
Documents responsive to the October 20, 2011, request from Chairman Issa for documents 
regarding Drakes Bay Oyster Company

Volume: 00033002_Issa_002
Document Name Pages Document Date Document Type Document Title

SOL-BIL-B01-00001-000001        35 20101222 EML  1 Fw: Reflections on a note from Peter Douglas

SOL-BIL-B01-00001-000002        22 20101201 EML  2 Fw: Thoughts about your investigation

SOL-BIL-B01-00001-000003        8 20101220 EML  3 FW: Lack of response by DOI Office of the Secretary to my FOIA request

SOL-BIL-B01-00001-000004        9 20110102 EML  4 Pattern document

SOL-BIL-B01-00001-000005        27 20101201 EML  5 Fw: Thoughts about your investigation

SOL-BIL-B01-00001-000006        20 20101201 EML  6 Thoughts about your investigation

SOL-BIL-B01-00001-000007        7 20110102 LET  7 Re: Analysis of May 5, 2009 NAS Report with Reference to What Sections 
Would Have Been Written Differently Had the Panel Members Known 
About the Photos and Logs

SOL-BIL-B01-00001-000008        2 20110117 EML  8 CCC cite et al. 2009 paper as key reference

SOL-BIL-B01-00001-000009        9 20101221 EML  9 Reflections on a note from Peter Douglas

SOL-BIL-B01-00001-000010        10 20101222 EML  10 FW: Reflections on a note from Peter Douglas

SOL-BIL-B01-00001-000011        13 20100428 LET  11 RE: Harbor seal disturbance data: April 29, 2007 should be eliminated

SOL-BIL-B01-00001-000012        28 20090118 LET  12 RE: New Information Shows that the National Park Service Committed 
Scientific Misconduct in the Documents it Presented to Your Panel

SOL-BIL-B01-00001-000013        5 20100324 LET  13 RE: Harbor seal disturbance data

SOL-BIL-B01-00001-000014        5 20100325 LET  14 Re: Drakes Estero Seal Disturbance Notes

SOL-BIL-B01-00001-000015        9 20101123 LET  15 Re: Request the California Coastal Commission Stop Promoting False and 
Discredited Science Concerning Drakes Estero

SOL-BIL-B01-00001-000016        9 20101210 OTH  16 DBOC's Responses to the 2008 IG's Report - Scientific Misconduct 12/10/10
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SOL-BIL-B01-00001-000017        6 20090526 EML  17 Lunnyy Letter to Jarvis on Jarvis/NPS Response to NAS Report -- Jarvis Has 
Not Responded -- Request Your Assistance to Obtain Response

SOL-BIL-B01-00001-000018        4 20090511 LET  18 Letter from Drakes Bay Oyster Company regarding the May 5, 2009 NPS 
press release

SOL-BIL-B01-00001-000019        4 20101207 EML  19 Fw: Letter NAS Panel and Withheld Data Concern

SOL-BIL-B01-00001-000020        6 20110108 EML  20 Perpetuation of false science by NPS supporters

SOL-BIL-B01-00001-000021        4 20110103 EML  21 Fwd: EAC and NPCA letter to DOI and CCC regarding Drakes Estero EIS 

SOL-BIL-B01-00001-000022        7 20101203 EML  22 Fw: Letter NAS Panel and withheld data concern

SOL-BIL-B01-00001-000023        45 20101210 EML  23 Requested Documents to Gavin Frost

SOL-BIL-B01-00001-000024        45 20101213 EML  24 Fw: Requested Documents - SFAN I&M Program Harbor Seal Monitoring

SOL-BIL-B01-00001-000025        6 20090505 ART  25 Park Service to Use National Academy of Sciences Report to Improve 
Management of Drakes Estero

SOL-BIL-B01-00001-000026        3 20090507 ART  26 Drakes Bay Oyster Company Scientists: Oyster company does not harm 
ecosystem

SOL-BIL-B01-00001-000027        4 20090506 ART  27 Scientists side with Drakes Bay oyster farmer

SOL-BIL-B01-00001-000028        3 20090507 ART  28 Ag interests, enviros spar over Calif. wilderness plan

SOL-BIL-B01-00001-000029        1 20090507 ART  29 Public Employees for Environmental Responsibility News Release 
(www.peer.org)

SOL-BIL-B01-00001-000030        2 20090507 ART  30 Park Service abuses data, apologizes

SOL-BIL-B01-00001-000031        2 20090507 ART  31 Feinstein backs extension of Drakes Bay oyster permit

SOL-BIL-B01-00001-000032        2 20090509 ART  32 Marin Independent Journal Cartoon and Online comments about the Pt. 
Reyes oyster farm debate

SOL-BIL-B01-00001-000033        1 20090514 ART  33 Report's findings overstated

SOL-BIL-B01-00001-000034        3 20090505 RPT  34 Current Level of Oyster Farming Unlikely to have Substantial Impact on 
Drakes Estero Ecosystem
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SOL-BIL-B01-00001-000035        48 20100206 RPT  35 Spatial use of Drakes Estero, California, by harbor seals correlated to 
anthropogenic disturbance and natural variation during 1982-2009

SOL-BIL-B01-00001-000036        18 20100428 RPT  36 DOI IG Evaluation Report - Interior Lacks a Scientific Integrity Policy, 
Report No. WR-EV-MOA-0014-2009

SOL-BIL-B01-00001-000037        34 20110128 OTH  37 DOI Departmental Manual - Chapter 3: Integrity of Scientific and Scholarly 
Activities

SOL-BIL-B01-00001-000038        4 20100831 NTI  38 Federal Register / Vol.75, No. 168/ August 31, 2010 / DOI Proposed 
Scientific Integrity Policy of the Department of the Interior

SOL-BIL-B01-00001-000039        2 20100831 ART  39 What's Missing from Interior's New Scientific Integrity Policy?

SOL-BIL-B01-00001-000040        17 20100907 ART  40 Proposed Scientfic Integrity Policy for the U.S. Interior Department - 
Comments submitted by PEER

SOL-BIL-B01-00001-000041        16 20080131 RPT  41 NPS Interim Guidance Document Governing Code of Conduct, Peer Review, 
and Information Quality Correction for NPS Cultural and Natural Resource 
Disciplines

SOL-BIL-B01-00001-000042        5 20001206 NTI  42 Federal Register/Vol. 65, No. 235 /December 6, 2000 /Office of Science and 
Technology Policy - Executive Office of the President; Federal Policy on 
Research Misconduct; Preamble for Research Misconduct Policy 

SOL-BIL-B01-00001-000043        8 20021016 MEM  43 Director's Order # 11B: Ensuring Quality of Information Disseminated by the 
National Park Service

SOL-BIL-B01-00001-000044        1 20040316 OTH  44 The Code of Scientific Conduct

SOL-BIL-B01-00001-000045        2 20080423 RPT  45 DOI IG Investigative Activity Report, Information re: Departmental "Code of 
Scientific Conduct"

SOL-BIL-B01-00001-000046        18 20070918 RPT  46 National Park Service / Clarification of Law, Policy, and Science on Drakes 
Estero

SOL-BIL-B01-00001-000047        6 XXXXXXXX OTH  47 Parking Request and Directions to Le Grand Parking Lot

SOL-BIL-B01-00001-000048        1 XXXXXXXX NTE  48 Notes regarding the seals and oyster operations

SOL-BIL-B01-00001-000049        19 200901XX RPT  49 Marine Mammal Science - Modeling the effects of El Nino, density-
dependence, and disturbance on harbor seal (Phoca vitulina) counts in 
Drakes Estero, California: 1997-2007
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SOL-BIL-B01-00001-000050        13 20110113 LET  50 National Park Service Special Use Permit Application by Drakes Bay Oyster 
Company for Aquaculture Operations in Drakes Estero, Point Reyes National 
Seashore

SOL-BIL-B01-00001-000051        9 20101123 LET  51 Re: Request the California Coastal Commission Stop Promoting False and 
Discredited Science Concerning Drakes Estero

SOL-BIL-B01-00001-000052        2 XXXXXXXX RPT  52 Program Overview of the California Coastal Commission

SOL-BIL-B01-00001-000053        2 20110218 LET  53 Letter to Gavin Frost from the President of  National Academy of Sciences 
requesting a copy of the report or a fair summary

SOL-BIL-B01-00001-000054        28 20100930 LET  54 RE: Response to followup datapoint questions

SOL-BIL-B01-00001-000055        1 20101213 EML  55 Fw: Scanned datasheets - email 8 and final 2008 and 2009

SOL-BIL-B01-00001-000056        37 20080306 OTH  56 Point Reyes National Seashore Harbor Seal Disturbance Survey

SOL-BIL-B01-00001-000057        4 20090421 OTH  57 Point Reyes National Seashore Harbor Seal Disturbance Survey

SOL-BIL-B01-00001-000058        24 20101213 EML  58 Fw: Scanned datasheets - email 1 - disturbance 2005

SOL-BIL-B01-00001-000059        36 20101213 EML  59 Fw: Scanned datasheets - email 6 - disturbance 2010

SOL-BIL-B01-00001-000060        55 20101213 EML  60 Fw: Scanned datasheets - email 4 - disturbance 2008

SOL-BIL-B01-00001-000061        37 20101213 EML  61 Fw: Scanned datasheets -email 5 - disturbance 2009

SOL-BIL-B01-00001-000062        111 20111016 EML  62 NPS Science & Implication for the Oyster Farm EIS by Dr. Corey Goodman

SOL-BIL-B01-00001-000063        6 XXXXXXXX MAP  63 Drake's Estero Camera Angles

SOL-BIL-B01-00001-000064        8 20090601 BRF  64 Briefing Statement: Little Archaeological Evidence of the Olympia Oyster 
(Ostrea Lurida) at Drakes Estero, Point Reyes National Seashore, California

SOL-BIL-B01-00001-000065        27 20090609 RPT  65 Critical Review: A Historical Perspective on the National Research Council's 
Report "Shellfish Mariculture in Drakes Estero"

SOL-BIL-B01-00001-000066        27 XXXXXXXX LET  66 U.S. DOI, NPS Special Use Permit for Drakes Bay Oyster Company

SOL-BIL-B01-00001-000067        2 XXXXXXXX STA  67 Statement of Principles Regarding NEPA evaluation for Special Use Permit 
for Drakes Bay Oyster Company

SOL-BIL-B01-00001-000068        54 20080721 RPT  68 Report of Investigation - Point Reyes National Seashore
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SOL-BIL-B01-00001-000069        6 XXXXXXXX OTH  69 EXHIBIT C

SOL-BIL-B01-00001-000070        4 XXXXXXXX LET  70 U.S. DOI, NPS Special Use Permit for Johnson Oyster Co.

SOL-BIL-B01-00001-000071        30 20060818 RPT  71 12-Year Sanitary Survey Report: Shellfish growing area classification for 
Drakes Estero, California

SOL-BIL-B01-00001-000072        1 XXXXXXXX MAP  72 Drake's Estero Oysers / Aquaculture Lease & Seal Haulout Areas

SOL-BIL-B01-00001-000073        1 XXXXXXXX MAP  73 Drake's Estero Aquaculture and Seal Habitat

SOL-BIL-B01-00001-000074        1 XXXXXXXX MAP  74 Drake's Estero Camera Angles

SOL-BIL-B01-00001-000075        2 20070426 RPT  75 Trip Report - Drakes Estero by Sarah Allen, Science Advisor

SOL-BIL-B01-00001-000076        9 XXXXXXXX OTH  76 Drakes Bay Oyster Company Timecards and Cost Codes

SOL-BIL-B01-00001-000077        20 XXXXXXXX OTH  77 Timecards

SOL-BIL-B01-00001-000078        1 XXXXXXXX MAP  78 Map

SOL-BIL-B01-00001-000079        3 20090203 LET  79 Letter from Drakes Bay Oyster Company to the National Academy of 
Sciences Re: Drakes Estero Seal Haulout Maps

SOL-BIL-B01-00001-000080        3 20090210 LET  80 Letter from Drakes Bay Oyster Company to the National Academy of 
Sciences Re: Seal haulout areas of Drakes Estero

SOL-BIL-B01-00001-000081        5 19920515 LET  81 Letter to Superintendent of Point Reyes National Seashore from the 
Department of Fish and Game - State of California 

SOL-BIL-B01-00001-000082        1 XXXXXXXX MAP  82 Drake's Estero Oysters / Aquaculture Lease & Seal Haulout Areas

SOL-BIL-B01-00001-000083        1 XXXXXXXX MAP  83 Drake's Estero Aquaculture and Seal Habitat

SOL-BIL-B01-00001-000084        1 XXXXXXXX MAP  84 Map

SOL-BIL-B01-00001-000085        1 XXXXXXXX MAP  85 Drake's Bay Oyster Company / Figure 2: Harbor Seal Protection Area

SOL-BIL-B01-00001-000086        1 XXXXXXXX MAP  86 Drake's Bay Oyster Company / Figure 1 : Harbor Seal Protection Area

SOL-BIL-B01-00001-000087        1 XXXXXXXX MAP  87 Harbor Seal Protection Area

SOL-BIL-B01-00001-000088        1 2009XXXX MAP  88 Figure 1.  Oyster bag areas (mapped in spring of 2007), oyster racks, and the 
eight seal haul out subsites in Drakes Estero
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SOL-BIL-B01-00001-000089        1 XXXXXXXX MAP  89 Drake's Estero Camera Angles

SOL-BIL-B01-00001-000090        4 20090203 LET  90 Letter from Drakes Bay Oyster Company to the National Academy of 
Sciences Re: Drakes Estero, Becker Report II

SOL-BIL-B01-00001-000091        48 XXXXXXXX RPT  91 Modeling the effects of El Nino, density-dependence, and disturbance on 
harbor seal (Phoca vitulina) counts in Drakes Estero, California: 1997-2007.  
Prepage Proofs - Not Final Copy

SOL-BIL-B01-00001-000092        4 20070615 ART  92 Park service to close historic oyster farm

SOL-BIL-B01-00001-000093        1 XXXXXXXX RPT  93 2007 - 2008 Annual Sanitary Survey Update Report - Drakes Estero, 
California.  Figure 1. Primary and Secondary Water Quality Stations in 
Drakes Estero.

SOL-BIL-B01-00001-000094        70 20101228 EML  94 Info for fact finding

Total Pages: 1,269
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Documents responsive to the October 20, 2011, request from Chairman Issa for documents regarding 
Drakes Bay Oyster Company

Volume: 00033002_Issa_005

Document Name Pages Document Type Document Title

NPS-PWR-B06-00001-000001 COR1 FOIA-2010-0302 Response4

NPS-PWR-B06-00002-000001 COR2 FOIA-2010-0377 Response1

NPS-PWR-B06-00003-000001 COR3 FOIA-2010-0427 Response57

NPS-PWR-B06-00004-000001 COR4 FOIA-2010-0440 Response34

NPS-PWR-B06-00006-000001 COR5 FOIA-2010-0755 Response Enclosure 1290

NPS-PWR-B06-00006-000003 COR6 FOIA-2010-0755 Response Enclosure 2153

NPS-PWR-B06-00006-000005 COR7 FOIA-2010-0755 Response 2534

NPS-PWR-B06-00007-000001 COR8 FOIA-2010-0761 Response220

NPS-PWR-B06-00008-000001 COR9 FOIA-2010-0847 Response20

NPS-PWR-B06-00009-000001 COR10 FOIA-2010-0982 Response2

NPS-PWR-B06-00010-000001 COR11 FOIA-2010-1000 Response73

NPS-PWR-B06-00011-000001 COR12 FOIA-2010-1045 Response13

NPS-PWR-B06-00012-000001 COR13 FOIA-2010-1048 Response54

Total Pages: 1,455
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Facilitating the use of parks for scientific inquiry
Supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships

Forwarded by Ben BeckerlPQRE1NRa on 11302009 0138 PM
Tom Moore

tmoore@dfgcagov To EBenBecker@npsgov
11302009 0119 PM cc Gregg Lang loiscdphcagov Cassidy Teufel

cteufelcoastalcagov Kirserr Ramey
KRAMEYa@dfgcagov

Subject Fwd M43802 and lat longs for corners from AreGIS

Hi Ben

As per our phone conversation 1 am forwarding my email to Kevin Lunny
regarding locating latlong the corners of lease M 43802 These

coordinates should not be ccnsidered as a legal description of the corners of
Lease M 438 02 and are a rough approximation only

This lease was a deepwater lease for scallop culture using lantern nets it
was never intended for clam culture which takes place on the bottom in
intertidal mudflats Clam culture was mistakenly authorized for this lease
not M 438 01 as requested by JOC and the Department through clerical error on
part of the Fish and Game Comumissicn back in the 1990s

The mapped location of lease M 438 02 DPH management plan Fig 2 is
consistent with the conditionally approved harvest guidelines for lease
M 438 02 Further information can DPH management of shellfish harvest from
Drakes Estero can be obtained from Gregg Langlios at DPH CCd here

1 will be retiring on Dec 16 2009 my replacement and pointof contact

after that date will be Kirsten Ramey Her contact inforamtion is as follows

Email Addresse

KRAMEY@dfgca gov

Phone Numbers

office 707 445 5365
Mobile 707 761 1755
Fax 707 445 7883

If you have any questions or need clarification on this topic please let me
know

Tom

Thomas J Moore

Calif Dept Fish and Game
Marine Aquaculture Coordinator
PO Box 1560

Bodega Bay CA 94923



707 8754261
707 6883192 cell
707 8754269 FAX
tmoore@dfgcagov
Due to the Governors Executive Order

3rd Friday of each month
I will be off on Furlough the 1st 2nd

You will never find time for anything If you want time you must make it C
Buxton

TMOORE 10192009 1133 AM

Kevin

I used Fig 2 DPH Management Plan for DE 2006 location for M43802 see
attached and created a polygon of oneacre area This is my best
approximation of 1 the location and 2 the lat long coordinates for the
corners see attached printout

I used DPH location for the lease since they control harvest and have water
quality info based on this mapped location Robert Reese should be able to
provide the most accurate location based on the lease description however we
may wish to use the OPH location and provide an accurate description and amend
the lease description

Take a look and let me know your thoughts

Tom

Thomas 0 Moore

Calif Dept Fish and Game
Marine Aquaculture Coordinator
PO Box 1560

Bodega Say CA 94923
707 8754261
707 6883192 cell
707 6754269 FAX
tyncore@dfg ca gov
Due to the Governors Executive Order

3rd Friday of each month
I will be off on Furlough the 1st 2nd

You will never find time for anything if you want time you must make it C
Buxton

M43802 with lat langpdf DEManP1an2008fina1pd



o

0

a

00

001

0

09



The following coordinates were obtained Ranger Daniel Habig during site visit on
11129109 between 1330 and 1530 hours

Coordinates for Clam bag area located within a seal protection zone
TOPO GPS Data Format UTM NAD83

CLMBGE 1055056604212160

CLMBGS 1055056454212147

CLMBGN 1055056454212217

CLMBGW 10S 505623 4212189

Coordinates for unidentified squares can aerial photos
SQUARS 1055061254212426



Don NeubacherPORENPS To Ann NelsonIPOREJNPSNPS
0211012010 0940 AM cc

boo

Subject the video

Don Neubacher

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

415 4645101 office
415 6638132 fax

The National Park Service cares for special places saved by the American people so that all may
experience our heritage

forwarded by Don NeubacherPOREINPS on 0211012010 0940 AM

Ph III F

To donnoubscher@npsgov
021092010 1039 AM cc

Subject the video

ion I cant tell you how horrified I am we all are over the video I
never saw it and it was released without anyones OK It is appalling
and I a know everyone involved is upset and sorry You and I have
disagreed about agriculture and mariculture in the Park but his was
uncalled far I am so very sorry I am enraged they brought Sarah
into the film all so unfair and unnecessary

I in this unhappy email want to congratUlate you however on your
promotion to Yosemite That will be a huge challenge but so different
from Pt Reyes Jim 5hevock was here last night and we talked about all
the good resource management you have accomplished here You would
have been pleased to hear him I so regret not starting out earlier
trying to win your heart to celebrating the agricultural aspects of
the Seashore Anyway my deepest apology for my miniscule role in the
video for the video at all and my best wishes for your time at
Yosemite P
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MEMORANDUM

December 13 2007

Too Dr Susan Roberts

From Dr Sarah Allen

Reference List ofNPS reference materials

1 National Park Service NPS documents see list below
2 Articles referenced in NPS documents see list below
2 Other articles used as background information by NPS see list below
3 Website for information pro Tided by the California Department of Fish and Game
httpwwwdfgca Govmarine
Additional websites are referenced in the NPS documents

4 Met reference materials not sent to you include books which we could mail to you if
you wish copies

Galloway 1977
Miller and Lea 1972

5 There are also a few documents that we are getting in digital form and will send to you
shortly

My contact information is

Point Reyes National Seashore
Point Reyes Station CA 94956
Phone 4154645187

Fax 4154645182

sarahallen@npsgov



NPS documents
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Roberts Susan

From DavidGraber@npsgov
Sent Tuesday November 20 2007 347 PM
To Roberts Susan

Subject NPS documents

Attachments Drakes Estero Sheltered Wilderness 070511pdf NPS Clarification of law policy and
science on Drakes Estero 01807pdf

ple t PLi

Drakes Estero NPS Clarification

Sheltered WII of faw poli

Hello Susan

You asked me last week about the sentence in our proposal Did the NPS draw the correct
conclusions from the body of scientific studies and did they present them correctly to
the public

NPS has intended to use available studies in preparation of an Environmental Assessment
for the Reservation of Occupancy and Use that permits Drakes Bay Oyster Co WBOC to
operate in Drakes Estero The prior operator had been grandfathered but when Mr Lunny
purchased the coTgany in 2004 NPS recognized its obligation under NEPA to conduct an EA
Pursuant to this effort NPS also published on its web site a document entitled Drakes
Estero A Sheltered Wilderness Estuary that reported some initial findings regarding the
effects of the oyster operation After objections from Mr Tunny and Dr Goodman that some
claims made in that document were not supported by the cited research the report was
modified

Upon further challenge NPS produced a document entitled NPS Clarification of law
policy and science on Drakes Estero Both of these documents are attached

To be candid the various statements made by DBOC and by Dr Goodman and the various
responses made by N make it nearly impossible for me to provide you with a
comprehensive picture of the issue and its assorted filaments Should NRC agree to
undertake the proposed study all of those communications can be made available to NRC of
course T believe I explained previously that an investigation by the DOI Inspector
Generals office is presently underway and is expected to be concluded soon I believe the
IGs report presuming it is not confidential likewise can be made available

Sincerely
Dave Graber

See attached file Drakes Estero Sheltered Wilderness 070511pdf See attached file
NPS Clarification of law policy and science on Drakes Estero 9 1807pdf

David M Graber PhD
Chief Scientist Pacific west Region National Park Service Sequoia Kings Canyon
National Parks 47050 Generals Highway Three Rivers CA 93271 9651
5595653173 voice 5596795999 cell 5595654283 fax davidgraberonpsgov



Point Reyes National Seashore

AShelkmd WldffneSs EStuay

The ters ofDrakes Estero mere designated by Congress as potential wilderness by
the 1976 Point Reyes WildernessAct Public Law 94544 It designated 25370 acres
as wilderness and8002 acres ofpotential vilderness This is the onlyfederal marine
coastal wildernessfrom Washington State to the Mexican Border Only 11 marine
wilderness areas exist in the US
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A Aeftemd Wi0emess Estuary

Background

Drakes Estero is within Point Reyes National Seashore established in 1962 The
estuary is the only coastal bay with special congressional designation as wilderness in
the western United States south ofAlaska The estuary was recently designated a
Western Hemisphere Shorebird Reserve Network WHSRN a site of Regional
Importance in the US Shorebird Conservation Plan because it is important to a great
diversity and abundance of shorebirds A portion of the este ro is currently managed as
Wilderness and the remainder is potential wilderness that will be fully managed as
Wilderness when a mariculture lease expires in 2012 Drakes Estero is adjacent to
Estero de Limantour a State Ecological Marine Reserve established in 1974 by the
California Department ofFish and Game Coastal scrub and grassland habitat
surrounds the estuary and the only current human activities on or adjacent to the
estuary include recreation cattledairy grazing and oyster fanning

At the time of purchase in 1972 the National Seashore provided a 44 year Reservation
of Use and Occupancy Agreement to JohnsonsOyster Company JOC The
agreement allows for use of a park site for oyster processing but requires compliance
with local state and federal laws and rogt latioris Tint ash the t ex res in 2f112 In

2005 the JOC sold ill 1ctaschold interest to the Drakes Bay Oyster Company DBO
At the time of the sale tl NP9 nm ifted DBO that the iese would expire in 2012

The waters of Draken Estero were designated by Congress as potential wiiltlernes by
the 1976Pnint Reye0XiIdessAct Public Four 94544 itdesignatcd 25370 acres
as wilderness S002 acrev of po riia w ldc moss The legislative history Ti uw
Report 9620 indicate Ccagresionslintent it is the intention that those lands
and waters designated as potential wilderness to the extern possible with efforts to
steadily continue to remove all obstacles to the eventual conversion of these land and
waters to wilderness status This is the only federal marine coastal wilderness along
the Pacific coast from Washington to the Mexican Border Only 11 marine wilderness
areas exist in the US

The needfor wilderness and the refuge it offers to Americans will only increase
with the passage of time Our generation ofAmericans has an obligation to
preserveforfuture generations more areas that qualifyfor wilderness designation

Theodore Roosevelt IV

The General Management Plan GMP 1980 designates the estuary as wilderness
where no mechanized equipment or development may occur
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The estuary area of approximately 1000 acres is used by D13O for oyster cultivation
under a lease by the California Department of Fish and Game CDFG The ocean
floor was ceded by the State of California to the National Parts Service except for the
right to fish The estuary floor is thus owned by Point Reyes National Seashore

The 2001 NPS Management Policies direct staff to actively seek to remove from
potential wilderness the tentporary nonconforming conditions that preclude
wilderness designation631 Wilderness Resource Management Moving front
Congressionally authorized potential to fall wilderness status is an administrative
action only requiring publishing a notice in the Federal Register

Point Reyes legislation also stipulates that No freehold leasehold or lesser interest
in any lands hereafter acquired within the boundaries of Point Reyes National
Seashore shall be conveyed for residential or commercial purposes except for public
accommodations facilities and services provided pursuant to the Act of October 9
1953

Wilderness is a resource which can shrink but not grow Invasions can be
arrested or modified in a manner to keep an area usable eitherfor recreation or
for science orfor wildlife but the creation ofnew wilderness in thefull sense of the
word is impossible

Aldo Leopold Sand County A Imanac

The activities of JohnsonsOyster Company JOC produced many adjudicated
environmental problems As a condition of a stipulated agreement Marin County
Superior Court No 165361 March 1997 JOC was ordered to complete several
actions including obtaining building permits and upgrading facilities and septic
systems to meet state and county code requirements DRO is in the process of
upgrading the facilities but is still under a Cease and Desist Order from the California
Coastal Commission

4j 1

Oyster bogs rear cover the shoreline at

3



Under this order DBO is required to obtain a permit from the California Coastal
Connidssion for the facilities but has not yet acquired a Coastal Development Pa
for its activities

lal3a washes to extend the lease past 2012 NPS has instructed 13330 that the issuance
of a new lease cattnot be extended beyond 2012 because of the GMP NPS
Management Policies and the enacted Wilderness legislation

Point Reyes enabling legislation indicates that natural environment wifl be the
parksfirst priority

the property acquired by the Secretary under such sections shall be administered by the Secretary
without impairment of its natural values in a manner which providesforsuchrecreational educational
historic preservation interpretation and scientific research opportunities as are consistent with based
upon and supportive of the maximum protection restoration andpreservation ofthe natural environment
within the area 16 USC Sec 459c Enabling Legislation for Point Reyes National Seashore

Ecotogyof the Estuary

An ecosystem consists of interactions of plants animals and microorganisms with
their physical eg soil conditions and processes and climatic conditions The
primary natural processes that drive the ecological function of any estuary including
Drakes Estero are the terrestrial hydrology the timing and amounts of freshwater
inputs sedimentation from land and sea terrestrial nutrient loading and coastal
shoreline change from tides storms and sea level rise The presence and abundance of
plants and animals are based on their ability to adapt to these processes and eck out a
living in microhabitats within the larger estuary

Drakes Estero complex is a large convoluted coastal estuary with one narrow
unobstructed opening to Drakes Bay Shaped like a hand the estuary consists of five
fingers that feed into a 1300 acre central bay the estuary reaches a total area of2270
acres at the highest tides Geologically the estuary is recognized as a system of
drowned river valleys invaded by the sea Sea level rise following the Late Pleistocene
glacial period formed the contemporary estuary6000 years ago The depth is mostly
shallow less than 6 feet deep with a deeper channel about 25 ft that traverses the
main bay Iatcrtidel sand and mud flats exposed at law tide make up approximately
1200 acres of the estuary Anima 1990 The estuary is surrounded by low bluffs
composed of the Drakes Bay Formations which includes fine grained siltstonn
embedded with mudstone Galloway 1977 The bay is protected from ocean wave
action by the sand spits of Drakes and Limantour Beaches Mudie and Byrne 1980

The sediments of the outer estuary near the mouth consist mostly of sand whieb is the
long shore transport of sand in Drakes Bay and the overtopping by tides and storms of
the sandspits near the mouth Rocky bottom is limited to the deep channels at the
seaward part of the estuary near the mouth no boulders were found in cores taken
within the estero Anima 1990 and Harbin Ireland 2004 Pebble and cobble stones
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are limited to a few places along the shoreline in parts of Estero de Lirnantour along
blufh in the main part of the bay and along the east shoreline in Horne Bay

Wilderness areas only comprise about 25percent ofall the land in the looterfortyeight
states

Tidal exchanges occur through a narrow inlet that is 21 feet deep Tidal exchanges are
cycled completely with a tidal bore that travels the length of tine estero to Bull Point
however exchanges are less complete in the fingers ofthe estero Tie deepest point is
25 feet at the first bend along the major channel from the entrance The tidal range is
twelve feet from 60 to 66 feet with currents ranging between 32 crn sec to 46 emsec
Anima 1990 Because the estuary is mostly shallow the water column is well mixed
from wind and tides resulting in a mostly homogenous saline level Salinity ranges
measured in 198788 varied little between the upper and lower reaches of the estuary
3367 34356 ppt Anima 1990

In Drakes Estero nature sediment and nutrient loading is relatively moderate and
attributed to shitting sand bars and decomposed granite from streams Freshwater

grass beds Photo Z IR d Ccrr Pbe ll



feeds into the estero from six perennial streams and four ephemeral strmaslsprings
that drain the small watersheds surrounding the7847 acre estuary The water quality
throughout the estuary as measured by the presence of conform is well within the
safe established limits measured by the California Department of Public Health NPS
report 2006 Home Bay had a spike of elevated coliform counts when a septic system
failed This septic system though is being replaced by the Seashore in 2006
Ranching in the watershed is limited to grazing around 1000 cattle managed by five
separate ranches None of Point Reyes dairy ranches are within the Drakes Estero
watershed

Within Drakes Estero there are several distinct natural habitats Along the shoreline
the dominant habitats are sandstone flats as occur at Bull Point mudflats along the
inner finger bays and sand flats near the mouth Pickleweed Salicornia Wrginica
arrowgrass Triglochin mw itima and saltgrass Distkhlis spicata are the dominant
shoreline native vegetation however the size and number of marshes are limited
Within the estuarine waters dominant habitats include mudflats and sand flats
exposed at low tides eelgrass beds and soft bottom substrate Cobble and hard
substrate is limited towards the mouth of the estuary Each habitat supports distinct
communities The dominant plants and animals of the estuary that are major drivers of
the estuarine ecosystem include eel grass beds invertebrates in the soft bottom
sediment estuarine fish such as hcring migratory waterbirds and shorebirds and
harbor seals

Eelgrass beds are highly signi grant to tho ecological function of the estuary because
they provide cover food grad a nursery for fish amt invertebrates The ecigrass beds of
Drakes Estero include around 642 acres or 36 of the estuary Several marine species
spend their larval and juvenile stages in eelgrass beds such as lingcod English sole
speckled sanddab several species of nearshcre rockfish and Dungeness crab see
Larson and Mello wwwdfgcagovloca1govlocal Large eelgrass beds are found in only a
few estuaries in California and many species are entirely dependent on them for a part
of their life cycle For exwnple within Drakes Estero many species such as Pacific
herring bay pipefish garnrnarid and e9prellid Qitpltifyods the sea tiiug Fkyl rrptysk
taylori and several shrimp species are directlydependeatt on cclrrass beds

The native invertebrates of Drakes Estero are primarily species adapted to sofabottom
sediment and eelgrass beds and rarely include the common species found in rocky
intertidal habitats around Point Reyes such as limpets chitons mussels and native
oysters In Drakes Estero the dominant species that filter feed phytoplankton from the
water column are bivalves such as Nuh cola sp Washington clams Saxfdomus
nunalli gaper clams Tresus capax and rckkboring piddock cldrns at Bull Point
and the mouth of the Estero In addition predominantly depositfculing Alacoyna
clams which filter feed are found in densities up to 250 per square meter in the outer
sandy tidal flats of Brakes Estero Additional dcdrnnant benthic invertebrates include
tanaid crustaceans Leptochelia dubia cumaaeacs Ciunarfla w 2aras phornl ids
Phoronopsis viridis shore crabs Hemigrapsus oregonensis garnmarid amphipods
polychaete worms and ostsracods Harbin Ireland 2004 Press 2005 Native limpets
oysters mussels and chitons have never been abundant in the esteros due to the lack
of rocky substrate except towards the mouth of the estero Currently there is a
modest number of invasive invertebrate species in Drakes Estero relative to a highly
urbanized estuary such as San Francisco Bay such as green crabs Carcinus maenas



Approximately 60 fish species have been documented in the area Miller 1972
Wechsler 2004 D Jacobs unpvbl data A recent study identified 35 species from 20
families Five species were dominant and represented 9a of the fish assemblage
including topsmelt three spired stickleback stagborri sculpin bay pipefish and kelp
surfperch ElliottFisk et al 7005 Wechsler 2004 Steelhead trout a federally
protected species were documented in a tributary to Schooner Bay in the late 1990s

The bird life in Drakes Estero and Estero de Limantour is highly diverse and
abundant and the esteros are recognized as significant sites for bird conservation The
Fish and Wildlife Service recognized Drakes Estero as a Western Hemisphere
Shorebird Reserve and as significant for the conservation of shorebirds in the
Southern Pacific Shorebird Conservation Plan The maximum population of all
shorebirds combined was estimated at between 10000 and 100000 and the estero
regularly holds thousands of shorebirds in winter Hickey et al 2003

5futtpJwwwwaterbirdeonservationorglA similar designation is paling for

BrimpeFican road noa4dedgavils Phoros C Rich Sf allcuv

PRBO identified ovex 100 species of waterbirds and shorebirds during winter surveys
in tb 9SOn and 199799 White 1994 and 86 species of birds at brakesCove
duriig7V14 with counts of Bufflchcadq Ruddy Duce WcMern Sandpipers beast
Son1ers and Dunlin numbering over 11d individw46 PltBO and NPS biologists
identified several federal threatened endangered or species of special concern such as
Osprey White Pelican Brown Pelican Peregrine Falcon Black Brant Western
Snowy Plover and Marbled Murrelet During the late summer and fall shorebirds and
waterbirds arrive and stay in the estero throughout the winter months to feed and rest

I

The bird life in Drakes Estero is highly diverse and abundant and as a consequence
the estero is recognized as a significant sitefor cansuation



The estero is one of only a few locations where thousands of Black Brant averwinter
where they rest and feed on eelgrass Shuford et al 1989 Brant is a holaretic
species it has populations in boreal regions all around the world that nests on tundra
near saltwater environments Q i 7 I cL r They are on the
Audubon species Watch List because of their sensitivity to habitat loss From the
suYnmer through December hundreds to thousands of Brown Pelicans a federally
protected species congregate at the esteros feeding on large schooling fish such as
anchovies herring and smelt and resting on tidal mudflats Other species that occur in
large numbers are Caspian Terns Gadwall Ruddy Duck American Widgeon
Eufflehead and Greenwinged Teal Western and least Sandpiper Dunlin and Black
bellied Plover In the past 15 years an egret colony formed near the mouth of the
estero where Snowy Egrets Great Egrets and Great Blue Herons nest In the past
Snowy Plovers nested at the mouth of the estero but have not since the late 1990s due
to predation changes in habitat and disturbance

Harbor seals are the only year round resident marine mammal in the estero Other
marine mammals that occur intermittently include California sea lions and northern
elephant seals The narrow mouth of the estero is restrictive to larger marine
ma unala although several dead whales have washed into and deposited at the mouth
of the estero including an adult male sperm whale The harbor seal population within
the estero is one of the largest concentrations in Calibmia annually producing
between 300 and 500 pups and reaching a maximum of nearly2000 seals during the
breeding and molt seasons Allen et al 2004 Drakes Estero is largest seal colony in
Marin County and one of only five major seal colonies at Point Reyes All together
the Marin County colonies represents around 20 of the state mainland population of
harbor seals and are the highest concentration of seals in California Allen et al
2004 Seals that breed in the estero range nearly 500 km north as far as the Smith
River in the winter mouths but return to Brakes Estero to breed Allen 1989 The
colony at Drakes Estero has grown significantly over the past 10 years in part because

provide a hcne to over a I00 rneciew ofbird Phol 10 RicIr Slalkup



the park implemented a seasonal closure to kayaks during the puppiug season and
because JOC was operating at a retfnced level in the mid1990s Vanderhoof and
Allen 2005 The pup count in 1986 was 255 compared with 464 in 2004 an 82
increase

f
I
r

I

Harbor seals resung on murcds iho V vnur Hall

Uvi vViee r Ix site in rakesEster

Drakes Estero is one ofonly 5 major seal colonies in Point Reyes and together
represent around 20 ofthe state mainland population ofharbor seals the
highest concentration in the state Allen et al 2004

9
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Human Activities and Vianges to Ecological Function

Ocean health globally is in dire condition according to a recent publication in the
Journal Science Worm et al 2006 and if the longterm trend continues all fish
species are projected to collapse within the neat 50 years Already the researchers
found that 90 percent of all the fish and seafood species iQ the worlds oceans have
been depleted within the past century Seven percent of the fish in several studies
already have become extinct Significantly less than 1 percent of the global ocean is
effectively protected right now Despite inclusion in this 1 most ocean parks are
experiencing degradation deterioration and extirpation of species

Ocean parks have been degraded by habitat alterations that have had a cascading
effect on ecosystem function Coastal waters have been degraded by water diversion
chemical and biological pollution oil spills and noise Invasive nonnative species
have been introduced through bilge water mariculture and recreational activities that
further degrade ecosystems and water quality

Specifically in Drakes Estero ecological fumetion has been degraded and altered over
the past several decades due to activities associated with oyster farming and ranching
Other than the oyster operation there is no development along the shores of the
estuary

Sedimentation rates and types of material have changed because of a combination of
factors over the past ISO years The primary water arteries into the estuary were
dammed by ranchers to create stock ponds for cattle These impoundments reduce the
flushing action of winter rains and the size of marshes at the stream mouths flowing
into the esteros The commercial oyster operation has also changed the type and rate
of sedimentation where oyster equipment is located The oyster operation included 1
stakes with plastic tubing that were embedded into intertidal mudflats 2 bags that
were placed on top of the intertidal mudflats and 3 racks that were located on
mudflats and open water channels Oyster bags and racks have been documented in
Drakes Estero and elsewhere to trap fine particulate sediment resulting in an alteration
of hydrologic function and the type of substrate and have integrated feces into the
sediment below and around the structures Anima 1990 Cranford et al 2003 Porter et
al 2004 The reduced freshwater flushing from the watershed enables finegrained
sediments to build up within the estero around the oyster racks USGS Anima 1990
collected sediment cores from the estero and identified pseudo feces of oysters as the
primary source for sediment fill as has been seen in studies elsewhere An estimate of
06 to 10 metric tons of fecal matter can be produced per year by a 60 meter square
oyster raft This sediment material is resistant to erosion because oyster racks are
located in upper ruches of the estero where tidal actor is lowest and the arrangement
of the oyster racks acts as a baffle to tidal currents where rack density is highest
silt mrataial accumulates on the leeward side of rocked oyster beds Anima 1990t
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The ecology of the estero is altered by changes in hydrology and sedimentation which
in turn change habitats and their associated species Eelgrass beds for example in
Estero de Limantour where there is no oyster fanning had higher densities of standing
stock as measured by the number of turions and blades compared to Drakes Estexu
AMS 2002 Eel grass is very sensitive to light nutrients pollution and
sedimentation and is thus an excellent indicator of estuarine health Oyster fanning
reduces the amount of light available to eelgrass beds because of shading by racks
increases the amount of sedimentation due to deposition of oyster pseudofeces and
trapping sediment and contributes pollution from treated construction materials and
from general operations trash Researchers from Oregon State University found
through experimental tests that both stake and rack culture as practiced in Drakes

IF



Estero reduced submerged aquatic vegetation by 25 after one year This was
attributed to increased sedimentation and disturbance during placement and harvest of
stakes and increased shading and erosion under racks Everett et al 1995 They
conclude that there is the potential for significant loss of submerged aquatic
vegetation due to oyster culture UC Davis researchers working in cooperation with
the NPS have qualitatively noted that o6grass growth is severely restricted under
active oyster racks in DrakesEstero ElliottFisk et at 2005

In 2003 Wecbsler noted that 38 oyster racks were in operation which would affect
5700 square meters nearly 15 acres of affected eelgrass cover A resurvey of the
racks by NPS scientists in 2007 found that the number of active racks had increased
by 66 to a total of 63 active racks There are a total of 93 oyster racks in
varying states of integrity in Drakes Estero On031312007 63 racks were
usable and had some mariculture activity 2 of which were recently repaired 3
appeared usable but had no mariculture activity on that day and 27 racks were
so dilapidated that they are unlikely to be usable without repair The unusable
racks ranged from frames with no cross members for hanging oysters to merely
a set of old posts

A total of 89 of the 93 racks were in eelgrass beds but no usable racks and
very few dilapidatedracks had eelgrass growth underneath Seven of 27
dilapidated racks had some eelgrass regrowth likely due to lack of mariculture
on the racks The area of racks within eelgrass beds but no eelgrass growth
underneath oyster racks was 8 acres

There are 12 areas where oyster bags are scattered in intertidal areas covering a
total of approximately 10 acres some site areas estimated from a distance
Since eelgrass does not grow in intertidal areas these bag sites come up to the
edge but are not within eelgrass areas There were also many anchored and
floating oyster bag lines which were mapped Two oyster bag arrays
approximately 5 acres were within a regular harbor seal haul out site and one
other oyster bag site was within 50 meters of a regular harbor seal haul out site
however no hauled out seals were sighted on this survey

In total all oyster growing activity covers 18 acres in the estero However
recent aerial images indicate the impact is much larger approaching 50 acres
Hundreds ofchannels cut into the eelgrass by boat propellers affect a nwch
larger area Frequent disturbance by boat traffic may significantly alter eelgrass
coverage
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Campbell

Most of the apparently older and larger oysters growing on racks had extensive
non native highly invasive tunicates Didemnum Species A growing on them
See images This species is an aggressive invader that has had substantial
ecosystem and financial impacts in New Zealand several west coast estuaries
and the Grand Banks offNewfoundland Other fouling organisms native and
nonnative sponges tunicates bryozoans and mussels were observed on both
oysters and racks throughout the estuary

q
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Dense assemblages of oysters may reduce recruitment of other species with a
planktonic larval stage and reduce plankton in the seater column by filter4mling This
feeding limits the amount of food available to native bivalves and ostracods Clam
abundance is reduced under oyster racks possibly due to changes in bottom sediment
grainsize particulate organics that contribute to higher sulfide levels or increased
predation by fish and decapod crustaceans attracted to the oyster racks In other parts
of Drakes Estero clams can be found in extremely high densities up to 250 per
square meter

A recent California Department of Fish and Game Report March 2007 indicated that
the estuary now holds approximately9000000 individual axonnative oysters and
1000000 non native Manila clams Oysters generally filter 50gday thus
450000400 gallons of water may be filtered by the non native oysters in the bay
depriving native species of these plankton resources This is about 10 times the
volume of a large oil tanker filtered every day The result of culturing bivalves in
systems such as Brakes Estero is that there is a shift in the carbon from the pelagic
food web to the benthic food web we would also expect a shift in organic matter
and nutrients to the bed The pelagic to benthic shift can result in quite dramatic
losses in the pelagic communities zooplankton and fish as have been seen with some
exotic bivalve introductions Zebra Mussel Asian clam Dr Janet Thompson a
USGS benthic scientist letter dated May 7 2007

Oyster racks create habitat in the estero by acting as a hard surface substrate in an
ecosystem composed ofpredominantly softbottom substrate This direct change in
habitat substrate significantly alters the native species composition and abundance
andprovides habitatfar nonnative species

14



Wechsler 2004 detected few Pacific herring even though this species was
historically found in high numbers and spawns in eelgrass beds Blunt 1984 D
Jacobs surveyed for tidewater goby another federally listed species throughout the
seashore in the mid 1990s and did not find them in Drakes Estero speculating that
they may have been extirpated by the presence of predatory non native fish D
Jacobs pens con

Disturbance and displacment of wildlife by oyster farming activities have been
documented at Drakes Estero and elsewhere Kelly et al 1996 documented how
oyster racks influenced shorebird use of tidal flats in Torrailes Bay by enhancing
feeding opportunities and food for some species such as gulls and willets while
decreasing them for others such as the durdin Additionally the bags create an anoxic
dead zone underneath by smothering native infauna and trapping sediment
consequently there is less food available in the mud for birds to feed on Currently
there are thousands of oyster bags on mudflats in Drakes Estero throughout the etero
and the number of shorebird species and their distributuion may be affected

161apidated aw wracks with

Harbor seals have been directly affected by oyster operations in the 1970s1990s
because of disturbance to seals resting onshore and seals have been affected by
placement of racks on tidal sandbars where they rest and pup Allen pens com Seal
haul out sites in the upper estem are more important to pupping seals than those near
the mouth so mothers with pups were disproportionately disturbed when disturbance
was caused by the oyster operation Allen 1988 pars obs During the early 1980s
seals at Drakes Estero were disturbed on 29 of the days surveyed primary sources
for disturbance were fishermen 38 and boats 28 Allen and Huber 1984
Kayaks were rerstricted during the breeding season MarchJune in 1995 and the
oyster activity declined significantly in the 1990s Consequently the number of
disturbances declined within the estero from both the oyster operation and kayaks
Allen et al 2004 During the breeding season researchers observes seals disturbed
by motor boats associated with the oyster operation six times in 1997 and once
between 1998 and 2001 Disturbances to resting and breeding seals increased
dramatically in 2007 Since March park biologists documented oyster boats
disturbing mothers with pups and they noted that oyster bags were located on
sandbars where seals would normally give birth and nurse their pups One area where
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2501 seals nursed more than 100 puts two years ago have around 50 total seals
including around 25 pups in 2007 an 80 decline

Ionnative species can have profound effects on ceosystems by changing ecosystem
structure function species abundance and community composition The introduction
of nonnative invasive species by oyster operations has been documented for decades
in Mtarin County Bonn 1935 Carlton 1992 Cohen and Carlton 1998 and is a
major concern California Department of Fish and Game 2001 Carlton 1992
summarized the introduction of 28 non native species of mollusk into estuaries in the
Pacific by oyster operations Hare structures used to cultivate oysters provide habitat
that would not otherwise exist supporting non native invertebrates and fish
Examples ofinonnative species introduced into Drakes Estero include gem clam
green crab slipper snail Japanese oyster drill Atlantic oyster drill and
Batillariaattramentaria The non native Ratallaria a gastropod was introduced with
Japa aese oysters to California and was documented to displace the native confamillial
species in northern California Byers 1999 This invasive gastropod was found in
Drakes Estero Byers pers com Press pers coati ElliottFisk et al 2005 noted
that the marine invertebrate fouling community of sessile organisms could be
properly characterized as introduced and invasive due to lack ofhard shallow
water substrate in Drakes Estero This community is present and associated with the
oyster farming operation in Schooner Bay but nearly nonexistent in Estero de
Limantour

One invasive nonnAtive species found on oyster farming strtwtpres in Drakes Estero
was the colonial twiiicar Dideerfrrtr m spp a highly aggressive invasive species that
could alter brakes Estero ecology in the Nortbwest Atlantic a closely related
species has covered 5090 of the GeorgesBank Such coverage can smother
organisms living on the bottom and in the sediment and block the settlement of larvae
httpJfwwwsfeLor0 A small infestation of the species was also found on natural
sandstone habitat at Bull Point in May of 2007 Removal of oyster racks in Drakes
Estero would eliminate habitat for this invasive species

Harbor seals resting on sandbar Photo by Jamie Hall
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Synopsis ofDi Estero

Natural Resource Significance

Only congressionally designated coastal bay wilderness area in the western United States
south ofAlaska

Adjacent Estero de Limantour is a recognized as a Marine Deserve by the state of California
One of only a few sites with significant eelgrass beds which are specially protected by
California and critical for many species including spawning fish over wintering Black
Brandt and invertebrates
A Western Hemisphere Shorebird Reserve Network identified as significant for the
conservation of shorebirds in the Southern Pacific Shorebird Conservation Plan

PRBO identified over 100 species of birds during winter surveys in 1999 and 2000 including
several listed species or species of special concern such as Osprey White Pelican Brown
Pelican Peregrine Falcon Black Brant and Marbled Murrelet
The estuary is very important to overwintering Black Brant that only migrate to a few places
along the Pack Flyway
The esters is important to resident and spawning fish where they are associated with eelgrass
beds and benthic sediment The federally listed steelhead trout spawns in the Schooner Bay
tributary
Harbor seal population is one of the largest in the state of California and the largest in Marin
County with as many as 2000 breedingmolting individuals and 300500 pups annually

Oyster farming hnpacts on the ecological communities of Drakes Estero

to USGS researcher stated that a source for sediment fill in the estero was fxorn oyster feces
and from structures trapping sediment
Felgrass beds are found in all suitable habitats within Drakes Estero except between active
oyster racks where they do not exist due to shading and possibly other effects In 2003 with
38 active oyster racks this amounted to at least 15 acres of lost eelgrass cover
Oyster racks and bags provide structural habitat that does not naturally occur in the estero
except in limited areas The equipment and structures change the community composition and
abundance of species and provide habitat for invasive non native species

Invasive organisms were found on the hard substrates provided by the oyster racks in
Schooner Bay These organisms were limited in Estero de Limantour where no oyster
facilities exist

The invasive nonnative species Didemnum spp is commonly present on oyster racks
and is a highly aggressive invasive species that could alter D akes Estero ecology
Schooner Bay where there are many oyster racks supported a different fish community
than Estero de Limantour where no mariculture occurs

Clam abundance is reduced under oyster racks possibly due to changes in bottom sediment
composition or increased predation by fish and decapod crustaceans attracted to the oyster
racks In parts of Drakes Estero clams are found in extremely high densities away from oyster
racks up to 250 per ureter squared
The oyster operation is a potential source for many invasive species because non native
species hitchhike on oysters and equipment that are brought to the estero
Placement of oyster bags and racks in intertidal mudflats and sand bars displace wildlife such
as shorebirds and harbor seals because of spatial coverage of racks and disturbance by oyster
operations In 2007 oyster bags and disturbance have reduced one sub colony by 80
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without impairment of its natural values in a manner which
provides for such recreational educational historic preservation
interpretation and scientific research opportunities as are
consistent with based upon and supportive ofthe maximum
protection restoration and preservation ofthe natural
environment within the area

PL 94544 and 945157 establishing the Point Reyes Wilderness



The National Park Service carries for special places
saved by the American people

so that all may experience our heritage

United States Department of the Interior
National Park Service

Point Reyes National Seashore
Point Reyes Station CA 94956

panted on recycled Paper



Attachment 10

Email

Dated

12132007

4 pages

With attachments

22 pages

NPS report

Referred back to National Park Service for their

review and direct response to the requester



f

Roberts Susa

From Sarah Alien@npsgov
Sent Thursday December 13 2007 307 PM
To Roberts Susan
Cc David Graber@npsgovDonNeubacher@bnpsgovBon
Subject Fw Roberts contact info

Importance High

Attachments List of documents 1207doc

M
List of

ments 1207doc

Dear Dr Roberts

Dave Craber PWR Chief Scientist has asked me to provide you with information I have

put together the reference materials on both a ftp site and a CD which I will mail by the
end of the week If you do not receive it by early next week please notify me and I will
resend it

Access to the National park Service ftp site is as follows

ftp632204340

user name nnaftpwin

passworkd

Once you access this site navigate to the PORE folder and to then the folder with you
name Susan Roberts NAS

PORESusan Roberts NAS

Within this folder are several subfolders containing the reference material There is

also a word document with a list of all references which I attach here Forgive the small
print but I copied the list as a screen in the interests of saving time I will have a

couple more articles to follow by next week

If you hav guestions I can be reached at the work phone number below but also by
cellphone I am not in the office this Friday but will be back next
monday Dece er 17t

Sincerely

Sarah

See attached file List of documents 1207dcc

Sarah G Ellen PhD
Senior Science Advisor

Point Reyes National Seashore
Point Reyes Station CA 94956

Phone 415464 5187

Fax 415 454 5182

sarah
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Forwarded by Sarah AllenPORENPS on 12122007 1515

David Graber

12112007 1453
EST

Dr Susan Roberts

Director Ocean Studies Board
The National Academies

500 5th 5t NW Keck 607
Washington DC 20001

srobertsenasedu

2023341729

Sent frm my BlackBerry Wireless
David Graber

Chief Scientist Pacific West Region
5595653173 Sequoia
5596795999 Mobile

To Sarah AllenPORE NPS
cc

Subject Roberts contact info
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MEMORANDUM

December 13 2007

To Dr Susan Roberts

Prom Dr Sarah Alien

Reference List ofNPS reference materials

1 National Park Service NPS documents see list below
2 Articles referenced in NPS documents see list below
2 Other articles used as background information by NPS see list below
3 Website for information provided by the California Department ofFish and Game
b9 wwardfgcagoXsarii
Additional websites are referenced in the NPS documents

4 Other reference materials not sent to you include books which we could mail to you if you
wish copies

Galloway 1977
Miller and Lea 1972

5 There are also a few documents that we are getting in digital form and will send to you
shortly

My contact information is

Point Reyes National Seashore
Point Reyes Station CA 94956
Phone 415 4645187

Fax 4154545182

sarah allen@npsgov
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Paint Reyes National Seashore
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The waters ofDrakes Estero were designated b t ongres wpotendal Wlderness by
the 1976 Point Rues Wilderness Act Public Law 94544 It designated 25370 acres
as wilderness and8002 acres ofpotential wilderness This is the onlyfederai marine
coastal wilderness from Washington State to the Mexican Border Only 11 marine
wilderness areas exist in the CIS

July 27 2007 Version 3
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A Sheltered Wildmwss

Batckgro ind

Dralms Estero is a two thousand acre estuary within Point Reyes National Seashore
established in 1962 The estuary is the only coastal estuary with special congressional
designation as wilderness in the western United States south of Alaska The estuary
was recently designated a Western Hemisphere Shorebird Reserve Network
WIISRN a site of Regional Importance in the US Shorebird Conservation Plan
because it is important to a great diversity and abundance of shorebirds A portion of
the estero is currently managed as Wilderness and the remainder is potential
wilderness all of which Congress mandated to be fully managed in accordance with
the provisions of the Public Law 94544 Drakes Estero is adjacent to Estero de
Limantour it State Ecological Marine Reserve established in 1974 by the California
Department ofFish and Game Coastal scrub and grassland habitat surrounds the
estuary and the only current human activities on or adjacent to the estuary include
recreation cattledairy grazing and oyster farming

At the time of purchase in 1972 the National Seashore provided a 40 year Reservation
of Use and Occupancy Agreement to JohnsonsOyster Company JOC The
agreement allows for use of a park site for oyster processing but requires compliance
with local state and federal laws and regulations The agreement expires in 2012 In
2005 the JOC sold the reservation ofuse interest to the Drakes Bay Oyster Company
DBOC At the time of the sale the NPS notified DBOC that the reservation ofuse
would expire in 2012

The waters of Drakes Estero were designatedbyas potential wilderness by
the 1976 Point Reyes Wilderness Act Public Law 94544 It designated 25370 acres
as wilderness and8002 acres of potential wilderness The legislative history House
Report 941680 indicates Congressional intent it is the intention that those lands
and waters designated as potential wilderness to the extent possible with efforts to
steadily continue to remove all obstacles to the eventual conversion of these land and
waters to wilderness status This is the only federal marine coastal wilderness along
the Pack coast from Washington to the Mexican Border Only 11 n7arine wilderness
areas exist in the US The General Management Plan GMP 1980 designates the
estuary as wilderness where no mechanized equipment or development may occur

The need for wilderness and the refuge it offers to Americans will only increase
with the passage of titre Our generation ofAmericans has an obligation to
preserveforfuture generations more areas that qualifyfor wilderness designation

Theodore Roosevelt IV



Approximately 1000 acres of the estuary is used by DBOC for oyster cultivation
under a lease by the California Department of Fish and Game CDFG The ocean
floor was ceded by the State of California to the National Park Service except for the
right to fish which does not include m riiculture The estuary floor is thus owned
by Point Reyes National Seashore which is the primary matnagernent authority within
the estuary This primary authority was reaffirmed in a May 2007 letter from CDFG
to TAPS

The 2001 NPS Management Policies direct staff to actively seek to remove from
potential wilderness the temporary non conforming conditions that preclude
wilderness designation631Wilderness Resource Management Moving from
Congressionally authorized potential to full wilderness status is an administrative
action that only requires publishing a notice in the Federal Register

Point Reyes legislation also stipulates thatNLo freehold leasehold or lesser interest
in any lands hereafter acquired within the boundaries of Point Reyes National
Seashore shall be conveyed for residential or commercial purposes except for public
accommodations facilities and services provided pursuant to the Act of October 9
1953

The activities of JohnsonsOyster Company JOC produced many adjudicated
environmental problems As a condition of a stipulated agreement Marie County
Superior Court No 165361 March I997 JOC was ordered to complete several
actions including obtaining building permits and upgrading facilities and septic
systems to meet state and county code requirements DBOC is in the process of
upgrading the facilities but is still under a Curse and Desist Order from the California
Coastal Commission Under this order DBOC is required to obtain a permit from the
California Coastal Commission for the facilities and is currently undergoing this
process
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Oyster bugs that cover the shoreline atBull Point

Wilderness is a resource which can shrink but not grow Invasions can be
arrested or modified in a manner to keep an area usable eitherfor recreation or
for science orfor wildlife but the creation ofnew wilderness in thefull sense ofthe
word is impossible

Aldo Leopold Sand County Almanac



Point Reyes enabling legislation indicates that natural environment will be the
parks first priority

theproperty acquired by the Secretraryy under such sections shall he administered by the Secretary
without Unpairrrment of its natural values in a manner which providesfor such rxreational educational
historicprevervation interpretafior4 and sclendfic research opportunities as are consistent with based
upon and supportive ofthe maximum protection restoration and preservation ofthe natural environment
within the area 16 USC Sec 459c Enabling Legislation for Point Reyes National Seashore

66ology oftho Estuary

An ecosystem Consists of interactions ofplants animals and microorganisms with
their physical eg soil conditions and processes and climatic conditions The
primary natural processes that drive the ecological function of any estuary including
Drakes Estero are the terrestrial hydrology the timing and amounts of freshwater
inputs sedimentation from land and sea terrestrial nutrient loading and coastal
shoreline change from tides atoms and sea level rise The presence and abundance of
plants and animals are based on their ability to adapt to these processes and persist in
microhabitats within the larger estuary

Fakes Estero complex including Estero de Linnantour is a large convoluted coastal
estuary with one narrow unobstructed opening to the open ocean on Drakes Bay
Shaped like a hand the estuary consists of five fingers that feed into a 1300 acre
central bay the estuary reaches a total area of2270 acres at the highest tides
Geologically the estuary is recognized as a system of drowned river valleys invaded
by the sea Sea level rise following the Late Pleistocene glacial period formed the
contemporary estuary by6000 years ago The depth is mostly shallow less than 6
feet deep with a deeper channel about 25 ft that traverses the amain bay Intertidal
sand and mud flats exposed at low tide make up approximately 1200 acres of the
estuary Anima 1991 The estuary is surrounded by low bluffs composed of the
Drakes Bay Formation which includes fine grained siltstone embedded with mudstone
Galloway 1977 The bay is protected from ocean wave action by the sand spits of
Drakes and Limantour Beaches Mudie and Byrne 1980

Tidal exchanges occur through a narrow inlet that is 21 feet deep Tidal exchanges are
cycled completely with a tidal bore that travels the length of the estero to Bull Point
however exchanges are less complete in the fingers of the estero The deepest point is
25 feet at the first bend along the major channel from the entrance The tidal range is
arowad nine feet from 2 to 7 feet with currant speeds ranging from 32 cmsec to 46
cmsec Because the estuary is mostly shallow the water column is well mixed from
wind and tides resulting in a mostly homogenous saline level Salinity ranges
measured in 198788 varied little between the ppff snd lower reaches cf the eute a
3373436 ppt Anima 1990

Wilderness areas only comprise about 25percent ofall the land in the lowerfortyeight
states Drakes Estero it the only bay wilderness on the Pacific coast south ofAlaska



The sediments of the outer estuary near the mouth consist mostly of sand from the
long shore transport of sand from Drakes Bay and the overtopping by tides and
stones ofthe saadspits near the mouth Rocky bottom is limited to the deep channels
at the seaward pant of the estuary near the mouth no boulders were found in cones
taken within the estem Anima 1991 and HarbinIreland 2004 Pebble and cobble
stones are limited to a few places along the shoreline in parts of Estero de Limantour
along blurs in the main part of the bay and along the east shoreline in Home Bay

Within Drakes Estero natural sediment and nutrient loading is relatively moderate
and attributed to shifting sand bars and decomposed granite from streams Tides and
storm waves am an important source for sediment transport at the mouth of the estero
and streams are an important source in the upper ruches of the estc re Freshwater
feeds into the estero from six perennial streams and four ephemeral streamscgs
that drain the small watersheds surrounding the7847 acre estuary The water duality
throughout the estuary as measured by the presence of coliform is well within the
safe established limits measured by the California Department ofPublic Health NPS
report 2006 Home Bay had a spike of elevated coliform counts one year when a
septic system failed but this septic system was replaced by the Seashore in 2006
Ranching in the watershed is limited to grazing by approximately 1000 beef cattle

grass beds PhotoCRobert Campbell



managed by five separate ranches None of Point Reyes dairy ranches are within the
Drakes Estero watershed

Within Drakes Estero there are several distinct natural habitats Along the shoreline
the dominant habitats are mudstone and sandstone flats as occur at Bull Point
mudflats along the inner finger bays and sand flats near the mouth The size and
number of marshes are limited within the estero but of that limited vegetation
Pickleweed Salicornia vlrginica arrowgrass Triglochin maritima and saltgrass
Distfchlls spicata are the dominant native species Within the estuarine waters
dominant habitats include mudflats and sand flats exposed at low tides eelgrass beds
and softbottom substrate Cobble and hard substrate is limited towards the mouth of

the estuary and a sandstone shelf at Bull Point Each habitat supports distinct
communities The dominant plants and animals of the estuary that are major drivers of
the estuarine ecosystem include eel grass beds invertebrates in the soft bottom
sediment estuarine fish migratory waterbirds and shorebirds and harbor seals

Eelgrass beds are highly significant to the ecological function of the estuary because
they provide cover food and a nursery habitat for fish and invertebrates The eelgrass
beds of Drakes Estero include around 740 acres 355 acres of dense and 385 acres of
patchy eelgrass rcpresenting around 36 of the estuary NPS GIS data 2007 There
has been an expansion of the eelgrass within the etm since a survey was conducted
in 1991 coinciding with but not necessarily related to a reduction in the amount of
oysters harvested within the estero between 1997 and 2003 Tom Moore CDFG
biologist oyster production data Several marine species spend their larval and
juvenile stages in eelgress beds such as lingood English sole speckled sanddab
several species of nearshore rockfish and Dungeness crab Large eelgrass beds are
found in only a few estuaries in California and many species are entirely dependent on
them for a part of their life cycle For example many species such as Pacific hearing
bay pipefish gammarid and caprellid amphipods the sea hare Phyllaplysfa taylori
and several shrimp species that occur in Drakes Estero are directly dependent on
cclgrass beds The Coastal Commission provides special protection to eelgrass beds in
California and eelgrass beds are described by NDAA as a component of Essential Fish
Habitat for steelhead trout and Coho salmon both protected species under the
Endangered Species Act Magnuson Stevens Fisheries Management Act
http

The native invertebrates of Drakes Estero are primarily species adapted to soft bottom
sediment and ealgrass beds and rarely include the common species found in rocky
intertidal habitats around Point Reyes such as limpets chitons and mussels In
Drakes Estero the dominant species that filter feed phytoplankton from the water
column are bivalves such as Nutrkola sp Washington clams Saxidomus nuttallr
gaper clams Tresus capax and rockboring piddock clams at Bull Point and the
mouth of the Estero In addition predominantly depositfeeding Macooma clams are
found its densities up to 250 per square meter in the outer sandy trait fiats of Drakes
Estero Additional dominant bennthic invertebrates include tanaid crustaceans

Leptochelia dubia cumaceans Cumella vulgas phoronids Phoronopsis viddis
shore crabs Hemigrapsus oregonensis gannznarid amphipods polychaete worms
and ostracods HarbinIreland 2044 Press 2005 Native limpets oysters mussels and
chitons have never been abundant in the esteros due to the lack of rocky substrate
except towards the mouth of the estero
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Approximately bU fish species have been documented in tic area Miller 1972
Wechsler 2004 D Jacobs unpubl data A recent study identified 35 species from 20
families hive species were dominant and represented 89 of the fish assemblage
including topsmelt threespined stickleback staghorn sculpin bay pipefish and kelp
surfperch Wechsler 2004 Steelhead trout a federally protected species were
documented in a tributary to Schooner Bay in the late 1990s

The bird life in Drakes Estero and Estero de Limautour is highly diverse and
abundant and the estclos are recognized as significant sites for bird conservation The
Fish and Wildlife Service recognized Drakes Estero as a Western Hemisphere
Shorebird Reserve and as significant for the conservation of shorebirds in the
Southern Pacific Shorebird Conservation Plan The maximum population of all
shorebirds combined was estimated at between 10110 and 100004 and the estero
regularly holds thousands of shorebirds in winter Hickey et al 2443
httpwwwwaterbirdconservationorgA similar designation is pending for
waterbirds

odwifs Photos

PRBO Conservation Science identified around 100 species of waterbirds and
shorebirds during winter surveys in the 19809 and 199799 White 1999 PRBC
Conservation Science and NPS biologists identified several federally threatened
endangered or species of special concern such as Osprey White Pelican Brown
Pelican Peregrine Falcon Black Brant and Western Snowy Plover During the late
summer and fall shorebirds and waterbirds arrive and stay in the estero throughout
the winter months to feed and rest

The bird life in Drakes Estero is highly diverse and abundant and as a consequence
the estero is recognized as a significant sitefor conservation
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summer and fall shorebirds and waterbirds arrive and stay in the estero throughout
the winter months to feed and rest
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From the summer though December hundrods to thousands of Brown Pelicans a
federally protected species congregate at the esteros feeding on schooling fish such
as anchovies herring and smelt and resting on tidal rnudflats hither species that occur
in large numbers are Caspian Terns Gadwall Ruddy Duck American Widgeon
Bufflehead and Greenwinged Teal Western and Lit Sandpiper Dunlin and Black
bellied Plover In the past 15 years an egret colony formed near the mouth of the
estero where Snowy Egrets Great Egrets and Great Blue Herons nest In the past
Snowy Plovers nested at the mouth of the estem but have not since the late 1990s due
to predation changes in habitat and disturbance

Harbor seats are the only year round resident marine mammal in the estero Other
marine map unals that occur intermittently include California sea lions and northern
elephant seals The nazraw mouth of the estero is restrictive to larger marine
marmnals although several dead whales have washed into and deposited at the mouth
of the estero including an adult male sperm whale in 2004 The harbor seal population
within the estero is one of the largest concentrations in California annually producing
between 300 and 500 pups and reaching a maximum of nearly2000 seals during the
breeding and molt seasons Allen et al 2004 Drakes Estero is the largest seal colony
in Marin County and one of onty five major seal colonies at Point Reyes All
together the Mann County colonies represent around 20 of the state mairdan43
population of harbor seals Allen et al 2044 Some of the seals that breed in the
estero range nearly 500 kn north as far as the Smith River in the winter months but
return to Drakes Estero to breed Allen 1988 The colony at Drakes Estero has grown
significantly over the past 20 years in pail likely because the park implemented a
seasonal closure to all boats during the pupping season and because the oyster
company reduced operations in the outer and middle areas of the estero Vanderhoof
and Allen 2005

E

provide a house to over a 100 species ofbirds Photo C Rich Stalleup
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Harbor seals resting on sandbars Photo by Jamie Hall

V

Overlooking the li arbor seal haul out sues in hakes Estero

Drakes Estero is one ofonly 5 major seal colonies in Point Keyes and together
the colonies represent around 20 of the stare malnlandpopulation ofharbor
seals the highest concentration in the state Allen et al 2004
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Human Activities and Changes to Ecological Function

Ocean health globally is in dire condition according to a recent publication in the
Journal Science Worm et al 2006 and if the longterm trend continues the majority
of Harvested fish species are projected to collapse within the next 50 years Already
the researchers found that 90 percent of all the fish and seafood species in the worlds
oceans Have been depleted over the past 60 years as harvesting has steadily increased
Seven percent of the fish in several studies already have become extinct Significantly
less than 1 ofthe global ocean is effectively protected from harvesting Despite
inclusion in this 1 most ocean parries are experiencing degradation deterioration and
extirpation of species The loss of historic coastal wetlands has been more than 91 in

Califoriiia Dahl 1990

Ocean parks have been degraded by habitat alterations that have had a cascading
effect on ecosystem function Coastal waters have been degraded by water diversion
development chemical and biological pollution oil spills and noim invasive non
native species have been introduced through bilge water mariculture and some
recreational activities that further degrade ecosystems and water quality

Specifically in Drakes Estero the ecology has been altered over the past several
decades due to activities associated with human activities including ranching and
oyster farming Other than the oyster operation there is no development along the
shores of the estuary

I i Iih

yster Fags on sandbar to the muddle ofDrakes Estero

Sedimentation rates and the types of sediment have changed in Drakes Estero because
of a combination of factors over the past ISO years The stream that drain the
watershed surrounding the estero were damned by ranchers to create stock ponds for
cattle which reduced sediment input into the estero during winter rains Oysters that
are grown in Drakes Estero by the commercial oyster operation likely play an
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important rule in the deposition of fine grained sediment and in the trapping of
sediment The oyster operation presently has placed at least one thousand bags of
oysters on top of intertidal mudflats and sandflats throughout the estuary and there
are 93 racks located on mudflats and open water channels In other estuaries
mariculture bags and racks have been documented to trap fine particulate sediment
resulting in an alteration of the hydrology and substrate type due to the placement of
the cultivated species and related racks Research in other estuaries has found that the
deposition of oyster feces tends to be focused below and around mariculture structures
Cranford et al 2003 Porter et al 2004 Everett et al 1995 Within Drakes Estero
USGS Anima 1990 noted that oyster racks may act as a baffle to tidal currents
where rack density is highest silt material accumulates on the leeward side of
stacked oyster beds Anima 199 1 reported that the oyster operation likely played
an important role in the sedimentation of Drakes Estero with oyster pseudofeces
contributing to the amount of finegrained sediment Anima 1991 also noted that the
sediment material is likely resistant to erosion because oyster racks are located in the
upper reaches of the estero where tidal action is lowest A graduate study in 2001 did
not detect effects of oyster cultivation on sediment organic matter but did indicate
that some sediment erosion may be taking place due to the presence of the rack
structures HarbinIreland 2004 To determine the past and current effects of oyster
operations on sedimentation rates within Drakes Estero requires a more focused and
site specific study

Eelgrass is very sensitive to light nutrients pollution and sedimentation and is thus
an excellent indicator of estuarine health Oyster farming reduces the amount of light
available to eelgrass beds because of shading by racks locally increases the amount of
sedimentation due to deposition of oyster pseudofeces and trapping sediment and
contributes pollution from treated construction materials and from general operations
One study in Florida indicated that native mussels may increase seagrass productivity
Peterson and Heck 1999 however a study by Oregon State University of non native
oysters in Coos Bay Oregon a similar estuary to Drakes Estero found through
experimental tests that both stake and rack oyster culture rack culture is practiced in
Drakes Estero reduced submerged aquatic vegetation by 25 after one year Everett
et al 1995 Their findings were attributed to increased sedimentation and
disturbance during placement and harvest of stakes and increased shading and erasion
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under racks Everett et al 1995 concluded that there was the potential for significant
loss of submerged aquatic vegetation clue to oyster culture Although this study
occurred in Oregon the study focused on the same species and similar methods used
in Brakes Estero Two studies conducted in Drakes Estero by ITC Davis researchers
working in cooperation with the NPS qualitatively noted that eelgrass growth was
severely restricted under active oyster racks Harbin Ireland 2404 Wechssler 2004

In 2003 Wechsler noted that 38 oyster racks were in operation which would affect
5700 square meters 15 acres of affected eelgrass cover A resurvey of the racks by
NPS scientists in 2007 found that the number of active racks had increased by 66e to
a total of 63 active racks There are a total of 93 oyster racks in varying states of
integrity in Drakes Estero NPS Trip Report Much 13 2007 A total of89 of the 93
racks were either surrounded by or in eelgrass beds but no usable pucks and very few
dilapidated racks had eelgrass growth underneath Several of the dilapidated racks
with no mariculture cultivation had someeelgrass regrowth There were 8 acres of
active oyster racks within eelgrass beds that had no eelgrass growth underneath

In total all oyster growing activity within the estero covers 1 acres However
recent aerial images indicate the impact is much larger approaching 50 acres
Numerous channels cut into the eelgrass by boat propellers affect a much larger area
and frequent disturbance by boat traffic may significantly alter celgrass coverage The
longterm effects if any from this impact need further sWy

5

Extensive outboard motor cuu in the eelgrass hnage takers 51612007 photo byen
Campbell
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Dense assemblages of oysters may reduce recruitment of other species with a
planktonic larval stage and reduce plankton in the water column by filter feeding This
feeding may limit the amount of food available to native bivalves and ostracods A
preliminary study found that clam abundance was reduced under oyster racks
possibly due to changes in bottom sediment grainsize particulate organics that
contr to higher sulfide levels or increased predation by fish and decapod
crustaceans attracted to the oyster racks HarbinIreland 2004 In one area of Drakes
Estero where no oyster farming occurred clatas were found in extremely high
densities up to 250 per square meter however there was no evidence that the
numbers were higher because of the absence of farmed oysters there press 2005
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More wently Dr G rosholz of University of California Davis provided expert
opinion that addressed the potential effects of the oyster bags Getters to NPS May 6
2007 and July 15 2007 He stated that Them is likely to be immediate impacts
mostly negative on suspension feeders and surface deposit feeders immediately under
the bags due to increased sedimentation physical obstruction decreased particle size
and associated increased hypuxia There may be positive effects for species requiring
hard substrate for attachment No studies to date have investigated the effects of the
oyster bags on the underlying native marine invertebrate community and more data
are necessary to draw meaningful conclusions or to detect trends regarding potential
effects of bags and racks an the invertebrate community

Qwler racks create habitat in the estero by acting as a hard surface substrate in an
ecosystem composed ofpredominantly softbottom substrate This direct change in
habitat substrate significantly alters the native species composition and abundances
crud provides habitatfor non native species

A recent California Department of Fish and Game Report March 2007 indicated that
the estuary now holds approximately9individual nonnative oysters and
1000000 non native Manila clams This species of oyster generally filters 50gday
thus 450000000gallons of water may be filtered by the non native oysters in the bay
potentially depriving native species of these planktonic resources While Drakes
Estero likely receives much of its plankton with the daily ocean tides the impact of
the numerous non native bivalves has not been adequately assessed

Disturbance and displacment of wildlife by oyster farming activities have been
documented at Drakes Estero and elsewhere Kelly et al 1946 documented how
oyster tucks influenced shorebird use of tidal flats in Tomales Bay by enhancing
feeding opportunities and food for some species such as gulls and willets while
decreasing them for others such as dunlin Additionally the bags may create an
anoxic zone by sedimentation and sequestering of oyster feces into the sediment under
the bags severely stressing the native invertebrate community beneath Dr Janet
Thompson USGS pens comm consequently there would likely be less food
available in the mud for birds to feed on Currently there are over a thousand oyster
bags on mudflats in Drakes Estero and the number of shorebird species and their
distribution may be affected Kelly et al 1996

tptdated oyster racier within Drakes Estero
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Harbor seals have been directly affected by oyster operations in the 1970s1990s
because of disturbance to seals resting onshore and seals have been affected by
placement of oyster bags on tidal sandbars where they rest and pup Allen pens
comm Seal haul out sites in the upper estero are more important to pupping seals
than those at the mouth Allen 1988 so mothers with pups tended to be
disproportionately disturbed when disturbance was caused by the oyster operation
During the early 1980s seals at Drakes Estero were disturbed on 2910 of the days
surveyed primary sources for disturbance were fvsheranen 38 and boats 281x
Allen and Huber 1984 Kayaks were restricted during the breeding season March
June in 1995 and the oyster activity declined significantly in the 1990s
Consequently the number ofdisturbances declined within the etero from both the
oyster operation and kayaks Allen et al 2004 During the breeding season
researchers observed seals disturbed by motor boats several times in 1997 and once
between 1998 and 2004

Since March 2007 park biologists have documented oyster boats disturbing mothers
with pups and they noted that hundreds of oyster bags were located on or adjacent to
sandbars where seals would normally give birth and nurse their pups Two oyster bag
arrays approximately 5 acres were within a regular harbor seal haul out site and one
other oyster bag site was within 50 meters of a regular harbor seal haul out site NPS
Trip Reports April 13 and 26 2007

Non native species can have profound effects on ecosystems by changing ecosystem
structure function species abundance and community composition The introduction
of non native invasive species by oyster operations has been documented for decades
in Marin County Bonnot 1935 Carlton 1992 Cohen and Carlton 1998 and is a
major concern California Department of Fish and Game 2001 Carlton 1992
summarizedthe introduction of 25 non native species of mollusk into estuaries in
the Pacific by oyster operations Hard structures used to cultivate oysters provide
habitat that would not otherwise exist supporting non native invertebrates Tyrrell
and Byers 2007 Examples of non native species introduced into Drakes Estero
include germ clam Been crab slipper snail Japanese oyster drill Atlantic oyster drill
and Batillaria attramentaria The nonnativeBatillaria a gastropod was introduced
with Japanese oysters to California and was documented to displace the native
confamillial species in northern California Byers 1999 This invasive gastropod was
found in Drakes Estero 13yers 1999 Researchers recently documented that an
invasive trematode parasite hitchhiked on the Japanese Batillaria and that this
parasite had infected birds and fish in North America Science Daily December 2006
No studies have been specifically conducted to confirm the presence of the parasite in
Drakes Estero

A recent preliminary study examined the sessile marine invertebrates that grow upon
the oysters and oyster racks in Drakes Estero BlliottFisk et al 2005 noted that tbe
marine invertebrate fouling community of sessile organisms could be properly
characterized as introduced and invasive due to Iack ofbard shallow water
substrate in Crakes Estero This community is present and associated with the oyster
farming operation in Schooner Bay but nearly non existent in Estero de Limantour

One invasive non native species found on oyster farming structures in Drakes Bstero
was the colonial tunicate Didemnum species A A recent study described how the
species has spread rapidly on both the east and west coasts of North America by larval
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settlement and fragmentation Bullard et al 2007a This invasive could affect Drakes
Esterosnatural ecology and may provide a source of larvae and fragments that would
facilitate spread of the species to other areas This species has had substantial
ecosystem and financial impacts in New Zealand several west coast estuaries and the
Grand Banks off Newfoundland The San Francisco Estuary Institute noted that In
the Northwest Atlantic a closely related species has covered5090 of the Georges
Bank Such coverage can smother organisms living on the bottom and in the sediment
and block the settlement of larvaehttpwwwsfeiorgn In Drakes Estero surveys in
2007 showed that many of the apparently older and larger oysters on the racks had
extensive Didemnum growing on them and a small infestation of the species was
found on natural mudstone habitat at Bull Point NPS Trip Report March 20 2007
Additionally current culture methods that involve scraping off the tunicate from
culture apparatus may result in the release of large numbers of fragments into the
estuary Dr Edwin Grosholz TUC Davis Letter to the California Fish and Game
Commission June I 2007 In a laboratory study Bullard et aI 2007b
demonstrated that damaged and torn fragments ofDidemnum could survive and
reattach to other substrates Removal of oyster racks in Drakes Estero would greatly
reduce habitat for this invasive species

In conclusion most scieptific articles and experts in the field of marine ecology
indicate that oyster farming in Drakes Estero likely would negatively affect the estero
ecology and point to the used for further research A recent review article by Ruesink
et al 2005summarizedzed mariculture effects from around the world and reported that
oysters are ecosystem engineers that influence many ecological processes such as
maintenance ofbiodiversity population and food web dynamics and nutrient cycling
Some significant effects have been identified already in Drakes Estero and point to the
need for further research

Harbor seals resting on sand bar Photo by Jamie Hall
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Synapsis ofDrakcs Es ero

Natural Resource Signifleance

Only congressionally designated coastal bay wilderness area in the western United States
south of Alaska

Adjacent Estero de Limantour is a recognized as a Marine Protected Area by the state of
California

One of only a few sites with significant eelgrass beds which are specially protected by
California and critical for many species including spawning fish over wintering birds and
invertebrates

A Western Hemisphere Shorebird Reserve Network identified as significant for the
conservation of shorebirds in the Southern Pacific Shorebird Conservation Plan

PRBO identified around 140 species of birds during winter surveys including several listed
species or species of special concern such as Osprey White Pelican Brawn Pelican Peregrine
Falcon and Black Brant
The estuary is very important to over wintering Black Brant that only migrate to a few places
along the Pacific Flyway
The esteru is important to resident and spawning fish where they are associated with eelgrass
beds and benthic sediment The federally listed steelhead trout spawns in the Schooner Bay
tributary NOAA identified the area as Essential Fish Habitat for federally listed salmonids
Harbor seal population is one of the largest in the state of California and the largest in Marin
County with up to2000 breedingmolting individuals and 3008500 pups annually

Oyster forming impacts on the ecological communities

Eelgrass beds are found in all suitable habitats within Drakes Estero except beneath active
oyster racks where they do not exist due to shading and possibly other effects In 2007 with
63 active oyster racks this amounted to at least 8 acres of lost eelgrass cover Approximately
50 additional acres were also affected likely from boat propeller damage
Oysters that are grown in Drakes Estero likely play an important role in the deposition of fine
grained sediment and in the trapping of sediment
Oyster racks and bags provide structural habitat that does not naturally occur in the estero
except in limited areas The equipment and structures may change the community
composition and abundance of species and provide habitat for invasive nonnative species

Invasive organisms were found on the hard substrates provided by the oysters and oyster
racks in Schooner Bay
The invasive nonnative species Didemnum sp A is commonly present on oyster racks
and was discovered on natural habitat within the estero Oyster processing methods have
the potential to spread Didemnum by creating large numbers of fragments that can
colonize new areas

The oyster operation is a potential source for invasive species because non native species may
hitchhike on oysters and equipment that are brought to the estero
Placement of oyster bags and racks in intertidal mudflats and sand bars displace wildlife such
as shorebirds black brant and harbor seals because of spatial coverage of racy and bags and
disturbance by oyster operations
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Dauglas iris near the mouth ofDrakes Estero 0 Susan Van Der Wal

without impairment of its natural values in a manner which
provides for such recreational educational historic preservation
interpretation and scientific research opportunities as are
consistent with based upon and supportive ofthe maximum
protection restoration andpreservation of the natural
environment within the area

PL 94544 and 44567 establishing the Point Reyes Wilderness
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Aerial view ofthe mouth ofDrakes Estero Alexandra Kruse
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MIBIT C

Reserving to Vendor its successors and assigns a terminable right

to use and occupy the abovedescribed property as delineated on

Exhibit D attached together with the improvements situated thereon

for a period of 40 years for the purpose of processing and selling

wholesale and retail oysters seafood and complimentary food items

the interpretation of oyster cultivation to the visiting public and

residential purposes reasonably incidental thereto subject to the

following

Definitions

The term Director as used herein means the

Director of the National Park Service and

includes all his duly authorized delegated

representatives

The term Vendor as used herein means the

Johnson Oyster Company a California Corporation

and its successors and assigns

1 The premises reserved by Vendor hereunder shall at all times

be maintained in a safe sanitary and sightly candition open

to reasonable inspection by the Director and meeting all Federal

State and County health sanitation and safety standards applicable

to operation of and residence within areas engaged in the processing

and retail sale of oysters



2 Utility services related to the reserved premises including

but not limited to water electricity sanitation and garbage

disposal are the sole responsibility of Vendor Garbage and

debris shall be disposed of by Vendor outside the boundary of

the Point Reyes National Seashore Use of the existing trash

and garbage dumps on the reserved premises shall be discontinued

and the dumps shall be restored to a natural condition by Vendor

3 oyster shells may be disposed of within the boundaries of the

Point Reyes National Seashore and may be stockpiled for a reason

able period of time on the premises for use as follows

a Upon approval and under an agreement with the Fish

and Game Department and other State of California

regulatory authorities some shells may be ground

up and deposited uniformity on the water bottom

allotments

b Some shells may be used for surfacing the road southerly

from Sir Francis Drake Highway to the premises including

the parking area on the reserved premises and the

parking area on the adjacent land under special use

by the Vendor Approval of the Superintendent will

be required prior to deposition of shells anywhere

else within the Seashore for road surfacing purposes

k cy Some shells may be used for seed purpose in oyster

propagation

9



d Some shells will be maintained to offer as gifts to

the visiting public

4 Vendor shall not commit waste upon the reserved premises and

shall at all times maintain them in a neat and sightly condition

5 A permanent residence shad be maintained upon the reserved

property occupied by a responsible employee of Vendor

G Vendor shall abide by all rules and regulations pertaining

to National Park System areas

7 No permanent or temporary structure sign or other improve

ment Of any type whatsoever shall be erected by Vendor in or

upon the reserved premises or improvements without the prior

written approval of the Director

B Vendor and its employees shall take all reasonable precautions

to prevent fires in aniabout the reserved premises and shall

cooperate with the Director in fire extinguishment in the reserved

premises and areas immediately adjacent to the reserved premises

9 during the term of Vendors reservation Vendor shall be

solely responsible for all claims arising fromuse of the reserved

premises by visitiors and shall carry extended coverage liability

insurance protecting against such claims in an amount and of a type

agreed by the Director to be sufficient for this purpose

3



14 During the term of occupancy the Vendor sha11 carry e

and extended coverage insurance to the full insurable va of

the improvements The insured under said fire and extended

coverage insurance shall be the Vendor and the United States of

America as their interests may appear In case of loss the

Vendor may replace the improvements with equivalent structures

Should the Vendor elect not to rebuild all insurance proceeds

shall be divided between the United States and the Vendor as

their interests may appear

11 Upon expiration of the reserved term a special use permit

may be issued for the continued occupancy of the property for

the herein described purposes provided however that such

permit will run concurrently with and will terminate upon the

expiration of State water bottom allotments assigned to the

Vendor Any permit for continued use will be issued in

accordance with National park Service regulations in effect at

the t the reservation expires

12 Upon expiration of Vendors reservation the extended

use period by permit it shall remove all structures and improve

ments placed upon the premises during the period of its

reservation Any such property not removed from the reserved

premises within 90 clays after expiration of Vendors reserva

tion shall be presumed to have been abandoned and shall be

8
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presumed to have been abandoned and shall become the property of

the United States of America but this shall in no way relieve

Vendor of liability for the cost of removal of such property from

the reserved premises

0 Disputes conceraLn performance under the terms of this

reservation shall be determined by the Secretary of the Interior

or his duly authorized representative in a manner consistent

with due process of law

14 Should Vendor elect todispose of any unused portion of the

remainder of its reserved occupancy the United States of America

sho11 be afforded a right of first refusal to acquire the same

15 A special use permit will be issued by the Director to

Vendor for public interpretation of oyster cultivation by Vendor

or ad acent premises effective coicurrencly with Vendors

reservation

16 Vendor shall keep the reserved premises open to the public

for the interpretation of oyster cultivation and processing

17 Vendor its successors and assigns shall pay the possessory

interest tax during the term of use and occupancy

18 Vendor cannot conduct a rectauxaat operation oa the premises

without prior vrritten appova1 of the Director

N
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UNITED STATES DEPARTMENT OF THE INTERIOR
National Park Service

Special Use Permit

Name of Use Aquaculture Date Permit Reviewed

Reviewed

Reviewed

Expires

Long Perm X Permit MISC853060008002
Short Term Type Pak Coda No

Point Reyes National Seashore

Drakes Hay Oyster Company
17171 Sir Francis Drape Blvd

Inverness CA 94937

415 6691149

Page 1 of 17

2008

20

20

November 30 2012

is hereby authorized for a period Term commencing on April 2008 Commencement Date and terminating on November
302012 Expiration Date to uge the following described land improvements and waters in the following area

the lands and improvements at Drakes Say Estero at the former JohnsonsOyster Site consisting of approximately
11 acres of land and improvements designated as the SUP Area on the map attached hereto as Exhibit B Drakes
Estero Oysters SUP ROP the waters designated as the SUP Area on the map attached hereto as Exhibit A
DrakesEstero Aquaculture CDFG Leases NPS Resources and SUP Area the land designated as the Well

Area on the map attached hereto as Exhibit D Drakes Bay Oyster Company Well Area and the land designated
as the Sewage Area on the map attached hereto as Exhibit E Drakes Bay Oyster Company Sewage Area
Collectively the areas so designated shall be referred to as the Premises The Premises governed by this Permit do
not include the area designated as the ROP Area on the map attached hereto as Exhibit B

For the purposesof
Use of the area designated as the SUP Area on the map attached hereto as Exhibit B for the purpose of processing
shellfish the interpretation of shellfish cultivation to the visiting public and residential purposes reasonably
incidental thereto Use of the area designated as the SUP Area on the map attached hereto as Exhibit A for the
purpose of shellfish cultivation Use of the area designated as the Well Area on the map attached hereto as Exhibit
D for the purpose of supplying water for the Drakes Bay Oyster Company facilities using Perrtnittee well pump and
pipelines Use of the area designated as the Sewage Area on the map attached hereto as Exhibit E for the purpose
ofuse and maintenance of existing sewage pipeline and sewage leachfield to service the Brakes BayCyster
Company facilities Collectively the uses set forth in this paragraph shall be referred to as the Permitted Uses

Authorizing legislation or other authority REDO53 16USC 1 la1 3 459c the Reservation of Use and Occupancy

NEPA N1IPA Compliance NEPA compliance pending
PERFORMANCE BOND Required Not Required X Amount

LIABILITY INSURANCE Required X Not Required Amount As set forth in Article 15 of this Permit

ISSUANCE of this Permit is subject to the terms covenants obligations and reservations expressed or implied herein and to the

payment to the US Dept of the Interior National Park Service of the sum of280000per year plus an amount to be determined
by appraisal for the use of the SewaeAreaand the Well Area including water use

PERMITTEE

Sign

0q f 6 f0

Authorizing Official
Deputy Regional Director



CONDITIONS OF THIS PERMIT

1 DEFINITIONS

As used in this Permit the following terms shall have the following meanings

a Agency means any agency department commission board bureau office or other governmental authority
having jurisdiction

b Applicable Laws includes without limitation all present and future statutes regulations requirements
Environmental Requirements guidelines judgments or orders of any Agency or judicial body whether now
existing or hereafter established relating to or affecting the Premises or the use or occupancy of the Premises

c Commencement Date is as defined on the Cover Page of this Permit

d Cyclic Maintenance means i the performance by Permittee of all repairs maintenance or replacementinkind
necessary to maintain the Premises and the existing improvements thereon in good order condition and repair
ii housekeeping and routine and periodic work scheduled to mitigate wear and deterioration without materially
altering the appearance of the Premises iii the repair or replacement inkind of broken or womout elements
parts or surfaces so as to maintain the existing appearance of the Premises and iv scheduled inspections of all
building systems on the Premises

e Default means Permitteesfailure to keep and perform any of theProvisions of this Permit

fig Environmental Requirements means without limitation all standards or requirements relating to the protection
of human health or the environment such as

a standards or requirements pertaining to the reporting permitting management monitoring investigation or
remediation of emissions discharges releases or threatened emissions releases or discharges of
Hazardous Materials into the air surface water groundwater or land

b standards or requirements relating to the manufacture handling treatment storage disposal or transport of
Hazardous Materials and

c standards or requirements pertaining to the health and safety of employees or the public

g Expiration Date is as defined on the Cover Page of this Permit

h Hazardous Materials means without limitation any material or substance whether solid liquid or gaseous in
nature

a the presence of which requires reporting permitting management monitoring investigation or remediation
under any Environmental Requirement

b that is or becomes defined as a hazardous waste extremely hazardous waste restricted hazardous
waste hazardous substance pollutant discharge waste contaminant or toxic contaminant under
any Environmental Requirement or any aboveground or underground storage containers for the foregoing

c that is toxic explosive corrosive flammable infectious radioactive reactive carcinogenic mutagenic or
otherwise hazardous to human health or the environment and is or becomes regulated under any
Environmental Requirement

d that contains gasoline diesel fuel or other petroleum hydrocarbons or derivatives or volatile organic
compounds or is an above ground or underground storage container for same

Page 2



e that contains polychlorinated biphenyls PCBs asbestos asbestos containing materials or urea
formaldehyde foam insulation or

f that contains radon gas

i Hazardous Materials occurrence means any use generation treatment keeping storage transport release
disposal migration or discharge of any Hazardous Materials from on under or into the Premises or Point Reyes
National Seashore Point Reyes that causes any environmental contamination

j Improvements or Alterations means any construction that does not fall within the definition of Cyclic
Maintenance

k KIPS means the management officials in charge of the administration and operation of Point Reyes including
the Superintendent or hisher designees

1 Park means without limitation all lands waters and structures within the legislative boundaries of the Point
Reyes National Seashore all natural and cultural resources within such boundaries and any other property within
such boundaries belonging to Point Reyes As appropriate given the context this term also includes the visiting
public andor Point Reyes employees

m Permit means this instrument which contains those certain termination and revocation provisions as provided for
herein

n Permitted Uses is as defined on the Cover Page of this Permit

o Personal Property means all furniture fixtures equipment appliances and apparatus placed on the Premises
that neither are attached to nor form a part of the Premises Personal Property also includes any trailers modular
units andor temporary structures owned by Permittee

p Point Reyes means Point Reyes National Seashore

q Premises is as defined on the Cover Page of this Permit

r Provision shall mean any term agreement covenant condition or provision of this Permit or any combination of
the foregoing

s ROP or Reservation of Use and Occupancy means the Reservation of Use and Occupancy purchased by the
Permittee in 2005 In 1972 the United States of America purchased Johnson Oyster Companysproperty subject
to a Reservation of Use and Occupancy on approximately 15 of those acres for a period of forty 40 years This
Reservation of Use and Occupancy expires on November 30 2012

t SUP means this Permit

u Term is as defined on the Cover Page of this Permit

v termination Date means the Expiration Date or such earlier date as this Permit is terminated or revoked
pursuant to any Provision of this Permit

2 GENERAL CONDITIONS

a The Permittee shall exercise this privilege subject to the supervision of the Superintendent and shall comply with
all Applicable Laws

b Permit and Approvals Except as otherwise provided in this Permit Permittee shall be responsible for obtaining
at its sole cost and expense all necessary permits approvals or other authorizations relating to permitteesuse
and occupancy of the Premises
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c Damages The Permittee shall pay the United States for any damage resulting from this use which would not
reasonably be inherent in the use which the Permittee Is authorized to make of the land and areas described In
this Permit

d Benefit Neither Members of nor Delegates to Congress or Resident Commissioners shall be admitted to any
share or part of this Permit or derive either directly or indirectly any pecuniary benefits to arise therefrom
Provided however that nothing herein contained shall be construed to extend to any incorporated company if the
Permit be for the benefit of such corporation

e Assignment and Subletting This Permit may not be transferred or assigned without the consent of the
Permitter in writing Permittee shall not sublet the Premises or any part thereof or any property thereon nor
grant any interest privilege or license whatsoever in connection with this Permit without the prior written
approval of the Permitter

f Revocation This Permit may be terminated upon Default or at the discretion of the Permitter

g The Permittee is prohibited from giving false information to do so will be considered a breach of conditions and
be grounds for revocation Re 36 CFR2324

3 USE OF PREMISES

a Permittee is authorized to use the Premises only for the Permitted Uses

b Permittee shall not engage in any activity that may be dangerous or harmful to persons property or the Park that
constitutes or results in waste or unreasonable annoyance including without limitation signage and the use of
loudspeakers or sound or light apparatus that could disturb park visitors and wildlife outside the Premises that in
any manner causes or results in a nuisance or that is of a nature that it involves a substantial hazard such as the
manufacture or use of explosives chemicals or products that may explode

c The Parties hereby acknowledge and agree that Permitteescovenant that the Premises shall be used as set
forth in this Article 3 is material consideration for Permittersagreement to enter into this Permit The Parties
further acknowledge and agree that any violation of said covenant shall constitute a default under this Permit and
that Permitter may inspect the premises at any time

d This Permit is subject to the right of the NPS to establish trails and other improvements and betterments over
upon or through the Premises and further to the use by travelers and others of such established or existing roads
and trails The Permittee understands that occasional park visitors are authorized to walk use non motorized
watercraft or hike in the various areas included in this Permit even though no trails are formally established

e Permitter reserves the right for Permitter its employees contractors and agents to enter and to permit any
Agency to enter upon the Premises for the purposes of inspection inventory or when otherwise deemed
appropriate by the Permitter for the protection of the interests of Permitter including Permittersinterests in any
natural or cultural resources located on in or under the Premises

f Permitter reserves the right at any time to close to travel any of its lands to erect and maintain gates at any point
thereon to regulate or prevent traffic of any kind thereon to prescribe the methods of use thereof and to maintain
complete dominion over the same provided however that at all times during the Term Permitter shall provide
Permittee and Permitteesinvitees with reasonable access to the Premises subject only to interruptions caused
by necessary maintenance or administrative operations or by matters beyond Permitterscontrol

g Permittee hereby waives any claim for damages for any injury inconvenience to or interference with Permittees
use and occupancy of the Premises any loss of occupancy or quiet enjoyment of the Premises or any other loss
occasioned by Permittersexercise of its rights under this Article 3 except to the extent that the damages
expenses claims or suits result from the willful misconduct or gross negligence of Permitter its employees
contractors or agents provided further that Permitter shall be liable only to the extent such claims are allowed
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under the Federal Tort Claims Act

h Members of the general public visiting the Drakes Bay Oyster Company operation may park in the adjacent SUPS
parking area and walk over to the SUP or ROP areas

i While Permittee is permitted to use and operate motorized watercraft in Drakes Estero for the purpose of
conducting daily business operations which can include occasional inspections required by Agencies no other
use of Permitteesmotorized watercraft is authorized No motorized watercraft may enter the designated
wilderness boundary See Existing Wilderness on map attached hereto as Exhibit A To protect water quality in
the Estero any additional or replacement boat motors obtained by Permittee must be four stroke motors

j Due to a lack of adequate parking space and restroorn facilities for the public barbecuing is not permitted in the
Special Use Permit Area To comply with this paragraph Permittee will not encourage barbecuing in the SUP
Area Picnic tables will be provided by the NPS at the adjacent parking area

k Unauthorized discharge into the estuary is prohibited This prohibition includes any discharge from processing
facilities Notwithstanding the foregoing discharge of oyster wash water from dock and from hatchery operations
is allowed if authorized by relevant Agencies

1 In order to ensure public health and safety Permittee will ensure that Permittee and Permitteesofficers agents
employees and contractors comply with Applicable Laws regarding pets including the NPS regulation at 36
CFR 215

m In order to ensure public health and safety Permittee small allow all appropriatefederal State and or County
agencies including the United States Department of Health and Human Services the State of California
Department of Health Services and Marin County Community Development Agency Environmental Health
Services to conduct inspections on a routine basis

4 SPECIAL PERMIT CONDITIONS

a If Permittee and Permitter disagree about an issue related to this Permit they will first make a good faith effort to
resolve such issue at the Park level If they are unable to resolve the issue at the Park level Permittee may
request a review of the issue by the Regional Director

b Based upon the findings of an independent science review andorNEPA compliance Permitter reserves its right
to modify the provisions of this Article 4 Permitter further reserves its right to incorporate new mitigation
provisions based upon the findings of an independent science review

i Production of all shellfish species shall be capped at the current production level as determined under the
California Coastal Commission Consent Order No CCC47CD04

ii No additional aquaculture racks andor cultivation infrastructure will be constructed without the prior approval
of the Permitter Operation repair and maintenance of infrastructure currently being used for oyster
cultivation is permitted

iii Permittee and Permitter acknowledge the importance of eelgrass within the ecology of the estuary Permittee
will not place bags for shellfish production onto eelgrass

iv Within sixty 60 days following the signing of this interim Permit Permittee will submit for National Park
Service approval a boating operations plan which will indicate dedicated navigation routes chosen to
minimize impacts to eelgrass beds when accessing aquaculture racks andor cultivation equipment

v To minimize the chances of introducing invasive species or pathological microorganisms to DrakesEstero
Permittee will only import shellfish in the form of larvae and seed Within 30 days of the Commencement
Date Permittee shall produce sufficient evidence for the review and approval of the Permitter that larvae
and seed from outside sources have been certified by the California Department of Fish and Game CDFG
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to be free of pathogens If the Permitter determines that the documentation is insufficient Permittee shall
cease from importing larvae within 30 days of receiving notification of the determination from the Permitter

vi Permittee will not introduce species of shellfish beyond those described in the existing leases from the
CDFG Permittee may seek to conform andor modify these leases with the CDFG Any modifications
approved by CDFG will be considered by Permitter on a casebycase basis and Permittee may not
implement any such modifications without the prior written approval of the Permitter

vii Permittee must avoid disturbance to marine mammals and marine mammal haulout sites The Marine
Mammal Protection Act 16 USC 1361 et seq includes a prohibition against any act of pursuit torment or
annoyance that has the potential to injure or disturb a marine mammal or marine mammal stock in the wild by
causing disruption of behavioral patterns including but not limited to migration breathing nursing breeding
feeding or sheltering The National Oceanic and Atmospheric Administration NQAA recommends
maintaining a distance of at least 100 yards to avoid disturbance to seals Permittee will maintain a distance
of at least 100 yards from hauled out seals throughout the year Permitter will monitor marine mammal
populations in Drakes Estero In addition during the pupping harbor seal closure period March 1 June 30
the designated wilderness area outside of Permit area is closed to all boats Permittee will follow Drakes
Estero Aquaculture and Harbor Seal Protection Protocol attached hereto as Exhibit C If required by CDHS
watercraft may use the Main Channel identified in Exhibit C during the pupping harbor seal closure period
only to access CDHSs sentinel monitoring station for marine biotoxins Boats skull be operated at low
speed Hear the eastern shore to minimize chance of disturbance to harbor seals No other use of the Main
Channel is authorized during the pupping harbor seal closure period

c Permitteesagreement to the provisions of this Permit does not waive Permitteesability to take contrary positions
with regard to similar provisions with other Agencies

5 ACCEPTANCE OF PREMISES

a Pricer to entering into this Permit Permittee has made a thorough independent examination of the Premises and
all matters relevant to Permitteesdecision to enter into this Permit and Permittee is thoroughly familiar with all
aspects of the Premises and is satisfied that they are in an acceptable condition and meet Permitteesneeds
provided that Permittee and Permitter acknowledge that certain repairs are necessary to comply with Applicable
Laws Permittee will make such repairs at its sole cost and expense in compliance with Applicable Laws

b Permittee expressly agrees to use and occupy the Premises and all improvements thereon in their existing AS
IS condition WITH ALL FAULTS and acknowledges that in entering into this Permit Permittee does not rely on
and Permitter does not make any express or implied representations or warranties as to any matters including
without limitation the suitability of the soil or subsoil any characteristics of the Premises or improvements
thereon the suitability of the Premises for the approved use the economic feasibility of Permitteesuse and
occupancy of the Premises title to the Premises the presence of Hazardous Materials in son under or in the
vicinity of the Premises or any other matter Permittee has satisfied itself as to such suitability and other
pertinent matters by Permitteesown inquiries and tests into all matters relevant to determining whether to enter
into this Permit and Permittee hereby accepts the Premises

6 CONSTRUCTION OF IMPROVEMENTS OR ALTERATIONS

a Permittee may only make those Improvements or Alterations to the Premises that relate to Permitteesuse of the
Premises as specified in Article 3 Use of the Premises

b Permittee shall not undertake any Improvements or Alterations to the Premises including installation of
temporary equipment or facilities without the prior written approval of Permitter

C As a prerequisite to obtaining approval for Improvements or Alterations Permittee at Permitteessole cost and
expense shall submit design plans and any other relevant data for Permittersapproval

d Construction of Improvements or Alterations by Permittee shall be performed in accordance with all Applicable
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Laws including but not limited to general planning building and environmental laws and approved design plans
and shall be undertaken and completed at Permitteessole cost and expense

e Permittee shall upon request furnish Permitter with a true and correct copy of any contract and any modification
or amendment thereof with Permitteescontractors architects or any other consultants engaged in connection
with this Permit

Any Improvements or Alterations undertaken by Permittee shall be performed in a good and workmanlike manner
and with materials of a quality and standard acceptable to Permitter Permittee shall also construct install and
maintain equipment and any construction facilities on the Premises in a safe and orderly manner

g Permittee shall not construct any Improvements or Alterations outside the boundaries of the Premises

h Permitter in its discretion is entitled to have on the Premises at any time during the construction of Improvements
or Alterations an inspector or representative who shall be entitled to observe all aspects of the construction on the
Premises

i All lumber utilized at the site will be processed in compliance with current laws and regulations regarding woad
treatments This includes lumber utilized in assembly and repair of aquaculture racks

j As set forth in Article 17 title to any Improvements or Alterations to the Premises shall be and remain solely in the
Permitter

7 TREATMENT OF REFUSE

a Refuse shall be promptly removed from within the boundaries of Point Reyes National Seashore and shall be
disposed of in accordance with Applicable Laws

b Permittee will make best efforts to remove debris associated with aquaculture production operations including
wood from racks plastic spacers unused shellfish bags shellfish shells and any other associated items

8 PESTICIDE AND HERBICIDE USE

a The National Park Service utilizes Integrated Pest Management IPM to treat pest and vegetation problems
The goat of IPM is to use the leasttoxic effective methods of controlling pests and vegetation Except for normal
household purposes Permittee shall not use any pesticides that do not comply with the IPM program To this
end Permittee shall submit in writing to Permitter a request for the use of pesticidesor herbicidesand shall
not use any pesticidesor herbicidesuntil Permittee has received an express written authorization therefor from
Permitter

b Permittee shall manage treat generate handle store and dispose of all pesticides and herbicides in accordance
with Applicable Laws including reporting requirements

9 FIRE PREVENTION AND SUPPRESION

a Permittee and its employees agents and contractors shall in Permitteesuse and occupancy of the Premises
take all reasonable precautions to prevent forest brush grass and structural fires and shall if safety permits
assist the Permitter in extinguishing such fires on the Premises

10 EXCAVATION SITE AND GROUND DISTURBANCE

a Permittee shall not cut remove or alter any timber or any other landscape feature conduct any mining or drilling
operations remove any sand gravel or similar substances from the ground or watercourse commit waste of any
kind or in any manner change the contour or condition of the Premises without the prior written approval of the
Permitter Except in emergencies Permittee shall submit requests to conduct such activities in writing to the
Permitter not less than sixty 60 days in advance of the proposed commencement date of any such activities
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b If approval of activities referenced above in Sect onl Da is granted Permittee shall abide by all the terms and
conditions of the approval including provisions pertaining to archaeological resources

c No soil disturbance of any kind may occur in the vicinity of a known archeological site without the presence of an
NPS archeological monitor

11 NONPOINT SOURCE POLLUTION

a The Permittee shalt comply with all Applicable Laws regarding nonpoint source pollution including the protection
of beneficial uses of waters as designated by the State of Califomia Further Permitteesuse and occupancy of
the Premises shall be designed to minimize to the greatest extent feasible nonpoint source pollution within
National Park Service boundaries or on adjacent lands

b Except as set forth in Section 3k of this Permit no discharge into the estuary is permitted This prohibition
includes any discharge from processing facilities

12 TREE AND VEGETATION REMOVAL

a The Permittee may not remove trees or vegetation unless expressly approved in writing by the Permitter The
Permittee shall provide specific Mans to the Permitter for desired treesand vegetation removal during the
annual meeting or in writing during the Term of this Permit

b Removal of nonnative invasive vegetation such as non native thistles trimming and vegetation removal around
structures is permissible

13 WILDLIFrF PROTECTION

a Wildlife is an integral part of Point Reyes National Seashore and must be managed in accordance with all
Applicable Laws including but not limited to NNPS laws regulations and policies

b Permittee shall not engage in any activity that purposely causes harm or destroys any wildlife Conversely
Permittee shall not engage in any activity that purposely supports or increases populations of nonnative or
invasive animal species except for the cultivation of the shellfish species authorized by this Permit

c On a case by case basis the Permitter will evaluate incidences of depredation caused by Permittee and choose a
course of action The nature of the course of action will be determined by the extent and frequency of the
damage the wildlife species and parkwide management objectives

14 HAZARDOUS MATERIALS ENVIRONMENTAL HEALTH AND SAFETY

a In connection with this Permit Permittee its officers agents employees and contractors shall not use generate
sell treat keep or store any Hazardous Materials on about under or into the Premises or elsewhere in Point
Reyes except in compliance with all Applicable Laws and as approved in writing by Permitter However
Permittee shall not be obligated to obtain Permittersapproval to use keep or generate Hazardous Materials as
necessary for the normal operation or maintenance of vehicles or for standard household cleaners Permittee
agrees to be responsible for timely acquisition of any permits required for its Hazardous Materials related
activities and shall provide to the Permitter upon request inventories of all such Hazardous Materials and any
supporting documentation including but not limited to material safety data sheets uniform waste manifest forms
andorany other pertinent permits

b Permittee its officers agents employees and contractors shall not release discharge or dispose of any
Hazardous Materials from on about under or into the Premises or elsewhere in Point Reyes except as
authorized by Applicable Laws

c If Permittee knows of or reasonably suspects or receives notice or other communication concerning any past
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ongoing or potential violation of Environmental Requirements in connection with the Premises or Permittees
activities Permittee shall immediately inform Permitter and shall provide copies of any relevant documents to
Permitter Receipt of such information and documentation shall not be deemed to create any obligation on the
part of the Permitter to defend or otherwise respond to any such not cation

d If any Hazardous Materials Occurrence is caused by arises from or is exacerbated by the activities authorized
under this Permit or by the use of the Premises by Permittee its officers agents employees or contractors
Permittee shall promptly take all actions at its sole cost and expense as are required to comply with Applicable
Laws and to allow the Premises and any other affected property to be used free of any use restriction that could
be imposed under Applicable Laws provided that except in cases of emergency Permittersapproval of such
actions shall first be obtained

e The Permitter shaft have the right but not the duty at all reasonable times and except in the case of emergency
following at least twentyfour 24 hours advance notice to Permittee to enter and to permit any Agency public or
private utilities and other entities and persons to enter upon the Premises as may be necessary as determined by
the Permitter in its sole discretion to conduct inspections of the Premises including invasive tests to determine
whether Permittee is complying with all Applicable Laws and to investigate the existence of any Hazardous
Materials in on or under the Premises The Permitter shall have the right but not the duty to retain independent
professional consultants to enter the Premises to conduct such inspections and to review any final report
prepared by or for Permittee concerning such compliance Upon Permitteesrequest the Permitter will male
available to Permittee copies of all final reports and written data obtained by the Permitter from such tests and
investigations Permittee shall have no claim for any injury or inconvenience to or interference with Permittees
use of the Premises or any other loss occasioned by inspections under this Section 14e Notwithstanding the
foregoing neither Permittee nor Permitter shall be required to provide a report under this Section 14e if such
report is protected by attorneyclient privilege

Should Permittee its officers agents employees or contractors fail to perform or observe any of the obligations
or agreements pertaining to Hazardous Materials or Environmental Requirements for a period of thirty 30 days
or such longer period of time as is reasonably required after notice then Permitter shall have the right but not
the duty without limitation of any other rights of Permitter under this Permit personally or through its agents
consultants or contractors to enter the Premises and perform the same Permittee agrees to reimburse Permitter
For the costs thereof and to indemnify Permitter as provided for in this Permit

g Permittee understands and acknowledges that the Premises may contain asbestos and lead based paint If
Permittee performs any Improvements or Alterations Permittee shall comply with all Environmental Requirements
related to asbestos and lead based paint and shall solely bear all costs associated therewith Nothing in this
Permit shall be construed to require Permittee to remove asbestos or lead chased paint unless Environmental
Requirements require such removal

h Permittee shall indemnify defend save and hold Permitter its employees successors agents and assigns
harmless from and against and reimburse Permitter for any and all claims demands damages injuries losses
penalties fines costs liabilities causes of action judgments and expenses including without limitation
consultant fees and expert fees that arise during or after the Term as a result of any violation of any
Environmental Requirement in connection with this Permit or any Hazardous Materials Occurrence in connection
with this Permit

i The provisions of this Article 14 shall survive any termination or revocation of this Permit Article 15 Insurance
of this Permit shall not limit in any way Permitteesor Permittersobligations under this Article 14

15 INSURANCE

a Permittee shall purchase the types and amounts of insurance described herein before the Commencement Date
of this Permit unless otherwise specified At the time such insurance coverage is purchased Permittee shall
provide Permitter with a statement of Permittee insurance describing the insurance coverage in effect and a
Certificate of Insurance covering each policy in effect as evidence of compliance with this Permit Permittee shall
also provide the Permitter thirty 30 days advance written notice of any material change in the Permittees

Page 9



insurance program hereunder Permitter shall not be responsible for any omissions or inadequacies in insurance
coverage or amounts in the event such coverage or amounts prove to be inadequate or otherwise insufficient for
any reason whatsoever

b From time to time as conditions in the insurance industry warrant the Permitter reserves the right to revise the
minimum insurance limits required in this Permit

c All insurance policies required by this Permit shall specify that the insurance company shall have no right of
subrogation against the United States except for claims arising solely from the negligence of the United States or
its employees or shall provide that the United States is named as an additional insured

d All insurance policies required herein shall contain a loss payable clause approved by the Permitter which
requires insurance proceeds to be paid directly to the Permittee without requiring endorsement by the United
States Insurance proceeds covering any loss of the Premises but not used to replace such losses shall be
promptly paid by Permittee to Permitter The use of insurance proceeds for the repair restoration or replacement
of the Premises shall not give any ownership interest therein to Permittee

e Property Insurance At a minimum the Permittee shall be required to purchase Basic Form Actual Cash Value
replacement cost less depreciation insurance coverage for all residence on the Premises Within thirty days of
issuance of the Permit the Permittee shall submit a report from a reputable insurance company which provides a
full range of options for insurance coverage on all nonresidential structures on the Premises Within thirty days of
receipt of this report the Permitter in its sole discretion will review and specify the type and level of insurance
coverage which shall be required The Permitter will provide the Permittee written notification of insurance
requirements and the Permittee shall be required to have the specified levels of insurance in place within thirty
days of such notification The cost of the insurance will be deducted from the appraised fair market value for the
Premises this adjustment and the insurance requirements will be addressed in an amendment to the Permit
Permittee shall in the event of damage or destruction in whole or in part to the Premises use all proceeds from
the above described insurance policies to repair restore replace or remove those buildings structures
equipment furnishings betterments or improvements determined by the Permitter in Permitterssole discretion
to be necessary to satisfactorily discharge the Permitteesobligations under this Permit

f Public Liability The Permittee shall provide Comprehensive General Liability insurance against claims arising
from or associated with Permitteesuse and occupancy of the Premises Such insurance shall be in the amount
commensurate with the degree of risk and the scope and size of such use and occupancy but in any event the
limits of such insurance shall not be less than100000000per occurrence covering both bodily injury and
property damage If claims reduce available insurance below the required per occurrence limits the Permittee
shall obtain additional insurance to restore the required limits An umbrella or excess liability policy in addition to
a Comprehensive General Liability Policy may be used to achieve the required limits

g Permittee shall also obtain the following additional coverage

Automobile Liability s To cover all owned non owned and hired vehicles in the amount of 3040410000

ii Workers Compensation The amount shall be in accordance with that which is required by the State of
California

10 INDEMNITY

a In addition to the indemnification contained in Article 14 Permittee shall indemnify defend save and hold
Permitter its employees successors agents and assigns harmless from and against and reimburse Permitter
for any and all claims demands damages injuries losses penalties fines costs liabilities causes of action
judgments and expenses and the like incurred in connection with or arising in any way out of this Permit the use
or occupancy of the Premises by Permittee or its officers agents employees or contractors the design
construction maintenance or condition of any improvements or Alterations or any accident or occurrence on the
Premises or elsewhere arising out of the use or occupancy of the Premises by Permittee or its officers agents
employees or contractors Permitteesobligations hereunder shall include but not be limited to the burden and
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expense of defending all claims suits and administrative proceedings with counsel reasonably approved by
Permitter even if such claims suits or proceedings are groundless false or fraudulent and conducting all
negotiations of any description and paying and discharging when and as the same become due any and all
judgments penalties or other sums due against the United States

b Permitter agrees to cooperate to the extent allowed by law in the submission of claims pursuant to the Federal
Tart Claims Act against the United States by third parties for personal injuries or property damage resulting from
the negligent act or omission of any employee of the Unites States in the course of his or her employment

c This Article lb shall survive any termination or revocation of this Permit The provisions of Article 15 Insurance
of this Permit shall not limit in any way Permitteesobligations under this Article 16

17 PROPERTY INTEREST

a This Permit shall vest in Permittee no property interest in the Premises or in the improvements thereon Title to
real property and improvements thereon including any Improvements or Alterations constructed by Permittee
shall be and remain solely in Permitter Except as provided in Paragraph 3g Permittee shall have no claim for
any compensation or damages for the Premises the improvements thereon or any Improvements or Alterations
constructed by the Permittee

b Nothing in this Permit shall give or be deemed to give Permittee an independent right to grant easements or other
rightsofway over under on or through the Premises

c Permitter hereby retains the sole and exclusive right to oil gas hydrocarbons and other minerals of whatsoever
character in on or under the Premises

18 RENTS TAXES AND ASSESSMENTS

a The annual rental rate for this Permit shall be established by Permitter and is set Forth on the Cover Page of this
Permit

b The annual rent under this Permit is payable in advance on a semi annual basis Therefore Permittee hereby
agrees to pay fifty percent of the annual rate on or before November with the remaining fifty percent payable on or
before May of each year during the Term

c Permittee shall pay the proper Agency when and as the same become due and payable all taxes assessments
and similar charges which at any time during the Term of this Permit are levied or assessed against the
Premises

d Rents due hereunder shall be paid without assertion of any counterclaim setoff deduction or defense and
without abatement suspension deferment or reduction

19 CYCLIC MAINTENANCE

a Permittee shall perform all Cyclic Maintenance in accordance with the Provisions of this Permit and at Permittees
sale cost and expense Permittee is responsible for the maintenance of all fences buildings and other
improvements upon the Premises All improvements and facilities used and occupied by Permittee shall at all
times be protected and maintained in a safe sanitary and sightly condition

b Specific maintenance requirements may be negotiated with Permittee each year as outlined in Article 21 Annual
Meeting

c Docks and Fences shall be maintained in good condition and shall be timely repaired in conformance with
Applicable Laws Abandoned fences and other decrepit improvements shall be removed from the Premises and
shall be disposed of outside the Park or as directed by Permitter after review and approval by the NPS Historian
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d New lighting under Panmh1eeocontrol of the Premises shall ba redesigned to protect and preserve the night
skydarkness and minimize light pollution n Drakes Estero

eA Parking areas shall be maintained in a safe condition and no new roads or truck trails shall be established without
prior vvhtten permission oy the Permitter The main entrance road from Sir Francis Drake Boulevard to the SUP
Area will be maintained by the NPS The Park will respond in e timely manner to Pernnheeandor visitor
complaints regarding the condition of the main entrance road Notwithstanding the foregoing Permitter may enter
into road maintenance contract with Pennitbo

8 Existing water reservoirs shall be maintained in a safe and secure condition to prevent washouts and erosion and
no new reservoirs shall be constructed or established without prior written approval of the Permitter

g Permittee shall maintain the water well pump and all pipelines within the Premises pennine shall replace or
repair any damage or loss of the water system within the Premises

h Permittee shall maintain the sewage pipeline and sewage leachfield in the Sewage Area

i Permittee shall be responsible for removing slash buildup around fences or other facilities within the Premises so
amtoprevent fire and egress hazards Permittee shall also be responsible for removing litter and trash from the
Premises

20 COMPLIANCE WITH APPLICABLE LAWS NEPA NHPA

a General CompanoeAsprovided for in this Pemmh its sole cost and expense shall promptly comply
with all Applicable Laws ao required bylaw Pennittee shall immediately notify Permitter of any notices received
by or on behalf of Pennittee regarding any alleged or actual violaflonsof or noncompliance with Applicable
Laws Permittee shall at its sole cost and expense promptly remediate or correct any violationsof Applicable
Laws

b National Environmental Policy Act and National Historic Preservation Ac Where activities undertaken by
Permittee relate to the preparation of compliance documents pursuant to the National Environmental Policy Act
NEPAorthe National Historic Preserva Act NHPA shall supply all necessary information ho
Permitter and any Agency ina timely manner Permitter will pay for the preparation ofNEPAnNHPA
documents If there is litigation regarding NEPA or NHPA compliance it will not trigger the indemnification
requirements of Article 18

21 ANNUAL MEETING

e The Parties shall meet annually each year during the Term of this Permit for the purposes of discussing and
resolving issues of mutual concern and ensuring that Permittee is complying with the Provisions of this Permit

22 PENALTY

a At the option of the Permitter Permitter may in lieu of voiding and terminating this Permit assess a penalty of
S8O0 per day for any failure byPennitteeb keep and perform any mfthe Provisions of this Permit In such
case Permhtee shall be given notice in writing of a grace pehocl of from one to thirty days to remedy the
situation before m penalty will bmassessed Payment of any penalty under this provision shall not excuse
Permittee from curing the Default This provision shall not be construed mn preventing Permitter from issuing
citations or initiating enforcement proceedings under Applicable Laws

23 SURRENDER AND VACATE THE PREMISES RESTORATION

o At the conclusion of Permitteesauthorization to use the Premises for the Permitted Uses Permittee shall
surrender and vacate the Premises remove PermitteesPersonal Property therefrom and repair any damage
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resulting from such removal Subject to the approval of the Permitter Permittee shall also return the Premises to
as good order and condition subject to ordinary wear and tear and damage that is not caused directly or
indirectly by Permittee as that existing upon the Effective Date

b Ali PermitteesPersonal Property shall remain the property of Permittee however if after the conclusion of
Permitteesauthorization to use the Premises for the Permitted Uses Permittee shall fail satisfactorily to remove
PermitteesPersonal Property and so repair the Premises then at the Permitterssole option after notice to
Permittee PermitteesPersonal Property shall either become the property of the Permitter without compensation
therefore or the Permitter may cause it to be removed and the Premises to be repaired at the expense of
Permittee and no claim for damages against Permitter its employees agents or contractors shall be created or
made on account of such removal or repair worts

24 LIMITATION ON EFFECT OF APPROVALS

a All rights of Permitter to review comment upon approve inspect or take any other action with respect to the use
and occupancy of the Premises by Permittee or any other matter are expressly for the benefit of Permitter and
no other party No review comment approval or inspection right or exercise of any right to perform Pemnitters
obligations or similar action required or permitted by of or to Permitter under this Permit or actions or omissions
of Permittersemployees contractors or other agents or other circumstances shall give or be deemed to give
Permitter any liability responsibility or obligation for in connection with or with respect to the operation of the
Premises nor shall any such approval actions information or circumstances relieve or be deemed to relieve
Permittee of its obligations and responsibilities for the use and occupancy of the Premises as set forth in this
Permit

25 WAIVER NOT CONTINUING

a The waiver of any Default whether such waiver be expressed or implied shali not be construed as a continuing
waiver or a wavier of or consent to any subsequent or prior breach of the same or any other provision of this
Permit No waiver of any Default shall affect or alter this Permit but each and every Provision of this Permit shall
continue in full force and effect with respect to any other then existing or subsequent Default

26 LIENS

a Permittee shall have no power to do any act or to make any contract that may create or be the foundation for any
lien mortgage or other encumbrance upon the reversion fee interest or other estate of the Permitter or of any
interest of the Permitter in the Premises If any such lien shall at anytime be filed against the Premises or any
portion thereof Permittee shall cause the Permitter to be discharged from the lien

27 HOLDING OVER

a This Permit shall terminate upon the Termination mate and any holding over by Permittee after the Termination
Date shall not constitute a renewal of this Permit or give Permittee any rights under this Permit or in or to the
Premises

28 NOTICES

a Any notice or other communication required or permitted under this Permit shall be in writing and shall be
delivered by hand or certified mail with return receipt requested Notices and other communications shall be
addressed as follows
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If to Permitter

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

If to Permittee

Mr Kevin tunny
Drakes Bay Oyster Company
17171 Sir Francis Drake

Inverness CA 94937

29 NO PARTNERSHIP OR JOINT VENTURE

a Permitter is not for any purpose a partner or joint venturer of Permittee in the development or operation of the
Premises or in any business conducted on the Premises Permitter shall not under any circumstances be
responsible or obligated for any losses or liabilities of Permittee

30 ANTI DEFICIENCY ACT

a Permittee and Permitter agree that nothing contained in this Permit shall be construed as binding Permitter to
expend in any fiscal year any sum in excess of the appropriation made by Congress for that fiscal year in
furtherance of the subject matter of this Permit or to involve Permifter in any contract or other obligation for the
future expenditure of money in excess of such appropriations

31 COMPLIANCE WITH EQUAL OPPORTUNITY LAWS

a Permittee agrees that in undertaking all activities pursuant to this Permit Permittee will comply with all Applicable
Laws relating to non discrimination

32 ENTIRE AGREEMENT AND AMENDMENT

a This instrument together with the exhibits hereto all of which are incorporated in this Permit by reference
constitutes the entire agreement between Permitter and Permittee with respect to the subject matter of this Permit
and supersedes all prior offers negotiations oral and written This Permit may not be amended or modified in
any respect whatsoever except by an instrument in writing signed by Permitter and Permittee

33 NO PAYMENTS BY PERMITTER

a Under no circumstances or conditions whether now existing or hereafter arising and whether or not beyond the
present contemplation of the Parties shall Permitter be expected or required to make any payment of any kind
whatsoever with respect to the Premises or be under any obligation or fiabitity except as expressly set forth in this
Permit

34 NO THIRD PARTY BENEFICIARIES

a Except as expressly set forth in this Permit this Permit shall not be deemed to confer upon any person or entity
other than the parties to this Permit as expressly set forth in this Permit any third party beneficiary status any
right to enforce any Provision of this Permit or any other right or interest

35 NO PREFERENTIAL RENEWAL AND RELOCATION ASSISTANCE

a Permittee hereby agrees that Permittee is not a concessioner and that the provisions of law regarding National
Park Service concessionaires do not apply to Permittee No rights shall be acquired by virtue of this hermit
entitling Permittee to claim benefits under the Uniform Relocation Assistance and Real Property Acquisition
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Policies Act of 1970 Public Law 91 646

36 SEVERABILITY

a In case any one or more of the provisions of this Permit shall for any reason be held to be invalid illegal or
unenforceable in any respect such invalidity illegality or unenforceability shall not affect any other provision of
this Permit and this Permit shall be construed as if such invalid illegal or unenforceable provisions had not been
contained in this Permit

37 EXHIBITS

a Each of the exhibits referenced in this Permit is attached hereto and incorporated herein

38 TIME OF THE ESSENCE

a Time is hereby expressly declared to be of the essence of this Permit and of each and every Provision of this
Permit

39 HEADINGS

a Article Section and Subsection headings in this Permit are for convenience only and are not to be construed as a
pad of this Permit or in any way limiting or amplifying the Provisions of this Permit

40 PERMtT CONSTRUED AS A WHOLE

a The language in all parts of this Permit shall in all cases be construed as a whole according to its fair meaning
and not strictly for or against either Permitter or Permittee The Parties acknowledge that each party and its
counsel have reviewed this Permit and participated in its drafting and therefore that the rule of construction that
any ambiguities are to be resolved against the drafting party shall not be employed or applied in the interpretation
of this Permit

41 MEANING OF TERMS

a Whenever the context so requires the neuter gender shall include the masculine and the feminine and the
singular shall include the plural and vice versa

42 FEDERAL LAW

a The taws of the United States shall govern the validity construction and effect of this Permit
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EXHIBIT C

Drakes Estero Aquaculture and Harbor Seal Protection Protocol
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Drakes Estero Aquaculture and
Harbor Seal Protection Protocol

The following items are mutually agreed to for protection of harbor seals in and adjacent
to the harbor Seal Protection Areas identified in the Map attached hereto and
incorporated herein by reference Protocol Map

1 During the breeding season March I through June 34 the Main Channel and
Lateral Channel of Drakes Estero will be closed to beat traffic During the
remainder of the year the Lateral Channel and Main Channel are opera to boat
traffic outside of the protection zone

2 During the breeding season Permittee boats may use the West Channel at low
speed while maintaining a distance of at least 144 yards from hauled out seals

Throughout the year all of Perrnitteesboats personnel and any structures and
materials owned or used by Permittee shall be prohibited from the harbor seal
protection areas identified on the Protocol Map In addition all of the Permittees
boats and personnel shall be prohibited from coming within 104 yards of hauled
out harbor seals
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EXHIBIT E

Map Drakes Bay Oyster Company Sewage Area
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Cicely MuldoonPOREINPS To Dave PressGOGAINPS NPS

07122010 01 46 PM cc

bcc

Subject Re disturbance meeting summary

You here

Sent from my BIackBerry Wireless Handheld
Cicely Muldoon
Superintendent
Point Reyes National Seashore
4154645101

Dave Press

Original Message
urom Dave Press

sent 07122010 0446 PM EDT

To Samantha Simmons essimmons0mmcgov
Cc Cicely Muldoon Tien Ragen tragen@mmcgov
Subject RE disturbance meeting summary

Tim and Sam
Thanks for providing feedback on my draft meeting summary so promptly If only I could be so efficient

Sam raises a really great point about the photos I went through the 3114108 photos and have provided
copies to MMC Kevin Coroy and Dave W The photos show a boat arriving to the lateral channel at
1241 parking on the south side of the channel and then departing a short time later The time matches
the data on the disturbance data sheet even though DBOC records indicate that there was not a boat on
the water at that time on that day The LIEF camera captures the boat leaving from and returning to
Schooner Bay where the DBOC onshore facility is located the boat goes directly to the oyster beds the
beat parks at the same spot where the oyster boats typically park for working this lease area and the boat
does not look any different than other photos of the oyster boats For these reasons I dontsee a basis for
making any changes to the 3114108 data record and NPS will continue to note this as mariculture related

In an email from630110 Cicely provided information to the gourp regarding when the cameras were
present at Drakes Estero Based on the dates that the cameras were in place the only other mariculture
related disturbance record from our monitoring program that can be crossreferenced with the photos is
from518107 The photos dontactually capture the boat passing by the seals and only the beats wake is
visible The seals at OB dontshow up clearly in the image and it is difficult to tell if any responded to the
brut passing by Also it doesntappear that the camera captured all of the seals at OB The camera
image shows two distinct groups of seals but the map that accompanies the datasheet indicates three
groups of seals So I dont think the photos help to resolve the 51807 disturbance record

Please let me know if you have questions

Thanks Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
415 331 0168
415331 5530 FAX



Samantha Simmons ssirnmonsammcgov

Samantha Simmons To DavePress@npsgov Tim Ragan tragen mmcgov
ssimmons mmc Qvg cc CicelyMuldoon@npsgov
0711212010 1201 AST Subject RE disturbance meeting summary

Hi Dave
Sorry not to get back to you at the end of last week I have had a chance to
thoroughly review your sheeting summary with the notes that I took and I
concur with your summary on all points except for one I had an additional
note for the disturbance data paint on March 14th 2008 I had noted that the
disturbance data would remain the same as you state UNLESS there was a
clear basis for a change based on pictures from the haulout monitoring
cameras Which were not available for review at the time of the meeting

Please let me know if you have any questions orI can provide further
assistance

Thanks
Sam

Samantha Simmons Phi

Acting Scientific Program Director
Marine Mammal Commission

4340 EastWest Highway Suite 700
Bethesda MD 201814
w 301504 00187
f 301504 0099
email ssimmons @mmcgov
web wwwmmcgov

Original Message
From DavePress@npsgov mailto DavePress@npsgov
Sent Wednesday July 07 2010 152 PM
To Tim Ragen Samantha Simmons
Cc CicelyMuldoon@npsgov
Subject disturbance sheeting summary

Hi Tim and Sam

I think it would be very beneficial for a record of where we left things
with each of the data records that we discussed back in June I have drafted

this document your review This has already gone to Ben Sarah and Cicely
for comment

I need to send out our harbor seal data again for a F01A request so I am
hoping for a relatively quick turn around on this I would like the agreed
upon ammendments to the data records be included in the FQIA request see am
seeking your comments and eventual approval

Thanks a lot Dave

See attached file MeetingSummary

David Press

Ecologist I Data Manager
San Francisco Area Network

Inventory and Monitoring Program
415 3310158
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Dave PressGGGANPS To Samantha Simmons rssimmons@mmcgov
071122010 0146 PM cc CicelyMuldoon@npsgov Tim Ragen

tragen@mmcgov
bcc

Subject RE disturbance meeting summary

Hstcry p This message has been repbedto

Tim and Sam
Thanks for providing feedback an my draft meeting summary so promptly If only I could be so efficient

Sam raises a really great paint about the photos I went through the314108 photos and have provided
copies to MMC Kevin Corey and Dave W The photos show a boat arriving to the lateral channel at
1241 parking on the south side of the channel and then departing a short time later The time matches
the data on the disturbance data sheet even though DBOC records indicate that there was not a boat on
the water at that time on that day The UEF camera captures the boat leaving from and returning to
Schooner Bay where the DBOC onshore facility is located the boat goes directly to the oyster beds the
boat parks at the same spot where the oyster boats typically parr for working this lease area and the boat
does not look any different than other photos of the oyster boats For these reasons I dont see a basis for
making any changes to the 3114108 data record and NPS will continue to note this as mariculture related

In an email from 6130110 Cicely provided information to the gourp regarding when the cameras were
present at brakes Estero Based on the dates that the cameras were in place the only other mariculture
related disturbance record from our monitoring program that can be cross referenced with the photos is
from 518107 The photos dontactually capture the boat passing by the seals and only the boatswake is
visible The seals at OB dont show up clearly in the image and it is difficult to tell if any responded to the
boat passing by Also it doesntappear that the camera captured all of the seals at B The camera
image shows two distinct groups of seals but the map that accompanies the datasheet indicates three
groups of seals So I dont think the photos help to resolve the 518107 disturbance record

Please let me know if you have questions

Thanks Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
415331 0168

415331 5530 FAX
Samantha Simmons ssimmons@mmcgov

Samantha Simmons To DavePress@npsgov Tim Ragen tragenmmcgov
ssimmons mmc ova

010
g cc CicelyMuldoon@npsgov

0711212010 1201 AST Subject RE disturbance meeting summary

Hi Dave

Sorry not to get hack to you at the end of last week I have had a chance to
thoroughly review your meeting summary with the notes that I took and I
concur with your summary on all points except for one I had an additional
note for the disturbance data point on March 14th 2008 I had noted that the
disturbance data would remain the same as you state UNLESS there was a
clear basis for a change based on pictures from the haulout monitoring
cameras Which were not available for review at the time of the meeting



Please let me know if you have any questions or I can provide further
assistance

Thanks
Sam

Samantha Simmons PhD

Acting Scientific Program Director
Marine Mammal Commission

4340 East West Highway Suite 740
Bethesda MD 20814
w 3015044087
f 301 504 0099
email ssimmons@mmcgov
web wwwmmcgov

Original Message
From DavePress@npsgov mailtoDavePress@npsgov
Sent Wednesday July 07 2010 152 PM
To Tim Ragen Samantha Simmons
Cc CicelyMuldoon@npsgov
Subject disturbance meeting summary

Hi Tim and Sam

I think it would be very beneficial for a record of where we left things
with each of the data records that we discussed Lack in June I have drafted

this document your review This has already gone to Ben Sarah and Cicely
for comment

I need to send out our harbor seal data again for a FcOIA request so I am
hoping for a relatively quick turn around on this T would like the agreed
upon ammendments to the data records be included in the FIA request so am
seeking your comments and eventual approval

Thanks a Lot Dave

See attached file Meeting5ummary06O72010doc

David Press

Ecologist f Data Manager
San Francisco Area Network

Inventory and Monitoring Program
415 331 01668

415331 5530 FAX



Samantha Simmons To DavePress@npsgcv 7im Ragen Etragen@mmcgov
ssimmons@mrrrcgoV

cc CieelyMuldoora@npsgov
071212010 0901 AM

bcc

Subject RE disturbance meeting summary

Hi Dave
Sorry not to get back to you at the end of last week I have had a chance to
thoroughly review your meeting summary with the notes that I took and I
concur with your summary on all points except for fine I had an additional
note for the disturbance data point on March 14th 2008 I had noted that the
disturbance data would remain the same as you state UNLESS there was a

clear basis for a change based on pictures from the haulout monitoring
cameras Which were not available for review at the time of the meeting

Please let arse know if you have any questions or I can provide further
assistance

Thanks
Sam

Samantha Simmons PhD
Acting Scientific Program Director
Marine Mammal Commission

4340 Eastnest Highway Suite 700
Bethesda MD 20814
w 3015090087
f 301 504 0099

email ssimmons @mmcgov
web wwwmmcgov

original Message
From Dave Press@npsgov mailtoDave Press @npsgov
Sent Wednesday July 07 2010 152 PM
To Tim Ragen Samantha Simmons
cc Cicely Muldoon@npsgov
Subject disturbance meeting summary

Hi dim and Sam

I think it would be very beneficial for a record of where we left things
with each of the data records that we discussed back in Tune I have drafted

this document your review This has already gone to Ben Sarah and Cicely
for comment

I need to send out our harbor seal data again for a FoIA request so I am
hoping for a relatively quick turn around on this I would like the agreed
upon armmendments to the data records be included in the FoIA request so am
seeking your comments and eventual approval

Thanks a lot Dave

See attached file MeetingSummary06072010doc

David Press

Ecologist Data Manager
San Francisco Area Network

inventory and Monitoring Program
415 3310168



Tim Ragen To Dave Press@npsgov Samantha Simmons
tragen@mmcgov SSirnmons@mrncgov

cc Cice1y
07092010 1032 AST Subject RE disturbance meeting summary

Dave

Thanks for sending this Your summary seems consistent with my recollection
However Ill ask Sam to review and confirm with her records If Sam doesnt
seem any inconsistencies it would be a nice gesture to send this to Kevin
and ask if he sees any discrepancies He will not agree with where we ended
up on each data point but he will recognize this as an accurate record

Regarding our approval you dont
authority to give such approval
getting past this dilemma

really need that We dont have the
we are just trying to assist you all in

Thanks again Dave Best Tim

Original Message
From Dave Press@npsgov mailtoDave Press@npsgov
Sent Wednesday July 07 2010 152 PR
To Tim Ragen Samantha Simmons
Cc Cicely2uldoon@npsgov
Subject disturbance meeting summary

Hi Tim and Sam
I think it would be very beneficial for a record of where we left things
with each of the data records that we discussed back in June I have drafted
this document your review This has already gone to Ben Sarah and Cicely
for comment

I need to send out our harbor seal data again for a FOIA request so I am
hoping for a relatively quick turn around on this I would like the agreed
upon ammendments to the data records be included in the FOIA request so am
seeking your comments and eventual approval

Thanks a lot Dave

See attached file MeetingSummary06072010doc

David Press

Ecologist Data Manager
San Francisco Area Network
Inventory and Monitoring Program
4153310168

4153315530 FAX



To Sarah
cc

07072010 1938
bcc

Subject Re Camera stuff

History 3 This message has been replied to

hey sarah just wanted to make sure you got the camera stuff ok let me know starry again for
calling you early
0

On Sat Jul 3 2010 at 2 04 PM ate

hey sarah

i am off of work at 430 everyday next week and can drop it by your house or wherever is
convenient any day

adios for now

Can Fr Jul 2 2010 at 408 PM Sarah Codde c i s ov wrote

et me now if we can figure out a time next weep to meet up evenings after work will be goad for
me

Thanks
Sarah

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 6638132
Sarah Coddepnpsgov



Editor West Marin To David Press Dave Press@npsgov
Citizen cc Carlos Porrata porrata@telesdence net
editor@westmsdncifiz Subject Re briefing statement
encom

071032010 1323 MST

Hi David

Are you able to recall to whom this document was sent

Obviously it found its way to the Marine Mammal Commissions collection of
documents related to Drakes Bay Oyster Company

But did NPS or the MMC or Dept of Interior or anyone else ever send it
directly to John Hulls or Corey Goodman or the Point Reyes Liqht or Kevin
Lunny and if so when

Thank you for any insight

Jim Kravets

Editor

The West Marin Citizen

415 2467998
jim@westmarincitizencom

of

Briefing Statement National Park Service Response to GoodmanlsJanuaty 18 2009 Letter to NHC May12009pdf



FrOrn

TO Sarah Codde sarahcodde@npsgov

Date Thursday July 01 2010 05 13PM
Subject Reconyx Camera

Hi Sarah

I just spoke with Sarah Allen and she would like me to return the camera and all the camera stuff I am
going to give my boyfriend the box of camera stuff to give to you I think this is an easier
solution than mailing it I heu are out of the country helping out with the oil spill When you are
back at your earliest convenience please callemail to coordinate a time to exchange the camera

I hope this works ok for you since you guys live pretse to each other I will give him the camera
this sat July 3rd

email
EX 6

call number

I am heading back to Canada to get better and be with my family for July but I will be back again in
August Have a great summer and Ill talk to you when I get back Thank you for all your help and I
hope everything in Florida is going well

EX 6

Turn down time into playtime with Messenger games Play Novy



Cicely MuldoonlPORENPS To Tim Ragen tragen@ David Weiman

0613012010 0459 PM agresources@erolscom Kevin Lunny
kevin

cc David Press eve press npsgov en

BeckerlPOREJNPS@ NPS Sarah Allen
SarahA9fen@npsgov

bcc George Turn bullOAKLANDINPS Maureen
PesterlWASC NPS@NPS Alma RippsWASCl1NPS@NPS
John ADellOssolPOREINPS Gordon WhitePOREINPS
Ann NelsonlPUREJNPS Brannon

KetchamlPOREJNPS@NPS Natalie GateslPORE1NPS
Subject requested information

Dave Corey Kevin and Tim

We have pulled together the requested images and are putting them in the mail first thing tomorrow to
each of you The images provided on the DVD include the following

May 8 2007 603 total images All images from one 90 with subsite 0713 in the foreground
March 14 2008 1440 total images All images from both 1611M OB and UEF Images were retrieved
from the OB NEW on March 14 2008 and the HMWM reset The images for the OB 69MM on this day
are therefore divided into two separate folders
March 23 2008 1440 total images All images from both OB and UEF

The 2007 ON was not installed until May so there are no images from April 26 or April 29 2007

In response to other follow up questions from Dave and Corey

December 10 2008 survey
The volunteer who took the pictures referred to on this data sheet is out of town until July 20 We will
pursue getting copies of the images requested after she returns Stay tuned on this one

June 3 2009 survey
We have looked to see if there are any ether datasheets from June 3 2009 Aft of the datasheets have
been provided Because there was only one disturbance recorded that day as indicated by the count
datasheets we would not expect there to be more than one disturbance datasheet

March 23 images
The photos on Sunday March 23 2008 referenced in the briefing statement were taken from what have
been referred to as ORRM 2 MM 2 faces north towards subsite UEF with Schooner Bay in the
background The boat is visible in the upper right corner of the photos we sent you between 5 23 PM and
529 PM traveling from Home Bay to Schooner Bay These are the photos that were sent to Corey and
Tim on June 9 and to Kevin on June 16 2010 This was presumed to be a DBCC boat because of the
extensive boat use in the Estero by DBCC the rarity of other motor boats in the Estero the time of year
during the kayak closure although I understand this is occasionally violated and the difficulty of seeing
a kayak with such limited freeboard from such a great distance

Harbor seal volunteers

The number of harbor seal volunteers is reported in our recent annual reports For 2009 2008 and 2007
there were 49 38 and 36 volunteers respectively Please note that our 2009 annual monitoring report was
finalized and posted to the website last week Website
http sciencenaturenpsgovimunitssfanvitalsignspinnipedsHaFborSealscfm

Drakes Estero placement to the best of our knowledge
May 5 2007 to June 19 2007 One ISfacing the OB seal haul out site TheRwas placed to
the southeast of subsite OB All 2007 photos appear to be taken from this angle



March 6 2008 to June 19 2008 Two One facing CIB haul out site along the lateral
channel One 01 facing UEF haul out site with part of Schooner Bay in the background
April 17 2009 to August 4 2009 One faces G haul out site along the lateral channel
Feb 12 2010 to fate May One facing UEF haul out site with part of Schooner Bay in the
background Exact end date is unknown and may extend into early June

To our knowledge no IMOM are or were positioned to photograph on shore QB07C operations The
were focused on the 078 and UEF seal haul out subsites

Wildlife UMM parkwide
At present there are two wildlife l in use by a USGS scientist and one INEM in use for the
snowy plover monitoring program None of these capture Drakes Estero

May 1 2009 Briefing Statement Since this briefing statement has now become the subject of a FOIA
request from the Point Reyes Light the FOIA process will explore what records exist

Cicely

Cicely t4 tado n Superintend4nt
PC1H1 ff REYES NATIONAL SE HIi5RE

r

1 Bear Vatlay Road
Point Reyes tafian CA 949
pItww 415 51111

s

cifynwldoarpsgov

CMInjtIntftt t4ywissjoo isLomifijneatF



Dave Press To Cicely MuldoonOAKLANDIMPS Natalie GatesPORENPS Brannon

05292010 1111 EDT
KetchamPORENPS

Subject Fw Drakes Estero Seal protection Areas

FYI here is the April email thread with Kevin regarding changes to the harbor seal protection areas

Dave

David Press

Ecologist f Data Manager
San Francisco Area Network

Inventory and Monitoring Program
415331 0168

4153315530 FAX
Forwarded by lave PressGOGANPS on 051292010 0809 AM

4
Kevin Lunny To DavePress@npsgov
kevin@drakesbayoyst cc SarahAllen@npsgov JohnADeliQssn@npsgov
ercom NatalieGates@npsgov DavidGraber@npsgov

04022010 1230 PM GeorgeTurnbull@npsgov Cassidy Teufel

MST cteufeI@coastalcagov
Subject RE Drakes Estero Seal Protection Areas

Dave

Thank you for the reply I was hoping to work with a NPS GIS person but we
will hire a private GIS consultant to help us with this We are planning to
do some survey work next week Perhaps the same people can help us with
this work

I certainly understand that you would not want to make any changes at this
point I was really making the point that we still need to have access past
these areas I know that the CCC created them knowing that we would still
operate around them there may be no adjustment required at all I agree

that we should get all of the information together first and then take a
look

I will contact you when we have the GIS work completed

Thank you

Kevin

original Message
From Dave Press @npsgov mailto Dave Press@npsgov
Sent Friday April 02 2010 11 26 AM
To Kevin Lunny
Cc Sarah Allen@npsgov JohnADellosso@npsgov NatalieGates@nps gov
DavidGraber@npsgov GeorgeTurnbull@npsgov
Subject Re Drakes Estero Seal Protection Areas

Hi Kevin

Thanks for your inquiry Neither Sarah nor I are able to assist you with
any changes to the harbor seal protection areas Any amendments will have
to be discussed with the California Coastal Commission and NPS
representatives out of the regional office Any changes prior to the final
report from the Marine Mammal Commission would of course be premature



As for GIS assistance I do think it is important for you to have the most
accurate information possible I am not comfortable providing this support
However I can consult with the regional office to see what help we can
provide and when

Lastly I strongly encourage you to seek professional assistance from a GIS
consultant on these matters I recognize that the boundaries that you need
to be aware of while in the field are not easy to recognize I think your
best option is to use GPS units with all relevant data layers loaded in so
that your staff can literally see on the screen where they are in relation
to your lease boundary harbor seal protection zones etc A GIS consultant
can help you set something like this up and we would be able to assist
with providing some of the data layers

Best regards Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
415331 0158

415 331 5530 FAX

I Kevin Lunny I
kevin@drakesbayop

I I ystercom
I I I
I 04012410 0801 I

I MST I
f

I
I

To SarahAllen@npsgov DavePress@npsgov

cc

I Subject Drakes Estero Seal Protection Areas
I

a

Good morning Sarah and Dave

I think we have figured out how to get the prohibited areas to show up on
our GPS screens As we discussed this would offer another level of
security the boat operators would know if theyre getting close to a
protected area I have attached a map showing the two prohibited areas
In that map I have given each angle point a number Would you please
provide us with the coordinates for each of these points We dont have

the capability of determining the coordinates



I have a couple of questions observations

1 Line 23 should be placed sothat the channel is outside the
protection area so that oyster boats may use the channel

2 Line 5910 should be placed so that the channel is outside the
protection area so that oyster boats may use the channel

3 Line 1314 should be directly on top of the southernmost aquaculture
lease line

4 Move point 4 north east towards point 5 enough so that the channel
from Bull Point to the main channel can be used by oyster boats

Is this something you could help us with

Thank you

Kevin

attachment 20100401 Prohibited Area Coordinate Requestpdf deleted by
Dave PressGOGANPS



Gary Fellers To Cicely MuldoonCicelyMu1doon@npsgov
garyfellers@usgsgov

06128J2010 0159 PM
bcc

Subject Wildlife training

Cicely You might be interested in the following from the local chapter of
the Wildlife Society it shows that wildlife cameras are an important
wildlife research and management tool Note that folks are paying about
500 each to attend

Gary

Original Message
From Cynthia Perrine
To twswsmembers@yahoogroupscom
Sent Monday June 21 2010 221 PM
Subject TWSWSMembersJ Remote Cameras Workshop July 2225 at Chimineas
Ranch Registration Open and Certification Workshop 808 in Sacramento

Introduction to Remote Camera Techniques in Wildlife Studies July 22 25
2010

Remote cameras are an increasingly important tool in wildlife research and
management They have proven useful for studying phenomena that are costly
or difficult to observe using traditional methods and have the benefit of
being less invasive less labor intensive and providing permanent
documentation of photocaptured animals This workshop will examine the use
of motion sensitive passive infraredtriggered active and video cameras
in the field and look at the benefits as well as some of the problems
associated with them The goal of this workshop is to provide a
comprehensive introduction to camera trapping equipment and methodology so
that participants acquire the basic knowledge to plan outfit and implement
their own surveys

The workshop is intended for biologists who have never previously worked
with remote cameras and wha are likely to use them for their work or
research Each participant will have handson experience setting up andor
monitoring a passive active and video station Maximum registration 20
A waiting list will be maintained

Instructors

Craig Fiehler Resource Assessment Program California Department of Fish
and Game

Eveline Larrucea Independent Consulting Biologist and University of Nevada
Reno

John Perrine Assistant Professor Biological Sciences Department Cal Poly
State University
Jerry Roe Wildlife Biologist and Principal Nomad Ecological consulting

Schedule Start at 500 pm on Thursday July 22 conclude by 300 pm on
Sunday July 25th

Location Chimineas Ranch eastern SLO County maps provided upon
registration

Catered Meals Lodging are INCLUDED in the registration fee Limited
indoor sleeping space twin beds in shared rooms will be assigned upon



request to participants as available There is ample lawn space for
camping it is quiet and secluded on the ranch ono generators or noisy
neighbors and indoor bathroom facilities are available for all We serve
healthy locallyraised meals at our workshops please list dietary
restrictions during registration and well accommodate special needs within
reason

PreRegister Use the secure online form at joomlawildlifeorgWestern
Instructions for check payments are provided on the registration link
Registration cost includes three nights lodging camping nine meals
refreshments coffee tea extensive training materials and hands on
experience with modern equipment
Registration payable by check or credit cardreceived or postmarked
Prior to on 70810 OnAfter 70910

Member TWS Western Section
495

IkonMember

535

Student New Professional maximum 2 registrants
275

Must show proof of current registration at an
graduation within 6 months of workshop date

535

565
at this level

295

accredited university or

CoordinatorContact Please direct questions to Rhys Evans
sirsnave @verizon net

Cynthia Perrine
Program Director
Western Section of The wildlife Society
http joomlawildl feorgwestern
http wwwfacebookcomtwswestern



David M Wefman To Muldoon Cicely CicefyMuldoonc@npsgov
agresaurces7aercalscom

cc Lunny Kevin kevin rz drakesbayoystercomtunny
061262010 1121 AM Nancy nancy@adrakesbayoystercom Ragen Tim

bcc
tragen rnmcgov Cichantek Melissa

Subject Flt Our Call

Hrsfory This message has been forwarded

Cicely

Your statement is net an accurate description of our conversation

lave w

From Cicely Muldoon@npsgov mailtoCicefyMuldoon@npsgov
Sent Friday dune 25 2010 551 PM
To David M Weirnan

Cc bunny Kevin Lunny Nancy Cichantek Melissa Tim Ragen
Subject Re Our Calf

Dave a correctioni told you that my understanding was that a camera went up in May 07 not that it lost pourer in
May 07 Be back in touch next week

Cicely

Sent from my Blackberry Wireless Handheld
Cicely Muldoon
Deputy Regional Director
Pacific West Region
Office 5108171327

Cell 5105410195

From David M Weiman agresources@erolscom
Sent 06252010 0608 PM AST

To Cicely Muldoon
Cc Luny Kevin kevin@drakesbayoystercom Lunny Nancy Nancy@drakesbayoystercom Cichantek

Melissa tnelissacichantek
Subject Our Call

Cicely

Thank you for the call last evening and please know that I appreciate your willingness to
review some of these challenging issues



From our conversation here are some of the pending matters to be addressed

You indicated that the 07 photographic data and other requested information will be
available next week You asked and I confirmed that a written request had already
been submitted for specific 07 data When we discussed the 07 data you also said
that the camera lost power some time in May of that year so there may be a data gap
sometime that month I shared that information with Kevin and Nancy last evening
shortly after we spoke

On a related matter one that we did not specifically address the May 1 2009 NPS
Briefing Paper claimed that an oyster boat was seen in the Estero on Sunday March
23 2008 from the NPS photographic data Dr Goodman requested that data and NPS
provided it However Dr Goodman informed us that upon review there were no boats
in the photo data provided We are uncertain as to what that means Was the correct

photographic data provided for review or is the NPS Briefing Paper incorrect Jr is
there an another explanation We request that this matter be clarified

From our exchange of emails earlier this week you asked can you be more specific
about your last question related to any other cameras for any other purposes are you

interested in terrestrial wildlife in and around the Estero as well also when you refer

to prior how far back are you interested in prior to Kevins operation in the Estero
Thank you for seeking clarification of this matter Kevin and Nancy Lunny began
operation of DBOC in 2005 At some point NPS began a program that involved placing
remote cameras in the Estero With respect to 2005 and since our questions are as
follows

When did NPS install cameras in Drakes Estero
k How many cameras were installed or were the same cameras moved

around
If more than two where were they placed we acknowledge that you have

provided placement information on two cameras already
Are or were cameras positioned which captured or photographed the

onshore DBOC operation
k How many cameras are there at Drakes Estero and how many cameras are

there throughout the Park

After reviewing the photographic data and related information we expect to have
additional questions and will submit them at that time

Thank you

dave w

David M Weiman



Agricultural Resources
635 Maryland Ave NE
Washington D C 20002
202 5465115
202 5464472 fax
agrespurcesgerolscom



Cicely Muldoon1 To David M Weiman agresources@erolscom
061252010 0350 PM cc tunny Kevin kevin drakesbayoystercorn Lunny

Nancy Enancy@drakesbayoystercomCichantek
Melissa rnelissacichantek Tirn Ragen

bcc Dave Press DavePressen Becker

BenBecker@anpsgov George TurnbullOAKLANDNPS
Subject Re Our Call

Dave a correctioni told you that my understanding was that a camera went up in May 07 not that it lost power in
May 07 Be back in touch next week

Cicely

Sent from my BlackBerry Wireless Handheld
Cicely Muldoon
Deputy Regional Director
Pacific West Region
Office 5108171327

Cell 5105410195

From David Ill Weirnan agresources cr erolscom
Sent 062512010 0608 PM AST

To Cicely Muldoon
Cc tunny Kevin kevin@drakesbayoystercomtunny Nancy nancy@drakesbayoystercom Cichantek

Melissa melissacichantek@gmailcom
Subject Our Call

Cicely

Thank you for the call last evening and please know that I appreciate your willingness to
review some of these challenging issues

From our conversation here are some of the pending matters to be addressed

You indicated that the 07 photographic data and other requested information will be
available next week You asked and I confirmed that a written request had already
been submitted for specific 07 data When we discussed the 07 data you also said
that the camera lost power some time in May of that year so there may be a data gap
sometime that month I shared that information with Kevin and Nancy last evening
shortly after we spoke

On a related matter one that we did not specifically address the May 1 2009 NPS
Briefing Paper claimed that an oyster boat was seen in the Estero on Sunday March
23 2008 from the NPS photographic data Dr Goodman requested that data and NPS
provided it However Dr Goodman informed us that upon review there were no boats



in the photo data provided We are Uncertain as to what that means W2S the correct
photographic data provided for review or is the NPS Briefing Paper incorrect Or is
there an another explanation We request that this matter be clarified

From Our exchange of emails earlier this week you asked can you be more specific
about your last question related to any other cameras for any other purposes are you

interested in terrestrial wildlife In and around the Estero as well also when you refer
to prior how far back are you interested in prior to Kevins operation in the Estero
Thank you for seeking clarification of this matter Kevin and Nancy Lunny began
operation of D60C in 2005 At some point NPS began a program that involved placing
remote cameras in the Estero With respect to 2005 and since our questions are as
follows

VVhen did NPS install cameras in Drakes Estero

How many cameras were installed or were the same cameras moved
around

If more than two where were they placed we acknowledge that you have
provided placement information on two cameras already

k

Are or were cameras positioned which captured or photographed the
onshore DBOC operation

k

How many cameras are there at Drakes Estero and how many cameras are
there throughout the Park

After reviewing the photographic data and related information we expect to have
additional questions and will submit thern at that time

Thank you

dave w

David M Weiman

Agricultural Resources
635 Maryland Ave ME
Mashington DC 20002
202 5465115
202 5464472 fax
agresources@erolscom



Cicely MuldoonPOREMPS To Dave PressDavePress@PpsgovBen Becker
BenBecker@npsgovSarah Allen0612512010 0343 PM
SarahAl1en@npsgovGeorge TurnbulJIOAKLANDINPS

cc Gordon White Gordon White@npsgov Johnip DellOssoJohnADel1Osso@npsgov
bec

Subject Fw Our Call

Incorrect characterizationtold 07 camera went up in may 07 not lost power

Sent from my BlackBerry Wireless Handheld
Cicely Muldoon
Deputy Regional Director
Pacific West Region
Office 5109171327

Cell 5105410195

From David M Weiman agresources@erolscom
Sent 061252010 0608 PM AST

To Cicely Mudoon
Cc tunny Kevin kevin@dTakesbayoystercomLunny Nancy Cicharitek

Melissa melissaxichantek@
Subject Our Call

Cicely

Thank you for the call last evening and please know that I appreciate your willingness to
review some of these challenging issues

From our conversation here are some of the pending matters to be addressed

You indicated that the 07 photographic data and other requested information will be
available next week You asked and I confirmed that a written request had already
been submitted for specific 07 data When we discussed the 07 data you also said
that the camera lost power some time in May of that year so there may be a data gap
sometime that month I shared that information with Kevin and Nancy last evening

shortly after we spoke

On a related matter one that we did not specifically address the May 1 2009 NPS
Briefing Paper claimed that an oyster boat was seen in the Estero on Sunday March
23 2008 from the NIPS photographic data Dr Goodman requested that data and NPS
provided it However Dr Goodman informed us that upon review there were no boats
in the photo data provided We are uncertain as to what that means Was the correct

photographic data provided for review or is the NPS Briefing Paper incorrect Or is
there an another explanation We request that this matter be clarified



From our exchange of emails earlier this week You asked can you be more specific
about your last question relater to any other camera s for any other purposes are you

interested in terrestrial wildlife in and around the Estero as well also when you refer
to prior hoer far back are you interested in prior to Kevinsoperation in the Estero
Thank you for seeking clarification of this matter Kevin and Nancy Lonny began
operation of DBOC in 2005 At some point NPS began a program that involved placing
remote cameras in the Estero With respect to 2005 and since our qUestions are as
follows

When did NPS install cameras in Drakes Estero

How many cameras were installed or were the same cameras moved
around

If more than two where were they placed we acknowledge that you have
provided placement information on two cameras already

Are or were cameras positioned which captured or photographed the
onshore DBOC operation

k

How many cameras are there at Drakes Estero and how many cameras are
there throughout the Park

After reviewing the photographic data and related information we expect to have
additional questions and will submit them at that time

Thank you

dave w

David M Weiman

Agricultural Resources
635 Maryland Ave N E
Washington DC 20002
202 5465115
202 5464472 fax
agesources@erolscom



Pete Budd

O823O1O13x0MDT

Thanks for the reply Dave

Peter

To Dave PS

Subject Re Information Request Cameras in parks for wildlife surveillanceF1

Peter Bodde Team Le2d
Inventory Monitoring Division UK8D
Nabonai Park Service

Natural Resources Program Center
1201 OakrdgeDr Suite 150
Fort Collins CO 88525

phone 9702253559
emaik peUyrbudde@npngov

Dave PressGOGANPS

DavePmasGOGANP8

06123201255 PM

Hi Peter

Reporting for the SFAN

To PeterBuddaFTCOLLINSNP8@NPS
uo

Subject Re Information Request Cameras in perko for wildlife

Point Reyes NaUonaSeashore
4 active cameras upko8at any one time over the last 2yeam

Pinnacles National Monument

3 active cameras up to 6 at any one time over the last 2 years

Golden Gate National Recreation Area

12 active cameras up to 16 at any one time over the last 2 years

Preaidioof San Francisco

no active cameras but upto7O cameras used for a wildlife study in2O0304

Muir Woods NM John Muir NHS Eugene ONeil NHS Fort Point NHS
no cameras

Let me know if you have any questions
Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
4153310188

4153315530 FAX



PeberBuddo

PmterBudde To gahorahengU@npmQovkhstonbeaupre@pagov
O6212O01112MDT raLbo govohnboetsnh@n gov

ennecoumn@npoyovxnnonocananan@ypegov
h @ b hi

k
@ @

dh

nn

Subject Information Request Cameras in parks for wddlife surveillance

Greetings

Bert Frost has asked fmr a summary of number of parks that may have deployed passive or infrared
cameras for wildlife surveillance f any of you are aware of these activities can you please send meolist
of parks and number nf cameras in each respective park

Thanks

Peter

Peter Budd Team Lead

inventory Monitoring Division K8D
National Park Service

Natural Resources Program Center
1201 DokddQeOr Suite 150
Fort Collins CO 80525

phone 8702253559
email pe0erbudUo@npsgov



4AA11111 Cicely Muldoon To Dave Press Dave Press@npsgovBen BeckerIMM
06232010 1211 EDT

Ketcham
Ann NelsonPOREINPS Brannon

Ketcham BrannonKetcharn@npsgov
ccIF Subject Fw info requested

Sent from my BlackBerry Wireless Handheld
Cicely Muldoon
Deputy Regional Director
Pacific West Region
Office 5108171327

Cell 5105410195

Original Message
From David M Weiman agresources@erolscom
Sent 06232010 1031 AM AST
To Cicely Muldoon
Subject RE info requested

Cicely

Thank you for your reply and the additional information

We did not know a camera was installed at the Estero in 2007

We ask the following

1 Please provide all photographic records for the April 26 20
Disturbance Report Include all of the photographic records beginning at
least one hour prior to and after the observation time 345 to 500 pm
By our rough calculations that should be approximately 200 timestamped
photographic files based on our understanding of the camera and how it was
operated by NPS

2 Please provide all photographic records for the April 29 2007
Survey and Disturbance Report The Survey Record indicates that the
observers were present from 930 am until 400 PM Include all of the

photographic records one hour prior to and after the observation time By
our rough calculations that should be approxomately 500 timestamped
photographic files based on our understanding of the camera and how it was
operated by NPS

3 Please do the same for the May 8 2007 Survey and Disturbance
Report

Given the circumstances I would further request that these records be made
available immediately today if possible

Dave Press following the June 7 MMC meeting demonstrated that the
information is readily available We would urge that it be placed on a disk
and made available as quickly as possible



Lastly please send a copy of the disk to me Kevin and Nancy Lunny Dr
Corey Goodman and the MKC

Thank you for your cooperation

Dave W

Criginal Message
From CicelyMuldoon@npsgov mailtoCicelyMuldoon@npsgov
Sent Tuesday June 22 2010 4 39 PM
To David M Weiman

Cc Kevin sunny Tim Ragen
Subject RE info requested

Dave this is my understanding of the timeline for the harbor seal
monitoring cameras at Drakes Estero

2007 one camera

2008 two cameras

2009 one camera

2010 one camera I believe this camera was non operational as of early
June the grad student who was using this camera injured her knee and
hasnt been able to monitor the camera for the last few weeks

the map already sent represents the camera angles and approximate Vocations

can you be more specific about your last question related to any ether
cameras for any other purposes are you interested in terrestrial wildlife
in and around the Estero as well also when you refer to prior how far
back are you interested in prior to Kevins operation in the Estero

Cicely

Embedded image moved to file pic00893gif

David M Weiman

agresources @erol
sccm

06212010 1240
PM

Cicely Muldoon@npsgov

To

cc

Cicely

RE info requested
Subj ect

Thank you for responding to my email In the future any inquires will be
coordinated with your office as requested If my inquiry caused confusion



my apologies

Immediately after the meeting the Lunnys and I speculated that there were
likely more cameras Hence the inquiry This was prior to our learning of
the second camera from the Citizens interview with Dave Graber

To further clarify and to make certain we fully understand the situation is
it correct to say there are only two cameras those identified on the map
you provided Kevin and Nancy And there were only two cameras

Or today or prior are or were there any other cameras

And today or prior were there any other cameras at any time and for any
other purpose

We just want to make certain that the situation is accurately understood

Thank you

Dave W

original Message
From CicelyMuldoon@npsgov mailto
Sent Monday June 21 2010 1210 PM
To agreso
Cc Ben Becker@npsgov Sarah DavePress@npsgov
Subject info requested

Hi David a request would you please add me to any email that you send
out to Point Reyes staff requesting information It will be more efficient
and keep everyone in the loop if communications are coordinated through my
office We talked about this at the MMC meeting but possible you werent
part of that conversation Thanks for your help with this

To follow up an your point of clarification question there is one remote

camera at present focussed on the Estero the UEF site I believe The grad
student who is using the camera on a project through SF State injured her
knee so we are uncertain if it is functioning at present I sent Kevin a

map on 614 regarding the approximate location and field of view of the
remote cameras that have been used for the CAB and EUF sites over the past
couple of years I assume he shared this with you

Cicely

Embedded image moved to file picO5538gif



Cicely MuldoonPOREINPS To tragen@mmcgov
06232010 0926 AM cc

bcc George TurnbullOAKLANDINPS dave press Ben
BeckerPORENPS@NPS Brannon
KetchamPCRENPS@NPS

Subject Fw info requested

Tim I am holding off per your note of yesterday on responding to Corey and Dave in anticipation of your
calls to each party as you requested I am pursuing how we might post all of the photographs on a public
website to make them ail available to anyone who would like to see them These individual requests are
taking a great deal of staff time and Id be happy to make these photographs available to anyone
interested if we can work out the IT issues Look forward to talking to you

Cicely

I BearVaiky Road
Point keye Sta kion CA94956
phone 4154645101

Forwarded by Cicely MuldoonPORENPSon 062312010 0920 AM
David M Weiman

agresourcesgerolscom To Muldoon Cicely Cicely MuIdoon@npsgov
06232010 0731 AM cc

Subject RE info requested

Cicely

Thank you for your reply and the additional information

We did not know a camera was MINESMI at the Estero in 2007

We ask the following

Please provide all photographic records for the April 26 2007
Disturbance Report Include all of the photographic records beginning at
least one hour prior to and after the observation time 345 to 500 pm
By our rough calculations that should be approximately 200 timestamped
photographic files based on our understanding of the camera and HIM it was
operated by NPS

2 Please provide all photographic records for the April 29 2007
Survey and Disturbance Report The Survey Record indicates that the
observers were present from 930 am until 400 PM Include all of the

photographic records one hour prior to and after the observation time By
our rough calculations that should be approximately 500 timestamped
photographic Liles based on our understanding of the camera and IM it was



operated by NPS

3 Please do the same for the May 8 2007 Survey and Disturbance
Report

Given the circumstances I would further request that these records be made
available innediately today if possible

Dave Press following the June 7 MMC meeting demonstrated that the
information is readily available we would urge that it be placed on a disk
and made available as quickly as possible

Lastly please send a copy of the disk to me Kevin and Nancy Lunny Dr
Corey Goodman and the MMC

Thank you for your cooperation

Dave W

Original Message
From CicelyMuldoon@npsgovmailtoCicely
Sent Tuesday June 22 2010 439 PM
To David M Weiman

Cc Kevin Lunny Tim Ragen
Subject RE info requested

Dave this is my understanding of the timeline for the harbor seal
monitoring cameras at MWASM Estero

2007 one camera

14008 RU cameras
2009 IM camera
2010 IM camera I 131 0 this camera was HN operational as of early
June the grad student who was using this camera injured 90 knee and
hasnt been able to monitor the camera for UM last few weeks

the map already sent represents the camera angles M approximate locations

can you he more specific about your last question related to any other
cameras for OR other purposes are you interested in terrestrial wildlife
in and around the Estero as well also when you refer to prior how far

back are you interested in prior to Kevins operation in the Estero

Cicely

Embedded image moved to file pic0O893gif

David M Weiman

agresources@erol
scom

06212010 1240
PM

CicelyMuldoon@npsqov
To

Cc

RE info requested
Subj ect



monitoring cameras at Drakes Estero

2007 one camera

2008 two cameras

2009 one camera

2010 one camera I believe this camera was non operational as of early
June the grad student who was using this camera injured her knee and
hasnt been able to monitor the camera for the last Lew weeks

the map already sent represents the camera angles and approximate locations

can you be more specific about your last question related to any other
cameras for any other purposes are you interested in terrestrial wildlife
in and around the Estero as well also when you refer to prior how far
back are you interested in prior to Kevins operation in the Estero

Cicely

Embedded image moved to file picOO893qif

David M Weiman

agresources@erol
scom

D6212010 1240
PM

Cicely

CcelyMuldoon@npsgov

RE info requested

To

cc

Subject

Thank you for responding to my email In the future any inquires will be
coordinated with your office as requested If my inquiry caused confusion
my apologies

Immediately after the meeting the Lunnys and I speculated that there were
likely more cameras Hence the inquiry This was prior to our learning of
the second camera from the Citizens interview with Dave Graher

To further clarify and to make certain we fully understand the situation is
it correct to say there are only two cameras those identified on the map
you provided Kevin and Nancy And there were only two cameras

or today or prior are or were there any other cameras

And today or prior were there any other cameras at any time and for any
other purpose

We just want to make certain that the situation is accurately understood



Thank you

Dave W

original Message
From CicelyLmuldoon@npsgov mailto
Sent Monday June 21 2010 12 10 PM
To agresources@erolscom
Cc Sen Becker@npsgov Sarah Allen@npsgov DavePress @npsgov
Subject info requested

Hi David a request would you please add me to any email that you send
out to Paint Reyes staff requesting information It will be more efficient
and keep everyone in the loop if communications are coordinated through my
office We talked about this at the MMC meeting but possible you werent
part of that conversation Thanks for your help with this

To follow up on your point of clarification question there is one remote

camera at present focussed on the Estero the UEF site I believe The grad
student who is using the camera on a project through SF State injured her
knee so we are uncertain if it is functioning at present I sent Kevin a

map on 6114 regarding the approximate location and field of view of the
remote cameras that have been used for the dB and EUF sites over the past
couple of years I assume he shared this with you

Cicely

Embedded image moved to file pic05538gif



I

AWL Cicely MuldoonPOREMPS To George TumbullOAKLANDINPS Dave Press
MERM 062312010 0532 AM DaveBen Becker

sw BenBecker@npsgov

17
cc

bcc

Subject Fw Photos

Sent from my Blackl3erry Wireless Handheld
Cicely Muldoon
Deputy Regional Director
Pacific West Region
Office 5108171327

Cell 5105410195

Original Message
From Corey Goodman I
Sent 06232010 015 PM zlz

To Cicely Muldoon
Cc David Weiman agresources@erolscom
Tim Ragen tragen@mmcgov
Subject Photos

Cicely
In addition to March

of a camera in 2007

April 26 April 29
Thanks very much
Corey

Sent from any iPhone

Kevin Lunny kevin

23 2008 and in light of yesterdays announcement
please also send me the complete photos from

and May 8 2007

Corey Goodman



Corex Goodman To

cc

0612312010 0452 AM

bcc

Subject

History ER This message has been forwa

Cicely Muldoon cicelymuldoon@npsgov

David Weirnan a rFsources@ero1scom Kevin Lunny
Tim Ragen tragen@mmcgov

Photos

riled

Cicely
In addition to March 23 2008 and in light of yesterdays announcement
of a camera in 2007 please also send me the complete photos from
April 26 April 29 and May 8 2007
Thanks very much
Corey

Sent from my iPhone

Corey Goodman



Tim Ragen To Corey Goodman
tragen mmcgev cicaiymuldoon7anpsgov
0612212010 0341 PM cc David Weiman agresources@a erols corn Kevin Lunny

3

bcc

Subject RE the photos you sent
r

1 listory This message has been forwarded IL

Hi All

I am concerned that the exchanges weve had since our data meeting may be undermining much of
the progress I thought we had made in the past two meetings That being said 1 continue to believe
that there is a way forward I am wondering if we wouldntbenefit from a pause in this back and

forth while we consider the next step 1 had hoped that the data meeting would bring closure to many
of the remaining issues and that some of us could back away and let Cicely and Kevin develop their

working relationship That may have been naive on my part and now I am wondering if we might
need or benefit from a small meeting to tie up remaining details and complete this transition From

the MMC perspective a pause that allows everyone a chance to catch their breath would be a good
thing So I am asking everyone to step back and take a minute to let the waters calm a bit I will try to
call each of you separately in the next three days to talk about how to move forward

Thanks for considering my request hest Tim

From Corey Goodman mailto
Sent Tuesday dune 22 2010
To cicely
Cc David Weiman David Press Kevin Lunny Tim Ragen
Subject Re the photos you sent

Hi Cicely

I am puzzled by your June 21 reply concerning the digital photos

We have all committed to improving communications but I fear the past several
weeks foreshadow more of the same I fear I am still experiencing the same kinds
ofneedless and costly administrative roadblocks to access basic data suffered
under the previous administration at point Reyes

On Sunday June 6 I read the May 1 2009 NPS Briefing Statement for the first
time and discovered that NPS had installed a hidden camera now understood to
be multiple hidden cameras On Monday June 7 at the 11 MC meeting on
Disputed NPS Harbor Seal Data I asked for the photo series from two dates
March 14 2008 and March 23 2008 both with implications concerning DBCIC



oyster boats NPS Harbor Seal Data NPS observer integrity and the MlvtC
deliberations

About a halfhour after the meeting concluded while Kevin and I were standing in
the parking tot after the meeting Dave Press came over banded us a BW print
from one of the photos March 14 2008 and acknowledged that they were easy to
find since they are date and time stamped Further he indicated that there were
about 10 photos one per minute Dave said hed send the photos later that day
He didnt Two days later on June 9 1 requested these photos from him and you
Can Friday June 11 the correct photos from March 14 arrived and I was also sent
some photos from March 23

The March 23 2008 photos were puzzling They contained no boat and they were
from camera 2 and not camera 41 I wrote back to Dave and you on June 15
asking for the correct photos from March 23 ie the ones allegedly containing the
DBOC boat and I got no reply Then I wrote again one weep later You replied
yesterday that your focus now is on a FQIA request and because of it you cannot
reply at this time

The history in this matter is well documented FDIC requests to PRNS and the
Western Regional Office have not been answered in a timely basis and more often
than not been used to withhold and delay information not make it available In
2007 I was denied the requested and already public harbor seal data Senator
Feinstein intervened NPS tried to explain that it might be expensive and after the
Senator directed that the bill be sent to her the harbor seal data was finally
released As you heard at the MMC meeting NPS refused to answer the simplest
question about the NPS claim made in 2007 at a Board of Supervisorsmeeting
that harbor seals had declined 80 I asked at which site That question took
two years to get an answer to and the answer given to the NAS panel was quite
different from the answer given to the 1VIN4C panel By the way I was ultimately
told lack in Summer 2007 after several months and rounds of appeal that if I
wanted the data I would have to sue the federal government

In 2008 I asked Ben Becker David Press and Sarah Allen to provide me copies of
documents submitted to the NAS Your staff stated to the MMC that the May 1
Briefing Paper was submitted to the National Academy of Sciences That is not
correct

David Press demonstrated that these photos are readily accessible and available I



request that NPS honor the commitment to provide this data so that it can be
reviewed and analyzed We are under severe time constraints because of MMC
They want to complete their report and have told us that we must submit our
analysis promptly
President Obama made transparency a cornerstone of his presidency The
President issued directives to improve transparency on his very first day in office
F01A should not impede access to information

Please help us meet our commitments to the NWC and arrange to have this data
made available immediately

By the way I aim also still waiting to hear from you concerning the questions you
promised to answer concerning the May 1 2009 Briefing Statement No one
from the scientists to Dave Graber to you have yet answered three simple
questions concerning this 33 page document

Who requested it
Who wrote it

Who received it

Thanks very much

Corey

On Jim 21 2010 at 1042 AM Cicely muldoon@npsgoywrote

Hi Gorey

My responsibility on the response time had intended to send you one more
comprehensive response last week to a series of questions you have sent to
a variety of NPS staff so that the lines of communications could be a
little less cluttered Regrettably my intentions exceed the time Ive had
available and as I presuune you are aware we received a FOLA request last
week on this same subject from the Point Reyes Light for which we are in
the process of assembling a much more comprehensive response Im sure you
will understand that our priority has to be the F01A response but I do
hope to get you a clarification as you request on the photos already sent



Im out of the office today but will be in contact with Dave and hope to
get back to you as soon as I can

Thanks

Cicely

Embedded image moved to tile pic07267gif

Corey Goodman

To

Cicely Muldoon
0612112010 0940 Cicely Muldoonlrz gov David

AM Press daveiress@nnsgov
cc

David Weinman

ag esoarces@erolscom Kevin

Lunny kevin 0 Tim

Ragen tragen mmcgovv

Subject
Re the photos you sent

David and Cicely
Nearly a week ago I wrote and asked for further photographs or
further clarification ofphotos from Sunday March 23 1 never heard
back from either of you Would you please send me all of the photos
from that clay from both cameras or at the very least the photos and
30 minutes to either side of the DBOC boat on the estero This is a
time sensitive request
Could you please confr n how you plan to respond
Thanks very much
Best wishes

Corey



On Jun 15 2010 at 521 AM Corey Goodman wrote

David and Cicely

Thanks very much for sending the CD with the photos However it is
passible that may not have sent the right photos please correct me
if am mistaken

When I made my request for photos last week I was only aware of one
camera pointing at Drakes Estero you had not told us at the meeting
on Monday June 7 that there was a second camera I asked for
photos from two days March 14 2008 the date of a disturbance
event and March 23 2008 a Sunday cited in the May 1 2009
Briefing Statement for which PS has time stamped images ofa
DBOC boat present on Drakes Estero

Since my request you have identified that you have two cameras on
Drakes Estero one 41 further south pointing west at the lateral
channel and oyster bags on1TEN and CB and the other 2 further
north and pointing northwest at UEF and the mouth of Schooner Bay

For March 14 2008 who correctly sent me photos of the lateral
channel from camera 41 showing the image of a boat

For March 23 2008 who sent me a small number ofphotos pointing
northwest from camera 2 These photos do not show a boat Do you
have other photos showing the DBQC boat

In the Briefing Statement were you citing a DBOC beat in camera
1 or 2

Ifyou were citing camera 1 please send me those photos Ifyou
were citing camera 2 please explain

I presume it is simply a matter of sending me the correct photos
from the appropriate camera

Thanks for taking care of this

Best wishes



Corey

Corey S Goodman PhD
M

PicO7267gif



Cicely

Thank you for responding to my email In the future any inquires will be
coordinated with your office as requested If my inquiry caused confusion
my apologies

Immediately after the meeting the Lunnys and I speculated that there were
likely more cameras MMO the inquiry This was prior to our learning of
the second camera from ON Citizens interview with lave Graber

To further clarify and to make certain we fully understand the situation is
it correct to say there are only two cameras those OBSUFAAM on the map
you prodded Kevin and Nancy And there were only two cameras

today or prior are or were there any other cameras

MO today or prior were there any ether cameras at MR time and for any
other purpose

We just want to make certain that the situation is accurately understood

Thank you

Dave W

TQriginal Message
From CicelyMuldoon@npsgov mailtol
Sent Monday June 21 2010 12 10 PM
To agrescurces @erolscom
Cc Ben Recker@npsgov Sarah Allen@npsgov DavePress@npsgov
Subject info requested

F

Hi David a request would you please add me to any email that you send
out to Point Reyes staff requesting information It will be more efficient
and keep everyone in the loop if communications are coordinated through my
office We talked about this at the MMC meeting but possible you werent
part of that conversation Thanks for your help with this

To fallow up on your point of clarification ques7ion there is one remote

camera at focussed on the Estero the UEF site I believe The grad
student who is using the camera on 11 project through SF State injured her
knee sc we are uncertain if it is functioning at present I sent Kevin a

map on 614 regarding the approximate location and field of view of the
remote cameras that 2 been used for the DP and EUF sites over the past
couple of years I assume he shared this with you

Cicely
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0m Cicely MuldoonPORENPS To George TumbullOAKLANDINIPS Alma Ripps
0612312010 0911 AM A1maRipps@npsgov

ccIR bcc

Subject Fw info requested

Sent from any BlarkBerry Wireless Handheld
Cicely Muldoon
Deputy Regional Director
Pacific West Region
Office 510817

Cell 5105410195

Original Message
From David M Weiman agresources@erolscoml
Sent 06232010 1031 AM AST
To Cicely Muldoon
Subject RE info requested

Cicely

Thank you for your reply and the additional information

We did not know a camera was installed at the Estero in 2007

We ask the following

1 Please provide all photographic records for the April 26 2007
Disturbance Report Include all of the photographic records beginning at
least one hour prior to and after the observation time 345 to SDO pm
By our rough calculations that should be approximately 200 timestamped
photographic files based on our understanding of the camera and how it was
operated by NPS

2 Please provide all photographic records for the April 29 2007
Survey and Disturbance Report The Survey Record indicates that the
observers were present from 930 am until 400 PM Include all of the

photographic records one hour prior to and after the observation time By

our rough calculations that should be approxomately 500 timestamped
photographic files based on our understanding of the camera and how it was
operated by NPS

3 Please do the same for the May 8 2007 Survey and Disturbance

Report

Given the circumstances I would further request that these records be made
available immediately today if possible

Dave Press following the June 7 MMC meeting demonstrated that the
information is readily available We would urge that it be placed on a disk



and made available as quickly as possible

Lastly please send a copy of the disk to me Kevin and Nancy Lunny Dr
Corey Goodman and the MMC

Thank you for your cooperation

Dave W

Original Message

From CicelyMuldoon@npsgovmailtoCicelyMuldocn@npsgov
Sent Tuesday June 22 2010 439 PM
To David M Weiman

Cc Kevin Lunny Tim Ragen
Subject RE info requested

Dave this is my understanding of the timeline for the harbor seal
monitoring cameras at Drakes Estero

2007 one camera

2008 two cameras

2009 one camera

2010 one camera I believe this camera was non operational as of early
June the grad student who was using this camera injured her knee and
hasnt been able to monitor the camera for the last few weeks

the map already sent represents the camera angles and approximate locations

can you be more specific about your last question related to any other
cameras for any other purposes are you interested in terrestrial wildlife
in and around the Estero as well also when you refer to prior how far
back are you interested in prior to Kevins operation in the Estero

Cicely
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David M Weiman

agrescurces@erol
s r om

06212010 1240
PM

Cicely

RE info requested

To

1000

Suhj ect

Cicely



Thank you for responding try my email In the future any inquires will be
coordinated with your office as requested if trey inquiry caused confusion
my apologies

Immediately after the meeting the Lunnys and I peculated that there were
likely more cameras Hence the inquiry This was prior to our learning of
the second camera from the Citizens interview with Dave Graber

To further clarify and to make certain we fully understand the situation is
it correct to say there are only two cameras those identified on the map
you provided Kevin and Nancy And there were only two cameras

r today or prior are or were there any other cameras

And today or prior were there any other cameras at any time and for any
other purpose

We just want to make certain that the situation is accurately understood

Thank you

Dave W

Original Message
From Cicely Muldoon@nps gov mailto
Sent Monday June 21 2010 1210 PM
To agresources @erols com
Cc Ben Becker@npsgov SarahAllen@npsgov DavePress@npsgov
Subject info requested

Hi David a request would you please add me to any email that you send
out to Point Reyes staff requesting information It will be more efficient
and keep everyone in the loop if communications are coordinated through my
office We talked about this at the MMC meeting but possible you werent
part of that conversation Thanks for your help with this

To follow up on your point of clarification question there is one remote

camera at present focussed on the Estero the UEF site I believe The grad
student who is using the camera on a project through SF State injured her
knee so we are uncertain if it is functioning at present I sent Kevin a

map on 614 regarding the approximate location and field of view of the
remote cameras that have been used for the OB and EUF sites over the past
couple of years I assume he shared this with you

Cicely

Embedded image moved to file picO5538gif



David M Weirnan To Muldoon Cicely UcelyMuldoon@npsgov
agresources@ero1scorn

cc

062312010 0731 AM
bcc

Subject RE info requested

History This mossaqe has been replied toandfOrwarded

Cicely

Thank you for your reply and the additional information

We did not know a camera was installed at the Estero in 2007

We ask the following

1 Please provide all photographic records for the April 26 2007
Disturbance Report Include all of the photographic records beginning at
least one hour prior to and after the observation time 345 to 500 pin
By our rough calculations that should be approximately 200 timestamped
photographic files based on our understanding of the camera and how it was
operated by NPS

2 Please provide all photographic records for the April 29 2007
Survey and Disturbance Report The Survey Record indicates that the
observers were present from 930 am until 400 PM Include all of the

photographic records one hour prior to and after the observation time By

our rough calculations that should be approximately 500 timestamped
photographic files based on our understanding of the camera and how it was
operated by NPS

3 Please do the same for the May 8 2007 Survey and Disturbance

Report

Given the circumstances I would further request that these records be made
available immediately today if possible

Dave Press following the June 7 MMC meeting demonstrated that the
information is readily available We would urge that it he placed on a disk
and made available as quickly as possible

Lastly please send a copy of the disk to me Kevin and Nancy Lunny Dr
Corey Goodman and the MMC

Thank you for your cooperation

Dave W

original Message
From CicelyMuldoon@nPsgovmailtoCicelyMuldcon@npsgov
Sent Tuesday June 22 2010 439 PM
To David M Weiman
Cc Kevin Lunny Tim Ragen
Subject RE into requested

Dave this is my understanding of the timeline for the harbor seal



Glare Gaadman To cicelymuldoon@npsgov

cc David Weiman agresources3aeroEscam David Press
061222010 0159 PM cdavepress rnpsgov Kevin Lunny

kevine@a irn Ragen ragen@mrncgov
bcc

Subject Re the photos you sent

History r This knessage has been forwarded

Hi Cicely

I am puzzled by your June 21 reply concerning the digital photos

We have all committed to improving communications but I fear the past several
weeks foreshadow more of the same I fear I am still experiencing the same kinds
of needless and costly administrative roadblocks to access basic data suffered
under the previous administration at Point Keyes

On Sunday June 6 1 read the May 1 2009 NPS Briefing Statement for the first
time and discovered that NPS had installed a hidden camera now understood to
be multiple hidden cameras On Monday June 7 at the MMC meeting on
Disputed NPS Harbor Seal Data I asked for the photo series from two dates
March 14 2008 and March 23 2008 bath with implications concerning DBOC
oyster boats NPS Harbor Seal Data NPS observer integrity and the MMC
deliberatio

About a halfhour after the meeting concluded while Kevin and I were standing in
the parking lot after the meeting Dave Press carne over handed us aBWprint
from one of the photos March 14 2008 and acknowledged that they were easy to
find since they are date and time stamped Further he indicated that there were
about 10 photos one per minute Dave said hed send the photos later that day
He didnt Two days later on June 9 I requested these photos from him and you
On Friday June 11 the correct photos from March 14 arrived and I was also sent
some photos from March 23

The March 23 2008 photos were puzzling They contained no boat and they were
from camera 2 and not camera 41 I wrote back to Dave and you on June 15
asking for the correct photos from March 23 ie the ones allegedly containing the
DBOC boat and I got no reply Then I wrote again one week later You replied
yesterday that your focus now is on a FOIA request and because of it you cannot



reply at this time

The history n this matter is well documented FOIA requests to PRNS and the
Western Regional Office have not been answered in a timely basis and more often
than not been used to withhold and delay information not make it available In
20071was denied the requested and already public harbor seal data Senator
Feinstein intervened NPS tried to explain that it might be expensive and after the
Senator directed that the bill be seat to her the harbor seal data was fur ally

released As you heard at the MMC meeting NPS refused to answer the simplest
question about the NPS claim made in 2007 at a Board of Supervisorsmeeting
that harbor seals had declined 80 I asked at which site That question took
two years to get an answer to and the answer given to the NAS panel was quite
different from the answer given to the Mlv1C panel By the way1was ultimately
told back in Summer 2007 after several months and rounds ofappeal that if
wanted the data I would have to sue the federal government

In 2005 I asked Ben Becker David Press and Sarah Allen to provide me copies of
documents submitted to the NAS Your staff stated to theNMC that the May 1

Briefing Paper was submitted to the National Academy of Sciences That is not
correct

David Press demonstrated that these photos are readily accessible and available I
request that NPS honor the commitment to provide this data so that it can be
reviewed and analyzed We are under severe time constraints because ofNIMC
They want to cornplete their report and have told us that we must submit our
analysis promptly

President Obama made transparency a cornerstone ofhis presidency The
President issued directives to improve transparency on his very first day in office
FOLA should not impede access to information

Please help us meet our commitments to the1vIrvIC and arrange to have this data
made available immediately

By the way I am also still waiting to hear from you concerning the questions you
promised to answer conceming the May 1 2009 Briefing Statement No one
from the scientists to Dave Graber to you have yet answered three simple
questions concerning this 33 page document

Who requested it



Who wrote it

Who received it

Thanks very much

Corey

On Thin 21 2010 at 1042 AM cicely muldoon@n sgov wrote

Hi Corey

My responsibility on the response time had intended to send you one more
comprehensive response last week to a series of questions you have sent to
a variety ofNPS staff so that the lines of communications could be a
little less cluttered Regrettably my intentions exceed the time Ive had
available and as I presume you are aware we received a F01A request last
week on this same subject from the Point Reyes Light for which we are in
the process of assembling a much more comprehensive response Im sure you
will understand that our priority has to be the FOIA response but I do
hope to get you a clanification as you request on the photos already sent
Im out ofThe office today but will be in contact with Dave and hope to
get to you as soon as I can

Thanks

Cicely

Embedded image moved to file pic07267git

Corey Goodman

To

Cicely Muldoon
062112010 0940 Cicely Muldoon@xxsgovDavid
AM PressdavePressi4nvsRov

cc

David Weiman

agesourceserolscomKevin
Lunny Tim



Ragen agendmmc ov
Subject

Re the photos you sent

David and Cicely
Nearly a week ago I gate and asked for further photographs or
further clarification of photos from Sunday March 23 I never heard
back from either of you Would you please send me all of the photos
from that day from both cameras or at the very least the photos and
30 minutes to either side of the DBOC boat on the estero This is a

time sensitive request
Could you please confirm how you plan to respond
Thanks very much
Best wishes

Corey

On fun 15 2010 at 521 AM Corey Goodman wrote

David and Cicely

Thanks very much for sending the CD with the photos However it is
possible that may not have sent the right photos Please correct me
if I am mistaken

When I made my request for photos last week I was only aware of one
camera pointing at Drakes Estero you had not told us at the meeting
on Monday tune 7 that there was a second camera I asked for
photos from two days March 14 2008 the date of a disturbance
event and March 23 2008 a Sunday cited in the May 1 2009
Briefing Statement for which NPS has time stamped images of a
DBOC boat present on Drakes Estero

Since my request you have identified that you have two cameras on
Drakes Estero one 91 further south pointing west at the lateral



channel and oyster bags on UEN and CAB and the other 2 further
north and pointing northwest at UEF and the mouth of Schooner Bay

For March 14 2008 who correctly sent me photos of the lateral
channel from camera 41 showing the image of a boat

For March 23 2009 who sent me a small number ofphotos pointing
northwest from camera 42 These photos do not show a boat Do you
have other photos showing the DBOC boat

In the Briefing Statement were you citing a DBOC boat in camera
9 1 or2

Ifyou were citing camera 1 please send me those photos Ifyou
were citing camera 92 please explain

I presume it is simply a matter of sending me the correct photos
from the appropriate camera

Thanks for taking care of this

Best wishes

Corey

Corey S Goodman PhD

pic07267gif



Cicely MuldoonPORENPS To David M Weirnan agresources@erolscom
062212010 01 PM cc Kevin Lunny kevin@drakesbayoys1ercornTim Ragen

tragen@mmcgov
bcc Alma RippsWASONPS@NPS Ben

BeckerPCREJNPS@NPS Ann NelsonPORENPS dave
press SarahAllenPORENPS@NPS Ann
NelsonPORFJNIPS

Subject RE info requestedn

Dave this is my understanding of the timeline for the harbor seal monitoring at Drakes Estero

2007 one2M
2008 two ENTOMa
2009 oneM
2010 one I believe this was non operational as of early June the grad student who was
using this injured her knee and hasnt been able to monitor the WM for the lastfew weeks

the map already sent represents the HMMM angles and approximate locations

can you be more specific about your last question related to any other for any other purposes
are you interested in terrestrial wildlife in and around the Estero as well also when you refer to prior how
far back are you interested in prior to Kevins operation in the Estero

Cicely

1Y MUldOOM S
POWr REYFS JATl9N xL 51CASHORE

I Bear Valley Road
Point Reyes Station CA 94956
phone 415 4645101

Commitment tu miWan 4 rommftmeftlg
David M Weiman agresources@erolsCom

David M Wellman

agresources@erolscom

06212010 1240 PM

Cicely

To CicelyMu1doon@npsgov
cc

Subject RE Info requested

Thank you for responding to my email In the future any inquires will be
coordinated with your office as requested if my inquiry caused confusion
my apologies

Immediately after the meeting the Lunnys and I speculated that there were
likely more cameras the inquiry This was prior to our learning of
the second camera from Egg Citizens interview with Dave Graber



To further clarify and to make certain we fully understand the situation is
it correct to say there are only two cameras those SHREMIM on the map
you provided Kevin and Nancy And there were only two cameras

today or prior are or were there any other cameras

today or prior were there any other cameras at 2110 time and for any
other purpose

We just want to make certain that the situation is accurately understood

Thank you

Dave W

Original Message
From CicelyMuldoon@npsgov mailto
Sent Monday June 21 2010 1210 PM
To agrescurces@erolscom

Cc Ben Sarah DavePress@npsgov
Subject info requested

Hi David a request would you please add me to any email that you send
out to Paint Reyes staff requesting information It will be more efficient
and keep everyone in the loop if communications are coordinated through my
office We talked about this at the MMC meeting but possible you werent
part of that conversation Thanks for your help with this

To follow up on your point of clarification question there is one remote

camera at jl focussed on the Estero the UEF site I believe The grad
student who is using the camera on 11 project through SF State injured her
knee so we are uncertain if it is functioning at present I sent Kevin a

map on 614 regarding the approximate location and field of view of the
remote cameras that been used for the CB and EUF sites over the past
couple of years I assume he shared this with you

Cicely

Embedded image moved to file pic05538gif



Amaneft Dave Press To Cicely MufdoonfPORENPS

06222010 1453 EDT cc Sarah AllenPORENPS@NPSetAhic Subject Re Fw Fw One more questions

The earlier photos that I found begin May 5 2007 1 really dont think the cameras were placed any earlier
than that If so we no longer seem to have the photos The early images face northwest to UEF with
Creamery Bay in the background

Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
4153310168

415 3315530FAX
Cicely Muldoon

Cicely Muldoon To Dave Press DavePressVnpsgov
06222010 0124 PM cc

EDT Subject Fw Fw One more question

Can you confirm sarah thinks march

Sent from my BlackBerry Wireless Handheld
Cicely Muldoon
Deputy Regional Director
Pacific West Region
Office 5108171327
Cell 5105410195

Alma Ripps

Original Message
From Alma Ripps
sent 06222010 0102 PM EDT

To Cicely Muldoon
Cc Sarah Allen

Subject Re Fw One more question

Really need to know this date ASAP

Alma

Alma Ripps
Management Assistant
Office of the Director

National Park Service

1849 C Street NW Room 3115

Washington DC 20240

Private Line 202 2083326

General Line 202 2083818

Fax 202 2087889

Email AlmaRipps@npsgov



CicelyK4udoonPORENPG

Cicely MuNvoPDRENPS

00212010 0114PK8 To Sarah Allen

cc mmaRippoowASOxvPS@mPSW Subject Rw One more question

Sarah can you provide this information
thanks

1WZwely Ntuidoorvt

I bear Valloy Road
Pbint Rcycqation CA 94956

phone 4154

me

Forwarded by CicelyKAudnonPORENPSonOJ1ZO101U13A1

AmoRippn8mASONP8

06212010 1010AM To CiceyMudoonPORENPSVDNpS

0 nn

Subject one more question

Briefing paper said that cameras were first placed out in20OT Could you be more definitive about the
month

Got your other message thanks for the info

Alma

Alma Ripps
Management Aaastomk
Office of the Director

National Park Service

184QC Street NW Room 211S

Washington OC2U24O

Private Line O22UB332G
General Line 2O22083818

Fox2822UQ78O0

EnnaiAJmaRippo@npmgov



Cicely Muldoon PORENPS To Alma RippsMASONPS NPS
06222010 1033 AM cc

bcc

Subject Re F One more question

Relieve march 07 like to confirm need database guy who is not in yet

Sentfrom any BlackBerry Wireless Handheld
Cicely Muldoon
Deputy Regional Director
Pacific West Region
Office 5108171327

Cell 510541 0195

Alma Ripps

Original Message
Prom Alma Ripps
Sent 06222010 0102 PM EDT

To Cicely Muldoon
Cc Sarah Allen

Subject Re Fw One more question

Really need to know this date ASAP

IffMZ

Alma Ripps
Management Assistant
Office of the Director

National Park Service

1849 C Street NW Room 3115
Washington DC 20240

Private Line 202 2083326

General Line 202 2083818
Fax 202 2087889

Email AlmaRipps@npsgov

Cicely MuldoonPORENPS

Cicely MuldoonPORENPS

06212010 0114 PM To Sarah Allen

cc Alma RippsWASONPS@NPS

Subject Fw One more question

Sarah can you provide this information
thanks

c



CicelyMuldoonSuperintendent11
4

INr REYF5NATIONAL 6YASHORE

I Bear Valley Road

CVmmipneat to min ion is CVMIHitMeIIt9
Forwarded by Cicely MuldoonPORENPS on 0621120113 1013 AM

Alma RippsWASONPS
To Cicely MuldoonPORENPS@NPS06212010 1010 AM

cc

Subject One more question

Briefing paper said that cameras were first placed 0 in 2007 Could you be more definitive about the
month

Got your other message thanks for the info

Alma

Alma Ripps
Management Assistant
Office of the Director

National Park Service

1849 C Street NW Room 3115
Washington DC 20240

Private Line 202 2083326
General Line 202 2083818
Fax 202 2087889

Email AlmaRipps@npsgov



Cicely Muldoon To Sarah Allen Sarah Allen@npsgovDave Press

062112010 20A5 EDT
cc

DaveBen BeckerBenBeckergnpsgcvVi Subject Fw info requested

I believe I have all this info but will verify with you tomorrow the

Sent from my BlackBerry Wireless Handheld
Cicely Muldoon
Deputy Regional Director
Pacific West Region
Office 5108171327

Cell 5105410195

Original Message
From David M Weiman agresources@erolscom
Sent 06212010 0340 PM AST

To Cicely Muldoon
Subject RE info requested

Cicely

Thank you for responding to my email In the future any inquires will be
coordinated with your office as requested If my inquiry caused confusion
my apologies

Immediately after the meeting the Lunnys and I speculated that there were
likely more cameras Hence the inquiry This was prior to our learning of
the second camera from the Citizens interview with Dave Graber

To further clarify and to make certain we fully understand the situation is
it correct to say there are only two cameras those identified on the map
you provided Kevin and Nancy And there were only two cameras

Or today or prior are or were there any other cameras

And today or prior were there any other cameras at any time and for any
other purpose

We just want to make certain that the situation is accurately understood

Thank you

Dave W

Original Message
From CicelyMuldoon@npsgov mailto1
Sent Monday June 21 2010 1210 PM
To agresources@erolscom
Cc Ben Sarah Dave
Subject info requested



Hi David a request would you please add me to any email that you send
out to Point Reyes staff requesting information It will be more efficient
and keep everyone in the loop if communications are coordinated through my
office We talked about this at the MMC meeting but possible you werent
part of that conversation Thanks for your help with this

To follow up on your point of clarification question there is one remote

camera at present focussed on the Estero the UEF site I believe The grad
student who is using the camera on a project through SF State injured her
knee so we are uncertain if it is functioning at present I sent Kevin a

map on 614 regarding the approximate location and field of view of the
remote cameras that have been used for the OE and EUF sites over the past
couple of years I assume he shared this with you

Cicely

Embedded image moved to file pica5538gif



Dave Press

0612112010 1115 EDT

FYI

To Cicely MuldoonOAKLANDNPS
cc

Subject Fw Point of Clarification

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
4153310168

4153315530 FAX
Forwarded by Dave PressGOGAINPS on 061212010 0815

David M Weirnan

agresources@erolsco
M

0612012010 0934 AST

Ben David and Sarah

To Becker BenbenPress Dave
davepress@npsgovAllen Sarah PhD
sarah

cc

Subject FW Point of Clarification

We are anxious to have this matter clarified

May we please have a response

Thank you

lave w

From David M Weiman rnailtoagresources@erolscom
Sent Wednesday June 09 2010 526 PM
Tobenbecker@npsgoVdavepress@npsgoV Allen Sarah PhD sarahallen@npsgov
Subject Point of Clarification

Ben David and Sarah

Kevin and Nancy were reviewing the MMC meeting and called me to discuss it One
part of that discussion centered on the camera taking photos of the Estero

Someone indicated that NIPS regularly uses these cameras and at present they are in
use elsewhere at Point Reyes

The question emerged does NPS have more than one camera pointed at the Estero
on or off shore or is this the only camera

We request that this be clarified at your earliest opportunity

Thank you



dave w

David M Weiman

Agricultural Resources
635 MarylandAve A E
Washington DC 20002
202 5465115
202 5464472 fax
agEesources@erolscom



David M Welman

toagresources@ero1scorn06212010 1240 PM

To Cjce1yMu1doon@npsgov
cc

bcc

Subject RE info requested

History M This messageoasbeenreoliedi6a

Cicely

Thank you for responding to my email In the future any inquires will be
coordinated with your office as requested If my inquiry caused confusion
my apologies

Immediately after the meeting the Lunnys and I speculated that there were
likely more cameras Hence the inquiry This was prior to our learning of
the second camera from the Citizens interview with Dave Graber

To further clarify and to make certain we fully understand the situation is
it correct to say there are only two cameras those identified on the map
you provided Kevin and Nancy And there were only two cameras

Or today or prior are or were there any other cameras

And today or prior were there any 6ther cameras at any time and for any
other purpose

We just want to make certain that the situation is accurately understood

Thank you

Dave W

Message
From CicelyMuldoon@npsgov mailto1
Sent Monday June 21 2010 1210 PM
To agresoi2rces@erolscom
Cc Ben SarahAllen@npsgcvDave
Subject info requested

Hi David a request would you please add me to any email that you send
out to Point Reyes staff requesting information It will he more efficient
and keep everyone in the loop if communications are coordinated through my
office We talked about this at the MMC meeting but possible you werent
part of that conversation Thanks for your help with this

To follow up on your point of clarification question there is one remote

camera at present focussed on the Estero the UEF site I believe The grad
student who is using the camera on a project through SF State injured her
knee so we are uncertain if it is functioning at present I sent Kevin a

map on 614 regarding the approximate location and field of view of the
remote cameras that have been used for the OB and EUF sites over the past
couple of years I assume he shared this with you



Cicely

Embedded image moved to file picO5538gif



Dave PS To Cicely M Garah

0612112010 1052M AJan8o0RE8p805Np8 Ben BockerPORE1NpS@HVpS
cc

bcc

Subject Pw Information Request Cameras in parks for wildlife
surveillance

will work on assembling information from the other network parks

Dave

OavidPnson

Ecoogfot Data Manager
San Francisco Area Network

Inventory and Monitoring Program
4163310188

4153315530 FAX
Forwarded by DaveProon8ANPSonU6212U1Q1D51

Poter8uddo

062112010 1112 MDT

Greetings

To

Subject Information Request Cameras in parks for wildffe surveillance

Bert Frost has asked for e summary uf number of parks that may have deployed passive orinfrared
cameras for wildlife surveillance If any of you are aware of these activities can you please send maolist
of parks and number of cameras in each respective park

Peter

Peter Buddle GIS Team Lead
Inventory Monitoring Division IMD



GlcOy MuldoonlPOREWS To

061212010 1042 AM cc David Weiman agresources@erolscorn David Press

davepress@npsgov Kevin Tunny
kevin Tim Pagen tragen@mamcgov

hoc George DNPS Ann NelsonPORENPS
SueHusari@npsgov Ben BeckerPORENPS@NPS
Gordon WhitePCRENPS markb cz ptreyesorg Alma
RippsWASNPS@NPS John A Delf7ssoPCRErNPS

Subject Re the photos you sent

Hi Corey

My responsibility on the response time had intended to send you one more comprehensive response fast
week to a series of questions you have sent to a variety of NPS staff so that the lines of communications
could be a little less cluttered Regrettably my intentions exceed the time Ive had available and as I
presume you are aware we received a FCIA request last week on this same subject from the Point Reyes
Light for which we are in the process of assembling a much more comprehensive response Im sure you
will understand that our priority has to be the FOIA response but I do hope to get you a clarification as you
request on the photos already sent Im out of the office today but will be in contact with Dave and hope to
get back to you as soon as I can

Thanks

Cicely

Cicely l uamoon Superintendent
POINT REYEsNATIONAL SF511RIE

I gear Vatt y Road s

Point Reyes tation CA 949
phone 415 464
a lymutdeaDempsgev

cprmift rt to ffluswnzStsargtrrt

Corey Goodman

Corey Goodman
To

06212010 0940 AM
cc

Subject

Cicely Muldoon CicelyMuldoonc@npsgov David Press

davepress@npsgov
David Weiman agresources@erolscomKevin Lunny
kevin Tiro Ragen tragen@mmcgov
Re the p a os you sent

David and Cicely
Nearly a week ago I wrote and asked for further photographs or
further clarification of photos from Sunday March 23 I never heard

hack from either of you Would you please send me all of the photos
from that day from loth cameras or W the very least the photos and
30 zminutes to either side of the DBOC boat on the estero This is a

time sensitive request

Could you please confirm how you plan to respond
Thanks very much



Best wishes

Corey

On Jun 15 2110 at 521 AM Corey Goodman wrote

David M Cicely

Thanks very much for sending the CD with the photos However it is
possible that may not have sent the right photos Please correct me
if I am mistaken

When I made my request for photos last week I was only aware of one
camera pointing N Drakes Estero you had not told us at the meeting
on Monday June 7 that these was a second camera 0 asked for

photos from two days March 14 2048 the elate of a disturbance
event and March 23 2008 a Sunday cited in the May 1 2009
Briefing Statement for which NPS has time stamped images of a
DBOC boat present on Drakes Estero

7

Since my request you have identified that you have two cameras on
11230M Estero one 1 further south pointing west at the lateral
channel and oyster hags on UEN and OB and the other 2 further

north and pointing northwest at UEF and the mouth of Schooner Bay
3

For March 14 2008 who correctly sent me photos of the lateral
channel from camera 1 the image of a boat

For March 23 2008 who sent me a small number of photos pointing
northwest from camera 2 These photos do not show a boat Do you
have other photos showing the DBOC boat

In the Briefing Statement were you citing a DHOC boat in camera
k1 or 2

If you were citing camera 1 please send me those photos If you
were citing camera 42 please explain

I presume it is simply a matter of sending me the correct photos
from the appropriate camera

Thanks for taking care of this

Best wishes

Corey
5

7 Corey S Goodman PhD
3



Corey Goodman To Cicely Muldoon CicelyMuldoon@npsgovDavid Press
davepress@npsgov

cc David Weiman a ources erolscom Kevin Lunny
rn

rosOso

kevin@l im Ragen tragen@mcgovasm
0612112010 0940 MST Subject Re the ph070S youOn

David and Cicely
Nearly a week ago I wrote and asked for further photographs or
further clarification of photos from Sunday March 23 1 never heard

back from either of you Would you please send me all of the photos
from that day from both cameras or at the very least the photos and
30 minutes to either side of the DBOC boat on the estero This is a

time sensitive request
Could you please confirm how you plan to respond
Thanks very much
Best wishes

Corey

On Jun 15 2010 at 521 AM Corey Goodman wrote

David and Cicely

Thanks very much for sending the CD with the photos However it is
possible that may not have sent the right photos Please correct me

if I am mistaken

When I made my request for photos last week I was only aware of one
camera pointing at Drakes Estero you had not told us at the meeting
on Monday June 7 that there was a second camera I asked for

photos from two days March 14 2008 the date of a disturbance
event and March 23 2008 a Sunday cited in the May 1 2009
Briefing Statement for which RIPS has time stamped images of a
DBOC boat present on Drakes Estero

Since my request you have identified that you have two cameras on
Drakes Estero one l further south pointing west at the lateral
channel and oyster bags on LIEN and OB and the other 2 further
north and pointing northwest at UEF and the mouth of Schooner Bay

For March 14 2008 who correctly sent me photos of the lateral
channel from camera 1 showing the image of a boat

For March 23 2008 who sent me a small number of photos pointing
northwest from camera 2 These photos do not show a boat Do you

have other photos showing the DBOC boat

In the Briefing Statement were you citing a DBCC boat in camera
1 or 2

If you were citing camera 1 please send me those photos If you

were citing camera 2 please explain

i presume it is simply a matter of sending me the correct photos
from the appropriate camera

Thanks for taking care of this



Best wishes

Corey

Corey S Goodman PhD

NEX 6
0EX 6



CiumhMuduonPRE8NPS To eQnaoouncen@amls00m
06212D10 0910 AM C Ben BeokerPORENP8@WPS Sarah Allen Dave

r pnemmKOGAJNPS@NPS
uuo GoorgoTurnbuUXAKLANONPSSueHueori@npogov

mr
AnnNelsonpORBNPS

Subject info requested

Hi David request would you please a me to any email that you send out to Point Reyes staff
requesting information It will be more efficient and keep everyone in the toop ifoommunicaUonaare
coordinated through my office We taiked about this at the MMC meeting but possible you werentpart of
that conversation Thanks for your help with this

To follow upon your point of clarification question there is one remote camera at present focussed on
the Estero the UEF site I believe The grad student who is using the camera on a project through SF
State injuredherhneamowaaneunoartainifbiafunodonngctpresenL sent Kevin a map onG14
regarding the approximate location and field of view of the remote cameras that have been used for the
OB and EUF sites over the past couple of years I assume he shared this with you

Cicely

VFOINTREYrNATIONALSEASHORE
I Bear Valley lWad
Point Reyes Station CA 94956
phone 4154645101

Ommimtent to mission isrummitment



David M Weirnan
a
M

Q612012010 0934 AST

Ben David and Sarah

To Becker Ben Iben becker@npsgovPress Dave
davepress@npsgovAllen Sarah PhD
sarah

cc

Subjact FW Point of Clarification

We are anxious to have this matter clarified

May we please have a response

Thank you

dave w

From David M Welmanm
Sent Wednesday June 09 2010 526 PIVI
Tobenbecker@npsgovdavepress@npsgovMen Sarah PhDsarahallen@npsgov
Subject Point of Clarification

Ben David and Sarah

Kevin and Nancy were reviewing the MMC meeting and called me to discuss it One
part of that discussion centered on the camera taking photos of the Estero

Someone indicated that NPS regularly uses these cameras and at present they are in
use elsewhere at Point Reyes

The question emerged does NIPS have more than one camera pointed at the Estero
on or off shore or is this the only camera

We request that this be clarified at your earliest opportunity

Thank you

dave w

David M Weiman

Agricultural Resources
635 AlarylandAve NE
Washington D0 20002
202 5465115
202 54644721
agresourcesgerolscom



David M Weirnan T dave press@npsgov
agrescurces@er0IS00 cc Lunny Kevin kevin@drakesbayoystercornCichantek Melissa
M rne5ssacichanIek@grnaiIcom

06182010 1201 AST
Subject May 1 2009 NIPS Paper Request

Dave

We are reviewing the May 1 2009 NIPS Briefing Statement Naitonal Park Service

Response to GoodmansJanuary 18 2009 Letter to NRC May 1 2009

On page 2 first full bullet it is stated at the end of that paragraph In addition NPS
has time stamped images of a DBOC boat present on Drakes Estero on March 23
2008 also a Sunday

Would you please provide us with a a copy of the referenced photograph and b the
entire sequence of photos at least 30 minutes either side of the observation

Please send to Kevin and provide me a copy

Kevin could stop by your office to pick it up later today or as soon as its available We
are obligated to respond to the MMC on a very short timetable and therefore would ask
that this documentation be provided as quickly as possible

Thanks for your assistance and cooperation

dave w

David M Weiman

Agricultural Resources
635 Uaryland Ave NE
Washington D C 20002
202 5465115
202 5464472 fax
agrsources0erolscom



SarahAllenPORENPS To Cicely PSdNPSBm

087201007x0AM Wenk8WASDNPS@NPS
cc

bcc

Subject Fwoign

H f4 This measagenumoom

in case you did not receive

Sarah G Allen PhD
Oceans Stewardship
National Park Service Pacific West Region
co Point Reyes Station CA 84956
5108171306 PVVRO
415464S187PORE

For all uklast return to theaeatoOceanus
the ocean river like the everflowing stream oftime
the beginning and theendRochoeCarson

Forwarded by SarahUenPOREN9SonO0172D10O747AM

8orohAenPORENP8

001020100554PM To CicelyK4udoonpDRENPSDan VYynknW4SONpB

cc DamaPnessI3OGAYmPS@NPS

Subject sign

H Dan

Here is the sign that I believe u associated with cameras that Wd use when vve put out cameras Adate
in the comer is updated automatically when the file is opened hence the6162010 date

Sarah Q Allen PhD
Oceans Stewardship
National Park Service Pacific West Region
co Point Reyes Station CA 94956
5108171390PVVRO
4154645187 PORE

AJ
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Cicely MuldoonPORE1NPS To pan WenkfWASONPS

061612010 0521 PM cc

sy bcc Ann llelscnPOREINPS George TurnbutifOAKLAND NPS
RoryWestberg@npsgov

Subject requested into

Dan hope this helps

wildlife observation IMF are not new to Point Reyes weve used them over the years for
inventory and monitoring research and management This has included on harbor seals
elephant seals elk and wildlife in general PORE also used remote NIM extensively after the
vision Fire and most recently on the Giacomini Wetland restoration project This is a common tool
used in wildlife mana ementstudy everywhere

s the Drakes Estero IMIM were put out to understand why there was a drop in harbor seal numbers
at the OB site and to document if there were disturbances that might help explain the drop in numbers
the 193M in Drakes Estero and elsewhere are camoflauged to protect against vandalism theft
and accidental disturbance by cattle wildlife birds etc

r timeline to the best of my knowledge
2010 there is one i at Drakes Estero right now being used by a student from SF State on her
masters thesis focussed on harbor seals and disturbance

a 2009 one MW focussed on OB haul out site
200 there were two at Drakes Estero aimed at seal haulout sites in the upper estero
referred to as OB and UEF see attached map these are two major harbor seal haulout areas that
have shown the largest declines in seal numbers These declines are documented in two peer
reviewed scientific papers one published in 2009 one to be published in 2010
2007 there was one OEM focussed on the OB site

a the allegations that these IffigM were not focussed on haul out sites is false the images have seal
haul out sites in the foreground they can show when present boats in the background any boat
would show up kayak oyster boat or whatever is out there Attached is an image that shows a kayak
This RTHM when functioning would pick up any disturbance
the 699M were active during the breeding season generally Marchdune
images from the BERM have not yet been analyzed in any depth a handful of images have been
used publicly in the Marine Mammal Commission meeting that happened here in February and in a
briefing statement prepared here at PORE this time last year in response to Corey Goodmansletter
to the NRC

an additional wrote the briefing statement which references the NOW has been posted since at
least February on the publicly accessible Marine Mammal Commission web site

Attached are map showing the ENKM angles in Drakes Estero sample photos from the IMMM the
briefingstatement prepared last May

OIA I P M PkA 9tri ti

oysteractivitysealcameraspdt IMG0003JPG IMG0037JPG IMG2193JPG T0004101JPG

M
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Briefing Stutmment NmtiunudPark Service Response to
GomdmmammJbomoary 10Z0V9 Letter toNRC

May 1 2009

This briefing statement addresses allegations and criticisms put forth ina January l0L2009letter
from Dr Goodman tothe National Research ComicUNRC There are additional documents in

support of this rebuttal Dr Goodman has made several accusations that fall into three es

fbsifioddat manipulated and withheld information and not following NPS protocols His
uonuoo1iozs are huocd ononumber of assumptions h1e data and faulty analyses lcce we refute
the accusations with sound data and scientific analyses
Allegations of falsified data
The allegation of falsified data on April 29 2007 is based on several incorrect assumptions Dr
Goodman assumes that the seals do not use the site when sandbars are submerged and that seals
are not disturbed hv sources 300ftaway This imo supporting evidence for these allegations

Seals regularly hover over and rest on sandbars in Drakes Estero and elsewhere before
the sandbars are exposed by falling tides Also disturbances oI seals documented byNP8
were recorded during the breeding season when females and pups are commonly on the
sandbars Dr Goodman used incomplete tidal data for his analyses and analyzed tidal
effects during January when seals are less common a the site
Dr Goodman implies that seals could not be disturbed at distances greater than 300 ft
The National Marine Fisheries Service recommends generally a distance of 300 ft for not
disturbing marine mammals however the published literature is replete with information
on harbor yedo disturbed otgreater distances

Allegations ufmanipulated and withheld data
The record of Dr Bookero communications 1othe NIlC and the editor nf the Journal ofMarine

Mannno Science NMS demonstrates clearly that NPS did not manipulate data urmislead either
the NBLC in his presentation k the NAS panel iu September 20QQ and iothe final published
paper in MMS which lie shared with them or the editor of MMS in correspondence back and
forth in final preparation of the paper In the process of revising the paper Dr Becker found
additional disturbances io the database that were missed during the first version nf the paper but
those omissions were cectificdand fully explained im both theylC and the MMS editor
Allegations ufNP0failing to follow protocols and QMJQC
Dr Goodman challenged the validity of the survey on April 29 2007 because he states that itdid
not meet the protocol criteria of the pirmiped monitoring program based on tide height and the
experience o thevouoemrm TbcMSpaper clearly states that count data were filtered for date
observer experience tide and weather However disturbance data are not subject tothese criteria
Disturbances can be recorded at any tide weather or observer experience level First year
observers all of who must attend traiDings have the ability to observe for example a motorboat
flushing harbor acolu off usandbar Furthermore it is irrelevant whether u disturbance occurs to
poor weather conditions or at a high or low tide Nevertheless the volunteers ill question had at
least one previous year of experience which Dr Goodman did not recognize from the pinniped
database and their count data met the protocol for tide level

We note that in previous letters from Dr Goodman that he criticized the NP3 statistical modeling
techrdques His critiques were closely examined by editors and peer reviewers at MMS and were
flatly rejected He now primarily foouans on data handling and alleges NPS falsified data that
were independently collected by several different volunteers audNPS staff We find Dr
Goodmansstatements misguided as evidenced by the conclusions of both the editors ofMMB
and the DO Inspector General that there was no evidence mf scientific misconduct Separately
the NRCrefboedto consider his allegations ofscicotifiumisconduct



National Park Service Response to
GoodmansJanuary 18 2009 Letter to NRC

May 1 2009

This document addresses the allegations and criticisms put forth in a January 18 2009
letter fi Dr Goodman to the National Research Council NRQ We are not addressing
all of the allegations in the letter because many of them were presented in earlier letters
ofDr Goodman that we previously rebutted Because Dr Goodmansletter addresses
many themes and frequently revisits them in a nonlinear fashion we have reorganized
what we believe are the salient points and address them in turn below Several of the
short responses below are supported by additional referenced documents that are attached
in appendices

1 Allegation that NPS falsified data on harbor seal disturbance events

Dr Goodman states on page 2 and on numerous other pages in his letter to the NRC that

Simply said NPS presented you with false science It is physically impossible jbr the
disturbance events to have taken place as described

The allegation of falsified data on April 29 2007 is based on several incorrect
assumptions Dr Goodman assumes that the seals do not use the site when the sandbars
are submerged that seals are not disturbed by sources 300 ft away that DBOC
generally does not operate on Sundays and that several volunteers and NPS staff
separately fabricated disturbance data on several days of field observations There is no
supporting evidence for these allegations and we refute them with actual data

Assumption that seals do not use submerged sandbars Goodman Letter pages 7
12 Seals especially mothers with pups regularly hover over and rest an
sandbars in Drakes Estero before they are exposed by falling tides and this is a
common behavior ofharbor seals elsewhere NPS has time stamped images of
seals on the sandbars at similar falling tides during the 2008 breeding season in
Drakes Estero Furthermore the disturbances documented by NPS were recorded
during the breeding season when females and pups are commonly on these
sandbars Seals use these sandbars less frequently during January the time of the
experiment that Goodman cited in his letter See Appendix A regarding tidal
comparisons

Assumption that seals are not disturbed beyond the 300 foot Protective Zone
Goodman Letter page 6 Dr Goodman states that DBOC agreed to a 300 foot
protective zone and therefore implies that seals could not be disturbed at
distances greater than 300 ft The National Marine Fisheries Service recorm
a distance of 300 ft 100m for not disturbing marine inanimals however there is
ample information in the published literature that documents harbor seals being
disturbed at greater distances Johnson and Gutierrez 2007 document power
boats disturbing harbor seals in Washington at an average distance of 625 ft



1905m and as far as 1217 ft 371 m Suryan and Harvey 1999 in another
study in Washington document that 25 of disturbances to harbor seals occurred
at a distance of 656984 ft 200300 m Aircraft at high altitude also disturb
harbor seals depending upon the amount of noise generated by the aircraft It is
not unreasonable that harbor seats iri Drakes Estero were disturbed by boat noise
generated at distances greater than 300 ft

Assumption that DBOC does not operate on Sunda s Goodman Letter page 5
The April 29 2007 disturbances occurred on a Sunday however Dr Goodman
states that DBOC does not normally operate on Sundays We do not know at
what frequency that DBOC boats operate on weekends however the DOI OIG
investigation reports from an interview with the Chief Ranger of Point Reyes
National Seashore that Smith said that it was not uncommon for DBOC

employees to take boats out into the estero after hours to fish see page 26 of the
DOIOIG report July 2008 The IMPS harbor sea monitoring database also
reports DBOC activity in Drakes Estero on Sunday May 11 2007 In addition
NPS has time stamped images of a DBOC boat present on Drakes Estero on
March 23 2008 also a Sunday

Assumption of improbability of disturbances Goodman Letter pages 67 Dr
Goodman discounts the two April 29 disturbance events partly because they
occurred so close together 50 minutes that the boat would not have had enough
time to return to the dock pick up more bags and then travel back to sandbar
UEN In fact the volunteers never stated in their field notes that the boat returned
to the dock and then carne back between the disturbance events There is no basis

for Dr Goodman to have assumed this and subsequently discounting the events
as logistically impossible is unclear Possibly the boat staged its operations from
a barge moored within Drakes Estero which is a common practice

Assumption that there are no other DBOC disturbance records Goodman Letter
page 5 Dr Goodman incorrectly states that as of April 29 2007 there were no
data documenting disturbances to harbor seals by DBOC In fact the database
contains unambiguous records from April 26 2007 documenting disturbances at
multiple sites An additional disturbance occurred the previous year on May 6
2006

Assumption that the count occurred on April 29 at 315 PM Goodman Letter
page 7 Dr Goodman used a different time at which the volunteers conducted
their full count of Drakes Estero from what is in the pinniped database The
database and datasheet clearly document that the data were collected at 215 PM
However apparently based on a note on the photocopied datasheet Dr Goodman
assumes that the data were collected at 3 t5 PM in his letter

Based upon the tide chart with appropriate lag correction it would have been
difficult ifnot impossible for them to count seals on UEN and OB until 1515

1



the tide was too high and they couldntcount the seals on UEN or OB until 1515
then how could they record a disturbance at 1250

The field data sheet from the survey on April 29 2007 reads poor tide counted

when could had to leave at315 Dr Goodman mistakenly concluded that the
volunteers could not count the harbor seals until 315 PM which incorrectly
supported his claims that earlier disturbances could not have occurred

2 Allegation that 2003 disturbance data were covertly manipulated among versions
of the NMS paper

Dr Goodman states on page 16 in his letter to the NRC that

The 2003 disturbance data changedfrom Becker I to Becker II wish no comment
about why these data were missed in Becker I or how they were foundfor Becker
11

1

During preparation for the first Marine Mammal Science MMS journal submission
Becker inadvertently overlooked the 2003 disturbances The datum one disturbance was
in the dataset that D Press the NPS data manager provided to Becker preparing the first
MMS manuscript While preparing for the NRC presentation on September 4 2008
Becker realized his error of omission and therefore included an asterisk by the 2003
data with possible disturbance on the NRCpresentation see Appendix B
Additionally in Beckers Sept 22 2008 letter to the MMS editor he clearly included this
one disturbance in an analysis on page 8 that particular analysis was not used in the final
paper

Then after the NRC meeting when revising the MMS paper in late September 2008 and
after the first letter was sent to NIMS D Press found an additional disturbance event in
the comments section of the data sheet for that the 2003 survey day In sum there were
two actual disturbances in 2003 Becker incorporated both into the final paper which he
shared with NRC as soon as it was accepted by the editor of NWS The MMS editor
himself read through and made minor editorial corrections on the near final copy of the
paper with the corrected two disturbances in it Thus communications to both the NRC
in the presentation and in the final paper and the MMS editor in correspondence back
and forth clearly demonstrate that the NPS was openly exchanging information

3 Allegation that NPS withheld information from the MMS editor

Dr Goodman states on page 19 that

In his Beckersstatement in the results section ofhis paper on lines 319329
he told us one important that he did not tell the Editor in his cover letter
when he wrote

For example there was still a significant positive correlation ofdisturbance
rate with oyster harvest even when removing the 2006 disturbance four of the



2007 disturbances including two disturbances on one day in 2007 that the
rnariculture company challenged andfour of the 1996 disturbances nine total
from the analysis

Goodmansallegation is incorrect We sent the editor this sample paragraph before final
reacceptance of the paper The editor approved and it was included in the final paper
See attached email to the MMS editor in Appendix C of this correspondence

Furthermore we addressed each one of Dr GoodmansSeptember 2008 criticisms
directly with the MMS Editor who in addition to reviewing them himself passed them
on to the Associate Editor of MMS and the two original peer reviewers Thus the notion
that we cherry picked data or misled the reviewers in any way is incorrect In fact we
pointed the reviewers and editor to the DOi Inspector General report The NMS editor
also corresponded directly with the NRC and The California Department ofFish and
Game We also offered to the MMS Editors our raw data and NPS pinniped database so
they could conclude for themselves whether the datasets were credible that our handling
of the data was appropriate and whether Dr Goodmansallegations had any merit

Dr Goodman also alleges that by our performing the correlations without some of the
disturbances in order to show their robustness of the correlations we are acknowledging
that these disturbances arefalse This is incorrect After discussion with the MMS editor
we chose to include this statement quoted above to show that even if some disturbance
data are questioned the positive correlation still exists when those data are not
considered Dr Goodman had previously disputed only the NPS Trip Deport of April 26
2007 conducted by S Allen To demonstrate the robustness of the analyses to small
sample size we removed several disturbances including the April 26 survey

4 Inclusion of the 19961999 and 2008 disturbance data in the second paper

Dr Goodman states on page 2 that

Vn Becker H the second revised version of the Becker et at gaper decker cherry
picked the data by arbitrarily going back to 1996 instead ofjust 2000 to claitn six
oyster related disturbances in 1996 and none in 1997 1999 Four of those six
disturbances were fabricated

We incorporated more years at the suggestion of Dr Goodmanscomments to the NRC
and1v1MS in September of 2008 There is no cherrypicking as we included all
appropriate data The 19951999 data were not in the database upon preparation of the
first version of the MMS paper but we were able to compile and access it for the revised
second submission Similarly we had not looked closely at the 2008 disturbance data
prior to the first submission but revisited it for the revision

On page 2 of his report Dr Goodman asserts that we falsified disturbance records in
1996 to improve our statistical results and create a more dramatic graph

4



The NPS pinniped database indicates four disturbances in 1996 Due to Dr GoodmansLr

query we have realized that we accidentally included two potential disturbances from
1996 in our calculations since they had a disturbance Yes entered in the database III

fact there were 4 oyster related disturbances and 2 oyster related passible disturbances
We regret this error but it nonetheless does not alter the statistics or conclusions in any
way We will inform the Editor of MMS of our error and seek his guidance on whether a
correction is warranted

Nevertheless the removal of two disturbances in 1996 does not change any conclusions
or patterns described in the paper see Appendix D 1996 is still the year with highest
rate of disturbance and the significance and correlation of the oyster harvestdisturbance
rate remain exactly the same since we used ranks tests for the analysis See Appendix D
for original and new plots Thus Dr Goodmansallegation that we purposely increased
the number of disturbances in 1996 to help our statistics or create a more dramatic
graph is inconsistent with the facts and the analyses

We assume Dr Goodman only counts two disturbances in 1996 rather than four
because he characterizes two of the motorboat related disturbances as nonoyster related
while we consider these to be oyster related As is well known only oyster company
motor boats are allowed in the Estero without special permission and this closure has
been in effect since the early 1990s Goodmansstatement that manyfishing and
recreational motorboats enter the estero on page 17 of his letter is not supported by
park records including law enforcement case reports harbor seal monitoring field notes
and park staff observations

Finally cherrypicking is alleged because we did not analyze other disturbance sources in
the estero other than to note the relative frequency of human related disturbance is
higher in the lower estero because some of lower estero haulout sites are attached to the

mainland On November 12 we provided the NRC with a justification for solely
analyzing the mariculture related disturbances and we explained in the MMS paper See
Appendix E

5 Allegation that NPS did not follow stated QAQC protocols

Dr Goodman states on page 12 that

April 29 2007 Disturbance Survey Violated NPS Protocols

Dr Goodman challenged the validity of the survey based on tide height and the
experience of the volunteers on April 29 2007

The MMS paper clearly states that count data were filtered for date observer
experience tide and weather However the disturbance data were not subject to
these criteria Disturbances can be recorded at any tide weather or observer
experience level

5



Dr Goodman appears to have misunderstood NPS procedures for reviewing
harbor sea data prior to analysis All data that we receive from volunteers are
entered into the database and prior to analyzing and reporting the data we review
the count data to see if any of the surveys were ofpotentially poor quality and
should be discarded from our analysis Records are never discarded from the
database itself which remain important NPS records

Each survey is evaluated and assigned a HighQualityCount value of yes or
no or theA survey may be of poor quality and assigned a value of no f
following reasons

poor visibility
not all subsites were surveyed

poor observer quality of all survey participants
other comments noted on the datasheet especially in regard to weather
conditions

In addition for the purposes of the Becker et al paper we limited the count data
used to surveys collected on days with a 20 ft tide or less For our analyses we
extracted the maximum count per survey and we checked to ensure that the count
occurred at a reasonable time in relation to the low tide time

A key point that Dr Goodman misrepresents is that although we review each
disturbance record in the database for accuracy against the paper data sheet we do
not enforce the additional above QAQC procedures on the disturbance data This
is clearly outlined in methods section of the MMS paper We have confidence that
our first year observers all of who must attend trainings have the ability to
observe for example a motorboat flushing harbor seals off a sandbar
Furthermore it is irrelevant whether or not that disturbance occurs in poor
weather conditions or at a high or low tide

Dr Goodman asserted that the volunteers Mr and Mrs Leite who surveyed on
April 29 2007 did not have more than one year of survey experience and that
their first survey was on March 24 2007 page 15 This is in fact the date of their
first survey in Drakes Estero The Leites however began volunteering with our
program in April of 2006 spending most of their time at Bolinas Lagoon and
Duxbury Reef In addition March 24 was not their first survey of the 2007
monitoring season The databases that store these surveys were delivered to Dr
Goodman in his FOIA requests dated August 2007 and January 2009 In short the
Leites did meet our criteria of having at least one year of prior experience in our
program before including their data for analysis

6 Statement that the NMS paper title is incorrect

Dr Goodman states on page 25 that

P



Becker cherrypicked the 1996 data but never changed their title or abstract which
still begins with 1997

The paper clearly models data only from 19972007 as the title describes As is clearly
explained in the paper we include disturbance but not count data from 1996 and 2008
This data is not modeled but only used to report disturbance patterns Count data were not
complete enough to pass QAQC protocols for 1996 and we did not model 2008 data
since it was after reaffirmed guidelines that D130 C avoid sea areas during the breeding
season In fact eliminating disturbance data that we had available eg 1996 and 2008
would actually be cherry picking It is difficult to see how including all available data is
cherry picking

7 Application of Spearman ranks test to test for correlation between disturbance
rate and oyster harvest

Dr Goodman states on page 19 that

Becker told us that This correlation is highly robust to sample size As amed

by Becker this may be technically correct given that he cherrypicked both the
data he included and the data that he excluded but it is highly misleading It is
not because the data are so strong but rather because this kind of correlation in
this case using 1tailed Spearman ranks test is a weak test and can he driven by
a single anecdotal observation

Contrary to Dr Goodmansassertion the Splus statistical software users manual
indicates that

Because both Kendallsand Spearmansmethods are based on ranks they are
not so sensitive to outliers and non normality as the standard Pearson estimate
Insightful 2003

Furthermore in the Iv MS paper our demonstration of the removal of several
disturbances with continuing significance proves that the test is not succumbing to the
effects of a single anecdotal observation Other correlation tests show similar results
Specifically Pearson correlations although not appropriate and KendallsTau which is
an appropriate test

Dr Goodman also indicates that we must have gone bark to the 1996 data only to get a
stronger correlation Page 22 However if only considering the disturbance rate from
2000 2008 the P value is similar P 003 and the Spearman correlation is actually
higher rs 069 than the full time series Thus there is no basis for the allegation that
we cherry picked data omission or commission to improve our statistical results

8 Conclusion

We note that in previous iterations of his statements Dr Goodman criticized our
statistical modeling techniques which are all standard professional practice His critiques
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were closely examined by editors and peer reviewers at ISIS and flatly rejected He now
primarily focuses on data handling and alleges we falsified data that were independently
collected by several different volunteers and NPS staff We find Dr Goodmans
statements misguided as evidenced by the conclusions of both the editors of Marine
Mammal Science and the DOI Inspector General that there was no evidence of scientific
misconduct see Appendix F Separately the National Research Council refused to
consider his allegations of scientific misconduct Lastly during the preparation of the
MMS paper and NRC presentations the database we were working with was available to
several different groups including Dr Goodman and the NRC We also offered it to the
editor of Marine Mammal Science Thus there is no basis for the allegation that we are
manipulating data the raw data are available for these groups to see and arrive at their
own conclusions about our analyses and interpretation Nevertheless we treat with
utmost seriousness Dr Goodmanspersistent allegations of scientific misconduct

We stand by our procedures and methodology which are scientifically sound While we
welcome critiques of our scientific studies the pattern of Dr Goodmansattacks is
concerning insofar as it suggests that his primary goal is not to improve the scientific
methodology used by the Park but rather to cast doubt on the credibility ofparticular
individuals We value the hard work of the park volunteers and are saddened to see their
veracity questioned in so untoward a manner We will continue to defend the integrity of
our scientific studies and programs
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Appendix A
NPS Review of Tidal Patterns and Harbor Seal Behavior in Drakes Estero

On January 18 2009 Dr Goodman submitted a document to the National Research
Council entitled New Information Shows that the National Park Service Committed
Scientific Misconduct in the Documents it Presented to Your Panel

Dr Goodman devotes much of this document to discrediting harbor seal data collected in
Drakes Estero on April 29 2007 On this date volunteers noted two disturbances by
Drakes Bay Oyster Company DBOC when workers in a motorboat dropped Oyster bags
on a sandbar Dr Goodman challenged the validity of the April 29 survey based in part
on the tide chart for that day and subsequent analysis of tidal patterns in Drakes Estero
Dr Goodman concluded that no such disturbances could have occurred on April 29 2007
because the tide was too high

The April 29 survey began at 930 AM and concluded at 315 PM as noted on the
datasheet for that day The harbor seal monitoring program standardizes its tides to San
Francisco Golden Gate Bridge and the low tide for April 29 was 146 ft at 425 PM
The first DBOC disturbance occurred at 1250 PM from DBOCs motorboat The

observers noted that at sandbar UEN mom and pup flushed when boat accelerated
toward Bull Point from N end of OB channel after throwing out bags The second
DBOC disturbance again at sandbar UEN occurred at 140 PM when the boat returned
threw more bags left again The observers conducted the first and only Nil count of the
harbor seats in Drakes Estero at 215 PM documenting a total of 751 harbor seals The
events of the April 29 survey are summarized in Table 1

Table 1 Summary of significant events on April 29 2007 Low tide is standardized to
San Francisco Golden Gate Bridge
Time Time before low tide Survey Event
930 AM 6 h 55 in Start ofobservations

1250 PM 3 h 35 m First DBOC disturbance at sandbar LIEN
140 PM 2 h 45 m Second DBOC disturbance at sandbar UEN
215 PM 2 h 10 rn Complete harbor seat count
315 PM lhI0m End of observations

DBOC attempted to better understand how the tides may have looked on April 29 2007
by asking John Hulls of the Point Reyes Light newspaper to conduct an experiment Mr
Hulls selected tides on January I and 2 2009 and measured the high tide at sandbar OB
to determine that there was an approximate 13 hr lag compared to the Point Reyes
NOAA buoy tide chart More importantly Nh Hulls measured the tidal heights at which
the very highest points on UEN and OB first rose above the water which were at 30 ft
and 20 ft respectively Based on Mr Hulls observations in January 2009 Dr
Goodman went back to April 29 2007 and concluded that the sandbars in Drakes Estero
must have been underwater at the time of the disturbance events on that date and
therefore no seals could have been present to be disturbed



Dr Goodman and Mr Hulls missed several important points in their attempts to 1 model
the tides at subsites OB and UEN in Drakes Estero and 2 subsequently predict harbor
seal use of these subsites at certain tide levels We find Mr Hulls experiment without
merit and find it unreasonable for Dr Goodman to discredit the April 29 2007 survey
based on an incomplete investigation of tidal and seal haulout relationships

Mr Hulls and Dr Goodman failed to recognize common harbor seal behavior which
invalidates their conclusions that there were no harbor seats present to disturb on April
29 2007 Researchers ofharbor seals at Point Reyes and elsewhere have noted the
presence of seals hovering nearby and over the haul out sites before sandbars are exposed
by low tide and after sandbars are submerged by rising tides This is particularly
important for females with pups where they can nurse their pups in shallow waters
Flushing harbor seals ftom a submerged sandbar is entirely possible and can be
especially detrimental during the pupping season

In regards to the tide experiment we believe that a sample size of two dates is too small
to develop these types of tidal predictions Second coastal winds and barometric
pressure which may affect tidal water level were not taken into account There can be a
marked difference between the observed water level and predicted tidal water level due to
winds and barometric pressure along coastal California Largier et a 1993 Lastly it is
incorrect to assume that the sandbar heights and configurations did not change between
2007 and 2009 The sandbars naturally shift on a seasonal and annual basis and larger
scale shifts may dominate for several years In summary tidal modeling and developing
tidal predictions is a sophisticated science that must incorporate a variety of atmospheric
hydrographic and oceanographic driving forces The NPS relies on our colleagues at
NOAA USGS and university experts for this type of guidance

The NPS has conducted its own review of the April 29 2007 survey and associated tides
because of the questions raised by Dr Goodman However the NPS review of the survey
took a different approach than Dr Goodman and Mr Hulls We identified six dates
during the peak breeding season in 2008 that closely match the tide chart for the April 29
survey Table 2 shows that the dates selected April 1719 2008 and May 24 2008
more closely match April 29 2007 than the tides selected by Mr Hulls for study on
January I and 2 2009 Harbor seal use ofDrakes Estero particularly in the middle estero
where the April 29 disturbances occurred is reduced in January and we felt that it was
more appropriate to select dates during the harbor seal breeding season for comparison
Harbor seals haul out more often and for longer time periods during the breeding and
molt seasons from March I to July 31

For the six dates selected by NPS for review Table 2 the NPS examined date and time
stamped photographs taken of Drakes Estero by remote camera The remote camera was
onsite at Drakes Estero for the majority ofthe 2008 breeding season capturing images
every minute frorn 700 AM to 700 PM The camera view encompassed the lateral
channel with sandbar OB in the foreground
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Examination of the photo series for the selected dates shows that for a low tide similar to
that on April 29 2007 the OB sandbar becomes exposed at the low tide between
approximately 35 and 25 hours prior to the low tide for San Francisco Table 3

Table 2 NOAA low tide data for April 29 2007 and a series of dates selected for
study by NPS and DBOC Tides are standardized to San Francisco Golden Gate Bridge
Date Low Tide Time Low Tide Height Type
April 29 2007 425 PM 146 ft Original Survey
April 17 2008 422 PM 089 ft This Study

April 18 2008 456 PM 128 ft This Study
April 19 2008 529 PM 168 ft This Study
May 2 2008 330 PM 101 ft This Study
May 3 2008 413 PM 137 ft This Study
May 4 2008 456 PM 174 ft This Study
January 1 2009 816 AM 282 ft DBOC Study
January 2 2009 917 AA4 251 ft DBOC Study

Table 3 Time that harbor seats are first observed at sandbar OB and time that OB is Just
exposed by the falling low tide on six dates chosen for review by NPS The time before
the low tide is included in parentheses Tides are standardized to San Francisco Golden
Gate Bridge
Date Time of First Time Sandbar Low Tide Low Tide

Harbor Seals First Exposed Time Height
April 17 2008 1223 PM 117 PM 422 PM 089 ft

3h 59m 3h 5m
April 18 2008 201 PM 215 PM 456 PM 128 ft

2h 55m 2h 41m
April 19 2008 143 PM 225 PM 529 PM 168 ft

3h 46m 3h 4m
May 2 2008 1152 AM 1158 AM 330 PM 101 ft

3h 38m 3h 32m
May 3 2008 1254 PM 1305 PM 413 PM 137 ft

3h 19m 3h 8m
May 4 2008 218 PM 240 PM 456 PM 174 ft

2h 38m 2h 16m

In summary the NPS concludes that subsite UEN may have been slightly underwater at
the time this subsite was first disturbed at 1250 PM on April 29 2007 which occurred
about 35 hours before the low tide Table 1 However ifwe accept the findings of Dr
Goodman and Mr Hulls who conclude that the UEN sits I ft higher than OB then based
on the NPS photographs subsite UEN would have been well exposed by the time of the
first disturbance



In regards to harbor seal use of the sandbars on each of the six dates selected by the NPS
harbor seals are clearly seen in the photographs using the OB sandbar before the sandbar
is actually exposed by the low tide Table 3 On April 17 2008 for example seals were
present on the sandbar 40 minutes before it was first exposed by the low tide By the tune
the OB sandbar was just exposed up to a dozen harbor seals could already be seen
resting on the sandbar IfMr Hulls had conducted his tidal experiment in Drakes Estero
at the correct time of year he too would likely have observed this pattern of harbor seal
behavior and drawn different conclusions about the validity of the April 29 2007
disturbances

Although our review indicates that the UEN sandbar may have been underwater at 1250
PM on April 29 2007 the disturbance record for that day remains reliable based on our
review of tidal data and seal behavior at that site By the time the second DBOC
disturbance occurred on April 29 2007 at 140 PM and the complete harbor seal count
occurred at215 PM the sandbars were without question well exposed Although Dr
Goodman insists that swimming harbor seals cannot be flushed off of a sandbar that is
underwater we have photographic documentation to the contrary

To illustrate the findings of our inquiry Figures 13 depict sandbar exposure and harbor
seal presence at sandbar OB on a falling tide Although we do not have similar images
taken of sandbar UEN we believe that these photographs provide supporting evidence
that the April 29 2007 survey was accurate for both disturbance and count data

4
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Figure 1 Harbor seals present on sandbar OB prior to exposure of the sandbar to the
falling tide Photograph taken at 1247 PM on April 17 2008 3 hours and 35 minutes
prior to a low tide of089 ft at Sari Francisco The first disturbance on April 29 2007 also
occurred 3 hours and 35 minutes before the low tide of 146 ft



C

Figure 2 Harbor seals present on sandbar OB on the falling tide Dote paired heads of
seals which are likely females with pups Photograph taken at 244 PM on April 19
2008 2 hours and 45 minutes prior to a low tide of 168 ft at San Francisco The second
disturbance on April 29 2007 also occurred 2 hours and 45 minutes before the low tide
of146 ft



7

Figure S Harbor seals present on sandbar Bouthe falling tide Photograph taken at
120 PMoo May220082hours and 10 minutes prior toulovvtideuf0lftoSan
Francisco The full count on April 29 2007 also occurred 2 hours and 10 minutes before
the low tide ofl46ft
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1012412008

Dear Dr lioness

2668 Revision Outline

Below is an outline of the substantive changes to ms 42668 discussed with either you or
proposed by us and accepted by the reviewers Please note that 1 used the previous MMS
copy edited version as a starting point hence the formatting style Because of this
footnotes appear at the end of the document as endnotes 1 have listed the most
substantive changes in bold

Introduction

No substantive changes

Methods

1 We now use the updated oyster harvest value for 2007
2 Lines 174185 We now include disturbance data for 1496 2008

Previous paper only had 20002007 Count data modeled for 19972047
as before but we discuss 1996 and 2008 data in the discussion

3 Lines 207 212 Description of new tests used to analyze disturbance data
as proposed in previous MINIS correspondence

4 Lines 219240 Clarified data handling
5 Lines 257 265 Clarified density dependence data used in models
6 Lines 266275 Description of how we loot at density dependence on a

daily basis but also investigate effect on an annual mean basis
Description of how we model oyster harvest in the same year but also
investigate 1 year lag

7 Lines 303307 Description of regression tree methods

Results

1 Lines 312318 Shortened first paragraph
2 Lines 319329 results of oyster harvest vs disturbance correlation and

rank tests These are all now based on disturbance rate rather than

frequency We illustrate here that omitting up to nine of the disturbances
including the one in 2006 and 213 of those 2007 still would result in a
significant increase in disturbance with increase in oyster harvest Also
see figure 213 We also note that this includes on lines 325326
including two disturbances on one day in 2007 that
the mariculture company challenged Please let us know if
this is OK or if you have a different idea for this statement Alternatively we
could leave the parenthetical statement out and just leave the part that
illustrates dropping many of the disturbance events still results in a significant
relationship

3 Lines 333 351 New GLM results using updated 2007 oyster harvest value
and no time lag for oyster harvest All model rankings are similar to previous
paper

4 Lines 355364 GLM analyses also redone to test 1 year vs no year lag effects
of oyster harvest and using density dependence as a daily or annual value All
results were robust to these different approaches with Oyster always being



1012412008 2668 Revision Outline

important in the best models We focus on same year oyster harvest values
though

5 Lines 366373 UEN best model although weak tit includes oyster harvest
6 Lines 374381 We now report a regression tree that corroborates GLM

models Tree shows Iower counts with higher oyster harvest This replaces
prior 20022004 to 2005 2007 2sample tests ttest Wilcoxon comparisons
in previous version

Discussion

I Shortened first paragraph
2 Lines 463476 Discussion ofpotential reasons why lower performance of

predictive model OB model predicting UEF when oyster harvest is high
3 Lines 527532 Discussion of middle lower estero counts related to density

dependent effects at upper subsites
4 Lines 546553 Presentation of unmodeled 1996 count data at OB and how it

is low during the highest oyster harvest and the highest disturbance rate during
the study period

5 Lines 554577 Discussion of crow small increase in 2008 subsite OB count

data is consistent with restricted mariculture activity near the subsite due
to a new for 2008 California Coastal Commission guideline and how
disturbances subsequently dropped to only 1 in that year We also suggest
that this operational shift may weaken the simple use of oyster harvest
as a proxy for modeling counts in the upper estero beyond 2007
Nonetheless the modeling for 14972007 is unaffected

References

1 Added Allen et al 1989 ENSG effects os seals and Bejder et al 2006
Disturbance causing local redistribution ofDolphins

Tables

Figures

We have removed table 1 as figure 2B now illustrates these patterns and tests
We indicate in the results that human disturbance rates are higher in raiddle
lower estero

2 Table 1 Table 2 in previous version updated with all new models rankings
are essentially the same

3 Table 2 Table 3 in previous version updated with new best model
coefficients

I Figure 2A Now has corrected 2007 oyster harvest value
2 Figure 213 blew as proposed to reviewers in previous MMS correspondence

Replaces previous figure 2A
3 Figure 3A Similar to previous figure 3A but is a scatter plot rather than a bar

chart

4 Figure 4 Regression tree replaces bar chart showing recent declines at 013
The new model is described in the text



1012412008 2668Revision Outline

5 Figure 5 Drakes Estero Panel has been redone There was a scaling problem
software bug in the previous version when drawing multiple panels at the
same scale that showed 1520 fewer seals than reality at only drakes estero
We also added black bars to the Drakes Estero panel to indicate count pattern
for the middlelower estero used for densitydependence calculations
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Appendix D A Original plot used in MMS paper with 6 disturbances in 1996 and B corrected
plot with 4 disturbances in 1996 Note that 1996 is still by far the highest point which is why the
statistics have no difference between datasets Note that the yaxis scale changes between
plats In the first version MMS paper we accidently counted two potential disturbances as
actual disturbances Clyst is annual lbs oysters harvested x 106 See text for details
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To National Research Council Panel of Mariculture in Drakes Estero

From Ben Becker David Press Sarah Allen Point Reyes National Seashore

Re Rationale for not modeling disturbances and counts in the entire Drakes Estero

Becker Press and Allen MS in press only Modeled and considered disturbances in
the upper estero near oyster harvest activities for the following reasons

1 Subsites A Al OB and UEN are the primary pupping sites for the Estero see
Figure 1 Thus with one and perhaps 2 OB and UEN important pupping
subsite potentially impacted by oyster harvest activities this merited further
investigation Processes at subsite A were clearly related to attachment to the
mainland AI was increasing perhaps due to displacement from other sites such
as A or others

Plots of all 8 subsites in Drakes Estero from 1997 2007 indicate that the only
subsites which experienced a significant decline since 2004 were subsites 013
UEF and A Figs 13 Subsite A was clearly reduced after attachment to the
mainland in or around 2004 which resulted in several coyote predation events
Subsites OB and UEF had no other apparent changes other than proximity to
increased oyster activitiesharvest DEM had a decline in 20062007 but had high
interannual variation during the entire time series Variation at DEM was likely
because of changes in size and proximity to mainland due to wave action and
tides at the mouth of the estero Subsite L increased over time especially in adult
use potentially related to increased visitor education on avoiding sea
disturbance at the Limantour Beach access

3 There was a clear and significant proportions test or Fishersexact test increase
in mariculture related disturbances in the tipper estero OB UEF UEN During
MarchMay of20002004 anthropogenic nonairplane disturbances were limited
to one kayak one clarnmer and one oyster related Then from MarchMay 2005
2007 all anthropogenic nonairplane disturbances were related to mariculture
with one in 2006 and six in 2007 This increase in mariculture related

disturbances coincided with a decrease in adult and pups seals counts at subsite
OB and UEF which warranted further investigation

4 It is essential to model density dependence However if considering all subsites
then it would not be possible to use the lowermiddle estero as a control for
density dependence since all counts could not be assumed independent of the
other seven sites seals do of course move around and a loss at one site would
likely result in an increase at another site Furthermore other regional colony
data prior to 2000 had not been fully compiled before preparation of the
manuscript Nonetheless local density dependence loweriniddle estero is more
desirable since it more likely to reflect local processes in the estero because it 1
eliminates other confounding factors such as disturbance effects at other colonies
and 2 is closer more similar habitat



11122008

5 Modeling all sites and linking to mariculture would be a form of data dredging
several reviewers indicated this We chose instead to follow an a priori multiple
competing hypotheses approach

6 Modeling disturbances without apriori hypotheses can be misleading because
disturbance events require both a disturbance source and the presence of seals to
disturb This is illustrated clearly at subsite A as the island attached to the
mainland and seals began to abandon the subsite after 2004 disturbances also
decreased

Three figures follow
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Fig 1 Mean SE seal pups at subsites in Drakes Estero during
April 15 May 15 of each year from 1997 2007
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Fig 2 Mean SE adult seals at subsites in Drakes Estero during
April 15 Inlay 15 of each year from 1997 2007
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Fig 3 Mean SE total seals at suhsites in Drakes Estero during
April 15 May 15 of each year from 1997 2007
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Daryl Boness

101612008 0856 AM

To 6enoecker@npsgcv

cc Marine Mammal Gcicncd

nahnommmmoiscienee@gmoNzom
bcc

Subject Decision nn Modeling the effects ofBNifiudensity
uependen000nddismrmmaonhaboaaacounts

Hknrm 4P This message has been replied to

Dear Dr Becker

have now received input from some cd the original reviewers and Associate Editor on your replies Uothe
concerns and questions raised by Dr Corey Goodman and others with similar points being made
concerning your in press paper entitled Modeling the effects of El NiTio density dependence and
disturbance on harbor seal counts in Drakes Estero California 19972007 have also spoken or
emoied with Dr Susan Roberts of the NRC and Dr Tom Moore of the California Fish Game 1am

satisfied that there is no basis for considering pulling your paper from Marine Mammal Science for
ethical grounds scientific misconduct The reviews oaooivmd based on your responses to Oc
Goodmansquestions and your new analyses suggest there is no need to even revise your manuscript
before publication should bm allowed 1 concur with the reviewers that the paper should ba allowed tu
move forward with publication but I also believe it would be best to inciude the updated information and
improved analyses thmtyouhavepnopomedinyouromoiehomm In the revised paper you should
acknowledge the questioned data point and at least note that the conclusions would not change whether
this point is includedornot Since you have information available on the 2008 harbor seal and oyster
harvest levels would also like to see you include in the discussion a statement about how this might
affect your conclusions t would be helpful if you identified in the revised paper where you have made
the substantive changes ae you indicate you Will in your email replies

will process your revised paper oa quickly ma possible once receive it appreciate yourcomparmUqnin
this unusual situation regarding your paper that was accepted for publication in Marine Mammal Science

Daryl J Soneus
Editor

Marine Mammal Science
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Dave PressGOGAINPS To Cicely MuldoonOAKLANDINPS@NPS
0611612010 0458 PM cc

hcc

Subject camera samples

History nZ This message has been forwarded

Here are four sample photos Two are facing OB with one taken in 2008 and one taken in 2009 The 2008
image has a kayak which flushed seals from the sandbar The other two face UEF with one taken in 2008
and one taken in 2010

Hope this is what you need

Gave

A
lMG 2153JPO IMO 0003JPG IMG 0037JPG T0004101JPG

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
415 331 0168

415331 5530 FAX
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Corey Goodman

061 51201 0 0521 AM

Sony forgot to cc Tim
Corey

Begin forwarded message

To Cicely MuldoonCiceyMuldoon@npsgovDavid Press
davepress@npsgov

cc David Weirnarl agresources@ero1scomKevin Lunny
kevin Tim Ragen ragen@rnmcgov

bcc

Subject Fwd the photos you sent

From Corey Goodman
Date June 15 201052117 AM PD

To Cicely Muldoon Cicely MuldoonL@npsgovDavid Press
Cc David Weirnan agresourcesCderolscomDavid Press
Subject the photos you sent

David and Cicely

Thanks very much for sending the CD with the photos However it is possible that may
not have sent the right photos Please correct me if I am mistaken

When I made my request for photos last week I was only aware of one camera pointing at
Drakes Estero you had not told us at the meeting on Monday June 7 that there was a
second camera I asked for photos from two days March 14 2008 the date of a
disturbance event and March 23 2008 a Sunday cited in the May 1 2009 Briefing
Statement for which NPS has time stamped images of a DBOC boat present on Drakes
Estero

Since my request you have identified that you have two cameras on Drakes Estero one
l further south pointing west at the lateral channel and oyster bags on UEN and OB
and the other 2 further north and pointing northwest at UEF and the mouth of
Schooner Bay

For March 14 2008 who correctly sent me photos of the lateral channel from camera 41
showing the image of a boat

For March 23 2008 who sent me a small number ofphotos pointing northwest from
camera 2 These photos do not show a boat Do you have other photos showing the
DBOC boat

In the Briefing Statement were you citing a DBOC boat in camera 1 or 2

If you were citing camera 1 please send me those photos Ifyou were citing camera 2



please explain

I presume it is simply a matter of sending me the correct photos from the appropriate
camera

Thanks for taking care of this

Best wishes

Corey

Corey S Goodman PhD



Hi Kevin

Cicely To Kevin Lunny kevin@drakesbayoystercom
MuldoonOAKLANDMPS

cc

061412010 0613 PM
bcc Dave PressIGQGAlNPSDNPS Ben

EeckerlPOREINPS a NPS SueHusari@npsgov George
TurnbuglQAKLANDINPS John ADellOssolPORElNPS

tragen@mmcgov
Subject Re Drakes Estero Camera C7

Thanks for the opportunity to comment on the map you prepared of the approximate camera view
attached is the map that reflects both the OB and LIEF views along with maximum harbor seal use areas
Please let me know it you have any questions

Dave Press mentioned to me that you left him a message requesting the photographs that Corey
requested last week wed be happy to send you the CD that we put in the mail to Corey and Tim already
and only didntdo so because Corey said hed pass them along to you Ill ask Dave to make a copy and
get it in the mail to you

Last still hoping to schedule some time with you soon This week is crazy 4m sorry to say Best times for
me look like the 23rd or 24th in the afternoon I think it would be most productive it it was just us and of
course Nancy for the initial meeting to talk about improving communications and setting a new tone as i
believe were all hoping to do and as we talked about at the Monday meeting

Thanks

Cicely

axs

oysteractivityFLealcameraspdf

Cicely Muldoon Sauperiidendent
POIliFREYESNXTIONAi SEAS IORE

1 mar VATcw Road

Point Reyes Station CA9
phone 415 5101

f
r

Cicelvn7uldoonftpsgov

Commitment to mission ii cvmmrt ent

Kevin Lunny kevin@drakesbayoystercom

Kevin Lunny
kevinr@drakesbayoyster co
m

06102010 0807 AM

Gear Cicely

To Cicely MuldoonCicelyMuldoon@npsgov
cc

Subject Drakes Estero Camera



I want to thank you for attending the MMC meeting earlier this week It is my hope that
the entire suite of issues can be resolved in the short term and I believe you can play a
role in helping all of us get there When the National Academy came out in 200809
their process was behindcloseddoors and noninclusive at many levels The MMC
process has been the opposite The MMC process directed by Tim Ragen is open and
accessible His goal stated publicly and reinforced privately is to get the parties
working together talking together and functioning together We have welcomed his
initiatives and stepbystep progress is occurring

Following the meeting we were asked by reporters from the Citizen and the Light about
the hidden camera

Among other things they asked where the camera was pointed as well as numerous
other details about it Based or the photos in the May 1 2009 docurnent and the single
photo Dave Press shared with us In the parking lot after the meeting we told the
reporters that the camera appeared to be pointed mostly at a portion of our oyster
operation To understand what was being discussed they asked for a map that
displayed the approximate camera view We prepared one and submitted it to both
papers

It is enclosed Whether or not this map is to be published is not known

If it not accurate please tell us how it should be modified

We believe Superintendent Neubachersdecision was inappropriate at many levels
We will have additional cornments and questions about this matter but wanted you to
know what we were saying in response to questions being asked

I was out all day and didnt get your message from Nancy until late last night I will give
you a call today

Thank you

Kevin

PR N S Hidden Camera pdf
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Cicely Muldoon To David GraberSEKlJNPS rr IMPS

061142010 1050 PDT
cc Ben Becker BenBecker@npsgov Dave Press

DavePress cznpsgov George TurnbullOAKLANDNPS Sarah
AllenPORENPS@NPS Gordon WhitePOREINPS John A

Subject Re Fvr the May 1 2009 Briefing Statement Response to Goodmans
January 18 2009 Letter to NRCD

He sent the same message essentially to us Lets keep to one point of contact for clarity and funnel all
responses back through me lets talk about this at todays3 pm call which you might not be able to make
Dave foxes sound more fun and well respond from here thx

c

x 11 00dy Muldoon Superintendent
tt1CNrRtaYln NATIONAL SEAS110RE

1 Bear Valley opt
Ibint Reyes SEation ACA 94956
phone 415 464S101
do inV1UoorkYtnpsgov

armwigrrment to mijs rn commOtt

David GraberSEKI1NPS

David GraberlSEKIfNPS

06142010 1041 AM To Cicely Muldoon CicelyMuldaon@npsgav George
TumbullOAKLAN DIN PS

cc Ben Becker BenBecker@npsgov Dave Press

DavePress@npsgov Sarah AllenIPOREINPS
Subject Fw the May 1 2009 Briefing Statement Response to

GoodmansJanuary 18 2009 Letter to NRC

EX 5 Whoever wrote the briefing
statement an rt s quite we wry err and cogent to me is irrelevant Its
an MPS response

You may wish to advise how I resxond or dont restaond

Sent from my BlackBerry
David Graber

Chief Scientist

Pacific West Region
National Park Service

5595653173 Sequoia
5596795999 Mobile

Original Message
Frain Corey Goodman
Sent 0611312010 08 2 2M MST

To David Graber

Cc David Weiman agresources@erolscoma Kevin Lunny kevin
Tim Ragen tragen@mmcgcv
Subject the May 1 2009 Briefing Statement Response to Goodmans January 18



2009 Letter to NRCII

Dear Dave

Thanks very much for attending the June 7 MMC meeting on disputed NPS
harbor seal disturbance data attributed to DBOC

At the meeting on Monday when I brought up the May 1 2009 Briefing
Statement document Response to Goodmans January 18 2009 Letter to
NBC David Press claimed that it had been made public last May
because it had been given to both the National Academy of Sciences and
to me on May 1 2009 Kevin has since checked with Dr Susan Roberts

at the NRCNAS and she stated that the document was never given to the
NAS Moreover the document was never given to Kevin or to me When

I asked the group who the authors were everyone remained silent

During a break I took you aside and asked you who requested the
document who wrote it and where it was sent You said that you knew
nothing about the document and had no idea who wrote it or where it
was sent You said that I should consider the authors the National
Park Service

Would you please tell me as soon as possible who requested the May 1
2009 Briefing Statement who wrote it who edited it who took
responsibility for it and to whom it was submitted

Thanks very much

Corey

Corey Goodman PhD



David Graber To Cicely Muldoon Cicely George
TurnbuillOAKLANDINPS

0611412010 1341 EDT
cc Ben BeckerBenBecker@npsgovDave Press
DavePress@npsgovSarah AllentPORENPS

Subject Fw the May 1 2009 Briefing Statement Response to Goodmans
January 18 2009 Letter to NRC

Sent from my BlackBerry
David Graber

Chief Scientist

Pacific West Region
National Park Service

5595653173 Sequoia
5596795999 Mobile

Whoever wrote the briefing
and ccaentto me is irrelevant

Original Message
From Corey Goodman 0 1
Sent 06132010 0812
To David Graber

Cc David Weiman agresources@erolscom Kevin Lunny kevin
Tim Ragen tragen@mmcgov
Subject the May 1 2009 Briefing Statement Response to Goodmans January 18
2009 Letter to NRC

Dear Dave

Thanks very much for attending the June 7 MMC meeting on disputed NPS
harbor seal disturbance data attributed to DBOC

At the meeting on Monday when I brought up the May 1 2009 Briefing
Statement document Response to Goodmans January 16 2009 Letter to
NRC David Press claimed that it had been made public last May
because it had been given to both the National Academy of Sciences and
to me on May 1 2009 Kevin has since checked with Dr Susan Roberts

at the NRCNAS and she stated that the document was never given to the
NAS Moreover the document was never given to Kevin or to me WrIen

I asked the group who the authors were everyone remained silent

During a break i took you aside and asked you who requested the
document who wrote it and where it was sent You said that you knew
nothing about the document and had no idea who wrote it or where it
was sent You said that I should consider the authors the National
Park Service

Would you please tell one as soon as possible who requested the May 1
2009 Briefing Statement who wrote it who edited it who took
responsibility for it and to whom it was submitted

Thanks very much



Carey

Corey Goodman Ph D



David GraberSEKIINPS To Cicely Muldooni3AKLANDNPS rz NPS
061412010 1045 AM cc

bcc

Subject Re reply to your email concerning the oyster farm

I was very clear and repeated myslef that the camera was
there to observe seals and their behavior Period

Sent from my Blackberry
David Graber

Chief Scientist

Pacific West Region
National Park Service

5595653173 Sequoia
5596795999 Mobile

Cicely Muldoon

Original Message
From Cicely Muldoon
seat 06132010 1037 PM PDT
To David Graber

Subject Fw reply to your email concerning the oyster farm

flyrvdcanupxdexsi
POINT REM NATIONAL SEASHORE

I Nor Valley toad
Point StationCA949

phone 4154645101
cicelyrnuldoonoknpsgov

COMM itilreat to mission is comraitment

Forwarded by Cicely Muldoon10AKLANDNPS on06132010 1036 PM

Corey Goodman

PE
06132010 0948 PM

Hi Cicely

To Cicely Muldoon CicelyMuldoona@npsgov3

cc Tim Ragen tragen@ammcgov DavidWeiman
agresources@erolscom Kevin Lunny

kevin

Subject reply to your emai concerning the oyster farm

Thanks for your note of June 9 Sorry for the delay in responding but Ive been traveling for work and am writing this from out
of town

I regret that you found the tone of my entail divisive That was not my intent It is obvious we share a strong desire to resolve
this very difficult situation at the Seashore I seek to be as honest and transparent with you as I can and unfortunately emails
have a tendency to feel less conversational and more harsh than facetoface conversations So I again request that you and I sit
down together soon over coffee to discuss facetoface both the history of this issue as I have experienced it and our perspectives
on what has happened I truly believe that with we can only move forward by talking to each other openly honestly and
frequently and that in doing that we can chart a path for a shared future



Until we are able to meet please allow me to explain the source of my frustration regarding our meeting last Monday June 7
what we discovered in the twentyfour hours leading up to that meeting was not encouraging Moreover the answers given by
your employees and colleagues to my questions on Monday even preventing me at tunes from finishing my comments and
what they told the local media in the following days is also not very encouraging By suggesting that you clear the air as J did
at the end ofmy privious cmail I am trying to suggest what I believe is the only path forward one bred on trust and truth As
the new Superintendent you are in a unique position to change the way the Seashore reacts to difficult questions and errors once
they are found This is your opportunity t seize the moment

Cicely I confess that I am feel an even greater loss oftrust in the Park now given the recent discoveries about undisclosed
cameras secret documents and errors in the database I do not know haw we can move past these discoveries ifwe cannot
discuss them openly and fully and ifwe continue to experience such serious breaches of trust Please lets sit down together get
to know where the other is coming from and start to lay the groundwork for getting through issues like this in a better way than
we have in the past

After our meeting on Monday Dave Graber said to Andrea Blum reporter for the West Marin Citizen that one purpose of the
camera was to catch oyster farm disturbances and that there was no reason for NPS to tell Lunny about its existence Do you
agree with his statement Is this your PINS policy that hidden cameras aimed at ranchers or tarmers are acceptable How do
you feel that your employees never mentioned at our meeting on Monday that there were two and not one cameras aimed at

that region Finally how do you feel about their unwillingness to tell me who the May 12009 document or where it was
sent Is this the patch forward Is this trust and truth

If Kevin Lunny and I seem a little concerned on Monday it is because we learned these things
within the 24 hours prior to our meeting It was only on Sunday morning at 10 am less than 24

hours before our meeting that I read for the first time the May 1 2009 Briefing Statement I

was surprised by what I read

First in that secret document the May 1 2009 Briefing Statement never given to me I
discovered many false and misleading statements made by PRNS employees in this secret
document aimed at discrediting my assertions in response to my January 18 2009 public
document on disturbance events given to the National Academy of Sciences and the NPS NAS
ultimately sent my document to DOI Secretary Salazar in February and said it was his
responsibility and not NASsto investigate a claim of scientific misconduct For example you
heard me cite one of those false claims on Monday a claim that David Press and David Graber
immediately said they did not make even though it is in the document as clear as can be
namely that even if Lunnyspayroll records of employee time clock records show that workers
were not working at the time of a disturbance they might still have been out fishing after hours
I asked your colleagues whether they really thought that Lunnysworkers were fishing in shallow
water six inches with dense eelgrass and throwing out or hauling in oyster bags after hours for
free That is what DIPS officials told the Inspector General several years ago That is what NPS
scientists wrote in the May 1 20019 document Your colleagues denied making such a claim
Please look at the Briefing Statement and the IGr report

Second I discovered at the bottom of the second page of Appendix A the existence at least in
20108 of a remote camera photographing the oyster beds and lateral channel every minute from 7
am to 7 pm I immediately called Kevin that morning and confirmed that he did not know about
the secret camera Last Monday we learned that the camera has been photographing Kevins
oyster hags and boats every minute from 7 am to 7 pm for the past 2 1I2 years Only a few days
later did we learn that there are indeed two cameras in that vicinity

When I asked your scientists about the May 12009 document on Monday David Press held it up



and said that it was made public on May 1 2009 I asked to whom it was sent He said it was
submitted to the National Academy of Sciences and givers to me Kevin has since conformed
with Dr Susan Roberts at NRCIINAS that the document was never submitted to the NAS After

all their final report was issued just a few days later Moreover I asked David Press who wrote
it and he refused to answer Neither Ben nor Sarah answered either Everyone remained silent
Who are the authors Who revised it Who took charge And who asked them to write this 33
page document aimed at rebutting my document And to whom was it given No one would
answer I took Dave Graber aside during one of our breaks and asked him the same questions
He claimed to have no knowledge of the document did not know who wrote it and did not know
where it was distributed Graber suggested I should ask you which is what I did and you said
you would get me the information

I asked you on Monday ifyou would find the answers to these questions about the secret
document and you said you would I then followed up by email to you and asked again You
called my email divisive but you did not commit to find out the requester authors and audience
for this document Would you please commit to finding out these answers as soon as possible
This will help clear the air

In addition when I brought up the camera no one answered that there were indeed two cameras
Moreover Sarah claimed that this camera was aimed at wildlife As I said to you on Monday if
you and I wanted to maximize the view of harbor seals we could fund a half dozen better
locations to place and aim the camera Kevin and I have carefully examined the handful photos
we have been given thus far and as pointed out in the map he sent you the camera was not
aimed atmaximizingphotos of harbor seals but rather was aimed at maximizing the view of
Kevins oyster bags and boats in the lateral channel Some of the photos do not even include any
harbor sealhauloutsites at the lip of the deep main channel but rather are focused on the lateral
channel and oyster bags

When the Marine Mammal Commission went out to the observation spot ors the west side of
Drakes Estero on Monday February 22 with both NPS officials and local media at least three
different people at that meeting remember and have independently told me about one of the
MMC panel members pointing across to the east side of Drakes Estero and saying that the NPS
should either have volunteers or a camera in that location because it would present a better view
of the oyster bags and boats NPS officials remained silent We now know that the MMC panel
member was painting to precisely the location of the two cameras Why wasntthe MMC panel
told Why wasntthe NAS panel told two years earlier Why were we given this dubious
answer on Monday that the camera is pointed at the seals when that is not its major ormaximized
view

Cicely you say I am being divisive To the contrary I am trying to get answers to a troubling
document and hidden camera that Kevin and I learned about less than 24 hours before our

meeting How can we trust the future when these sorts of things have been going on over the
past year

Let me repeat what I wrote to you last week 1 have heard terrific things about you from lots of



people that I trust and admire I want to work with you to move forward You have inherited a
messy situation It was created by the past Superintendent My advice donttake ownership of a
bad situation by allowing NPS employees to give false answers or hide the troth You have the
opportunity to clear the air by telling us that you will investigate the cameras that you will
share all of the photos and that under your watch ranchers and farmers will not be secretly
photographed Moreover you have the opportunity to clear the air by behaving totally
differently from the previous PRNS administration by telling us who requested the May 12009
document who wrote it who revised it and who submitted it and to where in the government or
elsewhere it was sent

Taking these actions would be a sign of great leadership and would go a long way to ending the
divisive history and pointing to a collaborative future based on trust and truth I am prepared to
work with you As a first step why dontwe get together soon

Best wishes

Corey

Can dun 9 2010 at 138 PM cicelymuldoonQ ssgov wrote

Hi Corey

Thanks for the note I thought it was a positive and productive meeting on
Monday and was glad to have a chance to hear the discussion and reach
resolution on how to address each data point Dave and Sarah have already
been faster than I at getting back in touch and I know that Dave is
burning the images you request onto a CD this afternoon and that Sarah is
attempting to reach the volunteer who made reference to digital images on
the data sheet I will see what I can find out about last years briefing

paper and get back in touch

You talked at the Monday meeting about how divisive this issue has been in
the community I agree and believe we all have a real opportunity to
change the tone of the discussion acknowledging where we disagree and
doing so without rancor or malice I confess the tenor of your message
concerns me as it seems to perpetuate the divisive tone that we are all
committed to moving beyond I look forward to discussing this further with
you

Thanks

Cicely



Embedded image moved to file pic28318gif

Corey Goodman

To

Cicely Muldoon
06082010 0208 CicelyMuldoon4aWsgov
PM cc

Kevin Lunny
kevin2drakesbay2ystercom David

Weiman agresourcesr@erolscom
Subject

thank you and request

Dear Cicely

It was a pleasure meeting you yesterday I had heard great things about
youfrom a number of people that I greatly trust and respect and so I have
grew hopes for your tenure at PRNS to help heal the wounds in our
community caused by your predecessor and to find the right balance between
the Seashore the Park visitors and the agricultural use of some of the
lands I look forward to working with you and supporting you at the
Seashore in this endeavor

Thanks also for attending the meeting yesterday At some point soon I
would like to get together with you privately to give you some historical
perspective on the Drakes Estero issue and the misuse of science so

that you better understand what I discovered why I did so and what I have
learned over the past four years I worry that you are hearing only one
side and that side is biased It would be healthy for you to hear a
perspective that doesntcome from Dave Graber and others within the NPS
It would be valuable for you to get out of the NPS and hear the story from
ray perspective as a National Academy of Sciences member and local resident
who became involved at the request of Supervisor Steve Kinsey Most of
what I have said has been validated by the National Academy of Sciences
panel the Inspector General and the Marine Mammal Commission



As I mentioned to you yesterday when we talked after the meeting I have
four specific requests

First concerning the May 1 2009 Briefing Statement National Park
Service Response to GoodmansJanuary 18 2009 Letter to NRU would you
please find out and tell me 1 who requested this document ie why it
was written ii who wrote it all of the authors please and iii to
whom it was sent and distributed Naturally I was surprised recently to
discover this document over one year after it was written and distributed
It contains many misleading statements misrepresentations and false
arguments all aimed at blunting a document I had given to the NRC and of
course provided to the NTS I hope that in the future under your
administration documents coming from the PRNS will be authored will be
distributed to the relevant parties and that if they attack the work of an
individual they will not be kept secret from that individual but rather
will be shared to allow a fair critique It should make you wonder why the
folks who created this document didntwant me to see it At a later date
I will share my critique of it with you

Second concerning the secret camera that has been focused on the lateral
channel and Lunnysoyster beds for the past 2 112 years without ever
telling Lunny or the public would you please immediately send to me the
digital photos at full resolution from 12 noon to 115 pm on March 14
2008 and the digital photos from March 23 2008 as cited in the Briefing
Statement for a one hour period including 30 minutes before and after the
claimed images of a DBOC boat present on Drakes Estero Please dont be
surprised if in the nearterm I submit a FOIA request for access to all of
the photos but for the moment these two dates are key Thanks for
getting these photos from the two key dates for me now

Third would you please send me the couple of digital photos that in the
December 10 2008 disturbance report Sue Van Der Wal says she gave to
Sarah Allen

Fourth I have some advice and a request concerning the secret camera
photographing Lunnysoyster beds and oyster workers at UEN and OB and the
lateral channel for the past 2 112 years As I told you yesterday this is
very provocative to our community You said that you thought that this
camera was simply being used for wildlife photographs The timing after
the Neubacher assertions in2007 and controversy the positioning of the
camera pointing right at Lunnysoperation and the location of the camera
hidden in thorns and vines suggests that it was set up to optimize the
observation of homo sapiens and not harbor seals PRNS officials and
scientists have had many opportunities to reveal the existence of this
camera and the digital photographs and they have never done so The
community is likely to respond very poorly to this revelation I encourage



you to make a strong statement to the community assuring them that under
your administration you will never use any photographic or listening
device to spy on any of the ranchers or farmers within the Seashore If
you simply say that this camera is aimed at wildlife you will regret such
a statement as the photographs themselves and their use in the May 1 2009
Briefing Statement reveal the true intent the focus is on the lateral

channel and the oyster beds and is not optimized to get as many harbor
seal haulout sites as possible I would recommend that you say that the
hidden nature of this camera disturbs you as is the fact that Lunny was
never told and that you will investigate its purpose and history and
that you will assure the agricultural community that you will not allow
spying on ranchers and farmers

Best wishes

Corey

Dr Corey S Goodman

MMI
pic28318gif



SanmhAJlenPORBNPS

06112010 0859AM

To Cicely M DNpS@Np3

co BenBeokerPOREMPS@NPS

ouc SarahAUenP0REmPG

Subject Re Pwmap

Yes and I point out that the carneras are closer to the seals than to the equipment the oyster equipment
im barely seeable in the images because the seals were the focus o the cameras

Sarah

Sarah G Allen PhD

Oceans Stewardship
National Park Service Pacific West Region
co 9oint Reyes Station CA 04058
5108171386 PVVAO
4154645187 PORE

For all at last return kz the oeotoOceanus
the ocean river Uke the everflowing nUeamoftime
the beginning and theendRacbaeCarson



Cicely To Kevin Lunny kevin@drakesbayoystercom
MuldoonOAKLANDNPS

cc

061112010 08A3 AM
bcc George Turn bullOAKLANDNP S

Subject Re Drakes Estero Carneral

Kevin good to see you last night thanks for coming

As requested were working on refining the map to accurately reflect camera angles for both OB and UEF
Dave P is out today but I hope to get it back to you early next week

Look forward to talking to you soon have a good weekend

Cicely

Cicely M Lddoon Su perintendent
N7 POYVr REYFS NATIINALSEAIIORI

1

I Bear Valley Road
Pohit Reyes Siztioii CA 94956
phoiLe 415 464510 N

Jcelymu1dWnM1PSOV

amicitment to Mission is COMMrtmenti
Kevin Lunny kevin@drakesbayoystercom

Kevin Lunny
kevin@drakesbayoysterco
m

06102010 0807 AM

Dear Cicely

To Cicely Muldoon CicefyMu1doon@npsgov
cc

Subject Drakes Estero Camera

I want to thank you for attending the MMC meeting earlier this week It is my hope that
the entire suite of issues can be resolved in the short term and I believe you can play a
role in helping all of us get there When the National Academy came out in 200809
their process was behindcloseddoors and noninclusive at many levels The MMC
process has been the opposite The MMC process directed by Tim Ragen is open and
accessible His goal stated publicly and reinforced privately is to get the parties
working together talking together and functioning together We have welcomed his
initiatives and stepbystep progress is occurring

Following the meeting we were asked by reporters from the Citizen and the Light about
the hidden camera

Among other things they asked where the camera was pointed as well as numerous
other details about it used on the photos in the May 1 2009 document and the single



photo Dave Press shared with us in the parking lot after the meeting we told the
reporters that the camera appeared to be pointed mostly at a portion of our oyster
operation To understand what was being discussed they asked for a map that
displayed the approximate camera view We prepared one and submitted it to both
papers

It is enclosed Whether or not this map is to be published is not known

If it not accurate please tell us how it should be modified

We believe Superintendent Neubachersdecision was inappropriate at many levels
We will have additional comments and questions about this matter but wanted you to
know what we were saying in response to questions being asked

I was out all day and didntget your message from Nancy until late last night I will give
you a call today

Thank you

Kevin

PRNS Hidden Camerapdf
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Cicely Muldoon To Dave PressfGOGANPS@N1PS Ben BeckerPORENPSdNPS

061102010 0817 PDT
cc

Subject Fw Drakes Estero Camera

Dave Ben can you evaluate for accuracy this shows most of the seal haul out areas out of the view of
the camera which I dont believe is accurate thanks

101

1 1

4j1
Cicel Nfuldoon Superintendent

a
OIN RENES NATIONAL SEASHORE

I PAar Valle Road

hint Reyes qa hon CA 94956
phone 46451

cicefdicxnmips
commitinfut to MiSAn 1 cionliflidtMen

Forwarded by Cicely MuldoonlOAKLANDINPS on 061 01201 0 0813 AM

Kevin Lunny
kevin@drakesbayoysterco To Cicely Muldoon CicelyMuldoon@npsgov
m

cc

061102010 0807 AM
Subject Drakes Estero Camera

Dear Cicely

I want to thank you for attending the MIMC meeting earlier this week It is my hope that
the entire suite of issues can be resolved in the short term and I believe you can play a
role in helping all of us get there When the National Academy came out in2
their process was behindcloseddoors and noninclusive at many levels The MM
process has been the opposite The IVIMC process directed by Tim Ragen is open and
accessible His goal stated publicly and reinforced privately is to get the parties
working together talking together and functioning together We have welcomed his
initiatives and stepbystep progress is occurring

Following the meeting we were asked by reporters from the Citizen and the Light about
the hidden camera

Among other things they asked where the camera was pointed as well as numerous
other details about it Based on the photos in the May 1 2009 document and the single
photo Dave Press shared with us in the parking lot after the meeting we told the
reporters that the camera appeared to be pointed mostly at a portion of our oyster
operation To understand what was being discussed they asked for a map that
displayed the approximate camera view We prepared one and submitted it to both
papers

It is enclosed Whether or not this map is to be published is not known



If it not accurate please tell us how it should be modified

We believe Superintendent Neubachersdecision was inappropriate at many levels
We will have additional comments and questions about this matter but wanted you to
know what we were saying in response to questions being asked

I was out all day and didnt get your message from Fancy until late last night l will give
you a call today

Thank you

Kevin

attachment TRNS Hidden Camerapdf deleted by Dave PressGCGAJNPSI



Cicely Muldoon To DovePrese83OGVNPS@MPS

0 mSarah AU 9OR PSNPS06102010 0749
8ubjem Re camera nno

so the OB monitoring camera is downfor how long so losing track

l Ci4mly Muldoon Superintendent

I Keor Valley Road

Phone 415 46451

Dufffliliffent to Wissioa u cominitfReTitg
DavePmsmQOGANpS

OovnPmumxGQQANPS

06092010 0938 PM To Cicely MuldoonXAKLAN0NP8@NPS8aroh
AllenPOREIN PS@NPS

cc

Subject camera Wo

See below from Sarah Codde The only camera is the one facing UEF ntain it

fmhecantgaosubsdDu0sweuhoudnamovaiLSarahAwUneadVodoMhsksincetomornuwisSanuh
CoddeaaatdaybefoneemvinghzrbhoGuLLatmoknowifyouhoveonymomequeotonu

David Press

Ecologist Data Manager
San Francisco Area Network

nvenhzry and Monitoring Program
4153310180

4153315530 FAX

Forwarded by DavePramsGOGAWPSon0O0BC2G1DO933PyW

To Dave PreosAGOGANPS@NPS
From Sarah CoddePORENP8

Date 06092010 0342PM

Subject camera and QooQecalendar

Hi Dave

never put up the camera pointed at OB So the only camera out there is pointed atUEF She is
fphigto convince her boyffiendto change the batteriesmemory card for her Bm told her totakwith
Sarah about leaving the camera out there or not

Sarah Codde

Biological Science Technician
Pnniped Monitoring Program



Paint Reyes National Seashore
Phone 415 4645210
Pax 415 6638132
Sarah Codde@npsgov



t
Sarah Allen To DavePressGOGAINPS@NPS

cc Cicely MuldoonOAKLANDNPS@NPS0610200731 PDT
Subject Re camera infoD

Hi

She said her boy friend might be able to maintain it and so I aril waiting to hear back

Sarah

Sarah G Allen PhD
Oceans Stewardship
National Park Service Pacific West Region
co Point Reyes Station CA 94956
5108171396 PWRO
4154645187 PORE

For all at last return to the seato Oceanus
the ocean river like the everflowing stream of time
the beginning and the end Rachaoi Carson

Dave PressGOGAINPS

Dave PressGGGAINIPS

W0912010 0938 PM

it14

To CicelyMudcon0AKLANDNPS@NPS Sarah
AllenPOPENPS@NPS

cc

Subject camera info

See below from Sarah Codde The only camera is the one facing UEF butisunable to maintain it
If she cant get a substitute we should remove it Sarah A will need to do that since tomorrow is Sarah
Coddes last day before leaving for the Gulf Let me know if you have any mote questions

Thanks Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
4153310168

4153315530 FAX

1 carwarded by Dave PressGOGVNIDS on 060920100933PM

To Dave PressGOGAINPS@NPS
From Sarah CoddePORENPS

Date 06092010 03

Subject camera and goggle calendar



Hi Dave
Mnever put up the camera pointed at OB So the only camera out there is pointed at UEF She is
trying to convince her boyfriend to change the batteriesli card for her So I told her to talk with
Sarah about leaving the camera out there or not

Sarah Codde

Biotogical Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 6638132
Sarah Coddognpsgov



To Sarah Allen c npsgcv
cc

Q0 06102010 11729 AV19
bce

SLjbject Re camera

History This message has been replied to

Hi Sarah
There is only one camera out there The second one I have Mere with me it
hasnt heeri put out yet due to programming issues I need the original program
to program it correctly

I will thanks I am getting lots of rest and I can now move my knee a little

Original Message
From Sarah Allen@nosgov
To

Subject Re camera
Sent Jun 10 2010 741 AM

Hi I wanted to verify is there 1 or 2 cameras that you have out I

thought you borrowed a second camera

Take care of yourself

Sarah

Sarah G Allen PhD
Oceans Stewardship
National Park Service Pacific West Region
co Point Reyes Station CA 949S6

510 817 1395 PWRO
415 464 5187 PORE

For all at last return to the sea to Oceanus
the ocean river like the ever flowing stream of time
the beginning and the end Rachael Carson

Sent via B1ackEerry from TMobile



Dave PressGOGAINPS

061102010 0941 AM

Here is the map from 0130C

Dave

PRNS Hidden Swyetflance Carrieta pLJ11

To SarahAllenPORENPS@NPS

cc

bcc

Subject Fw Drakes Estero Camera

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
4153310168

4153315530 FAX
Forwarded by Dave PressGOGANPS on 0611012010 0940

Wwob Cicely Muldoon To Dave PressYGOGANPS@NPS Ben BeckerPORENPSOqNPS
0611012010 0817 PDT cMIM Subject Fw Drakes Estero Camera

Dave Ben can you evaluate for accuracy this shows most of the seal haul out areas out of the view of
the camera which f dont believe is accurate thanks

C

Cicely h1utdonil SupariatandexiE
POINT RrYEG NATIONAIS1

Rea r Val te Road U

PointReCA 949

Cicely III u10001vonps sov r

Oifqtv
Forwarded by Cicely MuldoonOAKLANDWS on 0611012010 0813 AM

Kevin Lunny
kevin@drakesbayoysterco
M

0611012010 0807 AM

Dear Cicely

To Cicely MuldoonCice1yMu1doon@npsgov

cc

Subject Drakes Estero Camera

I want to thank you for attending the MMC meeting earlier this week It is my hope that
the entire suite of issues can be resolved in the short term and I believe you can play a
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Cicely To Dave PressGOGANPS@NPS Ben
MuldoonOAKLANDINPS BeckeOPOREWSWNPS

06102010 0817 AM cc

bcc

Subject Fw Drakes Estero do

Dave Ben can you evaluate for accuracy this shows most of the seal haul out areas out of the view of
the OEM which I dont believe is accurate thanks

V
MIdCicely aan Superintendent

POINT RENES NATIONALYEASHORE

1 zr Valley Road
Poin t Reves Station CA P44

phoiw 415 4645101

compyrionetto missaw is

Forwarded by Cicely MuldoonOAKLANDNIPS on 06110I2010 0813 AM

Kew Lunny
kevin@drakesbayoysterco To Cicely Muldoon Cicely
M

cc

061012010 0807 AM
Subject Drakes Estern Camera

Dear Cicely

I want to thank you for attending the MMC meeting earlier this week It is my hope that
the entire suite of issues can be resolved in the short term and I believe you can play a
role in helping all of us get there When the National Academy came out in 200809
their process was behindcloseddoors and noninclusive at many ievels The MMC
process has been the opposite The MMC process directed by Tim Ragen is open and
accessible His goal stated publicly and reinforced privately is to get the parties
working together talking together and functioning together We have welcomed his
initiatives and stepbystep progress is occurring

Following the meeting we were asked by reporters from the Citizen and the Light about
the hidden camera

Among other things they asked where the camera was pointed as Well as numerous
other details about it Based on the photos in the May 1 2009 document and the single
photo Dave Press shared with us in the parking lot after the meeting we told the
reporters that the camera appeared to be pointed mostly at a portion of our oyster
operation To understand what was being discussed they asked for a map that
displayed the approximate camera view We prepared one and submitted it to both



papers

It is enclosed Whether or not this map is to be published is not known

If it not accurate please tell us how it should be modified

We believe Superintendent Neubachersdecision was inappropriate at many levels
We will have additional comments and questions about this matter but wanted you to
know what we were saying in response to questions being asked

I was out all day and didnt get your message from Nancy until late last night I will give
you a call today

Thank you

Kevin

Pka

PANS Hidden Camerap



Dave PressGOGAWS

060912010 0938 PM

To Cicely MuldoonOAKLANDINPS@NPS Sarah
AilenPOPEN S@NPs

cc

bcc

Subject camera info

History P This message has been replied to

See below frorn Sarah Codde The oniy camera is the one facing UEF but is unable to maintain it
If she cant get a substitute we should remove ft Sarah A will need to do that since tomorrow is Sarah
Coddes last day before leaving for the Gulf Let me know ifyou have any more questions

Thanks Dave

David Press

Ecologist I Data Manager
San Francisco Area Network

Inventory and Monitoring Program
415331 0168

415331 5530 FAX

Forwarded by Dave PressGOGAINPS on 050920100933PM

To Cave PressfGOGAINPS cz NPS
From Sarah CoddePOREINPS
late 0610920100342PM

Subject camera and goggle calendar

N I Dave

never put up the camera pointed at as So the only camera out there is pointed at UEF She is
convince her boyfriend to change the batteriesmemory card for her So I told her to talk with

Sarah about leaving the camera out there or not

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 6638132
Sarah CoddeOnpsgov



Sarah To DavcPnsaa8GO0AN9BdWPS

06092010 1542 co

bcc

Subject camera and google calendar

Hi

never put up the camera pointed atOB 8o the only camera out there hs pointed atUEF She is
convince her boyfriend to change the batteriesmemory card for her Bo told her ho talk with

Sarah about leaving the camera out there or not

added you 10 the Qoogle calendar think if you QnAo this wmbpoQe
httomIwwwquonecqmacomuntsSemiceLoninoerwiomdoaosiva12DSGO0cuutinuahtto963A92F962

Fvvvmmaooqacum2Fcaendmr2FoendmroUuwuphttp3AY62FY62Fvmmv0000lacunn962FcoYendar2

Frender
log into your account and then search for my calendar its under ny personal email address

then you should be able ho link iomycalendar VYe can try h together tomorrow K
at home

SanahCodde

Biological Science Technician
Pinnpad MonitoringProgram
Point Reyes National Seashore
Phone 415 4645210
Fax 415883Q133
Sarah CoddeOnpqov



To Sarah Allen sarahalien@anpscdov

rc

06092010 0337 PM
bcc

Subject camera

History This message has been replied to

Ali Sarah

i just spoke to Sarah Codde about the camera Thats great to hear that she is going to
Florida to help with the oil spill I also hear that there is no one to take care of the camera
and you are thinking of taking it down for the time being However I may be able to
convince my roommate or my boyfriend to take care of it while I am healing
Ill let you know asap

EX 6

Your Photo on Bingca You Could WIN on Canada Day Submit a Photo Now



Cicely To Sarah Allen Ben BeckerPCRENPS@NPS
MuldooWOAKLANDNIPS

cc Dave PressGOGANPS@NPS
0611912010 0318 PM

bcc

Subject Fw Point of Clarification

Thanks let me know and Ill get back to Dave W and ask him to route these info requests through me in
the future as we agreed to at the meeting

C

Y MuMoon Superintendent
P01W RENESWAT10NAL L4SHORE

1 F4 Valley Road
Poiii i Rryes Station CA94956
phaiw 41546

Cmamitinent to it 4sion is romiaftmeni

Forwarded by Ocely MuldoonOAKLANDNPSon060912010 0314 PM

Dave PressGOGANPS

0610912010 0236 PM To Cicely MuldoonOAKLANDNPS@NPS

cc Ben BeckerIPORENPS@NPS Sarah
Ailen1P0RENPS@NPS

Subject Fw Point of Clarification

F217

Ill let you know what we here fromMgrad student about how many cameras are SuffiffMpresent
Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Jnventory and Monitoring Program
4153310168

4153315530 FAX
Forwarded by Dave PressGOGAINPS on 0610912010 0234 PM

David M Weiman

agresources@erolsco
M

060912010 0526 PM
AST

Ben David and Sarah

To benbecker@npsgovdavepress@npsgovAllen Sarah
PhDsarah

cc

Subject Point of Clarification

Kevin and Nancy were reviewing the MMC meeting and called me to discuss it One



part of that discussion centered on the camera taking VNEW of the Estero

Someone indicated that NPS regularly uses these cameras and M present they are in
use elsewhere at Point Reyes

The question emerged does NPS have more than one camera pointed fil the Estero
on or off shore or is this the only camera

We request that this be clarified at your earliest opportunity

Thank you

dave w

David M Weiman

Agricultural Resources
635 MarylandAve NE
Washington DC 20002
202 5465115
202 5464472 fax
agyesouLceserolscom



Dave PresslGOGAINPS To

Aawk 0610912010 02361 PNI cc

bec

Subject

History This message has been forwa

FYI

Cicely MuldoonOAKLANDJNPS@NPS

Eden BeckerPQREINPS @NPS Sarah
AllenPORENPS @NPS

Fw Point of Clarification

riled

Ill let you know what we here fromgrad student about how many are currently present

Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
415331 0168

415331 5530 FAX
Forwarded by lave PressIGCGAINPS on06092010 0234 PM

David M Weiman To benbeckernpsgov davepressr@npsgovAllen Sarah
agresources@erolsco PhDsarahnpsgov3
m cc

0610912010 0526 PM Subject Point of Clarification
AST

Ben David and Sarah

Kevin and Nancy were reviewing the MMC meeting and called me to discuss it One
part of that discussion centered on the 8a taking photos of the Estero

Someone indicated that NPS regularly uses these
f

ffls and at present they are in
use elsewhere at Paint Reyes

The question emerged does NPS have more than one pointed at the Estero
on or off shore or is this the only M

We request that this he clarified at your earliest opportunity

Thank you

love w

David M Weimar

agricultural Resources
635MaiTlandAwe N E
Washington D C 20002



202 5465115
202 5464472 fax
a rurcesrgerolscom



Corey Goodman TO Dave Press@npsgov

cc David Weirnan agresources@erolscomCicely Muldoon
0610912010 0232 PM C1ceiyMuldoon@npsgavKevin Lunny

kevin@drakesbayoystercornTim Ragen
bcc

Subject Re photographs

Thanks
Corey

On Jun 9 2010 at 231 PM Dave wrote

FYI the images went out with todays mail

Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
4153310168

4153315530 FAX

Y p Corey Goodman

f comp

f Y 06092010 1255

Y Y PM MST

I To

Dave Press

@nps
gov

cc David Weiman agresources@erolscom Cicely
Muldoon Cice1yMuldcon@npsgcv Kevin Lunny

I kevin@drakesbayoystercom Tim Ragen

tragen
@mmc

I Subject Re

photographs



Thanks Dave
Corey

On Jun 9 2010 at 1220 PM DavePress@npsgov wrote

Corey

I will send the images on CD by mail and will let you know when they
go out
the door I will send the images to Tim also

Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
415 331 0168

415 331 5530 FAX

Corey Goodman
I

I 06092010 06 37 J
I I AM MST I
p

q

i

I To David Press
C

davepress
@nps
gov

p
Cc Kevin Lunny Ckevin@drakesbayoystercom David

Weiman Cagresources@erolscom Tim Ragen tragen@mmcgov I

Cicely Muldoon
C

CicelyMuldoon
@nps
gov



I

Subject
photographs

I

7

David

This is a reminder and request to please send us the following
digital
photographs from the camera focused on the ELI and OB oyster beds and
lateral channel After the close of our meeting on Monday and after
most folks had already left you came back with a single B W print of
one photo from March 14 2008 and said you had now looked through the
series of photos with a boat in the lateral channel You said you
would email these photos to the attendants of the meeting since
these

axe the photos that I had requested in the morning Please send us

ASAP by email the full set of photos containing any sign of the boat
from 12 noon to 115 pm on March 14 2008

Second in the Briefing Statement document of May 1 2009 you
write

that you have photos of a DBOC boat on Drakes Estero on Sunday March
23 2008 Please send that entire series as well including the full
range of photos showing that boat

Please send all of these photos at the full resolution that you have
I believe that is 31 megapixels

Thanks very much If you want to send the photos on a DVD my
address

is EX 6 Hopefully you can send them by
multip e emai s yu nee on y send them to me on our side of the
table and I will distribute to Kevin and Dave

Thanks again

Corey



Dave PressGOGANPS To Corey Goodman
06092010 0231 PM cc David Neiman agresources@eroIscomCicely Muldoon

QceIyMufdoon@npsgovKevin Lunny

bcc
kevin@drakesbayoystercomTim Ragen

Subject Re photographs

FYI the images went out with todaysmail

Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
4153310168

4153315530 FAX
Corey Goodman

Corey Goodman To DavePress@npsgov
cc David Weiman agresources@eroIscoCicely Muldoon

4
rn

CiceIyMuIdoon@npsgovKevin Lunny
06092010 1255 PM kevin@drakesbayoystercomTim Ragen tragen@mmcgov
MST Subject Re photographs

Thanks Dave
Corey

On Jun 9 2010 at 1220 PM Dave wrote

Corey

I will send the images on CD by mail and will let you know when they
go out

the door I will send the images to Tim also

Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
4153310168

4153315530 FAX

i

I I Corey Goodman

j 1 06092010 0637
I I AM MST

1



7

To

davepress
@nps
gov

C

David Press

C cc Kevin Lunny kevin@drakesbayoystercom David

Weiman agresources@erolscom Tim Ragen tragen@mmcgov
Cicely Muldoon

Cicely Muldoon
@nps
gov

p Subject
photographs

David

This is a reminder and request to please send us the following digital
photographs from the camera focused on the UEN and OB oyster beds and
lateral channel After the close of our meeting on Monday and after
most folks had already left you came back with a single B W print of
one photo from March 14 2008 and said you had now looked through the
series of photos with a boat in the lateral channel You said you
would email these photos to the attendants of the meeting since these
are the photos that I had requested in the morning Please send us

ASAP by email the full set of photos containing any sign of the boat
from 12 noon to 115 pm on March 14 2008

Second in the Briefing Statement document of May 1 2009 you write
that you have photos of a DBOC boat on Drakes Estero on Sunday March
23 2008 Please send that entire series as well including the full
range of photos showing that boat

Please send all of these photos at the full resolution that you have
I believe that is 31 megapixels

Thanks very much If you want to send the photos on a DVD my address
is EX6 hopefully you can send them by
mult d them to me on our side of the

table and I will distribute to Kevin and Dave



Thanks again

Corey



EX 6 To SarahAlonsarahahen@npcgov

061092010 0219 PW boc

Subject RE accident

Hi Sarah
Ck then l will Is it not possible for someone out there to check on my camera Batteries
can last three weeks so it really only needs to be checked every three weeks Can Sarah
Coddedo t7 I realize everyone is very busy atPoint Reyes I may be able to convince my
boyfriend to check on the camera as well I am so disappointed this has happened It has
ruined everything for this summer
thanks
Andrea

SuLjact Re accident
To om

C eMnes s sueUu

FrornSarahAen@npsgov
Date Mon 7un 2010 170959 0700

I am so sorry to hear about your accident You need tu focus on
your recovery and not worrry about your work we will discuss plan Bhzr
your work when you are back on your feet

Take care

Sarah

Sarah G Allen PhD
Oceans Stewardship
National Park Service Pacific West Region
co Point Reyes Station CA 94956
5108171396 PVVRO
41S4645187PORE

For all at last return to the seato Oceanus
the ocean river like LheeverOowing stream of time
the beginning and the end Rachae Carson



Cicely To Corey Goodman
Muldoon OAKLANEVNPS

cc David Weiman agresourcesa@erolscom Kevin Lunny
061fl912010 013PM

tkevin drakesbayoystercomtragert@mmcgov
bcc George Tumbulil4AKLANDNPS

Subject Re thank you and requestR

Hi Gorey

Thanks for the note I thought it was a positive and productive meeting on Monday and was glad to have a
chance to hear the discussion and reach resolution on how to address each data point Dave and Sarah
have already been faster than I at getting back in touch and I knew that Dave is burning the images you
request onto a CD this afternoon and that Sarah is attempting to reach the volunteer who made reference
to digital images on the data sheet I will see what I can find out about last years briefing paper and get
back in touch

You talked at the Monday meeting about how divisive this issue has been in the community I agree and
believe we all have a real opportunity to change the tone of the discussion acknowledging where we
disagree and doing so without rancor or malice I confess the tenor of your message concerns me as it
seems to perpetuate the divisive tone that we are all committed to moving beyond I look forward to
discussing this further with you

Thanks

Cicely

COW17REYESielydprisxIncint

I ar Valley Road
Point ReYL LBIimi CA 949
phone 4154645

I
r

c f atuld sorenas bra r 4z

Gorey Goodman

Corey Goodman

060812D10 0208 PM

Dear Cicely

To Cicely Muldoon CicelyMuldoon@npsgov
cc Kevin Lunny 4kevindrakesbayoystercom David Weiman

ag resou rces eroIscom
Subject thank you and request

It was a pleasure meeting you yesterday I had beard great things about you from a rituriber of
people that I greatly trust and respect and so I have great hopes for your tenure at PINS to help
heal the wounds in our community caused by your predecessor and to find the right balance
between the Seashore the Park visitors and the agricultural use of some of the lands I look
forward to working with you and supporting you at the Seashore in this endeavor



Thanks also for attending the meeting yesterday At some point soon I would like to get together
with you privately to give you some historical perspective on the Drakes Estero issue and the

misuse of science so that you better understand what I discovered why I did so and what I
have learned over the past four years I worry that you are hearing only one side and that side is
biased It would be healthy for you to hear a perspective that doesntcone from Dave Graber
and ethers within the NPS It would be valuable for you to get out of the NPS and hear the story
from my perspective as a National Academy of Sciences member and local resident who became
involved at the request of Supervisor Steve Kinsey Most of what I have said has been validated
by the National Academy of Sciences panel the Inspector General and the Marine Mammal
Commission

As I mentioned to you yesterday when we talked after the meeting I have four specific requests

First concerning the May 1 2009 Briefing statement National Park Service Response to GoodmansJanuary 18 2009 Letter
to NRC would you please find out and tell me i who requested this documentie why it was written ii who wrote it all

of the authors please and iii to wham it was sent and distributed Naturally I was surprised recently to
discover this document over one year after it was written and distributed It contains many
misleading statements misrepresentations and false arguments all aimed at blunting a document
I had given to the NRG and of course provided to the NPS I hope that in the feature tinder your
administration documents coming from the PRNS will be authored will be distributed to the
relevant parties and that if they attack the work of an individual they will not be kept secret
from that individual but rather will be shared to allow a fair critique It should snake you wonder
why the folks who created this document didntwant me to see it At a later date I will share my
critique of it with you

Second concerning the secret camera that 6 been focused on the lateral channel and1urinysoyster beds for the past 2 12
years without ever telling Lunny or the public would you please immediately send to me the digital photos at full resolution
from 12 noon to 1 15 prat on March 14 2008 and the digital photos from March 23 2048 as cited in the Briefing Statement
for a one hour period including 30 minutes before and after the claimed images of a DBOC boat present on brakes Estero
Please dont be surprised if in the nearterra I submit a FOIA request for access to all of the photos but for the moment these two
dates are key Thanks for getting these photos from the two key dates for me now

Third would you please send me the couple of digital photos that in the December 10 2008
disturbance report Sue Van Der Wal says she gave to Sarah Allen

Fourth I have some advice and a request concerning the secret camera photographing GIs

oyster beds and oyster workers at UIN and QB and the lateral channel for the past 2112 years
As I told you yesterday this is very provocative to our community You said that you thought
thatthis camera was s pl fi being used for wildlife photographs The timing after the Neubacher
assertions in 2007 and controversy the positioning of the camera pointing lt at Lunnys
operation and the location of the camera hidden in thorns and vines suggests that it was set up to
optimize the observation of homo sapiens and not harbor seals PRNS officials and scientists
have had many opportunities to reveal the existence of this camera and lta digital photographs
and they have never done so The community is likely to respond very poorly to this revelation
I encourage you to make a strong statement to the community assuring them that under your
administration you will never use any photographic or listening device to spy on any of the
ranchers or farmers within the Seashore If you simply say that this camera is M6 at wildlife



you will regret such a statement as the photographs themselves and their use in the May 1 2009
Briefing Statement reveal the true intent the focus is on the lateral channel and the oyster
beds and is not optimized to get as many harbor seal hauloLit sites as possible I would
recornmend thatyou say that the hidden nature of this camera disturbs yOM as is the fact that

Lunny was never told and that you will investigate its purpose and history and that you will
assure the agricultural community that you will not allow spying on ranchers and farmers

Best wishes

Corey

Dr Corey S Goodman

smff



Corex Goodman To Dave
IWA cc David Weiman agresourcesLerolscomCicely Muldoon
06092010 1255 PM Cicely Kevin Lunny

bcc
kevin@drakesbayoystercomTim Ragen

Subject Re photographs

Thanks Dave
Corey

On jun 9 2010 at 1220 PM Dave wrote

Corey
I will send the images an CD by mail and will let you know when they
go out

the door I will send the images to Tim also

Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
4153310168

4153315530 FAX

I I Corey Goodman

I com

p p 06092010 0637
I AM MST

I To David Press

davepress
@nps
gov

p cc Kevin Lunny kevin@drake5bayoystercom David
Weiman agresources@erolsccm Tim Ragen tragen@mmcgov I

p Cicely Muldoon

Cicely Muldoon
@nps
gov



Subi ect
photographs

00

David

This is a reminder and request to please send us the following digital
photographs from the camera focused on the UEN and OB oyster beds and
lateral channel After the close of our meeting on Monday and after
most folks had already left you came back with a single BW print of
one photo from March 14 2008 and said you had now looked through the
series of photos with a boat in the lateral channel You said you
would email these photos to the attendants of the meeting since these
are the photos that i had requested in the morning Please send us

ASAP by email the full set of photos containing any sign of the boat
from 12 noon to 115 pm on March 14 2008

Second in the Briefing Statement document of May 1 2009 you write
that you have photos of a DBOC boat on Drakes Estero on Sunday March
23 2008 Please send that entire series as well including the full
range of photos showing that boat

Please send all of these photos at the full resolution that you have
I believe that is 31 megapixels

Thanks very much If you want to send the photos on a DVD my address
is EX 6 Hopefully you can send them by
mult them to me on our side of the
table and I will distribute to Kevin and Dave

Thanks again

7 Carey



Dave PressGOGAINPS To Corey Goodman

06092010 1220 PM cc David Weiman agresources@eroIscomCicely Muldoon
CicelyMu1doan@npsgovKevin Lunny4k

bcc
kev1n@drakesbayoystercomTim Ragen

Subject Re photographsm

Corey
I will send the images on CD by mail and will iet you know when they go out the door I will send the
images to Tim also

Dave

David Press

Ecologist Data Manager
San Francisco Area Network

Inventory and Monitoring Program
4153310168

4153315530 FAX
Corey Goodman

Corey Goodman To David Pressdavepress@npsgov
cc Kevin Lunny kevin@drakesbayoystercomDavid Weiman

om agresourGes@eroIscomTim Ragen tragen@mmcgovCicely
060912010 0637 AM MuldoonCicelyMuldoon@npsgov
MST Subject photographs

David

This is a reminder and request to please send us the following digital
photographs from the ica focused on the UEN and OB oyster beds and
lateral channel After the close of our meeting on Monday and after
most folks had already left you came back with a single 3W print of
one photo from March 14 2008 and said you had now looked through the
series of photos with a boat in the lateral channel You said you
would email these photos to the attendants of the meeting since these
are the photcs that I had requested in the morning Please send us

ASAP by email the full set of photos containing any sign of the boat
from 12 noon to 115 pm on March 14 2008

Second in the Briefing Statement document of May 1 2009 you write
that you have photos of a DROC boat on Drakes Estero on Sunday March
23 2008 Please send that entire series as well including the full
range of photos showing that boat

Please send all of these photos at the full resolution that you have
I believe that is 31 megapixels

Thanks very much If you want to send the photos on a DVD my address
is ffX 6 Hopefully you can send them by
mu rthem to me an our side of the
table and I will distribute to Kevin and Dave

Thanks again



Corey Goodman

060912010 0637 AM

David

To David Pressdavepress@npsgov

cc Kevin Lunny kevin@drakesbayoystercomDavid Weiman
agresources@erolscomTim Ragen tragen@mmcgov
Cicely Muldoon Cicely

bcc

Subject photographs

This is a reminder and request to please send us the following digital
photographs from the camera focused on the UEN and OB oyster beds and
lateral channel After the close of our meeting on Monday and after
most folks had already left you came back with a single BW print of
one photo from March 14 2008 and said you had now looked through the
series of photos with a boat in the lateral channel You said you
would email these photos to the attendants of the meeting since these
are the photos that I had requested in the morning Please send us

ASAP by email the full set of photos containing any sign of the boat
from 12 noon to 115 pm on March 14 2008

Second in the Briefing Statement document of May 1 20091 you write
that you have photos of a DBOC boat on Drakes Estero on Sunday March
23 2008 Please send that entire series as well including the full
range of photos showing that boat

Please send all of these photos at the full resolution that you have
I believe that is 31 megapixels

Thanks very much If you want to send the photos on a DVD my address
is EX6 Hopefully you can send them by
multidthem to me on our side of the
table and I will distribute to Kevin and Dave

Thanks again

Corey



Carey Goodman To Cicely Muldoon CicelyMuldoon@npsgov

cc Kevin Lunny tkevin@drakesbaycystercomDavld Weiman
06082010 0208 PM agresources@erolscom

bcc

Subject thank you and request

HIst ry R9 This message has been replied to an forwarded

Dear Cicely

It was a pleasure meeting you yesterday I had heard great things about you from a number of
people that I greatly trust and respect and so I have great hopes for your tenure at PRNS to help
heal the wounds in our community caused by your predecessor and to find the right balance
between the Seashore the Park visitors and the agricultural use of some of the lands I look
forward to working with you and supporting you at the Seashore in this endeavor

Thanks also for attending the meeting yesterday At some point soon I would like to get together
with you privately to give you some historical perspective on the Drakes Estero issue and the

misuse of science so that you better understand what I discovered why I did so and what I
have learned over the past four years I worry that you are hearing only one side and that side is
biased It would be healthy for you to hear a perspective that doesntcome from Dave Graber
and others within the NPS It would be valuable for you to get out of the NPS and hear the story
from my perspective as a National Academy of Sciences member and local resident who became
involved at the request of Supervisor Steve Kinsey Most of what I have said has been validated
by the National Academy of Sciences panel the Inspector General and the Marine Mammal
Commission

As I mentioned to you yesterday when we talked after the meeting I have four specific requests

First concerning the May 1 2009 Briefing statement National Park Service Response to GoodmansJanuary 18 2009 Letter
to NRU would you please find out and tell nie i who requested this document ie why it was written ii who wrote it ail
of the authors please and iii to whom it was sent and distributed Naturally I was surprised rece to
discover this document over one year after it was written and distributed It contains many
misleading statements misrepresentations and false arguments all aimed at blunting a document
I had given to the NRC and of course provided to the NPS I hope that in the future under your
administration documents coming from the PRNS will be authored will be distributed to the
relevant parties and that if they attack the work of an individual they will not be kept secret
from that individual but rather will be shared to allow a fair critique It should make you wonder
why the folks who created this document didntwant me to see it At a later date I will share my
critique of it with you

Second concerning the secret camera that has been focused on the lateral channel and Lunnysoyster beds for the past 2 12
years without ever telling Lunny or the public would you please immediately send to me the digital photos at full resolution
from 12 noon to 115 pm on March 14 2008 and the digital photos from March 23 2008 as cited in the Briefing Statement
for a one hour period including 30 minutes before and after the claimed images of a DBOC boat present on Drakes Estero
Please dont be surprised if in the nearterns 1 submit a F01A request for access to all of the photos but for the moment these two
dates are key Thanks for getting these photos from the two key dates for me now



Third would you please send me the couple of digital photos that in the December 10 2008
disturbance report Sue Van Der Wal says she gave to Sarah Allen

Fourth I have some advice and a request concerning the secret camera photographing Lunnys
oyster beds and oyster workers at LTEN and OB and the lateral channel for the past 2 12 years
As I told you yesterday this is very provocative to our community You said that you thought
that this camera was simply being used for wildlife photographs The timing after the Neubacher
assertions in 2007 and controversy the positioning of the camera pointing right at Lunnys
operation and the location of the camera hidden in thorns and vines suggests that it was set up to
optimize the observation of homo sapiens and not harbor seals PRNS officials and scientists
have had many opportunities to reveal the existence of this camera and the digital photographs
and they have never done so The community is likely to respond very poorly to this revelation
I encourage you to make a strong statement to the coramunity assuring them that under your
administration you will never use any photographic or listening device to spy on any of the
ranchers or farmers within the Seashore If you simply say that this camera is aimed at wildlife
you will regret such a statement as the photographs themselves and their use in the May 1 2009
Briefing Statement reveal the true intent the focus is on the lateral channel and the oyster
beds and is not optimized to get as many harbor seal haulout sites as possible I would
recommend that you say that the hidden nature of this camera disturbs you as is the fact that

Lunny was never told and that you will investigate its purpose and history and that you will
assure the agricultural community that you will not allow spying on ranchers and farmers

Best wishes

Corey

Dr Corey S Goodman



Mark Bartolini To CiceIyMuIdoon@npsgcv
markb@ptreyesorg

cc

06082010 1157 AM
bcc

Subject RE the MMC meeting DEADLINE TODAY

Secret cameras Actually the park has several cameras set up to observe
wildlife we dont release the location because of fear of vandalismtheft
but we will be happy to show you recordings to show that we dc in fact
monitor wildlife in several areas of the park

Some of her other questions are quite legitimate Go for it

Mark Bartolini

Executive Director

Point Reyes National Seashore Association PRNSA
Office 415 6631200 x 301
Fax 415 6638174

email Tnarkb@ptreyesorg
wwwptreyesorg

Original Message

From CicelyMuldoon@npsgovmailtoCicelyMuldoon@np5govJ
Sent Tuesday June 08 2010 846 AM
To markb@ptreyesorg
Subject Fw the MMC meeting DEADLINE TODAY

Embedded image moved to file pic03068qif
ForKarded by Cicely MuldoonOAKLANDNPS on0 OB46 AM

Sue

HusariOAKLANDNP
S To

Cicely Muldoon
06082010 0837 cicelyLrauldoon@npsgov
AM cc

Subject
Fw the MMC meeting DEADLINE TODAY

Fyi



From andrea blum andreablu
Sent 06082010 0828 AM MST
To Sarah Allen

Cc Ben Becker Dave Press

Subject the MMC meeting DEADLINE TODAY

Hi there

Hope all went well yesterday I need your help in getting the NPS and

your personal POV in this matter Its important considering the other paper
is now run by Dr Goodman Could you give me a roundup of what happened
yesterday and with the disputed data points having to do with Lunnys
operation Were they eliminated changed reinterpreted Where were the
disagreements common ground LUNNYseemed to come armed with proof that he
was not working on certain days payroll time clocks ie April 2007
why then is an volunteer observer trumping that information and the data not
reinterpreted when and why was a camera set up in the estero please
explain the purpose and who ordered the camera Why wasnt this public
information It was never announced nor was it mentioned in the hike out to

the estero during the MMC visit Why is the camera set up in the lateral
channel What information have you gleaned form the camera Is it also to
keep an eye on the oyster boats Will you share the photos

Finally can someone respond to this question what was the overwhelming
data in 2007 when Dan Neubacher said there was overwhelming evidence that
runny was hurting the estero Does that evidence still hold in your
opinion This is important because its this comment that started this

whole story war debacle epic Can we set the record straight is Lunny
hurting the estero and causing harbor seal populations to decline Are the
data points from April 2007 the ones that make this theory truefalse Can

I get a statement from you that explains all this Are any of you available
to talk asap this morning THx Andrea

Andrea Blum

Environmental Reporter
West Marin Citizen

mobile 4153006686

andreab0iiME



TO Ben Becker ben Becker@nps0ov
r

cc

06052010 0629 PM bcc

Subject RE accident

thank you
I asked Sarah Codde who told me to talk to Sarah Allen about it I emailed her but no
reply yet
I really hope I can find someone to look after it for me

Andrea

Subject Re accident
To om

From BenBecker@npsgov
Gate Sat 5 tun 2010 175858 0700

So sorry about the injury Best of luck with the recovery

Let me know if there is anything I can help with Is there someone who can
simply keep your camera in service

7

Ben

7

Ben Becker PhD
Director and Marine Ecologist
Pacific Coast Science and Learning Center
point Reyes National Seashore
1 Bear Malley Road
Point Reyes Station CA 94955

tel 4154645247

fax 415 8581202

benbecker@npsgov
httphorsenpsgovlporeparkmgmtpcslchtm

The Pacific Coast Science and Learning Center is one of 19 Research
Learning Centers at National Parks across the country working to increase
the effectiveness and communication of research and science through

Facilitating the use of parks for scientific inquiry
Supporting science informed decision making

a Communicating relevance and providing access to research knowledge
3 Promoting resource stewardship through partnerships



EX Id

Ben Bec er en esker@npsgov
06052010 05 21 cc
PM

Subject
accident

Hi Ben

I have some bad nevus i had an accident I fully dislocated my knee cap
I was in the hospital all day yesterday Now Im on crutches and I have a
leg brace and Im basically stuck in bed I cant believe this has
happened It has ruined all my plans for the summer I cant move up to
point reyes now I cant do my research I will be stuck in the city for 6
weeks and then have physio

I supposed there is always a possibility of me being able to move into sac
landing later this summer but I have no idea how long it will take for me
to fully recover and be able to hike out to my site

Snrr
any inconvenience

Enter for a chance to get your town photo on Bingca Submit a Photo Now

Your Photo on Bingca You Could WIN on Canada Day Submit a Photo Now



From

iWiiiiWElra

Date Thursday May 20 2010 0446PM
Subject Fw camera

Hi

Sarah A has a new computer so the Reconyx program is not on this one Were not sure why its not
working or how to install the program So I think you are going to need to call Reconyx Sorry

Sarah

PS Since Sarah is not going to be in Point Reyes very often any more you can leave the memory
cards with me to download

Sarah Codde

Biological Science Technician

Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 6638132
Sarah Codde@ npsgov

Forwarded by Sarah CoddePORENPS on 05202010 0443PM

To om

From Sara Co a PORE NPS

Date 051720100125PM
Subject Fw camera

loops sorry I just saw the card reader in Sarahs office I cant get it to work either the Schedule

button doesntopen to anything The only thing I can think of is maybe the Silent Image program
needs to be download onto the computer but I cant seem to figure out how to do that either Is the
program downloaded on your computer or do you just use the CD everytime I tried to use it on
Sarahs computer because Im pretty sure the program is on her computer but she is in the process of
moving to an office in Oakland and her computer is not in the office next door to me When she is
back in the office Ill see if the program is on her computer

Sarah

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 663 8132
Sar Cadd@pppss gou

Forwarded by Sarah CoddePORENPS on 05172010 0110PM

To EX
From saran Co e PORENPS
Date 05172010 01 00PM
Subject camera



Hi

I wasnt able to work on the camera settings because you have the card reader According to the
manual you need to program the settings onto the card which needs to be connected to the
computer It seems like you just open the Camera Settings tool and click on the Schedule option
But since I cant try it Im not sure if that would work for me or not Is that how you were trying to
do it

Sarah

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 6638132
SarahCodde9np gqy



From Sarah CoddePORENPS
To

Date Thursday May 13 20101 1219PM
Subject Re camera

Him
I think Sarah A forgot that she was the one that set up the camera I never had to program that one
Ive only had to program the camera that is already out Im not going to be at Pt Reyes on Friday If
you want to leave it on my desk I can try to take a look at it next week Theres also a chance that
Sarah still has the manual in her office or you can try to look it up on the internet Sorry

Sarah

Sarah Coddle

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 663 8132
SarahCodde@npsgov

wrote

To Sarah Codde csarahcodde@npsgov
From

Date 1 811PM

Subject camera

Hi Sarah

I was talking to Sarah Allen and she said that you are the one to ask about the camera I have the
older reconyx camera but I am having some issues in programming it I have set it to take one picture
every minute but the program will not let me open the schedule so that I can change when it turns on
and off Right now it just runs continuously Any ideas Are you familiar with the program to set the
camera I am coming down to Point Reyes on Friday will you be around by any chance

Thanks

30 days of prizes Hotmail makes your day easier Enter now



SarabCoddePDRENP8 To OevePresuXGOGANPS@NP3
1010 1654 cc

bcc

Subject E camera info

Here is where saved the PDFm

There are two files 1 for the camera set up for OB and 1 for the camera set up for UEF

File Names

UEF Camera data

OB Camera data

SomhCodd

Biological Science Technician
p1nniped Monitoring Program
Point Reyes National Seashore
Phone 415464G21Q
Fax 41GSG38132
Sarah CoddeanrsLiov



From Sarah CoddePURENPS

To

Date Friday May 07 2010 0938AM
Subject Camera sign

Hi

I have a sign ready for you for the second camera Cho you also need a tripod

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 6638132
Sarah Codde npsgoV



t

Sarah CoddePOREINPS

05032010 1526

To

cc

bcc

Subject Re camera

Hi

I dont have any plans to be on the Estero trail any time soon Sorry

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Pax 415 6633132
Sarah Codde a n i ov

EX 6 Orp 6

To Sarah Codde sarahcodde@npsgov
Pram

Date

Subject camera

Hi Sarah

m

So my camera was knocked by a bird or something last week I thought I fixed it back to the right
angie however I am looking at the pictures from last week and they are too high I have attached one for
you to see the angle If you happen to take the Estero trail please can you fix it dont go out of your way
If not its ok I will be out there on fri

IEX 6

Hotmail Messenger Get them on your phone now



Fromm Sarah CoddePORENPS

Date Friday April3D3G1Q03SSPM

Subject Re Satellite tagged animal at DE

Hi

Sorry l was out at another habor seal site all day Hopefully another time I can go
out with you Youll have to ask Sarah Aobout another lock Atone time we had
one so maybe she knows where it s I can get you another sign

Have a great weekend

Sarah

Sarah Coddle

Biological Science Technician
Pnniped Monitoring Program
Poin ReyesNabona Seashore
Phone 41S464521O
Fax 415G638132
Sarah CoJde@npsgov



From Sarah CoddePORENPS

Date Friday April 16 2010 0444PM

Subject Harbor Seals at UEF

H

One of my volunteers reported that they saw 40 seals on UEF during their 340 count sometime
between 340 and 430 on 410 When you download the pictures from that day can you check that
Theyre probably right but it just sounds like m lot since we are just now seeing some there so I want to
double check that they didntnnsdenbfvUEF

Thanks
Sarah

SanehCodde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Pax 415 6638132
SarahCodde@Op5gov



Ben BeckerPORENPS TO Sarah AllenPORENPSa@NPS
041312010 0156 PM cc

bcc

Subject current Drakes Studies

Sarah

These are the only Drakes Estero studies that are ongoing

Current d Proposed Studies in Dukes Estero

1 Phytoplankton community responses to nutrient regimes in Drakes Estero Marine
Conservation Area CA SFSU Marine Biology MsC candidate

2 Potential rapid survey for Naturalized Manila Clams in Drapes Estero Summer 201 0

3 Monitoring Possible Effects of Disturbance on Pacific Harbor Seals in Drakes Estero CA
SFSU MS student

Ben Becker PhD
Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
1 Bear Valley Road
Point Reyes Station CA 94956

tel 4154645247

fax 4158681202

benbecker@npsgov
http homenpsgovporeparkmgmtpcsfchurt

The Pacific Coast Science and Learning Center is one of 21 Research Learning Centers at National Parks
across the country working to increase the effectiveness and communication of research and science
through

Facilitating the use of parks for scientific inquiry
Supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships



mmwn
To psgo

oo

03142010 0201 PM bcc

Subject REfeowohip

History This message has been replied to

Hi Ben

I really appreciate you doing this for me realize it is last minute and this deadline really
crept up on me I know how busy you are and Iarn thrilled you can do this for me I have
attached the proposal for your review and any comments you may have on it will be greatly
appreciated Let nne know what you think

Thank you so much

EX 6

C m

Subec1 Re Fw fellowship
Date Fri 12 Mar 2010 161O18 0800

H

I can vvrtc you a letter ofsupport but Id need to see a rough draft of
your proposal At minimum an abstract title and basic methods and
results Ioan send the email to Elliot Dale on rnonday

For this fellowship appcaUon I suggest you be sure to closely tie
anticipated study results to informing park management

Good luck

Ben

Ben Becker PhB
Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
l Bear Valley Road
Point Reyes Station CA94956

Lel4154645I47

fax 4158681202

benbeckerclnpsgov



7

The Pacific Coast Science and Learning Center is one of 21 Research
Learning Centers at National Parks across the country working to increase
the effectiveness and communication of research and science through

Facilitating the use of parks for scientific inquiry
Supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships

5

Tonbsp nbsp Ben BeckerPORENPS@a NPS
ccnbspnbsp
bccnbspnbsp
Subjectnbsp nbsp Fw fellowship
Sarah CoddePORENPS

3 03122010 0350 PM
3 font size 1efont

3

7

7

7

7

7

7

7

7
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7

7

7

7

7

7

7

7

Hi Ben

Sarah is working with a Masters student from SFSU on the drakes



esLerooysLerarnn issue and this student needs a statement from park
personnel on the importance of the research to park management for a
fellowship appicaUon The application is due this Monday and Idont
want to bother Sarah with this Is there any way you can help with this
Do you know about this student and her research I dont feel like I orn an
appropriate person to write this statement l also feel this is little

last minute and with the harbor seal training tomorrow l dont have the
time Co deal with this l also understand if you dont have the time to
deal this sin should have contacted me sooner If you can help
the attached document and email has more information

Thanks
Sarah

Sarah Codde

Biological Science Technican
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 41S464521O

Fex 41S663813Z
5anahudde@npsgov

Forwarded by SarahCoddePORENPSonO312201O8343PM

Tn Sarah Codd h dd

From a m

Date P

Subject fellowship

HiSarah

Since Sarah Allen is taking some time off work I was wondering if you
could do this for me This deadQne crept opon me Iann working on an
application for fellowship attached info that gives students funding
for work in national parks
It asks for

Statementsof support email messages are ok from appropriate park
personnel addressing the relevance oy
the research to park management

Would it be possible for you to write something short for me It says
ernais are ok

Iorn sorry about the short notice this whole week mtschool has been
midterms for me

Thank you

IM on the go with Messenger on your phone Try now
Gy4VV Climate Change Fellowship 2U1Opdf



IM on the go with Messenger on your phone TcyLnow PmPomiDduc



Research Proposal

Literature Review

Recent pinniped research projects indicate the importance of spatial and temporal scales in

habitat selection Womble et al 2009 Overall it seems that the life history of pinnipeds is generally

understood However previous studies are lacking in the understanding of pinniped habitat

requirements Studies that have been conducted are primarily centralized on the terrestrial habitat

requirements of pinipeds Allen 1991 and few empirical studies have detennined the effects of

disturbance on pinnipeds

Disturbance is defined as any activity that alters normal behavior and in many locations

disturbance is an important factor affecting the haulout patterns ofpinnipeds Suryan and Harvey

1999 Examples of disturbance include aircraft boats seismic activities pedestrians kayakers and

of course natural predators Disturbance can be anthropogenic or nonanthropogenic and both can be

severely detrimental to pinniped populations Anthropogenic disturbance is seen to affect haulout

site choice Schneider and Payne 1983 breeding behaviors feeding and in result may cause

population declines Stevens and Roness 2003 In some situations pinnipeds have become

accustomed to disturbance while in other situations disturbance has led to the eventual abandonment

of haulout sites Disturbance can cause separation ofmothers and pups and can be a significant

source of pup mortality Wildlife oriented recreation may also may a part since ecotourism activities

are increasing Dufius and Dearden 1990 The distances between the pflimped and the disturbance

as well as the length of exposure are key factors in pinniped behavioral response and adverse

effects Green et al 2003 Studies assessing the potential impact of fisheries have pointed to

declines in marine mammal populations due to anthropogenic interactions and recommend

comprehensive monitoring of population trends and improved regulations in order to minimize

impacts on local pinniped populations Thompson et al 2006 In regards to mariculture previous



research has shown that seal disturbance rates increased with increases in oyster harvest and that

haulout site choice can be best explained by inariculture activities Becker et al 2009 To monitor

pinniped populations current research projects indicate the value of using video cameras to capture

rare behavioral characteristics identify critical habitat types including important foraging areas

determine local preferred prey species and examine dive times Williams et al 2000 Valuable

infonnation can be obtained on habitat use prey species behaviors abundance distribution

physiology disturbance and foraging ecology There is immense significance and application in

using video cameras to observe pinnipeds Many conservation and management issues can be

clarified and ameliorated using video camera techniques In the context of disturbance video

cameras are an effective tool to monitor population dynamics in the hopes of improving

regulations in order to minimize impacts on local pinniped populations

Introduction

The harbor seal is a small phocid seal common to waters along the west coast of north America and

ranges from Baja California to Alaska Grigg et al 2009 The harbor seal is the dominant pinniped

and only yearround resident in the San Francisco Bay Area The colony at Point Reyes National

Seashore represents the second largest concentration of harbor seals in California and accounts for

20 of the mainland population Lowry et al 2005 Most of the Point Reyes coastline remains

relatively pristine and provides important marine and terrestrial habitat for seals to rest molt feed

and breed where human encroachment is minimal Truchinski et al 2005 There have been several

studies on the haulout patterns of harbor seals in undisturbed areas but the effects ofantlu

activities on haulout patters have rarely been examined Allen et al 1984



This project will investigate the effects of disturbance on the Pacific harbor seal Phoca i4tulina

rpopulations at Drakes Estero located near a mariculture operation at Point Reyes National

Seashore California The hypothesis is that there are no observable effects of disturbance from the

mariculture operations on the harbor seal populations The alternative hypothesis is that the harbor

seal populations are subject to disturbance effects from mariculture operations

Methods

At Drakes Estero and Estero de Limantour there are eight haulout sites where the colony

referred to as the Drakes Estero or Limantour seal colony hauls out Harbor seals use haulout sites

for breeding resting areas thermoregulation and for predator avoidance This study investigates

disturbance at three of the eight haulout sites in the estuary These prime haulout sites are in close

proximity to mariculture operations Prime haul out sites are sites that have easy access to the water

and proximity to food sources

Long term surveys will be conducted from March 2010 to August 2011 at an observation

point overlooking the three haulout sites I will be taking into account a number of factors that are

known to influence the degree of harbor seal response to disturbance such as season presence of

pups is important because mothers with pups means higher sensitivity to disturbance and prey

availability site topography and number of seals present at the haul out sites Each survey will last

at least 2 hours and data will be collected on the location number ofadultimmature seats the

number of pups and dead pups present Disturbance will be recorded during each survey and data

collected includes the type ofdisturbance duration and harbor seal behavioral response

A stationary video camera will be used to document harbor seal population dynamics haul

out site choice and disturbance effects The video camera will be positioned at the haulout site

closest to the mariculture operations as this is the site predicted to exhibit the highest incidence of

disturbance This particular haulout site has been subject to a large scale disturbance from



mariculture operations whereby the seals have abandoned the site Now that the largescale

disturbance has been removed recolonization of this previously disturbed haulout site can be

investigated This footage alone with the surveys will then be analyzed from a behavioral

perspective and statistical analyses will be conducted

Conclusion

Long term effects of disturbance are difficult to assess but the application of video cameras

strategically positioned at haulout sites in these areas that may be affected by disturbance will

provide insight into pinniped response and the resulting population dynarnics Since minimizing

disturbance effect and protecting haulout sites is crucial to conserving populations this project will

have important implications for the management and conservation of harbor seals at Point Reyes

National Seashore
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From SarohCoddaPRENP5

To m

Date Thursday March 042011D 0802AM
Subject Re hriday

lnn not Sure if Sarah or I will be hana Friday afternoon ApanL there are a few roennnry cards in the
bag7 A1so keep an eye on the weather forecast today because I think it is supposed to rain tomorrow

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 6638132

wrote

Sarah Cadde sarahcodde@npsgov
mm m

DateQ303ZO1O1136PM

Subject frdoy

Hi Sarah

Just wanted to let you know that I be heading out to the field on hi I have some data to download
on your computer or Sarah Allens computer before I head out in the field Will you be arnund fri
afternoon Or can i just download the data onto your computer for you The memory cards are full

r week is going well for ya

Take your contacts everywhere Try Messenger for rnobile



From Sarah CoddePORENPS
To

Date Friday February 26 2010 07 24PM
Subject RE This friday

Yes the office should be open The person who works in dispatch gets there around 930 or 10 I
think In regards to how long you should be at the site you should discuss that with your advisor I
would think if you really want to start learning their behavior you should stay out there for at least 3
hours doing a survey every 12 hour When I was out there I stayed out for 4 6 hours depending on
the time of low tide

Ill see you on the 13th if not before Let me know if you need a ride on the 13th

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 663 8132
SarahCodOe npsgpv

rn wrote

To Sarah Codde sarahcodde@npsgov
From m

Date 02 26 2011 3P

Subject RE This friday

Hi Sarah
Thank you
Yeah it is strange indeed one leg of the tripod slipped The camera was still upright but shifted so the
view was crooked

Now Im thinking about heading out to the site on Sunday will the office be open for me to get new
batteries clipboard etc
Also I am wondering how long should I be at my site for meaning how many surveys should I do
one every half hour
Thanks

ps I will definitely come out to the training session on March 13th

Subject Re This friday
From Sarah Codde7on s ov
To
CC

Date Thu 25 Feb 2010 08 44 53 0800

Hi

Everything is going well just super busy Thats weird about the camera we newer once had it fall
before The next time you are out there just double check that it is really stable on the ground Its
supposed to be bad weather tomorrow so I dont know if youll snake it out here but just play it by ear
and check the weather reports tomorrow Low tide is 08 ft at 4 30PM Here is a good website to
check the tides



http Itidesandcurrentsnoaagovdatamenushtmlstn9414290Io2OSan20Frandsco 0o
20TideP
The low tide is 45 minutes later than SF tide fisted in the website

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 663 8132
Sarah Codde npgQv

m wrote

To sarahcodde@npsgov
From m

Date 02242010 10 37 PM
Subject This friday

Hi Sarah

How is your week going Anything exciting happen with the elephant seals I actually went out
hiking in Point Reyes on sat with my bf It was gorgeous weather and we took the shuttle bus
service up to the light house area and saw some amazing elephant seals We didnt see any whales
though but well have better luck in March

As for updates on my site When I got out there the tripod had slipped Footage from the video card
showed that it happened at night during the week owl I corrected the camera as best I could and
from the video card footage it seems I have it in the right spot exactly So this makes me happy and
hopefully this week I will have some good video of the seals

I am planning on corning out on friday not sure how the weather will hold up and im wondering
about the tides

Talk to you soon

Live connected with Hotmail on your phone Learn snore

Live connected with Hotmail on your phone Learn more



Prowl Sarah Codde PORE NPS

To

Date Wednesday February 17 2010 0243PM
Subject RE drakes Estero

I created a folder for you to put your completed datasheets in and there is also a folder that has copies
of your data sheets Feel free to take there and you can make more copies on your own You wilt see
these folders when you come into my office They are on the desk next to mine and have the batteries
and memory cards on top of them

I also emailed Sarah Allen a copy of the data sheets and she was going to email them to Ellen so check
with Ellen if she has these

Coo not record seals that are in the water only ones that are on the sandbars
Its too bad you cant make it to the trainings but dont worry Sarah or I will get out with you soon

Sarah Coddle

Biological Science Technician
Pnniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 663 8132
SarahCodde@npsgov

K wrote

To sarahcodde@npsgov
From d
Date 6 172Q1Q 02 PM

Subject RE Drakes Estero

Hi Sarah

Thanks for the tide info My roommate is taking me out to the site so that should be fun I am glad the
camera might be on track now
Right on my datasheet I put UEF for 3 seals but they were in the water near the sandbar but not on
the sandbar Do we still count them or just make a note that they were in the water And can I
please make photocopies of the datasheets

Looking at the dates for the harbour seal training I am sad to say that I have class fieidtrps on both
of those days What are the chances So I am disappointed in that If the field trips are close by to
Point Reyes I might be able to swing it and Ill let you know closer to the date if I can stop by I
really do want to be a part of seal training
Thank you for all the information and I hope to see you Fri morning

Subject Re Drakes Estero
From SarahCodde@npsgov
To

CC

Date Wed 17 Feb 2010 120016 0800



Friday should be a good day Low tide at Crakes is around 930AM and high tide is at 400 but its only
4 ft So going out in the morning should be perfect probably leave headquarters sometime between 8
and 830 I checked out the images from after you moved the camera and its a little foggy and the
sandbars arent very exposed so its hard to tell if its aimed at the right spot but it is definitely low
enough Now we just need to see if the sandbars show up in the image or if we need to move it over
to the right a little On your datasheet you put that you saw 3 seals on UEF so that is the sandbar the
camera is pointed at Is that right I didnt see anything in the pictures which makes me wonder if
maybe the camera is not pointed at the right sandbar and it might need to move over to the right a
little But we should probably wait until we look at the pictures from this past week I attached a
picture from the most recent camera move

Here are the details about the harbor seal trainings If you need a ride let me know It should be fine
you just need to get a ride to San Rafael and I will probably need to get to headquarters around 8
which means leaving San Rafael around 7 20

HARBOR SEAL TRAINING DETAILS

The rst trainingon Feb 27 will just be classroom material and we will not be going out into the field All you will need to bring
with you is a lunch a notebook and pencilpen

For the second taaiti ng onMar13wewill be splitting the day with classroom in the morning and a fieldtrip in the afternoon P
lease bring hiking boots a backpack rain gear layers of clothing for warm and cold weather a lunch snacks plenty of water a
notebook and pencilpen and anything else you need to be comfortable outdoors for an extended amount of time

SCHEDULE

Feb 27 meet at the Red turn at Sear Valley Head Quarters at 900 am

We will have bagels fruit and coffeetea for everyone in the morning

This training will include an overview of marine mammals some information regarding the natural history of the park and the
harbor seal monitoring program and information on harbor seal research being done by a local biologist

BRING YOUR OWN LUNCH

The training should be over around 300



March 13 meet at Red Barn at900am unless notified otherwise at the Feb 27 training

The focus of this training will be learninghow to use your equipment monitor and collect data

We will also cover site mentors elephant seals research at Point Reyes and safety

BRING YOUR OWN LUNCH

After lunch we will be hiking out to a harbor seal haulout and surveying the site

We should be knack to parr headquarters and finished by500pm

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Paint Reyes National Seashore
Phone 415 4645210
Fax 415 663 8132
SarahCodde@npsgov

cA o 11WITfi

To SarahCodde@npsgov
Fro rn o rte

Date 1010AFM10A
Subject Re Drakes Estero

Hi Sarah Im thinking of coming out to the field on fri How are the tides looking
Hope ur having a good week

Original Message
From Sarah
To

Subject Re Drakes Estero
Sent Feb 10 2010 508 PM

Hi Yes be at the site by 230 or earlier depending on how much time you
wane o spend out there I will leave the memory card and batteries on my desk
When I checked the status the batteries were at 65so we still havent needed to
change there One more recommendation before you remove the memory Gard move the
camera down let it take a few pictures and then switch the card That way we can
see on Friday if the camera is in a goad spot or not I will most likely be in the



field Friday afternoon with Sarah Allen Sarah Codde
Biological Science Technician Pinniped Monitoring Program Point Reyes National
Seashore Phone 415 464 52110 Fax 415 663 8132 SarahCodde@npsgov

wrote To SarahCodde@npsgov From
EX 6 Date 02102010 0930AM Subject Re Brakes Estero Hi

ara

Sent via B1ackBerry from TMobile

Windows@ phoneyour Windows stuff on the go See mare



From Sarah CoddePORENPS
To

Date Wednesday February 10 2010 05 08PM

Subject Re drakes Estero

Hi

Yes be at the site by 230 or earlier depending on how much time you want to
spend out there I will leave ther card and batteries on my desk When I
checked the status the batteries were at 65o so we still havent needed to change
them One more recommendation before you remove the memory card move the
camera down let it take a few pictures and then switch the card That way we can
see on Friday if the camera is in a good spot or not I will most likely be in the field
Friday afternoon with Sarah Allen

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 563 8132
Sarah Coddednpsgov



From Sarah CoddePORENPS
To M

date Monday February 08 2010 0505PM

Subject Brakes Estero

Hi
Im planning on going out to brakes Estero tomorrow Tuesday to adjust the camera I know this is
kind of last minute but hopefully you can come out with me Im pretty sure I wont be available on
Thursday or Friday of this week But if you cant come out tomorrow then Ill go ahead and adjust the
camera and maybe you can come out on your own later this week to change the memory card so we
can see if the pictures are getter
Ill probably be leaving tomorrow around 12 or 1230 and FN be in the office until then so you can email
me or call me if you want to meet up with me This is also depending on weather There is a chance of
rain tomorrow so if its pouring then Im not going to go

Sarah

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 563 8132
SarahCodde@npsgov



To Sarah Allen sarahaUon0dnpmgov
co

0204120100152PM bcc

Subject RE This Friday

IHistory 5P This message has been replied to

Hi Sarah

I am wondehng if you got a chance to talk to Sarah about the carnera and if she was able to
get out there bo adjust t I am still available to go up on Friday to check itasweD

Subject Re This Friday
To SanahCoddegnpsgov

From baranvencnpsgov
Date Tue 26Jen 20I0 110804 0800

If you can come early In the morning check with Sarah on Urne then we
can arrange to get the camera and you set up

Sarah

Sarah GAllen Ph
Senior Science Advisor

Point Reyes National Seashore
Point Reyes Station CA 94956
415464SI87

EX 6
To

Sarah Allen saraheien@npsgov
01I620100954cc

AN

Subject
This Friday



From Sarah CoddePORENPS
To a

gate Monday February 01 2010 0815PM

Subject Fw Re Re This Friday

Hi
In case you dont get a chance to call me here are some answers to your questions
Tomorrow is still a goad day to go It might rain but it might not Dont go out if its
pouring rain but if its just lightly raining you should still go Ill be in the office
around 8201 and leaving to go out in the field around 830 I could give you a ride
to your site but if it doesnt rain then I need to pick you up between 1 and 2 If it
does start raining then I would end my survey early I could probably lend you a
radio so we could keep in contact in case I end my survey early But hopefully you
will have a car To continue doing these surveys you will need to have your own
car It wont be very often that I can drive you to the site and no one else will be
able to either

If I dont see you I will leave a memory card and backup batteries on my desk Just
a reminder when you get to the camera take off the cover press the OK button to
check how much battery is left If there is less than 50 then change the batteries
Before you remove the memory card or the batteries turn the camera off then
switch the memory cards and change the batteries if needed Turn the camera
back on then press OK to arm the camera put the cover back on and youre set

Call me if you have more questions 5

Sarah Codde

Biological Science Technician
Pinriped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 5638132
Sarah Codde@npsgov

Forwarded by Sarah CoddePORENPS on 02012010 0750PM

To EX
From ara ff7 e

Date 02012010 0418PM

Subject Re Re This Friday

Hi
I just got back from the field and I still need to talk to Sarah A about some things so
why dont you call me later this evening on my cell phone 5 I might
be able to drive you to the site but I dont know if the timing wi worn o pick you



up I might be out in the field longer than you will need to be Also there is a
chance of rain tomorrow which might limit what I do Call me tonight

Sarah Codde

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 663 8132
Sarah CoddeVnpsgov

wrote

To SarahCodde@npsgov
From om

Date

Subject Re Re This Friday

Hi Is tomorrow still a good day to come out and check the camera I may be able to
borrow a car Is there anyone else who could possibly do this If I get up to the park
without my own car can someone take me to my site I have a lot of questions
May I call you later about this and other info Ive been in class all day without a
break What number may I reach you at



From Sarah

To

Date Wednesday January 27 2018 1021AM
Subject Fw Re This Friday

Lets actually meetetmy office at815

SarahCodda

Biological Science Technician
Pinniped Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 4I5 6638132
SanshCodde@npsgov

Fonmarded by Sarah CoddePORENP5 on 01272010 1020AM

To

From SarahCoddePORENPS

DateQ1Z6ZO1O1145AM
Subject Fw Re This Friday

I wilt be taking you to the site this Friday Weather should be ok but have some things I need to do
in the afternoon sovve are going to have to do this near high tide in the rnornng But Ive been to this
site many times and should be able bo know where the sandbar is without actually seeing it Lets plan
on you meeting me at my office around 880 My office is in theAdnnin building the first building on
your right when you turn onto the road towards the visitor oenheM It has sflag pole right in front of
it and Im the first office on the right when you enter the building If youve never been here before I
can give you better directions Just let rne know

Thanks
Sarah

Sanohbdde

Biological Science Technician
Pimniped Monitoring Program
Point Reyes National Seashore
Phone415464521O

Fax 415 6638132
SaahCDddQ@n0sgoY

Forwarded bySarnh CoddePOFlE0PSon01263010 1122AM

To EX 6 EX SarahoddePORENPS@0PS
Frorn7SarahA7nPQRENP5
DateO1262O1Q11O8AM
Subject Re This Friday

If you can come early in the morning check with Sarah on time then we can arrange to get the
camera and you set up

Sarah



Sarah G Allen PhD
Senior Science Advisor

Point Reyes National Seashore
Point Reyes Station CA 94956
415 4645187

EX 6 EX 6

EX 6

01262010 0954 AM

Hi Sarah

To Sarah Allen

sarahalleno@npsgov
cc

Subject This Friday

I am just wondering if Friday still works for you I am all set to come up on Friday but I know the
weather has been and continues to be bad Let me know closer to the day if I can still come up
Hopefully it wont be raining
Have a good week and hope to see you soon

Spread the cheer with Messenger for mobile Learn more



rf
EX 6

EX
To Sarah

EX 6
cc

011042010 1122 AM bcc

Subject Re Drakes Estero

History P This message hass been replied to

Hi Sarah

I never heard back from you and wanted to make sure you received the last email I sent you with
the Drakes Estero info attached I also wanted to let you know that I have mailed out the CDs
containIng the photos They should be arriving this or next week Let me know if you have any
questions

Warmly

On Mon Nov 9 2009 at 605 PM
Hi Sarah

wrote

I hope everything is going well at Point Reyes I miss it terribly I have attached a word
document which contains the activity at DrakesEstero captured by the camera I apologize that
I am sending it to you two months after I took the camera down Tm hope Sarah Codde told
you that I lost the original word document when my computer crashed and thus had to look
through the photos a second time Not bad photos to look at though I tried to describe the
activity clearly and in an organized fashion but if you have ANY questions about it please let
me know and I will clarify Also if there is any type of information missing that you were
hoping to have I would be happy to add it on I am also mailing you the CDs that contain the
photos so you have them for your records I Hope you are doing well

Warmly



To SarahAllen@npsgov
cc

10305 PM bcc

Subject Drakes Estero

HI Sarah

I hope everything is going well at Point Reyes I miss it terribly I have attached a word document
which contains the activity at Drakes Estero captured by the camera I apologize that I am
sending it to you two months after I took the camera down Tin hope Sarah Codde told you that I
lost the original word document when my computer crashed and thus had to look through the
photos a second time Not bad photos to look at though I tried to describe the activity clearly and
in an organized fashion but if you have ANY questions about it please let me know and I will
clarify Also if there is any type of information missing that you were hoping to have I would be
happy to add it on I am also mailing you the CDs that contain the photos so you have them for
your records I Hope you are doing well

Warmly

M
DrakesEsterodoc



DrakesEstero

No activity seen from start date 417 Lmtil430

43009

750754boat approaches UEM from above OB
7 54811 tending to beds on UEM
811 to 813 boat leaves taking route above OB
Seals present on sandbars no disturbance

819 to 820 boat approaches UEM from above OB
920 to 843 tending to beds on UEM
843 to 846 boat leaves taking route above OB
Seals present on sandbars no disturbance

5109

726728boat approaches UEM from above OB
728732 stays in same spot near UEM but no tending
732735 boat leaves taking route above OB
no seats present on sandbars

9579boat approaches UEM from above OB
958 to 1000 tending to beds on UEM
1000 to 10 01 boat leaves taking route above OB
Seals present on sandbars no disturbance

5309

5 35536 1 kayak travels down the channel between OB and UEM
Seals present on sandbars no disturbance

5809

12181220Boat approaches UEM from above OB
1220224 Tending to beds on UEM
224228 Boat leaves taking route about OB
no seal present on sandbars

107108 Second boat approaches UEM fi above OB
108113 tending to beds on UEM
114116 boat leaves taking route above OB
no seals present on sandbars

51209

833834Boat approaches UEM from above OB
834839 tending to beds on UEM
839841 leaves taking route above OB
no seals present on sandbars



52109

148150 boat approaches UEM from above OB
150158 tending to beds on UEM
15820Qboat leaves taking route above OB
no seal present

201215 boat approaches OB from above OB do not get out of boat Boat then travels to
another spot on OB do not get out ofboat Beat then leaves taking route above OIL
seals present no disturbance

52309

10451047 beat approaches IJEM from above OB
104710 49 tending to beds on ITEM
10491051 boat travels across channel to OB

10511056 tending to beds on OB
10561100 boat leaves taking route above OR
no seals present on sandbars

302310 boat approaches OB from above OB
310318 tending to beds on OB
318326 boat leaves taking route above OB
no seals present on sandbars

52609

Disturbance

755 Hall of the harbor seals on OB flush to water The cause of disturbance is unknown

805 Harbor seals rehaul

52809

828827 boat approaches LTEM from above O3
827834 tending to beds on UEM
834836 boat leaves taking route above OB
no seats present on sandbars

52909

743747 boat approaches OB from above OB
7 47749 boat stays at OB but do not tend to beds
749752 boat moves to another spot on OB
7 52755 boat stays at 013 but do not tent to beds
755759 boat moves from OB to UEM

7 59805 tending to beds on UEM
805808 boat leaves taking route above OB
no seals present on sandbars



61609

838842boat approaches OB from above OB
842851 tending to beds on OB
851858 boat leaves taking route above OD
seal present on sandbars no disturbance

918921 boat approaches UEM from above OR
921931 tending to beds on UEM
9boat leaves taking route above OR
Seals present on sandbars no disturbance

10191026 boat approaches OB from above OB
10261139tending to beds on OB
11 291137 boat leaves taking route above OB
seals present on sandbars no disturbance

61709

840846 boat approaches UEM from above OB
8461049tending to beds on UEM
10491052boat travels from UEM to OB

10521223 tending to beds on OB
12231228boat leaves taking route above OB
no seals present on sandbars

61909

10 341041 boat approaches UEM from above OB
10411047tending to beds on UEM
10471050 boat leaves taking route above OB
no seal present on sandbars

12451246boat approaches UEM from above OB
12461255tending to beds on UEM
12551256boat leaves taking route above OB
no seals present on sandbars

62309

159204 boat travels to UEM from above OB and back

no seals present on sandbars

62509

110911 12 boat approaches UEM from above OB
111211 20 tending to beds on UEM
11201122boat leaves taking route above OB
seals present on sandbars no disturbance



7309

11141124 five kayaks travel across OB and UEM
no seals present on sandbars

11401143 two kayaks travel across OB and UEM
no seals present on sandbars

11431145 one canoe travels across OB and UEM

no seals present on sandbars

11461148 two kayaks travel across OB and UEM
no seals present on sandbars

12041207 one canoe and one kayak travel across OB and UFM
no seals present on sandbars

1220one canoe and one kayak travel across UEM and OB
no seals present on sandbars

12531255 one kayak travel across OB and UEM
no seals present on sandbars

112115 boat approaches UEM from above OB
115133 tending to beds on UEM
133135 boat leaves taking route above OB
no seals present on sandbars

148155 four kayaks travel across UEM and OB
no seals present on sandbars

155158 four kayaks travel across UEM and OB
no seals present on sandbars

214224 four kayaks travel near OB and UEM
no seals present on sandbars

240241 one kayak travels across OB and UEM
no seals present on sandbars

244301 two kayaks travel in channel between OB and UEM
no seals present on sandbars

340342 two kayaks travel near UEM and OB
no seals present on sandbars



7909

12421245boat approaches UEM from above OB
1245101 tending to beds on UEM
101103 boat leaves taking route above OB
seals present on sandbars no disturbance

237240boat approaches UEM from above OBThey do not got out ofboat to tend
240244boat leaves taking route above OB
no seals present on sandbars

71009

10541056boat approaches UEM from above OB
10561111 tending to beds on UEM
11111113 boat travels from UEM to OB

11 131137 tending to beds on OB
11371140 boat leaves taking route above OB
seals present on sandbars no disturbance

71109

329332 two kayaks travel near OB and UEM
no seals present on sandbars

334339 two kayaks travel near OB and UEM
no seals present on sandbars

438446 boat travels from OB to UEM and then leaves taking route above OB They do not get
out of the boat to tend

no seats present on sandbars

71209

Disturbance

11071120 one kayak travels down OB channel and into the protected area
1119 100 ofharbor seals on OB flush to water

1125 some of the seals rehaul but not all

208222two kayaks travel down OB channel
seals present on sandbars no disturbance

71709

819822 boat approaches UEM from above OB
822825 tending to beds on UEM
825828 boat leaves taking route above OB
seals present on sandbars no disturbance



111113 one kayak travels near OB and UEM
no seals present on sandbars

1582 00 one kayak travels near UEIvIand OB
no seals present on sandbars

301304 five kayaks travel near UEM and OB
ono seals present on sandbars

Disturbance

445408 one kayak travels from UEM over CAB and enters Into protected area
408 100 of seals on OB flush to water It was almost low tide so not a lot of seals were hauled

out None of the seals rehauled

72109

529832 boat approaches UEM from above 3B
8 32842 tending to beds on UEM
842846 boat leaves taking route above OB
seals present on sandbars no disturbance

1 041138 boat approaches UEM from above OB
1 1381 41 tending to beds on UEM
1411 45 boat leaves taking route above OB
no seals present on sandbars

243252 one kayak travels in channel above OB and UEM
no seals present on sandbars

72209

12 391243 boat approaches UEM from above OB
1243209 tending to beds on UEM
2139213 boat leaves taking route above OB
no seals present on sandbars

72309

Disturbance

9 199 51 four kayaks moored on UEM
9511006 kayaks travel down OB channel and enters protected area
1005 50 of seals on OB flush to water

10 051025 same of the seals rehaul riot all

Disturbance

931942 one kayak travels down OB channel and enters protected area
942 all but about ten seals flush to water

945 most seals rehaul



72909

11 091110 one small white motorboat travels under OB and UEM with wake

seals present on sandbar no disturbance

73009

820923 boat approaches UEM from above OB
823838 tending to beds on LIE
823846 boat leaves taking route above OB
seals present on sandbars no disturbance

11381140two kayaks travel below OB and UEM
seals present on sandbars no disturbance

12181219boat approaches UEM from above OB
12191228 tending to beds on UEM
12281232boat leaves taking route above OB
seals present on sandbars no disturbance

337351 boat approaches UEM from above OB and then leaves taking same route above OB
They do not get out of boat to tend to beds
no seals present on sandbars

354356 two kayaks travels below UEM and OB
no seals present on sandbars

73109

332346 boat approaches UEM from above OB Then leave taking same route above OB They
do not got out of the boat to tend to beds
no seals present on sandbars

340343 one canoe travels over UEM and OR

no seals present on sandbars

8109

11051106boat approaches UEM from above OB
11061149 tending to beds on UEM
11491155 boat leaves taking route above OB
no seals present on sandbars

12361241 one kayak travels over OB and UEM
no seals present on sandbars



8enahVenPDRE0NPD

09112009 0920 AM

Iw
Subject Fw camera

To Don NeubecherPORENpS@MPS

cc JohnADnPGsyoPORBNPS@NPS

boc

This is turning into o very complicated process think e might consider purchasing the camera but the
other parts next fiscal year and we can have Bill Shook or some one else who is tech savy to make
decisions about parts

Sarah

Sarah G Allen PhU
Senior Science Advisor

National Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94956
Phone 4154845187

Fax 4154645182

saoahnen@npugov

Fonwandedby Sarah AKamPORBNPSon091120DQO01Q

Shawn Brown To DamhAOeoignpygmv
abmwn@perxn00Qov co

Subject Re camera

09V012009 1155 MST

Our setup sasfollows

lV

f

VVe have aniQeye7ll camera insideaohuhousIrg UVe are using a Directed Perceptions Pan Tilt unit

VVe contracted with o local solar company for the solar power Fat Spaniel is who we are using to

monitor our solar array We are using VVe6 Relays to control the povvefrom the inYernat We are
udnganAirhnkPOExwitchhorpoweron6intenetThe wireless link we have is from a company called

HeuteSpnt Those are the major components for this setup The main issue is it looks 1ikea lot ofthe

components that we purchased have been upgraded and I arn not sure about the new equipment
There are other electronic converter parts that you will need to purchase as needed when you are
setting upthe device

Camera

Housing
PT Unit

Solar Array

Solar Monitoring



Web Relay
Wireless Link

If you have any questions please let me know

5hawn8romm

CA State Parks

Information Systems Analyst
9162047194

On9109927 AM Sarah wrote

HiShavvn

Gary Stmchan from Ano Nueva gave meyour name regarding the camera that

was set up there

At Point Reyes we are interested in setting up a similar camera

Can you give nne the spedfidadons for the came contacts even an
invoice Could you also teU me what if any limitations you faced in the
installation

Sarah

SarahGAllen PhD

Senior Science Advisor

National Park Service

Point Reyes National Seashore

One Bear Valley Road
Point Reyes Station A 94956

Phone 4154645287

Fax 4154645182



Sarah AllenPOREJNPS

091012009 C817 AM

will pursue this tomorrow on costs

Sarah

To John A DeII0ssoP0RENPS@NPS Don
NeubacherPOREINPS @NPS

cc

bcc

Subject Fw carnera

Sarah G Allen PhD
Senior Science Advisor

National Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94956
Phone 4154645187

Fax 415 4645182

sarahallenCnpsgov

Forwarded by Sarah AllenPORENPS on 091012009 0817

Shawn Brown

sbrown r@parkscagov

9092009 1155 MST

Our setup is as follows

lrl0J

To SarahAllen@npsgov
cc

Subject Re camera

VA1

We have an Qeye 711 carnera inside a Cohu housing We are using a Directed Perceptions Pan Tilt unit

We contracted with a local solar company for the solar power Fat Spaniel is who we are using to
rrnonitor our solar array We are using Web Relays to control the power from the internet We are
using an Airiink POE switch for power and internet The wireless link we have is from a company called
HauteSpot Those are the major components for this setup The main issue is it looks like a lot of the

components that we purchased have been upgraded and I am not sure about the new equipment
There are other electronic converter parts that you will need to purchase as needed when you are
setting up the device

Camerahttpwwwigeyecomindexghp
Housing http cohucom
PT Unit http wwwdperceptionconi

Solar Array http wwwsantacruzsolarco
Solar Monitoring httl2wwwfatspanielconi
Web Relayhttpwwwcontrolbywebcomwebrela



If you have any questions please let me know

Shawn Brown

A State Parks

Information Systems Analyst
Q16Q47l94

On9109927 AM Sarah wrote

Hi Shawn

Gary StrachanfromAnnNuevogavemeyournannere0andinQthecamenadhat
was set upthere

At Point Reyes we are interested in setting up a similar camera

Can you give me the specificiations for the came contacts even an

invoice Could you also tell me what if any limitations you faced in the

Sincerely

Sarah

Sarah GAllen PhD
Senior Science Advisor

National Park Set

Point Reyes National Seashore

One Bear Valley Road
Point Reyes Station CA 34956
Phone 4154645187

Fax 4I54645182

Vdf

yhibairhibarKe



From SorahCmddmPartnerNPS

Date Tuesday September 08 I009 0133PM
Subject Re CDs

Hey
Thanks for the update Things are going well here Im done with ArnerCorps and onn now working as a
contractor for the park service until the end of September Ive been doing all pinniped surveys which
one very similar to elephant seal surveys so its been nice to get back out to the headlands I wont
start rny official job here until onuary
I hope its been nice for you back home
When you mail the CDs send them to

SanahCodda

Harbor Seal Monitoring Coordinator
Point Reyes National Seashore
1 Bear Valley Rd
Point Reyes Station CA 94

Thanks for finishing this up If theres anything you dont have time to finish just let me know

Thanks
Sarah

SanahCodde

Volunteer Coordinator

Harbor Seal Monitoring Program
Point Reyes National Seashore
Phone 415464521O
Fax 415 6638132

wrote

To sm

From

Date 1 0812009 11 M

Subject CDs

Hey Sarah

Just wanted to let you know that Im still working on the Ms When my computer broke I lost the
word documents on my hard drive so Ive had to spend some time redoing the first few COs thank
god I switched over to writing it down in a notebook rather then on the comp or I would have OSt
everything l should be finished this week Hows everything going with you Have you started the
new job

Talk to you soon



Sarah AilenPORENPS

0910112009 0927 AM

Hi Shawn

To sbrown@parkscagov

cc Don NeubacherPORENPS@NPS

bcc

Subject camera

Gary Strachan from Ano Nuevo gave me your name regarding the camera that was set up there

At Point Reyes we are interested in setting up a similar camera

Can you give me the specificiations for the came contacts even an invoice Could you also tell me what
if any limitations you faced in the installation

Sincerely

Sarah

Sarah G Allen PhD
Senior Science Advisor

National Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94956
Phone 4154645187
Fax 4154645182

saralial1en@npsgov



From Sarah CoddePa
To

Date Friday August 21 2009 0531PM
Subject Re next weep

Thats fine IT be around on both of those days

Sarah Codde

Volunteer Coordinator

Harbor Seal Monitoring Program
Point Reyes National Seashore
Phone 415 4645210
Fax 415 663 8132
SarahCodde@partnernpsgov

EX6 SEX EX 0

To sarahCodde@partnernpsgov
From EX 6 EX

Date 5

Subject next week

Hi Sarah

So my plan is to come in on either monday or Wednesday after 4oclock When I come in I will have
the CDs and spreadsheet for you I will also finish filling out my timecard at that tune I am leaving for
horse on thursday so unfortunately I dont have time to do the last few CDs I Was going to try to
come in at some point this week to get the last couple CDs and do them this week but I have been
working full time in stranding so I havent had time to drive up to point reyes Let me know if this
sounds ok to you



Sarah AllenPOREINPS

03123120090311 PM

on

To Don NeubacherPORENPSCaNPS
cc

bcc

Subject camera disks

Do you remember if you have some of the camera disks at home or your office I am going to set it up
again

Also I ordered the overflight to be done next week

Sarah

Sarah G Allen PhD
Senior Science Advisor

NaUonal Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 9495E
Phone 4154645187

Fax 4154645182

sarahallen@npsgov



BonBockorIPORBNP8 To SomhUenPORBNPS@NP9
0112820081004AM cu DnnMeubacherPRENP8@NPS

oon

Subject Renonyx

Hi Sarah

Don said he has an error code on the automatic camera you gave hirn that is trained on Giacomini The
code says ERROR CPLDVeeiom

Do you know what he should do

thanks

Ben Becker phO
Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
1 Bear Valley Road
Point Reyes Station CA84S5O

hai 4154845247

fax 4158681202

benbeckar@npaQou

The Pacific Coast Science and Learning Center is one of21 Research Learning Centers ot National Parks
across the country working to increase the effectiveness and communication of research and science

Facilitating the use of parks for scientific inquiry
Supporting scienceinformed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships



Hey Sarah

KanOhUonIPORBNP8

0620C20081256PM

To SarahAllenPORENPS@NPS
cc

bcc

Subject The oannemu

MoprotdemongoingoutdneeyeaLardoyhedthedmeandoctuaUynaededbzhskecanenfonenandat
Home Ranch t was beautiful nut there aawell

So

When got there I changed the card in the first camera pc80 and then went on to the next camera
When I got there noticed that the camera was pointed at the ground corrected it after changing the
mem card and the batteries also noticed that there was m small amount of condensation on the pexi
glass over the lens

In addition to the camera issues there was a kite surfer surfing to hisher hearts content IN DRAKES
ESTERO They were not farther in than between Barries Say and the end of the Sunset View Trai I
looking ot the PORE Trail Map So about the first13ofDEoppnox contacted LE and they were NOT
able to nnoka contact with the person

Just thought I should let you now

I didnt have Erin Fsemail address to cc her about the camera

Kan8OhHkon

Biological Science Technician Wildlife
Point Reyes National Seashore
1 Bear Valley Rd
Point Reyes CAS4Q58
4154G461S4
FAX 415464G1O3



w
060612008 0458 PM

To sarahailen@npsgov
cc

btc

Subject Camera info

Hi Sarah

Here is the infannation about the pictures that I have NOT looped at

Silent Image 5 52008 700 AM thru 562008 659 PM and 52208 946 AM until the most
recently downloaded images

PC 85 51 2048 1011 AM thru 5708 310 PM and52208125PM until the most recently
downloaded images

Here are the images from the stationary cameras that might be of interest

PG 85

2008 403 208 Boat leaves OB channel and there is possibly one seal that flushes ijito the
water

2008515207 Boat leaves 1B and some seals flush into the water

Silent Image
2008 3 23 523 Boat leaving Home Bay
2008 3 25 501 Boat leaving Home Bay might be a boat its blurry
2008 4 14 621 and 625 Boat going into Howie Bay and then leaving possibly a beat hard
to tell
2408 4 15 505 Boat leaving Home Bay
2008 4 26 627 Boat heading down the bay
2408 4 26 634 Boat dropping off platform and then heading back up to Schooner Bay
2008 5 16 541 and 617 Boat heading into Horne Bay and then leaving Home Bay

This is the location of the database and excel sheet

UNatural

ere is my address

You now have my email address and you already have my cell phone number so feel free to
contact me if there are any questions about the data Thanks for everything This has been a
great experience



SCIENTIFIC RESEARCH AND Study PORE00511
COLLECTING PERMIT

Permit PORE2010SCI0019

jrallts pennission in Hecordance with the attachcd Start Date Feb 01 201
Cne id pecials candhuoMg ral aj Expiration Date Dec 31 2011

United States Deparltricutofthe Interior Coop Agreement na
National Park Service

Optional Park Code na

Point Reyes NS

Name of principal investigator

Name Phone ail

Name of institution represented

San Francisco State University

CoInvestigators

Nocoinvestigators

Project title

Monitoring Possible Effects of Disturbance on Pacific Harbor Seals in Drakes Estero CA

Purpose of study

The harbor sea is the dominant pinniped and only yearround resident in the San Francisco Bay Area The colony at Point
Reyes National Seashore represents the second largest concentration of harbor seals in California and accounts for 20 of
the mainland population Most of the Point Reyes coastline remains relatively pristine and provides important marine and
terrestrial habitat for seals to rest molt feed and breed where human encroachment is minimal Further studies arc
needed to investigate pinniped behavioral response to disturbance Recent pinniped research shows the importance of
spatial and temporal scales in habitat selection While the life history of pinnipeds is generally understood further
rescaTCh is needed on pinniped habitat requirements and the effects of disturbance on pinnipeds

Disturbance is defined as any activity that alters normal behavior and in many locations disturbance is an important
factor affecting the haulout patterns of pinnipeds Examples of disturbance include aircraft boats seismic activities
pedestrians kayakers and natural predators Disturbance can be anthropogeraic or nonanthropogenic and both can be
detrimental to pinniped populations Atithropogenic disturbance is seen to affect haulout site choice breeding behaviors
feeding and in result ay cause population declines In souse situations pinnipeds have become accustomed to
disturbance while in other situations disturbance has led to the eventual abandonment of haulout sites Disturbance can
cause separation of mothers and pups and can be a significant source of pup mortality Wildlife oriented recreation may
also be considered a disturbance Studies ssessing potential impact of fisheries have pointed to declines in marine
mammal populations due to anthropogenic interactions and recommend comprehensive monitoring of population trends
and improved regulations to minimize impacts on local pinniped population In regards to rnariculturc previous research
has shown that seat disturbance rates increased with increases in oyster harvest and that haulout site choice can be best

exrlained by mariculture activities Research projects have shown the value of using video cameras to capture rare
be lavioral characteristics identify critical habitat types including important foraging areas determine local preferred prey
spccies and examine dive times of pinnipeds Valuable information can be obtained on habitat use prey species
behaviors abundance distribution physiology disturbance and foraging ecology Man conservation and management
issues can be clarified and ameliorated using video camera techniques In the context 7disturbance video cameras are an

effective tool to monitor population dynamics in the hopes of improving regulations in order to minimize impacts on local
pinniped populations

Harbor seal haulout site use may be affected by both natural and anthropogenic factors This psect will investigate the
effects of disturbance on the Pacific harbor seal Phoca vitulina richardii Populations at Drake Estero located near a
inariculturc operation at Point Reyes National Seashore California The by thesis is that there are no observable effects

of anthropogcnic ornonanthropogenic disturbance on the harbor seal populations The alternative hypothesis is that the
harbor seal populations are subject to disturbance effects

Long term effects of disturbance are difficult to assess but the application of video cameras strategically positioned at
haulout sites in these arm that may be affected by disturbance will provide insight into piinntpefresponse and the

resulting population dynamics Since minimizin disturbance effect and protecting haul Taut sites is crucial to conserving
populations this project will have important p ications for the management an conservation of harbor seals at Pointim

National Scasliorc

SubjectDiscipline

NrmitTORE2010SCI0019Page 1 63



Animal Communities Wildlife

Locations authorized

The location of my research site is along the Drakes Estero trail overlooking OB and UEF harbor seal haulout sites

Transportation method to research sites

Personal vehicle and rental vehicles

Collection of the following specimens or materials quantities and any limitations on collecting

No Collection

Name of repository for specimens or sample materials if applical

nla

Specific conditions or restrictions also see attached conditions

No disturbance of Marine Mammals Remain 100 m away

CARRY PERMIT WHILE WORKING AND LEAVE RESEARCH PLACARD ON DASHBOARD OF VEHICLE ALL
COLLECTIONS MUST BE MADE WITH MINIMAL IMPACT TO THE PARKSRESOURCES AND VISITORS
Collect as few specimens as practical in no case should the continued survival of a population of any species be
jeopardized by your activities

ALL TRAPS TAGS ETC WHICH ARE TEMPORARILY LEFT IN THE FIELD MUST BE MARKED WITH YOUR
PERMANENT STUDY NUMBED for example PORE0019 They roust be as unobtrusive as possible and must not
interfere with visitor enjoyment of the park as a natural area

PLASTIC FLAGGING SHOULD BE USED SPARINGLY AND MUST BE MARKED WITH YOUR STUDY
NUMBER It must be out of sight of trails and roads during all seasons and it must be removed upon completion of your
research project

PLEASE CONDUCT YOUR ACTIVITIES OUT OF SIGHT OF HEAVILY USED VISITOR AREAS Please work on
weekdays when possible

YOU ARE REQUIRED TO SUBMIT AN ONLINE REPORT OF YOUR RESEARCH ACTIVITIES EACH YEAR and
you must mail two copies of your final research report and any publications to our office upon completion of your project

YOU MUST DELIVER GPS POINTS NAD83 UTM Zone 10 of any permanent or temporary research plots to
benbecker@npsgovwithin 7 days of establishing plots Please include your permit number and name with the email

AVOID introducing weed seeds and propagules

PerrnitPORE20 10SCI OQ 19 Page 2 of 3



Recommended by park staffname and title Reviewed by Collections Manager

Yes No

Approved by park official Date Approved

Title

Superintendent

Agree To All Conditions And Restrictions Of this Permit As Specified
Not valid unless signed and dated by the principal investigator

Principal investigatorssignature pate

THIS PERMIT AND ATTACHED CONDITIONS AND RESTRICTIONS MUST RE CARRIED AT ALL TIMES

WHILE CONDUCTING RESEARCH ACTIVITIES IN THE DESIGNATED PARKS

PermitfPORE2190 SCIx114 Page 3 of 3



Directions to Drakes Estero camera location

Take the Estero trail and continue on the Sunset Beach trail When you are in front of the
DB channel there should be a fence that you just passed walk back to it and walk along
the fence line When you see a part in the barbed wire that is pushed dawn and easy to
walk over go over it Follow the deer trail and head diagonally towards the cliff When
you get to the first set of coyote bush about 100 ft from the fence you should see the
camera

How to use the camera

Unlock the cord lock and take the cord out of the camera handles Take the camera off

the tripod

Removing and Replacing the Cameras Cover
Before installing batteries or a memory card you need to remove the
camerascover To do this open the clasp at the bottom of the camera using
the thumb grip in the middle of the bottom edge Then lift the cover from the
bottom rotating it upward until you can remove it from the camera
To replace the camerascover insert the cover along the bottom edge of the
camerasfaceplate and rotate it downward until its flush with the camera
Snap the clasp pressing firmly in the middle of the clasp to secure the
cover

Its good practice to make sure the gasket and camera lenses are clean
each time you open and close your camera

Inserting and Removing the CompactFlash Card
Make sure the orientation is correct and that

the card is aligned properly

Then press gently to seat the card in the
holder

To change CF cards in the field
1 Press OK to disarm the camera will then show you status
2 Turn the power off
3 Remove the card by pulling it straight out of the receiver port
4 Insert the new Compactllash card into the receiver slot under the
control buttons as shown

5 The card must be inserted face up with the connecting ports in
first

Dote Always disarm and turn the power off before removing or inserting the
CompactFlash card

b Turn the camera on a message will appear telling you the status of the camera battery
remaining and memory Then the message will say Arrn Camera press the ok
button and the put the cover back on the camera
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FORTtvTERNAL USE ONLY NOT FOR PUBLIC RELEASE

Major points on the use of wildlife cameras at Point Reyes National Seashore

Wildlife observation cameras are not new to Point Reyes National Seashore the parr has
used them over the years for inventory and monitoring research and management This has
included cameras on harbor seals elephant seals elk and wildlife in general The park also
used remote cameras extensively after the Vision Fire in 1495 and most recently on the
Giaco Wetland restoration project

Cameras are a common tool used in wildlife managementstudy everywhere At least 30
parks use cameras For example at Santa Monica Mountains National Recreation Area the
animal ecology team uses around 6070 infrared cameras to detect and monitor wildlife while
at Yellowstone National Park six cameras were used last winter to collect data on bison
movement along travel corridors Use of cameras in parks is widespread

The Drakes Estero cameras were put out to understand why there was a drop in harbor seal
numbers at the OB site and UEF site these are seal pupping sites within Drakes Estero and
to document if there were disturbances that might help explain the drop in numbers

The cameras in Drakes Estero and elsewhere are camouflaged to protect against
vandalism theft and accidental disturbance by cattle wildlife birds etc

Timeline of camera use

3 2010 there is one camera at Drakes Estero right now being used by a student from San
Francisco State University for her Mastersthesis focused onharbor seals and
disturbance Note this camera is no longer collecting data

2009 one camera focused on the OB haul out site

2008 there were two cameras at Drakes Estero aimed at seal haul out sites in the upper
estero referred to as OB and UEF see attached map these are two major harbor seal
haul out areas that have shown the largest declines in seal numbers These declines are
documented in two peer reviewed scientific papers one published in 2009 one to be
published in 2010

2007 there was one camera focused primarily on the OB site

Pre2007late 1990s cameras both still and video have been used at Drakes Estero and
other sites within the park for wildlife monitoring and inventory and for other scientific
Purposes

The allegations that these cameras were not focused on haul out sites is incorrect the images
have seal haul out sites in the foreground they can show when present boats in the



FOR INTERNAL USE ONLY NOT FOR PUBLIC RELEASE

background any boat mould shorn up kayak oyster boat or whatever is out there Attached
is an image that shows a kayak This camera when functioning would pick up any
disturbance

The cameras were active during the breeding season generally FebruaryJuly They are not
active the other times of the year

Images from the cameras have not yet been analyzed in any depth a handful of images have
been used publicly in the Marine Mammal Commission meeting that happened at the park in
February 2010 and in a briefing statement prepared at the park this time last year May
2009 in response to Dr Corey Goodmansletter to the National Research Council

An additional note the briefing statement which references the cameras has been posted
since at least January 29 2010 on the publicly accessible Marine Mammal Commission web
site The NPS provided the May 2009 briefing statement to the Marine Mannnal
Commission on December 23 2009



FOIA 10 755 Miguel 8

CI Harbor Seal Monitoring Data per Rave Press

The enclosed CD contains harbor seal data collected within Point Reyes National Seashore PORE and
Golden Gate National Recreation Area GOGA from 1996 through July 2009 As per your request FOIA
item 8 the enclosed CD includes all supporting raw data for any and all documents for harbor seal

population from 2006 to present in on and around Drakes Estero

The data has been compiled from our current monitoring program which falls under the direction of the
San Francisco Area Network SFAN Inventory and Monitoring Program but also includes incidental
counts of harbor seals collected during northern elephant seal surveys and data that precedes our
current monitoring program

Each of the databases is provided in Microsoft Access 2003 format The databases contain complete

definitions of all tables and data fields which can be viewed in the Relationships window

Two additional files representing Drakes Estero harbor seal data from 19821993 have been made
available in Microsoft Excel

In accordance with Executive Order 12906 these data files have been provided with metadata records
following the Federal Geographic Data Committee FGDC Content Standard for Digital Geospatial

Metadata CSDGM We suggest that you thoroughly review the provided metadata records and
understand the content of these data files121Abstract the use constraints of the data files 18 Use

Constraints 211 Attribute Accuracy Report and the statement of liability assumed by the National
Park Service 63 Distribution Liability

The metadata files have been provided in standard XML format which require a metadata reader for
proper viewing As a courtesy we have also provided the metadata files in TXT format which can be
read using a variety of text readers including Microsoft Word Notepad and WordPad

The databases provided on the enclosed CD are

SFAN PHCA 2000 2009

Harbor Seal Monitoring San Francisco Area Network March 2000 July 2009 Maximum counts
per survey for all locations Additional data include the sources of disturbance to harbor seals

and associated harbor seal responses

POREPHOCASUBSITE20082009

Harbor Seal Monitoring Point Reyes National Seashore August 2007 July 2009 All subsite
counts per survey for all monitoring locations Additional data include the sources of
disturbance to harbor seals and associated harbor seal responses

GOGA PHOCA 2000 2009

Harbor Seal Monitoring Golden Gate National Recreation Area April 2000 Judy 2009 All
subsite counts per survey for Point Bonita Additional data include the sources of disturbance to
harbor seals and associated harbor seal responses





PORE PHOCA D SUBSITE 1997 2007

Harbor Seal Monitoring Point Reyes National Seashore Drakes Estero Subsite Data March 1997
July 2007 Maximum counts per survey of Drakes Estero reported according to subsite
Additional data include the sources of disturbance to harbor seals and associated harbor seal

responses

PORE PHOCA 199 1999

Harbor Seal Monitoring Point Reyes National Seashore March 1996 August 1999 Maximum

counts per survey for all locations reported according to subsite for some surveys Additional
data include the sources of disturbance to harbor seals and associated harbor seal responses

POREPHOCAPRH19972009

Incidental Harbor Seal Counts Point Reyes Headlands Point Reyes National Seashore October
1997 July 2009 Incidental harbor seal counts from pinniped surveys at Point Reyes Headlands
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Commission and any other interested parties a peer reviewed report of seal activities encompassing all
available data This report will be made available on the park public web site and you are free to distribute
as you wish Please see my cover letter by way of explication

Sincerely
Dave Graber
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Chief Scientist Pacific West Legion National Park Service
Sequoia Kings Canyon National Parks
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Three Rivers CA 93271 9599
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United States Department ofthe Interior PARK

NATIONAL PARK SERVICE
SERAPiCE

Sequoia and Kings Canyon National Parks
47050 Generals Hwy

Three Rivers California 932719651
5595653173

February 6 2010

Dr Tim Ragan
Executive Director

Marine Mammal Commission

4340 EastWest Highway Suite 700
Bethesda Maryland 20814

Dear Dr Ragen

We are providing a report entitled Spatial use ofDrakes Estero California by harbor seals
correlated to anthropogenic disturbance and natural variation during 19822009 by B H Becker
D T Press and S G Allen for your panel to include in their review of the effects of human activities
on harbor seals in Drakes Estero The report addresses many of the questions and analysis
recommendations that the National Academy Panel raised in its 2009 report NRC 2009 The NRC
reported that the National bark Service NPS pinniped monitoring program provides as yet
untapped potential for assessing trends in the abundance of harbor seals in Drakes Estero in relation
to wider regional trends NRC 2009 p 84 Based on the NRCs suggestions the authors have
expanded the Becker et al 2009 analysis of seal use within Drakes Estero in response to mariculture
by 1 adding ten additional years of data between 1982 and 2009 2 improving the statistical
methods and 3 testing multiple factors anthropogenic disturbance regional scale population size
etc that may be related to seal use at three spatial scales These scales ranged from subsite level seal
counts and pupadult ratios to the colony level for distribution of seals within all of Drakes Estero to
the regional level comparing seal counts in Drakes Estero to the other surrounding colonies at the
Point Reyes Peninsula

The highlights of the results include

1 The patterns found were consistent with the findings in the earlier Becker et al 2009 paper
2 They found no detectable relationship between human disturbance rate and the number ofseals or
pupadult ratios at haulout sites within Drakes Estero suggesting that shortterm human disturbance
did not have a significant effect on spatial use
3 Within Drakes Estero the proportion of seals total seals and pups only hauled out near
mariculture activities was lower during years of higher oyster harvest 008 7L 002 59 seals
Regional population size was not a good predictor of seal use of the upper estero subsites near
mariculture

4 At the regional scale oyster harvest the counts at a nearby colony Double Point and the
gradual loss of a major haul out site subsite A within Drakes Estero best explained pup and total
seal use of Drakes Estero Regional population size shortterm anthropogenic disturbance rate and
other factors were not important in explaining overall seal use ofDrakes Estero compared to other
colonies



5 The proportion of regional area seals using Drakes Estero declined by007 002 for pups 65
2J total pupu andOO5O03for total counts l925B total seals during higher oyster harvest
years

8 The authors suggest how naturally fluctuating seal haul out availability may interact with
nzmrioultono activities to affect the proportion uf regional Point Reyes area harbor seals particularly
pups using high quality isolated nuhoiteo within upper Drakes Bbczo and Drakes Estero as u vvboo

In addition to addressing the NRCunoonunmeodutioou this paper incorporates methodological and
statistical suggestions from A Solnw WBOI Statistician who advised the NRC on the ooaynio of
sealouoricuturo iotucaotiuoa in Dnskou Estero J LoukcNQAANu1iooml Marine Mammal Lab and
two anonymous reviewers The report also booufitted greatly from comments hyI Geoudettu
NOAA and GFcemlJS38and auuoprebcoaivm statistical review byB BamteudDSG3
StatisticianEcologist The paper has undergone the draft NPS peer review protocols for scientific
products

We look forward tu discussing these results and the underlying methodologies when the panel
convenes at Point Reyes These analyses and conclusions represent the work of the authors and do not
represent uooffioiu policy or position of the National Park Service

Sincerely

W

David ruberP6D
Chief Scientist

9ooifiuWest Region
National Park Service
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Spatial use of Drakes Estero California by harbor seals correlated to

anthropogenic disturbance and natural variation during 1922009

Benjamin H Becker David T Press and Sarah G Allen

Point Reyes National Seashore

Point Reyes Station CA 94956

Abstract

Long lived slowly reproducing Kselected species maximize their lungterm

C 26r20 r

survival and are predicted to respond to anthropogenic disturbances by moving away or

remaining vigilant rather than habituating Thus spatial buffers in Breeding areas may

provide some resilience for populations facing disturbance as well as climate change

urbanization and other anthropogenic and natural impacts To better understand pinniped

vulnerability to anthropogenic disturbance and displacement effects in a National Park

we used data collected between 1982 2009 to lexplore potential mechanisms which may

affect the proportion of Point Reyes California harbor seals Phoca vitulina selecting

haulout sites within a large colony Drakes Estero and utilization of that colony in

relation to other nearby colonies Isolated sandbars had higher pup adult ratios indicating

they are generally more important for pupping There was no detectable relationship

between human related disturbance rate and the number of seals or pupadult ratios at

specific haulout sites within Drakes Estero suggesting that shortterm human

disturbance did not have a significant effect on spatial use but rather that spatial use is

1
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determined by general sandbar isolation However within Drakes Estero after removing

effects of El Nino the proportion of seals total seals and pups only hauled out near

mariculture activities a longerterm disturbance was lower during years of higher oyster

harvest008f002 59 seals Compared to oyster harvest regional population Size

did poorly in explaining total seals or pups in the upper estero Binomial generalized

linear models ranked by quasiAICc indicated that oyster harvest sea counts at a nearby

colony and loss of a major haul out site within Drakes Estero best explained pup and

total seal use of Drakes Estero Regional population size shortterm human disturbance

rate and other factors were not important in explaining overall seal use of Drakes Estero

Concurrent with higher oyster harvest and after removing effects of other covariates the

proportion of Point Reyes regional seals using Drakes Estero declined by 007 002 for

seal pups 65 18 total pups and 005 002 for total counts 192 58 total seals

This study while correlational supports the prediction that chronic human disturbance

as measured by mariculture activities coupled with natural processes affects seal haul

out patterns at both the colony and regional scales

Key Words

Phoca vitulina mariculture disturbance harbor seal resilience generalized

estimating equations
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Introduction

02062014

A variety of factors may influence habitat availability for breeding and molting

pinnipeds including coastal development Seuront and Prinzivalli 2005 human

encroachment and disturbance Yochem et al 1987 Gerrodette and Gilmartin 1990

Suryan and Harvey 1999 Thompson et al 2001 predation Nordstrom 2002 climate

change Freitasa et al 2008 and natural variation in habitat suitability Moreover since

longer lived slowly reproducing Kselected species maximize their longterm survival

they tend to respond to anthropogenic disturbances by increasing heart rates and energetic

casts Thus we expect seals to move away from or remain vigilant to disturbance

sources rather than habituate as some smaller quickly reproducing species do Sisson et

cal 2008 This might be particularly evident for females with pups which should be more

risk averse than adult males Further Frid and Dill 2002 found that chronic longterm

disturbance stimuli resulted in habitat shifts and subsequently reduced access to resources

in all of the fourteen bird and mammal studies they reviewed In marine mammals

bottlenose dolphin Tursiops sp declined in relative abundance due to longterm

disturbance primarily from tour boat vessels Bejder et al 2006 Similarly Hawaiian

monk seal MMonaehus sehauinslandi pup survival was lower when seals were displaced

to suboptimal habitats Gerrodette and Gilmartin 1990 In the few disturbance studies

where alternative habitat was not available disturbed animals did not move but may

have sustained higher stress levels and reduced reproductive success manatees

Buckingham et al 1999 diving ducks Knapton et al 2000

ursig and Gailey 2002 stated that there is a need to consider potential loss of

feeding and breeding habitat from shellfish and finfish farms particularly given predicted
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increases in these facilities in nearshore environments Negative impacts of aquaculture

also have been found in ranging bottlenose dolphins WatsonCapps and Mann 2005

Similarly several questions are generated by recent findings that oyster harvest activities

may have potential negative interactions with harbor seal use Phoca vitulina at two

sites near mariculture operations in Drakes Estero California NRC 2009 Becker et al

2009 and it is likely that visits to these areas by oyster farm workers within 500 m of

seals can be expected to lead to shortterm disturbance of any seals using these haulout

areas at the time NRC P 49 First are these potential negative interactions detected

with additional years of monitoring data Second are females and pups sensitive to

negative interactions Third is there a difference in the impact of typically shortterm

park visitor disturbance versus potentially longerterm activities that place and service

mariculture structures on and adjacent to the sandbars where seals haul out Last could

any spatial effects on seal use cascade up from the subsites near the oyster operations to

throughout the entire estuarysbreeding and pupping season population and to

surrounding areas

It is likely that proximate impacts of oyster harvest activities or other

disturbances disturb seals and potentially cause them to move away from the subsites in

Drakes Estero and elsewhere NRC 2009 Becker et al 2009 Allen and Huber 1984a

Montgomery et al 2007 This would reduce available habitat for hauled out seals on

either short or long time scales depending on the length and frequency of the disturbance

1 displacement rill 2007 Affected seals might choose to haul out nearby or leave the

Estero for other areas If the seals simply moved to other areas within the Estero the

proportion of the population using Drakes Estero compared to the rest ofPoint Reyes
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would not change Conversely if there were some competition for space or reduced use

of other naturally or anthxopogenically deteriorated haulouts by females with pups it

could cause crowding on limited sand bar sites and lead to a cascading population level

effect causing some seals to not use the estuary Gill 2007

The National Research Council NRC reported that the National Park Service

NPS pinniped monitoring program provides as yet untapped potential for assessing

trends in the abundance of harbor seals in Drakes Estero in relation to wider regional

trends NRC 2009 p 84 Based on the NRCs suggestions we expanded the Becker et

al 2009 analysis of seal use within Drakes Estero in response to maricuiture by 1

adding ten additional years of data for a total of 21 years of survey between 1982 and

2009 2 improving the statistical methods and 3 testing multiple factors at three spatial

scales that may be related to seal use for total seals and pups The scales ranged from a

subsite level seal counts and pupadult ratios 13 years of data 1997 2009 to b colony

level for distribution of seals within all of Drakes Estero 21 years of available data

during 1982 2009 to c the regional level comparing seal counts in Drakes Estero to

the other surrounding colonies at the Point Reyes Peninsula 15 years of data during 1982

2009 Fig 1 This last regional effect would be somewhat surprising since

mariculture chiefly occurs in a limited area in the upper sandbars of Drakes Estero

However cascading spatial effects in ecology are possible Elkin and Possingham 2008

and reduced seal use of individual subsites where breedingpupping occurs could lead to

overall reduced use of the estero and increased migration to other less disturbed colonies

if available Furthermore the upper intertidal sandbars that are isolated from the

mainland and therefore from park visitors and predators have historically had more
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females and pups than the sandbars attached to the mainland near the mouth of the estero

Allen Miller 1988 We made several predictions that scaled from subsite to infracolony

to regional scales Fig 1

Subsite scale We predicted that 1 isolated island sandbars in Drakes Estero which are

buffered from predators Nordstrom 2002 and human disturbance should be more

important for pupping as measured by higher pupadult ratios 2 disturbance should

reduce use of these island sandbars by females with pups as measured by the pupadult

ratio and 3 shortterm human induced disturbance would not be related to a reduced

number of seals using subsites in Drakes Estero since more seals could also lead to more

opportunity for disturbance

Intracolony scale We predicted that 1 changes in regional population size should be

manifested in increased or decreased use of the upper estero due to densitydependence

and 2 increased mariculture activity as measured by harvest level would shift seal use

away to other haulouts The second prediction is based on the assumption that oyster

harvest should explain seal distribution better than overall human disturbance since the

former is more likely to consist of longterse and persistent events placement and

tending equipment longterm presence of equipment NRC 2009 Fig 1 while the latter

is typically of brief duration by hikers and park visitors We predicted this despite the fact

that documented disturbances by visitors are far more common than by those by

mariculture activities Becker et aI 2009 NPS Data
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Regional scale We predicted that 1 the effects of El Nino Southern Oscillation

ENSO on seal use of Brakes Estero as a whole would be the same as for other colonies

in the region 2 regional population size expansion would only affect the proportion of

regional seals using Brakes Estero if the estero had more good habitat than other

colonies 3 overall Drakes Estero human disturbance rates would not be related to

overall seal use because disturbance would increase with population size and human

disturbances are typically of short duration and 4 relative use of Drakes Estero

compared to other seal colonies would be influenced by a within site sandbar dynamics

eg natural loss of a major pupping subsite b nearby colony dynamics disturbance at

a nearby colony that could move more seals to Drakes Estero and c mariculture

activity that would partially explain overall use of Drakes Estero in relation to other

regional colonies The latter could occur if seals were displaced locally by mariculture

activity but had reduced options for haul out areas due to factors a and b

Methods

StEdv Area

The Point Reyes peninsula is along the north central Cal 1fornia Coast 383O N to

3730N The peninsula is located within the Point Reyes National Seashore a unit of the

National Park Service NPS The topographic diversity of the peninsula provides a broad

range of substrates for harbor seals to haul out of the water These include tidal mud flats

offshore and onshore rocky tidal ledges and sandy beaches A haulout site is defined

as a terrestrial location where seals aggregate for periods of rest birthing and suckling of
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young Harvey 1987 A colony may be a collection of haulout sites within a limited

geographic area Drakes Estero and Estero de Limantour encompass a complex of eight

subsites where seals haul out Fig 1 which are referred to collectively as the Drapes

Estero Limantour colony Seals used the subsites at various times of the year depending

upon their reproductive status molting condition and the level of disturbance

encountered Allen Miller 1988 Within a day seals shifted to adjacent sandbars when

crowding occurred or when the tide rose limiting the amount ofhaul out space At rising

tides seals also floated over submerged sandbars until the sand bars reemerged with

receding tides

All subsites were used during the breeding and molt seasons and some were used

regularly year round Females with pups disproportionately used the sand bars exposed at

low tide in the upper and middle portions of the Estero that are isolated from the

mainland and consequently from humans and predators Limantour Spit was mostly used

by nonbreeding seals during the breeding season Allen Miller 1988 Subsites in the

lower estero which are generally closer or attached to the mainland have historically

suffered higher annual human disturbance rates during the breeding season when

compared to the isolated island sandbars of the upper estero Becker et al 2009

Duman access to the seal haulout sites within Drakes Estero was limited because

it is part of a national park and a congressionally designated wilderness area During the

breeding season I March I July no motorized boats were allowed within the Estero

except for those from a commercial mariculture operation Non motorized boats

primarily Kayaks were allowed until 1996 but thereafter were excluded during the

breeding season to avoid seal disturbance research and rescue boats may enter the estero
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in rare instances Three of the subsites where seals haul out are proximate to the

commercial mariculture operation 013 UEN and UEF Subsite OB was within the

mariculture lease but was not used much for culture in the recent past 19992004

portions of subsite UEN were within or adjacent to the lease and subsite UE1 was in a

navigational channel that bisects a gap in the mariculture lease where mariculture boats

traversed Drakes Estero Fig 1 The mariculture operation raised oysters and the

California Department of Fish and Game CDFG produced an annual report on oyster

harvest production No annual report or data is available on manila clams produced

Kirsten Ramey CDFG Email Jan 14 2010

Datasets

Disturbance data Survey methods are described in Becker et al 2009 Disturbance

rate was derived from the number of human related disturbances park visitors kayaks

airplanes mariculture activity etc that resulted in a head alert a flush or a flush of seals

into the water during MarchMay of each year divided by the number of surveys

conducted during that time period Surveys were typically of similar duration throughout

the study period v2 hr except for three longer surveys 59 hrs during 198283 We

also compared with Spearman tests daily and hourly disturbance rate between the years

1982 s 2009 15 years surveyed to ensure that variation in survey length during 198283

did not affect realized disturbance rate

Intracolony data Wlien assessing intracolony variation in use rather than population

size we used the daily counts converted to binomial proportions when modeled at each
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subsite for all surveys during the peak breeding season April 15 May 15 of each year

For data from 1997 2009 QAQC was identical to that used in Becker et al 2009 We

augmented the NPS seal count database with additional subsite data from 1 the years

1982 1983 1986 1987 1989 and 1991 1993 derived from field notes of SOA which

were reviewed twice before transcribing the data to spreadsheets for analysis and 2

annual maximum breeding season pup and adult colony counts derived from tables in

Allen and Huber 1984a 1984b for a total of 21 years between 1982 and 2009 Oyster

harvest data was obtained from the California Department ofFish and Game 1982

2006 the National Research Council 2007 2008 and was roughly estimated as

204000 kg 450000 lbs for 2009 based on recent harvest values for 20072008

Regional data We used the maximum counts of pups and adults from the maximum

total count of the day during the peak breeding season Values for Drakes Estero were

compared again in a binomial proportion with pooled maximum counts of pups and

adults at the other six colonies in the region Tamales Bay Tamales Point Point Reyes

Headlands only one count per survey day at this site Double Point Bolinas Lagoon

and Duxbury Reef Fig 1

Analyses

Subsite scale Subsite counts andpupadult ratios related to disturbance rate Linear

mixedeffect models the lmer function in R were used with subsite as a random effect

to test if spring anthropogenic March May disturbance rate explanatory variable was

2 Actual harvest values are determined from tax records and the 2009 harvest should be available in mid

2010 Pers Comm Tom Moore Cal Dept of Fish game

10
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related to annual maximum seal counts maximum pup counts and pupadult ratios

response variables within subsites and across all subsites between 1997 2009 Some

upper estero subsites OB UEN UEF were occasionally pooled in the 19821993 field

note data so we therefore did not use those years for this within subsite analysis

However this pooling slid not affect data when pooling the total upper estero versus

lower estero seals when analyzed at the colony scale next section The counts were

modeled as quasiPoisson and the ratio model as binomial Random intercept random

intercept and slope and null models were compared with AIC and likelihood ratio tests

and were checked to ensure randomly distributed residuals

Colony scale shifts in haulout subsite use in Drakes Estero related to mariculture

ENSO disturbance rate and regional population size These models were designed to

test if variation in the proportion of seals using the upper near mariculture versus lower

away from mariculture estero were related to ENSO events oyster harvest level the

spring March May pooled disturbance rate disturbances f surveys in either the

upper or lower estero Fig 1 or the pooled maximum annual seal counts of all other

Point Reyes area colonies regional population size We used a twostep process for

modeling Using the 15 year dataset we used generalized linear mixed models GLMMs

to asses for effects on seal distribution between the near upper and far lower

mariculture areas of the estero due to a priori combinations of ENSO binary highlow

oyster harvest anthropogenic disturbance rates and regional counts pup and total

counts We then tested models for the full time series ail 21 years without regional
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counts and disturbance covariates using generalized estimating equations GEEs

Venables and Ripley 2002 Faraway 2006 Zuur et al2009

Binomial and quasibinomial GLMMs were ranked using AIC with the lmer and

glmmML packages in R Both of these packages report rounded AIC values GLMMs

were used rather than GEES for this step because GLMMs allow calculation of AIC to

compare non nested models Since regional population size and oyster harvest were

correlated they could neither be modeled together nor compared via likelihood ratio tests

in nested models Similarly regional population size was tested a priori with disturbance

measures but not with ENSO since there is no reason to believe that ENSO should

interact with regional population or size differently at different colonies Year was

considered a random effect

We expanded and improved the analysis in Becker et al 2009 in three

significant ways First the GEES explicitly model the temporal autocorrelation of

multiple harbor seal counts taken during the breeding season within each year GEEs are

therefore a formm of mixedeffects or hierarchical modeling Gelman and Hill 2009 The

GEEs also allow flexible distributions for the entire dataset and for the within year

counts neither of which were normally distributed Second the GEEs and GLMMs were

run as binomial models comparing the three subsites near mariculture QB UEN UEF

against the five subsites farther away from mariculture A Al L DEM DBS Third the

aforementioned inclusion of spring March May anthropogenic disturbance rates for

the upper and lower estero and regional population size pups or total seals were

included as covariates for step one of the analysis for 1982 1983 and 1997 2009
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We modeled years since ENSO as logyears since ENVSOIbecause both

observational and theoretical evidence suggest that any ENSO effects should taper off

and not be linear Annual changes in the areal extent of sandbars in Drakes Estero and

other regional colonies are not available and were therefore not modeled However

dramatic changes in the size and access ofsubsite A were documented and we explicitly

modeled that process in the following regional scale section

GEES were run in the software R 292 using the geeghn function in the

geepack library with year as the grouping variable to account for within year

autocorrelation of counts at the same subsite The correlation structure was set as

autoregressive since the counts were during the one month peak pupping period April 15

May 15 in each year and counts closer together should have higher correlation since

seal counts generally rise peak and decline during this tine

Nested models eg ENSO oyster vs ENSO only were tested for differences

with likelihood ratio tests with the simplest adequate difference not less than P 005

model retained We then transformed the final model logit coefficients Crawley 2007 to

calculate the proportional change in seals using the three subsites near mariculture model

and multiplied the proportion by the mean seal count pups and total in the estuary

during the time series to estimate a change in the number of seals using those subsites due

to any significant factors

Regional Scale Drakes Estero compared to surrounding colonies We examined

regional anthropogenic effects during the breeding season by comparing maximum seal

counts pups and total in Drakes Estero and all other Point Reyes colonies combined

f3
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Tomales Bay Tornales Point Point Reyes Headlands Double Point Bolinas Lagoon

and Duxbury Reef Fig 1 We examined several variables as well as a null model in

relation to the annual maximum proportion of seals total seals and pups only using

Drakes Estero compared to the proportion using the other six Point Reyes area colonies

Fig 4A These included

o Year to account for any linear time trends

o Proportion of Drakes Estero seals using haul out subsiteA a major

pupping subsite in Drakes Estero that attached to the mainland and

exposed to predators around 2004 This should account for variation in the

importance of this site through time

o Maximum annual count ofseals at nearest colony Double Point Seals

are thought to transit easily between Double Point and Drakes Estero and

in 2003 an elephant seal likely displaced numerous harbor seals from

Double Point to Drakes Estero

o Annual spring MarchMay human related disturbance rate

disturbancessurvey in Drakes Estero This includes disturbances by

hikers kayakers dogs airplanes and mariculture Kayaks have been

prohibited from the estero during the breeding season since 1996

o Years since the last major ENSO 198283 and 199798 Strong ENS

events appear to depress reproductive success and thus may influence

habitat choice

14
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o Regional annual maximwn count less Drakes Estero Density dependent

effects could alter spatial use of Drakes Estero especially if all haulout

sites are not equally desirable

o Annual oyster harvest Table 1 as a measure of mariculture activity and

equipment placement in the estero

o Fiveyear andsixyear periods of lowest oyster harvest 20002004 and

1999 2004 Table 1 This binary value may be useful for analyses for

two reasons First the oyster harvest metric might not be linearly related

to actual harvest activity near the seal haul scuts and using a binary

measure eliminates assumptions of such a relationship Second we do not

have an official estimate for 2009 yet the 2008 estimate departed from the

actual harvest by 12 indicating that some caution is needed when using

estimates While the use of total annual oyster harvest in the estuary was

negatively correlated when modeled with ENSO with nearby seal haul

out use Becker et al 2009 NRC 2009 total oyster harvest is surely not a

perfect measure of activity near the seals NRC 2009 The number and

distribution of mariculture equipment bags on sandbars near seals for

extended time periods is another potential measure Bags need to be

tended potentially causing disturbance and the simple presence of the

bags themselves may cause seal displacement We did have to make a

decision as to where the cut point was for highllow and we did this based

on the inferences in Table l regarding increased presence ofoyster

S
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equipment at sites near seal haul out sites and an apparent break point of

around 138000 lbs of oysters

Aerial images confirm that oyster bags were present on top of and adjacent to seal

haul out sites in 2005 2009 Personal observations DTP during regular fieldwork

indicate that there were few or no bags on the upper seal islands from 20022004 We

infer from the oyster harvest records that there were few or no bags in 20002001 since

the harvest was lower than20022004 and conversely that there likely was infrastructure

from 19971998 when harvest was higher The year 1999 is difficult to categorize based

on the available data Thus we modeled the oyster harvest covariate for 1999 as both a

high and low oyster harvest year Table 1

Modeling the pups and the total population was done separately because

there is potential to have a greater disturbancedisplacement effect on females with pups

that 1 may be more sensitive to disturbance or 2 seek out more isolated haul out sites

Allen Miller 1988 Allen and Huber 1984a Nordstrom 2002 We did not combine any

covariates in a single model if the variance inflation factors VIFs were above 3 Zuur et

al 2009 VIFs were calculated from models without the complementary covariate For

example the VIF for lowhigh oyster was calculated without oyster since these would

never be used in the same model We also tested for interannual autocorrelation in the

proportion of pups and total seals in Drakes Estero using detrended time series and the

autocorrelation and partial autocorrelation functions in R

We used binomial generalized linear models GLM which modeled the

probability that any random seal is found in Drakes Estero success versus somewhere

else in Point Reyes failure We bound Drakes Estero and nonDrakes Estero seal

1
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maximum counts for each breeding season into a single matrix pups or total for use as

the dependent variable in this model Because ofoverdispersion variance larger than

expected for binomially distributed data we used a quasi binomial family to assess P

values and over dispersion and the binomial distribution to derive log4ikehhoods to rank

models using an over dispersion adjusted AkaikesInformation Criteria for small sample

sizes QAICc Burnham and Anderson 2002 We also bootstrapped refit the model with

data from each year sampled at random with replacement the best ranking models 2000

times to gain unbiased standard errors for the oyster harvest variable Crawley 2007

Bootstrapping should also uncover any highly leveraged effects from one or two years of

data We report models and QAICc values for both the oyster harvest and the lowhigh

oyster models but only consider the 2000 2004 lowhigh variable when reporting Akaike

weights and model averaging Final model coefficients were calculated from the

weighted by Akaike weights model coefficients of the best performing modelsie

lowest 4 QAICc units These weighted coefficients were then back transformed from

binomial logits to proportions and multiplied by the mean number ofpups or total seals in

the Point Reyes area seal population during the study period All analyses were done in R

292 R Development Core Team 2009

Results

During 1982 2009 the mean number ofbreeding season harbor seals hauled out in

Drakes Estero was 775 269 total seals and 180 94 pups The mean of the maximum

annual breeding season counts in Drakes Estero were 1052 279 total seals range 556

1644 and 302 102 pups range 122 486 The other regional colonies had a combined
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mean maximum breeding season count of 2499 369 total seals range 1728 3125 and

710 t 167 pups range 366 962 Oyster harvest experienced a lour period from 2000

2004 Table 1 Fig 613 and manila clam harvest levels are unknown Daily maximum

Drakes Estero seal breeding season counts varied throughout the study period with upper

estero seals showing a peak during 2002 2004 Fig 4 Annual maximum counts of

harbor seals in Drakes Estero also peaked around 2002 2004 while the regional

population sizeless Drakes Estero peaked from about 2000 2005 with two very high

years in 2002 and 2004 Fig 5 Pup counts in Drakes Estero climbed from 20002004

while those in the rest of the region slowly declined Fig 5 Excluding the period from

2000 2004 the pup counts between Drakes Estero and the region appeared to have

similar trends

Subsite Scale Seal counts pup ratios and disturbance rate During 1997 2009

the upper intertidal sandbars OB UEN LIEF generally had higher pupadult ratios than

the sandbars attached to the mainland or near the mouth of the estero L DEM DBS

Fig 2 Subsite A while showing a high pup adult ratio lost nearly all of its productivity

since attaching to the mainland in 2004 but Subsite Al was still the one major subsite

away from mariculture that maintained a high pup ratio and high overall pup production

each year Lower estero subsites DBS and L attached to the mainland and DEM at the

mouth of the estero in high current tended to have either low pup ratios or

relatively low absolute numbers of pups produced each year

Annual human disturbance rate during spring MarchMay of each year 198283

and 19972009 had a similar pattern whether using daily or Dourly rate r 099 n
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15 and so we used daily rate in all subsequent models and calculations There were 153

spring anthropogenic disturbance events during this time The daily disturbance rate

averaged about 071 041 for each year with about 23 of disturbances being seal head

alerts 10 flushes without entry into the water and 67 flushes into water Neither

subsite pup counts P 038 nor total seal subsite counts P 028 were related to

spring anthropogenic disturbance rates in Drakes Estero Figs 3A B When using a

random intercepts fixed slopes model spring disturbance rate appeared to be negatively

related to reduced pupadult ratios at seal haul outs within Drakes Estero n 104 groups

8 P 000 AJC 8893 Fig 3Q However the random intercepts and random

slopes model had a lower AIC 8820was a better fit in a likelihood ratio test X 92

P 0001 and indicated no effect P 032 of spring disturbance rate on pupadult

ratios The null model was a much poorer fit than either of the disturbance models AIC

9105 Since flushes and flushes into water represented the majority of disturbances

77 removing the head alerts from the analysis should not alter the results Based

on this we conclude that there is not a robust detectable relationship between spring

anthropogenic disturbance rate and pupadult ratios Further individual subsite based

binomial GLMs for the years 1997 2009 indicated that subsite pupadult ratio trends

with disturbance rate were not significant Fig 3Q

Colony Scale Drakes Estero subsite models Binomial GLMMs found that highlow

oyster harvest and ENSO best explained the proportion of seals pups and total using the

upper estero Table 2a Both the Imer and glmmML functions in R reported similar

AIC rankings as did quasibinomial and binomial distributions for Imer only Upper
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estero disturbance rate was somewhat important in explaining pup presence in the upper

estero but this model was not a significantly better fit than the oyster ENSO model

alone likelihood ratio test X 297 P r008 Regional population size was not

important in explaining the proportion of seals using upper Drakes Estero with LAIC

values of 9 total seals and 17 pups from the top ENSO Oyster models

Since disturbance rate and regional population size were not important in these

198283 and 1997 2009 models We used GEES to analyze the full time series including

19861987 1989 and 1991 1993 for the relationship between the proportion of seals

using the upper estero and just oyster harvest and ENSO as covariates ENSO and oyster

harvest highlow were not collinear P 089 The GEE showed that both ENSO and

oyster harvest continue to explain sea use at sites closest to mariculture activity Table

2b Residual plots versus model predictions showed no model fitting issues with the

GEE model Within year autocorrelation was moderate045 060 indicating that

GEES are an appropriate tool for this dataset A nested likelihood ratio test indicated the

Oyster ENSO binomial model was a better fit over the ENSO only binomial model for

both pups X46 p 003 and total seals 95 P 0002 After accounting for

the ENSO effect and not including the non significant anthropogenic disturbance terms

the best GEE models estimated 14 t 4 fewer pups and 59 15 fewer total seals in the

three near mariculture subsites during the higher oyster harvest years Table 2b

Regional Scale Drakes Estero compared to surrounding colonies The proportion of

pups and adult seals using Drakes Estero versus the other Point Reyes colonies varied

throughout the study period with a peak from 2003 2004 The pup and adult time series
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were generally similar with the exception of 1997 when relative pup presence in Drakes

Estero was low but adult use was high Fig 6A Because 1997 was an outlier for the

adult andor pup proportion of seals in Drakes Estero we weighted the total seal count

data for 1997 by the ratio of the proportion of pups to adults in that year03Venables

and Ripley 2002 We felt this was reasonable and preferable to omitting the data since

there was an anomalous harbor seal dieoffofmostly adult females which began during

the breeding season in 1997 that did not appear to affect pups and appears to have

affected other colonies specifically Double Point more than Drakes Estero D Grieg

and F Gulland The Marine Mammal Center pers comm NPS unpubl data although

the sampling from that study was not random

Oyster harvest was alternately classified as low for both the 2004 2004 and

1999 2404 periods Fig 6B Seal use ofsubsite A in Drakes Estero was high from

1982 2404 and dropped rapidly thereafter when the sandbar connected to the mainland

Seal use ofDouble Point increased from 1997 2002 dropped rapidly in 2003 due to an

aggressive elephant seal see Hayward 2003 and then rebounded in 2004 2005

followed by another smaller decline after 2005

Spearman rank correlations indicated no issues with collinearity among the

variables in the models tested Table 3a Variance inflation factors V1F also found no

evidence of collinearity as long as year or ENSG were not modeled with subsite A Table

3b The detrended proportion of pups and total seals using Drakes Estero did not exhibit

interannuaI autocorrelation or partial autocorrelation at any lag distance Quasi binomial

GLMs showed that models of the proportion of seals in Drakes Estero were moderately

over dispersed for the seal pup global model 45 and somewhat more over dispersed for
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the total seal count global model 86 We used these values to calculate the QAICc for

all the competing models Binomial models almost always have some degree of over

dispersion with count data because there is no variance parameter in the model Gelman

and Hill 2009

Among the models tested for pups the two and threeway combinations of low

oyster Double Point subsite A always containing low oyster models had an Akaike

weight of077 and the r for the top model had a good fit r 046 063 Table 4

Annual change at Double Point disturbance rate ENSO and year were poor predictors

of seal use of Drakes Estero ENSO appeared once in model 6 but we did not include it

in the multimodel averages since the Akaike weight was only 009 and the weighted

coefficient would have overlapped with a slope of zero Similar patterns occurred for the

total seal count models with the exception of ENSO which did not appear at all in the top

models Table 4 Lowhigh oyster harvest alone had an r of026 and 029 for pups and

total counts respectively and a significant P 005overdispersion correctedPvalue

Bootstrapped estimates of model coefficients were similar to those in Table 4 and the

oyster harvest standard errors were smaller than those reported by model fitting alone

indicating robust and conservative estimates from the GLM Table 5 After removing the

effects of Double Point and subsite A the best fit weighted coefficients suggest that there

were about 65 18 fewer seal pups and 192 58 fewer seals overall using Drakes Estero

Table 5 Figs 7 8 during high oyster harvest years

Discussion

Longlived slow reproducing species that invest their energetic resources in long

term survival rather than rapid reproduction tend to have pronounced physiological costs
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increased heart rates and overall energetic costs associated with human induced

disturbance Hisson et al 2008 Ellenberg et al 2006 Harbor seals have both a long

lifespan 2025 years and a single pup per year suggesting that they are a candidate for

realizing significant stress due to disturbance and might respond defensively by moving

rather than quickly assimilating and continuing reproduction as is the case with short

lived rapidly reproducing songbirds Sisson et al 2008 Our findings support those of

lurid and Dill 2002 whereby long terra chronic disturbance or displacement stimuli in

this case mariculture activity including equipment on haul out sites is related to a habitat

shift and subsequent reduced access to subsites in the estero Conversely shorter term

disturbance stimuli primarily park visitors were not related to reduced pupadult ratios

at subsites in the estero or strongly to detectable patterns in intra estero upper versus

Iower or inter colony proportional use by seals Rather pupadult ratios at subsites

appear to be strongly driven by their physical isolation from the mainland Nordstrom

2002 Oyster harvest and ENSO were the primary variables associated with temporal

variation in spatial use by seals in Drakes Estero Our prediction that regional population

size would be an important factor in partially explaining the proportion of Drakes Estero

seals using the upper estero was not supported Regional population size and human

disturbance rate were also unimportant in explaining seal use of Drakes Estero in relation

to the rest of the colonies Instead oyster harvest internal subsite and nearby colony

dynamics were consistently important

These analyses address suggestions of the NRC 2009 for research into factors

driving seal spatial patterns in Drakes Estero Although the results are correlational we

propose that the variation in oyster harvest paired with a priori multiple competing
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mechanistic hypotheses represents a robust natural experiment which can be used to

draw reasonable inferences Oyster harvest was a human induced rather than a natural

covariate and so there is no reason to believe that oyster harvest is mechanistically

correlated with some other unmeasured nonanthropogenic parameter that also

influences seal distribution The apparently random correlation between oyster harvest

and regional population size warrants some caution when interpreting the colony scale

results The fit of the oyster harvest models though were so much more parsimonious

than those of regional population size lower by 916 AIC units that the pattern appears

quite robust to both statistical methodology and length of the time series Similarly in our

analysis of the 1997 2007 Drakes Estero data Becker et al 2009 we reported that the

2008 seal counts at one subsite appeared to deviate from the inverse relationship with

oyster harvest found for the 1997 2007 models This was based on preliminary

information that oyster harvest increased in 20108 along with actual seal counts at one

subsite QB The 2008 actual oyster production estimate however actually declined by

12 from 2007 to 2008 and is thus still consistent with the reported model for 1997

2007 Further Becker et cal 2009 modeled counts in the estero rather than proportional

shifts so further comparisons are not informative here

Our results do not indicate that the seals are lost from the overall Point Reyes area

population although that is possible but rather assume a closed population within each

year both within the estero for the colony scale analysis and between the estero and

other Point Reyes area colonies for the regional analysis The use of regional population

size as a covariate should account for any densitydependent effects and seals typically

do not move between colonies during the breeding season Lowry et al 2005
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We focused on low versus high oyster production but also report nearly identical

results when using the continuous linear covariate of oyster harvest While the binary

oyster harvest variable required some inferences Table 1 it is also somewhat more

conservative than the continuous covariate because it does not assume a linear

relationship between oyster harvest and seal response This binary model is more

appropriate if the simple presence of oyster equipment caused seal displacement rather

than the frequency of visits Additionally the oyster harvest value does not represent

activities that may be due to cultivation of manila clams versus oysters in the estero Any

relationships between clam and oyster harvest are currently unknown to us so a lowfhigh

metric may again avoid over interpreting the impacts of the specific annual oyster

harvest A final benefit of using the high f low oyster metric is that it virtually eliminates

the possibility of model errors if the actual 2009 oyster harvest is dramatically higher or

lower than our estimate

There are some inherent difficulties in the use of disturbance rates to infer effects

on seals Frid and Lawrence 2002 Hayward et al 2005 NRC 2009 Johnson and

Acevedo Gutierrez 2407 reported that disturbance rates of seals in Canada were related

to frequency ofpowerboats nearby but not the number of seals present The NRC 2009

also noted that many disturbances related to mariculture in Drakes Estero likely go

undetected especially since about 50 of harbor seal surveys are on weekends and more

visitors are out on weekends while the oyster harvest work occurs primarily daily but

less frequently on Sundays NRC 2009 Further surveys may miss any disturbances on

the ebb tide that might prevent seals from hauling out NRC 2009 Nonetheless we

believe that because the survey methodology is standardized it should represent an index

as
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of annual changes Similarly the NRC suggested that additional disturbances by oyster

boats during high tide might deter seals from using the upper sandbars when tides

receded However since we did not partition mariculture and nonmariculture related

human disturbance in this paper these unrecorded and undetected disturbances of all

anthropogenic kinds would be unlikely to alter our results

The proportional reduction in seal use was generally larger for the upper estero

048 pups and 008 total versus the estero as a whole 407 pups and 005 total counts

However these proportional values when scaled up from the Drakes Estero population to

the entire point Reyes regional population suggests more individual seals were displaced

from the overall estero than those simply displaced from the upper estero alone It is

possible that the combined effects of the loss of subsite A impacts at Double Point

increased oyster activity in the upper estero and other unknown factors led to the

pronounced reduction in counts for the entire estero Specifically our findings are

consistent with a scenario where subsite A lost habitat in 20034 which could have

increased the proportion of seals using the upper estero Increasing mariculture activity

during 2405 2009 though may have displaced seals away from the upper estero and

without access to subsite A the overall proportion of seals using Drakes Estero therefore

declined Similarly prior to 2000 when oyster harvest was generally high and subsite A

was an isolated sandbar the proportion of seals using the upper estero was also low The

additive processes among subsite A Double Point and oyster harvest fits a model where

seal resilience in the ecosystem is a function of both natural and anthropo genic

influences In a similar scenario Dent and Crabtree 2008 found that an Australian sea

lion Neophoca cinerea reserve was ineffective because it did not provide suitable

F
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habitat They concluded that because environmental conditions are variable over time a

fixed sanctuary zone will only aid in reducing impacts when conditions are suitable in

that zone Similarly Stevens and Boness 2003 reported an ENSD related decline and

recovery pattern in southern fur seals Arctocephulus Australis in Peru After the 1997

98 ENSO induced a decline in fur seals the seals returning in 1999 avoided haulout sites

with higher human disturbance In Drakes Estero suitable conditions for females with

pups may now be more limiting due to variable environmental conditions such as the loss

of subsite A mariculture equipment on the upper estero subsites and the generally poor

suitability oflower estero sites The estero contains a dynamic system of sandbars and

there will surely be additional changes in the fixture that both create and remove desirable

seal habitat

Subsite or colony recolonization may take years while abandonment due to

chronic displacement I disturbance may be rapid Gerrodette and Gilmartin 1990 Such a

decline was noted with abandonment of harbor seal colonies in San Francisco Bay Allen

1991 Bartholomew 1949 Similarly Hog Island in Tomales Bay Fig 1 was mostly

abandoned by harbor seals in the early1990s coincident with increasing numbers of

boaters landing on the east side of the island Allen and King1993 Prohibition ofboat

landings coincided with a gradual resumption of use by seals NPS Compendium

Unpubl NPS data The decline at subsites OB UEF and UEN in the upper Drakes

Estero follows this pattern whereby after oyster harvest declined around 19992000 it

took a few years until 2002 for the proportion of Drakes Estero seals using the area to

greatly increase and then the counts and proportion of seals using the subsites rapidly

declined again with increased mariculture in 2005 The a priori modeling suggested that
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an ENSO effect may have explained some of the delayed recolonization in the upper

estero but perhaps simple time delayed movement into the area is also partially

responsible and also density dependence from the concurrent regional population

increase Such a model would then have a lag effect for recolonization as oyster harvest

declined but no lag as it increased similar to seal response to subsite A attachment to the

mainland and exposure to predators

Additional processes occurring at other colonies in the San Francisco Say Area

could also affect the patterns we observed This might include excessive disturbance as

well as immigration to or emigration from the entire study area However the fact that

our modeled covariates oyster harvest double point and subsite A explain much of the

intra and intercolony patterns observed suggests that these are not likely to be spurious

correlations

Conclusion Our results highlight the importance of building and preserving

resilience in natural systems and the sensitivity of Kselected species to chronic

disturbance or displacement Gill 2007 concluded that in birds declines in survival

or fecundity will result from density dependence and not directly through disturbance

Efforts to manage disturbance in order to maintain populations must therefore be based

on an understanding of the densitydependent consequences of avoidance of disturbed

areas Our data and analyses are consistent with natural and anthropogenically

mariculture driven seal colony dynamics both within Drakes Estero and between

Drakes Estero and other colonies in the Point Reyes region Encroachment of mariculture

or other persistent activities on preferred pupping sandbars may displace seals but not
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have a detectable effect on the colony or the region until natural fluctuations occur which

further limit habitat and cause additional competition for limited space resources

While density dependence in the form of regional population size is likely an

important component it did not fully explain the spatial patterns observed at the colony

and subsite scales Although pupadult ratios were higher at isolated sandbars presumably

because of lower exposure to shortterm disturbances the apparent lack of spatial

redistribution at the subsite colony and regional scales due to shortterm anthropogenic

disturbance warrants further study since pinniped disturbances are a common concern At

a scale even larger than the Point Reyes region seals transit between San Francisco Bay

and the Point Reyes region Kopec and Harvey 1995 Grigg et al 2009 thus

anthropogenic impacts on the Marin Coast may indirectly affect the mobility of seals

displaced at other colonies in San Francisco Bay or elsewhere While such a signal would

be extremely difficult to detect this concern may be particularly true for Drakes Estero

which supports one of the largest breeding colonies in the state and the largest in the San

Francisco Bay region Lowry et al 2005
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Becker Press and Allen

Fable 3a Spearman rank correlations between independent variables Significant P 005
correlations have an asterisk N 15 If adjusted for multiple comparisons using Holms method
only the three oyster values are correlated Oyster harvest categorical or continuous and annual
regional population size had an r of078 P 0001 and were also not used in the same
model

Table 3b Variance inflation factors from full models

VIFs cf less than 3 represent no functional collinearity
within the models Zuur et al 2049

Law Low

Pugs Total

Maximum

139

oyster oyster Spring Proportion counts at

123

harvest harvest Disturbance of seals at Double

109

20002004 19992004 rate subsite A Point

Low oyster 19992004 087
disturbance rate 423 013

Prop seals at subsite A 011 017 010

Counts at Double Point 046 050 021 029

Year 000 009 002 492 024

Table 3b Variance inflation factors from full models

VIFs cf less than 3 represent no functional collinearity
within the models Zuur et al 2049

020U201 0

36

Variance inflation factor

Covariate Pugs Total

Oyster harvest 139 127

Low oyster 20402044 137 112

Prop seals at subsite A 123 105

Counts at Bauble Point 121 121

ENSO 109 106

Disturbance rate 113 114

020U201 0

36
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Table 4 A priori models ranked by delta QAICc for the proportion of Point
Reyes seal pups and total seals using Drakes Estero Li indicates QAICc
distance from the best model and wi fndicates model weight Modeling
oyster harvest as a continuous variable or law oyster during 19992004
gives similar results see appendix Models ranking within the lowest 4
QAICc units in grey were used for multimodel inference in table 5 Oyst
low oyster harvest from 20002004 DP Double Paint Counts A proportion
of Drakes Estero seals using subsite A Dist anthropogenic disturbance
rate

Age class Model Ld wi r2

Pup Oyst DoubJ Polrit DP 00 035 05
Oyst DP A 13 018 063
Oyst A 14 014 0146

Oyst PNSO 26 0 042

Oyst 33 0106 i26
Year 50 003 020

Oyst Dist 56 002 032

Oyst DP Dist A 63 001 066

DP Year 64 001 029

DP 73 001 012

Mull 77 001 000

Regional pup count 103 000 002

Pup Oyst Double Point DP 001 055 054

Adult Oyst DP A 24 016 061

Oyst A 39 008 042

Cyst 43 006 029

Oyst Dist 45 005 041

Oyst DP Dist A 61 002 067

Oyst ENSO 63 002 035

Regional total count 79 001 019

Year 85 001 017

DP Year 96 000 025

DP 104 000 011

112lG612111 G
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Figure 1 Crakes Estero and the eight labeled seal haul out subsites Subsites UEF 013 and UEN
are considered near mariculture while A Al D13S DFM and L are considered away from
mariculture Inset shows all the Point Reyes area colonies Tomales Bay TQmales Point Point
Reyes Headlands Drakes Estero Double Faint Duxbury Reef and Bolinas Lagoon Figure
modified from Becker et al 2009
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are considered near mariculture while A Al D13S DFM and L are considered away from
mariculture Inset shows all the Point Reyes area colonies Tomales Bay TQmales Point Point
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modified from Becker et al 2009
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Subsite
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Figure 2 Mean SE of maximum annual pupadult ratios by subsite in Drakes
Estero 1997 2009 Lumbers next to points represent the mean SCs of the
maximum annual pup counts at that subsite from 1997 2009 The ratios at the estero

mouth DEM and L are lower than the other six subsites and UEF is lower than A
DBS is adjacent to Al has very low seal counts and pup production 12Jyr indicating
it is a minor site that appears to catch spillover seals when Al Best crowded Since
2004 seals have abandoned subsite A due to attachment to the mainland and

subsequent predator and human access
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Figure 3 A B Thera is no significant relationship between Spring anthropogenic
disturb nce rate and A maximum annual pup counts at individual drakes Estero
subsites P 038 or B maximum annual total counts at individual Drakes Estero
subsites P 028 for 1997 2009 Analyses were done with subsite as a random
effect allowing random intercepts
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Figure 3C The pupadult ratio has no detectable relationship with anthropogenic
disturbance rate either at the subsite level or the estero level
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Figure 4 Gaily maximum counts of harbor seals in drakes Estero during April 15
May 15 between 1982 and 2009
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Figure 4 Gaily maximum counts of harbor seals in drakes Estero during April 15
May 15 between 1982 and 2009
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Figure 5 Annual maximum counts of harbor seals in Drakes Estero and the Point
Reyes region less Drakes Estero during April 15 May 15 between 1982 and 2009
Regional surveys were not conducted between 1984 and 1998
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Figure 5 Annual maximum counts of harbor seals in Drakes Estero and the Point
Reyes region less Drakes Estero during April 15 May 15 between 1982 and 2009
Regional surveys were not conducted between 1984 and 1998
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oyster harvest in Drakes Estero Due to uncertainty in classification Fable 1 1999
was modeled as both a high and low oyster harvest year The 2009 oyster
harvest is estimated based on 200720018 harvest
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Figure 6 1982 2009 time series of A proportion of Point Reyes region pup and
adult harbor seals in Drakes Estero during the breed inglpupping season and B
oyster harvest in Drakes Estero Due to uncertainty in classification Fable 1 1999
was modeled as both a high and low oyster harvest year The 2009 oyster
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x

021062010

Supplement to Table 4 This table includes information in Table 4 and additional details of models tested A priori models ranked by QAlCc
for the proportion of Point Reyes area seals using Drakes Estero An x indicates the coefficient was selected in the model M indicates
QAICc distance from the best model and wi indicates model weight Low oyster 1999 2004 and Oyster harvest are only included for

x

reference and not included in Akaike weights Models ranking within the lowest 4 2ACc units are shaded grey and used for multimodel

24

inference in table 5

051

3 x

Oyster related Nearby colonies Internal colony effects

25

Low Low Drakes

x x

oyster oyster fatal Double Estero Seals at A

047

Age 2000 1999 Oyster regional Point disturbance in Drakes

x x

class Model 2044 2004 harvest counts counts rate Estero ENSO Year Null Al wi r 2
Pup 1 x x 00 0335 051

2 x x x 13

7

063

3 x x x 13 018 063

4 x x 14 018 046

5 x x 15

005

046

6 x x 26 009 042

7 x x 13

036

040

a x 33 006 028
9 x x 34

11

040

10 x x 42

x 63

036

11 x 50 003 020
12 x x 56 002 032

13 x 63 016

14 x x x x 63 001 065

15 x x 84 001 029

16 x 65

15

015

17 x 73 001 012
18 x 7 7 001 000
19 x 77 001 011

20 x 82 001 009

21 x x 91 000 019

22 x x 92

x

019
23 x x 98 000 017
24 x 103 000 002
25 x 106 000 001
26 x x 110 000 013

27 x x 119 000 010

Pup 1 x x 00 055 054
Adult 2 x x x 24 016 051

3 x x 25 047
4 x x 25 047

5 x x x 38 009 057
6 x x 39 008 042
7 x 43 006 029
8 x x 45 005 041
9 x x 60 036

10 x x x x 61 002 067
11 x x 63 002 035
12 x 68 022
13 x x 75 032
14 x 79 001 019
15 x 85 001 017
16 x 88 016
17 x x 96 000 025
18 x x 90 024
19 x 104 000 011

20 x x 105 000 022

21 x 109 000 000

22 x 117 000 007
23 x 124 000 005

24 x 126 000 005

25 x x 130 000 015

26 x x 132 000 014

27 x x 134 000 014
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Inclusion of 2008 harbor seal data into the analysis presented in Becker et al 2009
Ben Becker Dave Press and Sarah Allen

Introduction

The National Research Council NRC 2009 concluded that the data analysis for 1997
2007 presented in Becker et al 2009 may serve as indicators of potential negative
interactions between oyster harvest and seal attendance at these subsites NRC p 32
However the NRC suggested that inclusion of the 2008 data could call into question
the continued significance of the results Here we include the 2008 data in the model
using more robust methods than those found in Becker et al 2009 and show that the new
data are fully consistent and supportive of the previously reported model with essentially
no changes in model coefficients or significance We extend the analysis to use an
extension of Generalized Linear Models known as Generalized Estimating Equations
GEE Venables and Ripley 2002 Faraway 2006 Zuur et al 2009 that explicitly model
the temporal autocorrelation of multiple harbor seal counts taken during the breeding
season within each year The GEES also allow flexible distributions for the entire dataset
which was overdispersed and for the within year counts GEEs are therefore a form of
mixedeffects modeling

Dataset

Same as that used in Becker et al 2009 with the addition of

1 Oyster harvest for 2008 was 437000 lbs NRC 2009 p 49
2 Breedingpupping season subsite counts at OB and for the entire lower estero

subsites A Al L DBS and DEM for 2008 were included These underwent the
same QAQC described in Becker et al 2009 and are derived from the NPS
harbor seal monitoring database Table 1

3 We modeled years since ENSO as a logyears since ENSO1 because
observational and theoretical evidence suggest that the ENSO effect should taper
off and not be linear

4 GEEs were run in R290 using the geeglm function in the geepack library
with year as the grouping variable to account for within year autocorrelation of
counts at the same subsite id fYear and the correlation structure set as

autoregressive arl since the counts were during a one month period and
counts closer together should have higher correlation since the counts generally
rise peak and fall during the April 15 May 15 period We used an initial data
distribution of poisson but the GEE is non parametric and only uses this as a
starting point

5 Since the GEE functions in R do not allow for a negative binomial distribution to
control overdispersion we modeled the rounded square root of total counts at OB
with a poisson distribution
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Table 1 Dates of 2008 surveys included in the new analysis and total counts
adultspups at subsite OB and for the Lower Estero density dependence control

Date OBTotal LowerTot

4152008 71 469

4212008 98 372

4252008 121 458

4292008 86 456

4302008 107 480

522008 97 616

592008 0 508

5102008 81 434

5132008 65 477

Results

Residual plots versus model predictions showed no issues with the model Fig 1
Overall the results are similar to Becker et al 2009 with both ENSO and Oyster harvest
best explaining seal use at OB Table 2 Lower estero total density dependence was
not important and the P value ranged from 026 042 depending on whether daily or
annual density dependence was used Overdispersion was 185 and 1 step withinyear
temporal autocorrelation was 043 Both of these parameters are incorporated into the
model and used to correct the standard errors and P values If an interaction between

ENSO and oyster harvest is included it is also highly significant and oyster alone
remains significant but we do not report it here The negative coefficient for oyster
harvest of045 is in this case a marginal estimate meaning that the effects of multiple
samples within each year have been removed It therefore differs from the coefficient in
Becker et al 2009 which was conditional on all the samples within each year Zuur et al
2009 Further the estimate is for the effect on the square root of OB counts so for
comparison with Becker et al 2009 a fair comparison would be 210 which is 145
for this conditional analysis versus 24 in the previous analysis

Running the GEE without a transformation of counts at OB still results in similar
significance of coefficients P 003 for oyster harvest but overdispersion is quite large
without the transform and we therefore preferred the square root transform See the
Appendices for alternative forms of analysis that arrive at similar conclusions

2
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Table 2 Output from geeghn function in R ENSO and Oyster harvest are both
significant Density dependence was not important and is therefore not presented in this
model

Call

geeglmformula roundsgrtOBTotal loglpENSOYRS
Oysternew family poisson data may08 subset Year

2009 id fYear corstr arl

Coefficients

Estimate Stderr Wald Pr IWI

Intercept 117e00 236e01 2437 80e07

loglpENSOYRS 692e01 142e01 2363 12e06

Oysternew 145e06 499e07 849 00036

Estimated Scale Parameters

Estimate Stderr

Intercept 185 0239

Correlation Structure arl Link identity

Estimated Correlation Parameters

Estimate Stderr

alpha 0433 00984

Number of clusters 12 Maximum cluster size 15

Figure 1 Plot of residuals against model predictions for final GEE model The model
shows no structural issues with changes in variance or heteroscedasticity Note that
points are not jittered and thus many overlap so actual n 113
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The additional year of data 2008 closely matches the patterns observed in the
previously analyzed 1997 2007 dataset In Becker et al 2009 we suggested that a small
increase in subsite use at OB in 2008 may have been associated with reduced disturbance
at the subsite However it is now clear that in addition to fewer documented disturbances
in 2008 harvest was also reduced in 2008 as well The early oyster harvest predictions
provided to us and used in the Becker et at 2009 paper estimated that the oyster harvest
was increasing to 497000 lbs in 2008 The reduction in actual harvest could
conceivably be associated with less harvest activity near subsite OB The updated model
suggests that the 2008 seal count pattern at OB is similar to the 1997 and 20052007
years of higher oyster harvest levels Table 2 This continued negative relationship in the
model appears to be partially due to the fact that oyster harvest actually dropped slightly
by about 30000 lbs from 2007 to 2008 NRC 2009

Although the oyster harvest metric is certainly not fully representative of actual temporal
and spatial mariculture activities in the Estero NRC 2009 it nonetheless far improves
the models presented in this report over ENSO andor density dependence alone
suggesting a potential link between harvest activities and seal displacement at OB As the
NRC concluded for the data analysis for 1997 2007 presented in Becker et at 2009 these
models may serve as indicators of potential negative interactions between oyster harvest
and seal attendance at these subsites NRC p 32

These results should be considered in light of the NRCs2009 emphasis of Wursig and
Gailey 2002 that there is a need to consider potential loss of feeding and breeding
habitat from shellfish and finfish farms particularly given predicted increases in these
facilities in nearshore environments
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APPENDIX L Comparison of Generalized Estimating Equations GEE results with
generalized linear mixed model GLMM and generalized linear model GLM

For comparison with the GEE presented above we also used a generalized linear mixed
model GLMM poisson distribution with year as the grouping variable The GLMM is
less desirable than the GEE for this dataset since the GLMM assumes within year count
data are normal and the within year autocorrelation is not autoregressive through the
breeding season but rather lumped together without regard for survey order Nonetheless
it is useful to see if the conclusions from the GLMM and GEE generally agree We used
the glmmML package in R 29 for these calculations We also show results from a simple
negative binomial GLM which was used in Becker et al 2009

GLMM MODEL 1 Our first GLMM model looked at density dependence ENSO and
Oyster harvest Note that oyster harvest coefficient has a P 005 while density
dependence LowerTot has a P 014

Call glmmMLformula roundsgrtOBTotal
LowerTot loglpENSOYRS Oysternew family
poisson data may08 cluster fYear subset Year

2009

coef secoef z Pr Izl

Intercept 9943e01 2404e01 4136 353e05

LowerTot 3702e04 2495e04 1484 138e01

loglpENSOYRS 6082e01 1186e01 5127 294e07

Oysternew 9127e07 4725e07 1932 534e02

Scale parameter in mixing distribution 02082

gaussian
Std Error 005745

Residual deviance 2321 on 108 degrees of freedom
AIC 2421

R
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GLMM MODEL 2 Dropping the Density Dependence LowerTot variable increases
the significance of oyster harvest to P 004 while only penalizing AIC by 0 1 thus we
would likely prefer this model over Model 1

Call glmmMLformula roundsgrtOBTotal
loglpENSOYRS Oysternew family poisson data

may08 cluster fYear subset Year 2009

coef

Intercept 1185e00

loglpENSOYRS 6295e01

Oysternew 9997e07

Scale parameter in mixing
gaussian
Std Error

se coef
2093e01

1224e01

4897e07

distributi

z Pr IzI
5660 15le08

5142 272e07

2041 412e02

on 02211

006027

Residual deviance 2342 on 109 degrees of freedom
AIC 2422

GLMM MODEL 3 For completeness we also remove oyster harvest from the model
leaving density dependence and ENSO Density dependence is P 0 12 and the AIC
increases to 243 1 suggesting that Model 2 which contains oyster harvest is a better fit

Call glmmMLformula roundsgrtOBTotal
LowerTot loglpENSOYRS family poisson data

may08 cluster fYear subset Year 2009

coef

Intercept 08921362

LowerTot 00004023

loglpENSOYRS 05366083

Scale parameter in mixing
gaussian
Std Error

se coef
02584712

00002528

01278604

distribut

z Pr IzI
3452 557e04

1592 11le01

4197 27le05

ion 02563

006289

Residual deviance 2351 on 109 degrees of freedom
AIC 2431

We conclude that the GLMM and GEE provide similar results but since the GEE better
handles overdispersion autoregressive within year correlation of counts and non normal
within year counts it is therefore the preferable analysis

6
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Direct comparison to methods in Becker et al 2009 GLM
The final model presented in Becker et al 2009 did not account for within year
autocorrelation of counts although random effects models were investigated in the
paper For comparison we show these model results when including the 2008 count
data If we include density dependence on an annual rather than daily basis the P value
is009 rather than099 as shown below The results indicate the same patterns as
those reported for the 1997 2007 dataset in Becker et al 2009 Note that the

significance for oyster harvest is overestimated here when compared with the GLMM or
GEE since we did not account for within year autocorrelation in the basic GLM model

glmformula OBTotal LowerTot loglpENSOYRS
Oysternew family negativebinomial1 data may08
subset Year 2009

Deviance Residuals

Min 1Q Median 3Q Max

31153 07763 02103 03253 24951

Coefficients

Dispersion parameter for Negative Binomial1 family
taken to be 0782268

Null deviance 18474 on 112 degrees of freedom
Residual deviance 13905 on 109 degrees of freedom
AIC 11892

Number of Fisher Scoring iterations 12

7

Estimate Std Error t value PrItl

Intercept 2943e00 3544e01 8305 300e13

LowerTot 3940e06 5344e04 0007 0994130

loglpENSOYRS 1079e00 1324e01 8150 666e13

Oysternew 2035e06 564le07 3607 0000468

Signif codes 0 0001 001 005 01

1

Dispersion parameter for Negative Binomial1 family
taken to be 0782268

Null deviance 18474 on 112 degrees of freedom
Residual deviance 13905 on 109 degrees of freedom
AIC 11892

Number of Fisher Scoring iterations 12

7
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APPENDIX II Comment on decision not to use a multinomial model and

presentation of model using proportions instead of counts

It was informally suggested to us by an NRC affiliated statistician that an alternative
method might be to use a iultinomial model rather than the GLM GLMM or GEE to
ascertain proportion of seals using all 8 Drakes Estero subsites and testing if oyster
harvest still explains the declines at upper estero sites OB UEN UEF At first glance
this could theoretically remove any confounding effects of ENSO and density
dependence isolating the oyster harvest effect if any However we feel that the
multinomial approach modeling proportions is not appropriate in this situation for several
reasons

1 Multinomial models do not account for random effects in this case
multiple counts within a year that we are aware of

2 Multinomial models do not allow for temporal autocorrelation in
counts that we are aware of

3 Using proportion of seals rather than counts at each subsite without
taking into account density dependence would obfuscate an important
ecological mechanism Directly modeling this is more statistically and
ecologically sound

4 Similarly ENSO is an exogenous effect If ENSO or density
dependence explained all of the patterns then failing to model these
might result in simple oyster harvestseal proportion correlations in a
multinomial model with 8 subsites and one explanatory variable
oyster harvest

Nonetheless in an attempt to satisfy any concerns that using proportions is more
appropriate than counts while still using robust mixed modeling methods with
autoregression we demonstrate below that a GEE model only using the proportion of
seals in Drakes Estero that use subsite OB as a function of ENSO and Oyster harvest has
similar results to the previous models relying on counts Here we model ENSO with a
diminishing xx function but logENSO1 provides similar results Oyster harvest is
significant at P 004 Note that the data are underdispersed but that using the square
root of the proportion of seals approaches normality although normality is not in any
way required for a GEE

Call

geeglmformula sgrtOBpr ENSOYRSENSOYRS

ENSOYRS Oysternew data may08prop subset

Year 2009 id fYear corstr arl

Coefficients

Estimate Stderr Wald Pr IWI

Intercept 203e01 410e02 2447 76e07

ENSOYRS 256e02 608e03 1776 25e05

Oysternew 306e07 145e07 446 0035
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Signif codes 0 0001 001 005 01

1

Estimated Scale Parameters

Estimate Stderr

Intercept 00163 000253

Correlation Structure ar1 Link identity

Estimated Correlation Parameters

Estimate Stderr

alpha 0404 0086

Number of clusters 12 Maximum cluster size 15

Thus similar to the count data we show that both ENSO and Oyster harvest explain the
variation in the proportion of seals in Drakes Estero that use Subsite OB

Here we have shown that there is broad agreement in the results whether using GEE
GLMM and GLM on counts at subsite OB as well as a GEE analyzing proportion of
seals using the subsite Further similar patterns are seen regardless of transformations or
interactions

6
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Analysis Objectives

Determine if mariculture related disturbance

events are changing over time

2 Test competing hypotheses natural and
anthropogenic that may be driving harbor seal
counts during the peak pupping season April
15 May 15 at sandbars in upper Drakes
Estero

Harbor seal subsites in

Drakes Estero

Upper
Primarily puppingbreeding
stands

Middle Lower

Generally yearround
Hurnan predator access
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Analysis Objectives

1 Determine if mariculture related human

disturbance events are changing over time
yes increase

2 Test competing hypotheses natural and
anthropogenic that may be driving harbor seal
counts during the peak pupping season April
15 May 15 at sandbars in upper Drakes
Estero

a priori hypotheses to best explain
seal counts in upper Drapes Estero

Year as a linear trend

Density dependence
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DFG Data

Null model
random
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ENSO and Oyster harvest best explain seal counts at QB
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ENSO and Oyster harvest also best explain seal counts at LIEN
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Best mcdei at 06 ENSOQyst has high predictive power for subsite UEF
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Both adult and pup counts during peak pupping season
at OB declined after ENSO effects tapered cuff and oyster
harvest effects kicked in Error bars indicate t1 SD
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Conclusions

Significant increase in mariculture related
disturbance in the upper estero during 20061 2007

ENSO and Oyster harvest explain seal counts
very well at OB and UEF and marginally at UEN

Ability of OB model to predict UEF indicates high
confidence in modeling

Counts of adults 57 and pups 54 significantly
declined at OB after 2004 and at UEF after 2005

1



Final notes on data quality
Disturbance trends are minimally sensitive to sample
size

7 of 14 mariculture related in upper estero
1F4of11 4P001

3of104Pc005

2of9 3PE007

Seal count data by volunteers
Training screening
If errors they would likely result in a more variable noisier
count dataset making it less likely to detect a signal from ENSQ
and oysters Type 11 error low power
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Ann tfeleanlPORENPS To

4P
073012010 0744 AM cc

bcc

Subject Fw CDFG Letter

Cicely MuldoonPCREINPS

0712212010 0155 PM To Natalie GatesIPOREINPS George TumbullOAKLANI NPS
Brannon KetchamIPQREINPS @NPS Gordon
WhitePORE1NPS John ADellOssolPORENPS

SuzanneCarlson@exchangesoldolgov
cc

Subject Fw CDFG Letter

Cimly Muldoon Superintmdent
I O NT REM NATIONAL SEASHORE

Bear Volley Road
Point Reyes Station CA 94956
phone 415 464 5101

1

c ioeiymoldoonenpsgov
CQi6tent to mirsrpn is commrtment

Forwarded by Cicely MuldoonlPORE1NPS on 0712212010 0154 PM

Kevin Lunny
a kevin@drak esbayoysterco
rn

071222010 0150 PM

Dear Cicely

To Cicely Muldoon CicelyMuldoon tt npsgov

cc Nancy Lunny 4nancy@drakesbayoystercorn

Subject CQFG Letter

Attached is our response to your letter to Fish and Game

I left a message on you voice mail I wanted to talk to you before I sent this to you Please give me a call
after you have had a chance to read our letter

Thank you

Kevin 20100722 DBOC to Cicely Muldnompdf



rakes Bay Oyster Company
17171 Sir Francis Drake Boulevard

Inverness CA 94937
415 6691149

keyin drakeshayoysterccm
nancy@drakesbayovstercom

July 22 2010

Cicely Muldoon
Superintendent
Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 44937

Dear Cicely

We were surprised to receive a copy of a letter from your office dated June 28 2010 to John
McCamman Director California Department of Fish and Game CDFG regarding our
mariculture leases with the State of California We wish we could have responded sooner but
we did not receive a copy of the letter until July 15 2010 two weeks afterthefact

1 DBOC submitted its request to the California Department of Fish Game first per the
terms of the Special Use Permit approved by the National Park Service in 2008

At the outset we want to respond to the concern voiced in your letter that DBOC should have
submitted its requests to modify the boundaries of its lease and to alter mariculture use in Lease
No M43801 to include Olympia oysters and purple hinged rock scallops to the National Park
Service NPS first before contacting CDFG The process outlined in your letter is contrary to
the process outlined in the Special Use Permit SUP that NPS issued in 2008 Section4bvi
of the SUP states

Permittee will not introduce species of shellfish beyond those
described in the existing leases from the CDFG Permittee may
seek to conform andormodify these leases with the CDFG Any
modifications approved by CDFG will be considered by Permitter
on a casebycase basis and Permittee may not implement any
such modifications without the prior written approval of the
Permitter

This provision clearly spells out a procedure followed by DBOC in this instance for DBOC to
first seek to modify leases with CDFG and then once any modification is approved by CDFG to
seek approval by NPS This process makes good sense becausse CDFG has special expertise with



rnariculture activities an expertise NPS lacks The correct process is outlined in the SUP and
we followed it

Given the above the suggestion in your letter that NPS should make a determination about our
proposed modifications to the lease before any consideration by CDFG is inappropriate The
process your letter suggests violates the express terms of the SUP that your office approved Not
only that but the added delay will impose significant costs on D13OC

DBOCsrequest does not involve an expansion of use

Our request to address the lease boundary corrects an error that was made many decades ago
when a prior survey inadvertently excluded portions of Bed 6 that were already under cultivation
from the lease area The oyster racks in this area have been in production since at least the
1950s We are proposing to correct the lease boundary to include this area and to remove an
equal amount of area from the lease in the vicinity of where the harbor seals haul out The net
effect is to increase the buffer zone for harbor seals from 300 feet as recommended by the
Marine Mammal Act to 500 to 1000 feet The boundary change would not result in any
expansion of use

We have also requested authorization from CDFG to Cultivate Olympia oysters and Purple
Hinged Rock Scallops within Lease No M43801 Both species are indigenous to Drakes
Estero and can be found today under natural conditions In fact Purple Hinges hock Scallops
are already authorized for cultivation within Lease No M43802 No new culture methods will
be required to cultivate Olympia oysters or Rock Scallops Nor will there be any expansion in
production as the Olympia oysters and hock Scallops will displace Pacific oysters currently
under cultivation

We are particularly excited by the prospect of cultivating Olympia oysters Olympia oysters are
the only native oysters on the Pacific coast If given approval DBOC will operate the only
hatchery of Olympia oysters in California

We note that your letter seeks to improve communication and coordination with CDFG about the
leases in DrakesEstero We trust you wish to improve communication and coordination with
DBOC as well During your recent visit to the Estero on July 14 2010 we felt as if progress had
been made in that regard Indeed during your visit we discussed the requests we had submitted
to CDFG You can therefore understand why we found your letter disappointing given that it
mischaracterizes the facts and disregards the process the SUP so very clearly spells out We
respectfully request that you withdraw your letter to John McCamrnan

Sincerely

Kevin Lunny Nancy funny



Cicely MuldoonPOREMPS To Ann NelsonPORENPS

0712812010 0834 AM ccIt bcc

Subject Fw 7126110 Letter Regarding NPS Camera Data

Cicely MuMoon Superintendent
VpcjNTREm mAnolstArnAsHoRiz

I Bear Valley Road
Point Reyes Station CA 94956
phom 4134645101
Cicelymuldoorlftpsgov

coafflftent to mission is Commitment

Forwarded by Cicely MuldoonPORENPSon 0712812010 0834 AM

Kevin Lunny
kevin@drakesbayoysterco To Cicely oon@npsgov
m

cc Lunn Znancy@drakesbayoysIerrom
071282010 0906 AMto

Subject 7126110 Letter Regarding NPS Camera Data

Hi Cicely

Corey and I are still anxious to meet with you to go over the photographic data

F

IR
Kevin 20100726 DBOC to Cicely Muldoonpd



Drakes Bay Oyster Company
17171 Sir Francis Drake Boulevard

Inverness CA 94937
415691149

key4nadrakesbaypys tercom
nancyadrakesbayoystercom

July 26 2010

Cicely Muldoon
Superintendent
Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94937

Dear Cicely

On June 6 2010 we became aware of the 2008 hidden camera at Drakes Estero On June 7
NPS confirmed the existence of one camera A few days later NPS reported the existence of two
cameras to a local newspaper reporter On June 22 by email to the Marine Mammal
Commission MMC and to us D130C you reported that the first camera was installed in 2007
which was not previously reported or known and not mentioned in the May 1 2009 NPS
Briefing Statement or at the June 7 2010 MMC meeting And on June 30 also by email to
MMC and us you informed us that this camera was installed for the first time on May 5 2007

Both NPS Regional officials and members of your staff told the local press that the purpose of
the cameras was to improve seal observations and reduce disturbances at the different sites
West Marin Citizen Hidden cameras discovered observing Drakes Estero

In the four years of this NPS experiment the cameras have taken approximately 250000
photographs all focused on among other things key oyster growing areas in Drakes Estero and
key channels used by oyster boats going to and from the oyster growing regions

According to NPS records from the Inventory and Monitoring Harbor Seat Database as reported
to the MNIC and DBOC there are only two disturbance events recorded that allege disturbance
from DBOC workers boats or oyster activities during part of four harbor seal pupping seasons
from May 5 2007 to the presence one on May 8 2007 and the other on March 14 2008

Since cameras were placed to look at disturbances heginninE May 5 2007 the following is
asked reizarding the two disturbance events of May82007 and March 142008

1 Did any of the following
a Jon Jarvis

b David Grater

c Don Neubacher

d Sarah Allen

e David Press

0 Ben Becker

g Unnamed students



h anchor others at DO andor NPS including but not limited to the Office of the
Solicitor

request prepare or receive any reports memorandums summaries emails analyses
evaluations andor other materials or documents regarding the harbor seal disturbance
events of May 8 2007 or March 14 2008 If so for each person or category of person
identified above please provide copies of all documents emails and materials

2 Who analyzed the photographs from May 8 2007 or March 14 20087 Who compared
the photographs to the disturbance events as recorded on the observer Disturbance forms

3 What instructions were given to the reviewer of the photographs What were they
looking for What comparisons did they make Identify all who participated in the
review Provide the review documents entails and materials

4 How was the review conducted If the photographs were enlarged or manipulated in any
fashion please describe in detail and provide all documentation

5 Did the analysis lead to reviews comparisons or analyses of NPS harbor seal observers
Disturbance Departs for the disturbance events on May 8 2007 or March 14 2048 If
so please provide it along with all documents and materials including emails related to
the review

h To whom did the reviewer submit circulate or otherwise provide these reviews

7 Finally did NPS share this information with anyone outside Interior andor NPS andor
the Point Reyes National Seashore If so please identify the recipients and provide
copies ofa transmittal letters or other documents and b copies of the materials
furnished

This letter is focused on two disturbance dates May 8 2007 and March 14 2008 By our
estimate this request involves at most about 50 of the approximately 250000 photographs from
the NPS Drakes Estero harbor seal photographic data files

NPS has alleged that DBOC disturbed seals during this period NPS has testified published and
used the data from these disturbances in peerreviewed papers and other documents At no time
did NPS discuss or review these data or resulting documents with DBOC or the Lunny family
prior to making public allegations andor publishing this information in one form or another
DBOC in the MMC process is attempting to analyze the NPS allegations review them and
understand them These questions and requested information and documentation represent

an effort on our part to validate these claims or demonstrate that they are not correct

We request that every effort be made to provide full and complete answers And we further
request that this information be expedited As referenced at our recent meeting and in other
correspondence we have obligations to the MVIC and cannot fulfill those obligations absent the
requested information

Thank you

Kevin Lunny Nancy Lunny



Cicely MuidoonlPOREINPS
0712012010 09 33 AM

Dear Kevin and Nancy

To Kevin tunny kevin@drakesbayoystercorn Nancy
Lunny nancy@drakesbayoystercom

cc tragen@mmcgov agresources@erolscom

bcc Ann NelsonlPOREINPS

Subject Re NPS 01528110 Letter to Fish and GarneD

First let me thank you for spending the time to give me a tour of the oyster operation last Wednesday It
was good to meet one on one It is clear that your passion for and knowledge of the oyster farm runs deep

A few thoughts in response to your fetter from this Sunday I am copying Tim as the Marine Mammal
Commission is referenced and as we all share a hope for improved communications David Im copying
you as well as your signature block appears at the bottom of the letter signed by Kevin and Nancy

I regret that you find our letter to C0FG so objectionable it was certainly not intended to be and I
welcome further discussion on this Although the park was not copied on your proposal I thought as a
matter of courtesy I should cc you on our response We spoke last week of the complexity of permitting
operations within the Estero I would welcome a way to at least synchronize our approaches and to ensure
we all understand where we are in the process

In spite of your assertion I fully support Tim Ragens efforts to change the tone of this discussion respect
one anothersviewpoints stand down from independent courses of action and pursue an adaptive
management approach Defining a collaborative approach among Estero stakeholders seems like a good
place to start We all care deeply about this extraordinary public resource and share I firmly believe a
commitment to its health As I mentioned last Wednesday a clear path to resolving the future of the
Estero is in everybodysinterest

My sincere hope is that we can forge a positive working relationship in spite of any differences we may
have about the issues that surround the Estero We have to start from a place of respecting one anthers
outlook on this very complex issuefinding those places on which we can agree and defining how we can
work together Lang after the current issues are behind us and the lawyers and lobbyists have left the
discussion we will still be neighbors Kevin I thought you said it eloquently early on in our discussion last
Wednesday when you spoke of well intended people on both sides of this issue trying to do the right
thing I couldntagree more To me this seems like a fundamental basis for a more positive discussion

Sincerely

Cicely

Cicely Muldoon Saperinb mdent
POINT RFYFS NATIONAL SEASHORE

I Bear Valley Road

Point Reyes Station CA 949
LID

phone 415 464 5101
LL

citeiyrnufdoonm nps gov

Commitment to mrrsian ircommrtmcFtt

Kevin Lunny kevin ci drakesbayoystercom



Kevin Lunny
kevIn@drakesbeyoysterco
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Cicely

To Cicely Muldoon CicelyMYuldoon@npsgov

cc Nancy Lunny nancy0drakesbayoystercom

Subject NIPS 0628110 Letter to Fish and Game

The NPS letter of dune 28 to California Department of Fish and Game was received
earlier today

By this letter you accomplish two things First you ratify Don Neubachers approach to
business here at Point Reyes needlessly impose delays drive up costs and maximize
conflict Second you unilaterally reject the efforts of Tim Raged and the Marine
Mammal Commission to improve the way business has been conducted and to improve
relations

Remarkably you have now positioned IMPS to oppose efforts to enhance the native
oyster here in drakes Estero

The errors and distortions contained in the NIPS letter will be addressed next week

On Wednesday at the oyster farm you offered words of cooperation By this letter you
withdrew them

Deeply saddened

Kevin Lunny Nancy Lunny

David M Wellman

Agricultural Resources
635 Maryland Ave ME
Washington D C 20002
202 5465115
202 5464472 fax
aizresources@eroiscomeroiscom



United States Department of the Interior
A NATIONAL PARK SERVICE

Point Reyes National Scashore
Point Reyes Station California 94956

IN RULY REM TO

L1425

Ju 7pe28 2010

Jim McCarnman Director

California Department of Fish and Game
1416 Ninth Street 12 Floor
Sacramento California 95814

Dear Director McCannnan

It has come to our attention that the Drakes Bay Oyster Company DBOQ has proposed
alterations to their leases within Drakes Estero This includes expansion of maiieulture use in
Drakes Estero Lease NoM43801 the lease to include the cultivation of Olympia oysters
Ostrea concaphila and purplehinged rock scallops Crassadoma gigantean and a request for
a collecting permit for these two species within Drakes Estero In addition we understand that
DBOC has requested to modify the boundaries of their existing lease We are concerned that
these requests have not also been made to NPS whose authorization would be needed to
implement any of these proposed expansions To date no specific information or maps
regarding these proposed alterations has been provided to the National Park Service NPS The
NPS requests that prior to consideration of these proposals by the CDFG the NPS be allowed to
make a determination regarding whether the NPS would authorize this expansion ofDBOCs
activities We would also welcome the opportunity to discuss with you and your staff ways in
which we can improve communication and coordination of our consideration of these issues

In his letter of May 15 2007 to the NPS CDFG Director L Ryan Broddrick wrote the following
regarding the oyster operation in Drakes Estero

The 2004 lease renewal is expressly contingent upon the aquaculture facilityscompliance with
the 1972 grant reservation and after its expiration with any special use permit that PRNS may
issue in its discretion The reservation requires compliance with all applicable health and safety
laws and specifically with all rules and regulations of the National Park Service Conversely
the renewal imposes an additional requirement of compliance with all other applicable laws
which reasonably includes those of the National Park Service and of PRNS in particular For
these reasons we believe the mariculture operation in Drakes Estero is properly within the
primary management authority of the PRNS not the Department

The DBOC currently operates under a National Park Service Special Use Permit SUP signed in
April 2008 Under the terms of the SUP the DBOC will not introduce species of shellfish



beyond those described in the existing leases Any modifications to the existing CDFG leases
may not be implemented without the prior written approval the NPS We are also concerned
with new information that the DBOC is requesting to alter the boundary of the shellfish growing
leases in Drakes Estero The SUP boundaries are drawn to match the boundaries of the CDFG

lease areas This request has not been submitted to the NPS and we are concerned that any
CDFG recommendation or action on this proposal would make the CDFG lease areas
inconsistent with the SUP

As the new Superintendent at Point Reyes I would like to work with you and your staff to
improve communications and develop an effective process to evaluate proposed modifications
related to the leases within Drakes Estero I am happy to meet with you and your staff at your
earliest convenience to discuss these issues In the meantime the NPS respectfully requests that
you postpone any consideration of these proposals until we have had a chance to make a
determination regarding the proposed modifications

Sinc y

ACT rrJC

Cicely A Muldoon
Superintendent

Cc Kirsten Ramey CDFG
Cassidy Teufel CCC
Kevin tunny DBOC
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July 1 2010

Dear Secretary Salazar

415 663 8132 P02

PM

We were heartened and grutified to hear your recent statement at the Cireat Outdoors Conference
About our family being able to continue to operate the Drakes Bay Oyster Farm We can relate to
your story about growing upon a ranch working the fields tending eattic and believing in the
stewardship and conservation values that have been passed on by American farmers We feel the
same way

When Kevin was gmwing up on a ranch overlooking Brakes Estero the oyster loam was a fixture in
the West Marin and Paint Reyes Station communities As an animal science major in college
Kavin took a course in atluaculture Years later our family was privileged to acquire the oyster
tarrin The oyster farm is compatible with our commitment to practicing susWriable agriculture
For example we wore the first Point Reyes National Seashore ranch to raise certified grass fed and
organic beet and our land managerncut practices are certified by Salmon Sate

We have poured our time money and heads into turning the oyster farm around correcting at great
expense a nuMbcr ofenvironmental problems that had developed during the years prior to our
involvement Working with others in the field and the California Mpartment of Fish and Game we
have developed new methods for raising spat young oysters at the facility to reduce the likelihood
ofharmfW nonnative species infiltrating Drakes Estero Weve also donated oyster shells to aid in
restoration of San Francisco Bay

TIds years appropriation till for the Department of the Interior stapes that you are authorized to
exUud our use of the shoreside facilities needed to support the offshore cultivation of shellfish
which is done pursuant to leases with the California Department of Fish and Oman that expire in
2429 People who value maricultum are rallying arourW the oyster farm in support of realizing the
Drakes Estero Mariculture interpretive Curter suggested in A1Wortal Research Council study of
the impact ofour farm on the Estero Your extending our lease is pivotal to making this vision a
mWity

You are in our thoughts and have our heartfelt sympathy as you deal with the tragic environmental
disaster in the Gulf of Mexico While we wro tdd like to meet with you personally to discws the
future ofthe oyster farm we understand that may not be realistic at this moment In the alternative
our attorneys at Latham Watkins GLP and we would appreciate an early opportunity to sit down
with a senior member of your staff to discuss the future of the oyster farm in Drakes Estero

Sincerely

Kevin Lunn Nano LunnY Y Y

07108Y2010 f HU 12 27 TXAX NO 9630 2002
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July 6 2010

The Honorable Ken Salazar

Secretary
Department of the Interior
1849 C Street NW
Washington DC 20240

Re Special Use Permit for Drakes Bvy Oyster Company

Dear Secretary Salazar

415 663 8132
565 Man plialy WIVOL 9nr4a YWV

san FranscM94146311

r61 Fax4153050005

wa wrowxarn
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i rift writing to you on behalf of Kevin and Nancy Lanny the Lunn4ys owners of the
Drakes Bay Oyster Company D130C to request that you onable DBOC to continue to
occupy and utilize the buildings and lands on the shores of Drakes Estero located within Point
Reyes National Seashore PRNS a unit of the National Park Service NPS

DBOC is Aa family business operated by the Lunny family fourth and fifth generation
farmers and longterm point Reyes residents who have lived at thehistoric G Ranch
overlooking Drakes Estero Since acquiring the business in 2004 the Lunnys have been
operating a sustainable env iratlrmentally friendly local btts that provides jobs for the
community and gives visitors to PRNS a valuable cultural and historic experience

We were encouraged to bear of your recent statement at the Great Outdoors Conference
that DBOC would continue to operate within PRNS As you acknowledged the oyster farm has
existed in PRNS for many years In tact commercial oyster production has taken place within
Drapes Estero for over severity years since the early 1930s approximately three decades before
Congress established PRNS in 1962 DBGC now produces both oysters and clams as part of its
operations and is the last operating oyster cannery in the State of California

As background and as discussed in more detail below DBOC operates under both State
and Federal permits With respect to the former DBOC cultivates shellfish on the borond ands
in Drakes Estero pursuant to leases from the California Department of Fish and Game which
were renewed for 25 years in 2004 and thus expire in 2029 As to the latter DBOC operates
under a Reservation of Use and Occupancy RUQ executed in 1972 between NPS and the
previous owners of the oyster Farm and under several ancillary special use pennits issued by
NPS The RUO and the other permits expire in 2012 however theRUCI contam a renewal

5R755225
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clause which provides for the issuatece ofa special use permit that would nin concurrently with
and upon expiration orthe State water bottom allotments

Questions have been raised togarding the legal authority ofNPS to issue a special use
permit that would allow DBOC to continue operating past 2012 given that Drakes Lstero was
designated potential wilderness in 1976 pursuant to the Point Reyes Wilderness Act Public
Law 95544 Notably though the designation of Drakes Esteru as potential wilderness was
never meant to preclude the continuer operations of1130C As is evident From relevant
legislative history and environmental reviews Drakes Estero was designated as potential
wilderness rather than wilderness because of the understanding that oyster cultivation would
continue in light of Californiasretained interest in leasing the bottomlands for shellfish
cultivation

Moreover and importantly in October of2109 Congress expressly authorized the
Department ofthe Interior to issue DBOC a special use permit to continue its operations past
2012 As this letter describes and given Congresssrecent direedve there are multiple
important reasons to issue such a permit including the rich history of oyster fanning in Drakes
Estero and the myriad cultural recreational educational and ecological benefits DBOC provides

RICH lllIS ORY OF MARICULTURAL OPERATIONS IN DRAKES ESTER

Oyster farming has enjoyed a long history in Drakes Merv The Miwok Indians were
the original oysterfarm operators with their harvesting of native shellfish beginning
thousands of years ago In fact their ancient oyster middens are still present in the estero
Commercial oyster farming began in the estero in the 1930s with the original allotment recorded
in the frame of David C Drier on January 18 1934 for the purpose of growing oysters
Although several transfers occurred during those early years for most of its commercial history
the estero was fanned by JohnsonsOyster Company In 2004 the Lunny family purchased the
farm from Oyster Company and have sought to adopt many of the same sustainable
practices used by the Miwoks in order to conserve the impormnt natural resources of the area

This long history of maricultural operations has been routinely recognized as a valid and
important use of Drakes Estero The legislative history of the Point Reyes National Seashore
Act for example is replete with references to berth the history and legacy of oyster fanning and
the important benefits it provides to PRNS For instance during congressional hearings on the
establishment of PE NS former NPS Director Conrad Wirth explained that the ejxisting
commercial oyster beds and an oyster cannery at Drakes Esteroshould continue antler national
seashore status because of their public values rhe cult oroysters is an interesting and unique

industry which presents exceptional educational op1 for introducing the public
especially students to the field of marine biology Comments made during the Senate hearings

See NPS Environmental AssessmentInitial Study Joint Document Johnson Oyster Company Marin
County Point Reyes National Seashore at 8 May 1998
1

NPS Conrad LWirth tllrector Report on the Economic Fewitility of the Proposed Point Reyes Nadonol
5e whore at 20 1961 Included in the Hearings Before the Subcommittee on Public Lends of the Committee on

slurs
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on the proposed PRNS legislation echoed thiy view his proptrsud lkglslation provides a
balanced use between the public and private interests concerned because the oyster Und
commercial fisheries would be able tocontinuc operation and provide both recreation and
cconotcvalue to the seashore

In the early 19700 when Congress began considering designating wildemess areas within
PRNS the importance of the oyster operations was affirmed Senator luhn runnuy who
introduced the PRNS wildemess legislation MiWTUcd thatestablished private rights of
landowners and leaseholders will continue to be respected and protected The existing
a culrure and aquacullure uses can co atinuc Similarly Representative John Burton
underscored that the legislationsintent was to preserve the present diverse uses of the
Seashore including the commercial oyster operations in Drakes Estero The Deparunent of
Interior imelf recommended that an express wilderness designation would be inappropriate
Commercial oyster farming operations take place in this estuary and the reserved rights by the
State on tidelaand4 in this area make this acreage inconsistent with wildemess

6

Until very recently NPS t onsistently agTeed with these conclusions and appeared
supportive of the continued use of Drakes Estero for maricultural operations The RUO itself
for example uuntains a mnewal clause wMeh provides that fu ipon expiration of the reserved
term a special use permit may be issued for the continued occupancy of the property

Additionally in the Final Environmental Impact Statement prepared by NPS evaluating
the potential impacts associated with designating certain PRNS lands as wilderness NPS
discussed the oyster faartn operation and netted that while removing the oyster farm might
remove human activities from the esters there woutd be a loss of some compensating values
Besides its economic benefits to the community the farm has decided interpretive importance as
a popular living exhibit where visitors have the unique opportunity to observe the operation

interior and Insular Aliairs U5 Senate 87th Congress First Session on5485 A Bill to Establish The Paint Reyes
National Seashore in the State of California and for Uther Purposes Mar 28 29 and 31 1961

Hearings Before the Subcommittee on Public Lands of the Camminee on Interior and Insular Affairs US
Serrate 87th Congress First Session on 5475 A Bill to Establish The Point Reyes National seashore in the State of
California and for Other Purpmses at 17 Mar 28 29 and 31 1961

Hcarinp on S1093 and52472 Before the 5ubcomrnitivc on Parks and Recreation of the Committee on
Interior and insular Affairs 94th Cong 271 1976

Id at 27273

Letter dated September 3 1976 from John Kyl Assistant Secretary of the interior to US Representative
James A Haley Chairman Committee on Interior and Insular Affairs Hoarse of Represcntstives US house Report
No 941 680 94 US Code and Congressional News 3593

JQC Grant teed to the United States Exh C I I l Nov9197Z The Clause in fact only requires that
the special use permit nrn concurrently with and will terminate upon the expiration of the State water bottom
allouments 1State water bottom allotmente refer to a renewable Icase issued by the California
Department of Fish and Game which has granted DHOC the right to cultivate oysters in Drakes Estero through
2029 California Dapartment of Fish Game Amendment No 2 to Indenture of Lease M43801 pct 2 2005
Accordingly issuance or SUF that would run concurrently with the State water bottom allOrments would be
consistent with the state authorizations and would allow the oyster farm to continue operating through 2029

sn7552225
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and to purchase freshly grown oysters These ore appropriuic purposes at Point Reyes a
recreational category park

NPS continued to recognize the value of the oyster operations in its 1980 PRNS Cieneral
Management Plan still its effectwhich includes the loilowing management objectives tjo
manitor and improve maricultural operations to particular the oyster 1arrn operation in Drakes
L stcro and It Jo tnunitor and support productive land tlscs and activities including maricultural
activities which are consistent with historic patterns As recently as 1998 NPS conducted an
environmental assessment pursuant to the Nutionallrtvironniontai policy Act NEPA of the

potential impacts of irnprovinj and suhstantialIy expanding the oyster farm vperutions
although the planned expansion diet not tali place becausc ot Funding shortfalls NPS support
of the project demo strates the agencysrecognition that oyster farm operations are a valid use
of PRNS land

IL DROC IS A BENEFICIAL USE OF PRNS

Recently some questions have been rued regarding the types of environmental impacts
oyster Farnning may be having on Drakes Estero In 2006 and 2007 for example PRNS staff
prepared and released several versions ota report entiticd Drakes Estero A Shelfered Wilderness
Esruary that purported to evaluate the impacts of DBOC can Drakes Estero and erroneously
concluded that oyster f4 ming is having an adverse ecological impact on PRNS resources This
effort to portray DBOC as having detrimental impacts appeared to be pw of an attempt to
eliminate DHOC as a son conforming use so that Dmkes Estero and the surrounding tract of
land could be converted to wilderness status indeed PRNS staff took the position that they
were legally precluded from issuing a special use permit to DBOC to extend operations past
2012 because of the potential wilderness designation 1 Iowcver there is no such restriction
on KIPS authority

12
Moreover NPS has allowed non conforming uses in other potential

wilderness areas 3

See NPS Final Sovirvnrnental Statement FES 741 S Proposed Wildaroes5 Point Reyes National Seashore
California at 56 Apr 23 1974

NPS General Management Plan Point Reyes National Seashore al 23 Sept 1430
to

Srr eg LLttcr from Don Neubacher Superintendent PRNS to Bank of Oakland NDv 22 1996
explaining the relationship between the oysttr fart and NPS and noting that NPS s genuinely excited about the
planned changes to the oyster fam andpledgeisl to work with the Johnsom and the Batik of OWdand to makes the
proltti successful see also ThomasYeatts Point Reyes Light Park Planned Big New Oyster Plant Aug 2 2003
documents obtained by the newspaper indicate that beginning in 1996 Point Reyes National Seashore PRNS
staff developed a plan to renovate the Johnson Oyster Companysrickety buildings and septic system and proposed
new twostory development
I

See ag Field Solicitor Opinion Re Point byes Wilderness Act Feb 26 2004 concluding that the
Wilderness Act the paint Reyes Wilderness Act and NPS Management Policies mandate that NPS convect potttnt al
wildcrrtaas such as Drakes Estero to wilderness status as soon its the non conforming use can be eliminated
1

For clarification we disagree with NPS legal interpretation that any law precludes the agency from
allowingDBOC to continue operating past 2412 Therc Is no mandate found in any applicable law orguldance that

3F75S2225
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From the outset it should be noted that since purchasing the harm its 2004 the Lunnys
have dedicated signirmant time and resources to cictaning up the oyster farm and resolving past
violations of law that had occurred during their predecessorsoperatiorm See eg meter
Jamison Point Rcycs Light PurkVerviee to Close Hislorlc Oyster harm June 15 2007
discussing DBO cleanup wid quoting PRNS spokornan John DellOsso Kevin Lonny has
clone a fantwtic yob of cleaning up Everything weve asked airn to do hes done The

Lunnys remain committed to continuing those cleanup efforts and ensuring that DBOC is
operated in a sustainable env irorimcntaliy friend y manner 14 As such the amilyalong with
their many supporters in western Marin Counyenvironmental and agricultural circleswas
disheartened by the NPS report which appeurre3d w urnong other things overlook the many
beneficial effects cifoyster culture operations on the tmviroriment

In order to help resolve the debate regarding the scope of impacts of D130C and the
availability of scientific analysis the National Academy of Sciences NAS agreed to help
clarify the scientific issues regarding rrmariculturel activities and produced two reports The first
report which was released in May of 2009 ltssessed the adequacy of the claimed scientific bases
for NPS stairs preliminary conclusions in their Drakes Estero reports and evaluated the

wouid require NPS to convert poiential wildamcss to wilderness on a particular timetable The Wilderness Act
for exmnple does not use the phrase potential wilderness tt1l 0 Nis deftne when potential wilderness must
become actual wildemess if evct NPS management polkics directorsorders and reference manuals are ail silent
with resptct to it specific timetable for conversion and only provide that once non conforming uses have ceased
NPS will publish alederetl Register notice to change the designation kom potential wilderness tc wilderness yae
NPS Reference Manual M41 at Appendix 11 Wilderness Preservation and Manngement19 There is no
requirement however mandating that NPS unsure that such operations cease by a certain date and there has been
no environmental review of the impact of removing the oyster cultivation operation in Drake Estero
1

txampics of nom conforming uses that NPS has allowed in etcher potential wilderness areas include i
opetatlon of motorized boats in potential wilderness areas of Grand Canyon National Park if public use of Five
Hich Sierra tramps and the Qstrander ski but in potential wilderness arms of Yosemite Valley iii operation by
Southern Califortila Ldisvn of hydroelectric dams in potential wilderness areas ofSequoiaKings Canyon National
Park and iv use of roods in Cumberland National Seashore located in potential wilderness As discussed below
the oyster farm provides greater cu Rural rccreational educatlonal and ecological benefits than these oxamples of
non conforming uses
14

Pnor to the Lunny familysownership the oyster farm had suffered from a degree of deterioration that led
to a number of Yiolviorm of law including the Coastal Development Act and enforcement acticnns by the California
Coastal Commission CCC The Lunnys are working with the CCC to reWve those violatitmts and ensure that
DBOCso9miians fully comply with all applicable local state and federal regulations Additionally an incident
recently occurred at the farm in which clam growing equipment was inadvertently placed Into a Harbor Seta
Protection Area The Lunrrys immediately took steps to rectify this mistake and ure implementing processes to
ensure that such mistakes do not occur in the Rmre Moreover many ofNPS allegations that the oyster turn
adversely impacts harbor seals have since lacier retracted at very recent Marine Mammal Commission MMC
hearings Like the NAS the MMC has become involved specifically to resolve the debate surrounding the oyster
fam7 s impact are harbor seals The MMC has held a series of pastel bewings and is worsting on a report that is due
out in the new future

The Department of interiors Inspector General investigated the vafious versions of the NPS Report and
found that scientific inacc sracles undermined NIPS conclusions regarding the oyster farms ecological Impact on
Drakes Estero

W5i222 i
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available dnts specifically regarding the impact of DBOCs rnaricultural activities The second

report which wus released in February of 2010 broadly addresses best management practices
and performance standards to enharim the overall benefits of shellfish mariculture and minimize
any negative ecological cffculs

The first NAS repel reasonably concluded that there is a lack of strong scientific
evidence that shellfish farming has major adverse ecological effects on Drakes Estero at the
current 20082009 lovels of production and under currant 20082049 operalional practices
including compliance with restrictions to protect t1ctgra s scats waterbirds and other natural
resources NAS 2009 Report at 6 Che report hoes can to discuss some cat the over looked
beneficial eFfccts that1BOC is having on the estero including i the potential that oyster
culture in Drakes Istore is replacing the important filtering capacity and biogeochemical
processing that was lost in the mid19th century and subsequent decades with the overharvest
and runctiunal clirninativn or the native Olympia oyster id at 68 ii the possible benelscial
cf eets on eelgrass in the urea given that eclgrass has upproximaitciy doubled in Dnikes Estero
tram 1991 to 2007 id iii the positive economic impact fvr the region including
employment tax revenue and local Food production id at 64 and iv the positive visitor
expenance given that DBOC preserves a piece oflocal and regional Culture and history id at
65

As noted above the oyster farm provides significant geological benefits to Drakes Estero
DBOCsoysters are helping to restorean historic baseline ecosystcm b acting as a proxy for
native oysters Id at 22 seer also NAS 2010 Report at 1314 The oysters asp also known as
ecosystem engineers and foundation species NAS 2009 Report at 18 that bolster the
ec osystcrnsresilience against abnortual events like phytoplankton blooms or sedimentation from
storm water runoff id at 22 23

In addition to the work dome by the oysters the Lunnys themselves ue committed to
conserving and protecting P NS For example DBOC is the only oyster farm in California to
producefand hatch its own seeds can site greatly reducing the risk of introducing ponutminanEs
and invasive species And it employs an environmentally friendly off bottom hangingculttire
method used by less than 5 ofUS oyster farmers due to the labor intensive hand harvesting
required The Lunnys are also dedicated to educating others about conservation and the
environment The oyster farm offers free tours to the public to inform them about the history of
oyster farming in PRNS oysters value as a beneficial source of protein coastal ecosystems and
the nature and efficacy of organic sustainable farming Similarly the oyster farm offers its

16

See National Academy of Soleness National Research Council Shellfish Mariculttem in VmkesFsterv
Point Reyes Nattionul Seashore California 2009 NAS 2009 Report

See National Academy of Sciences National Research Council Ecosystem Conrepo fos Sustainable
Bivalve Mariculture 2010 NAS 2010 Report
t

The second NAS reprn provides further detailed discussion of the general ecosystem services that bivalves
perform NAS 2010 Report at I t t 1 in fac these tGOSystem scvices are S4 significant that the report
recommends quantifying theirteonomic value as well as developing policies io encourage ragoration of bivalves in
more ecosystcros so they ease Improvc and benefit from these services See id

SM552125
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facilitics to researchors and participates in rosearch on native oysters estuarine biodiversity and
human health prote ction

Vor all these reasons many of PRNS 25 million annual visitors flock to DBOC which
carries on the long standing tradition of oyster farming in Iarrlkes Estero and remains as the last
operating oyster cannery in the Statc With its cultural recreationtil educational and ecological
bcneftts the oyster farm undoubtedly enhances visitors experience in the estero fcl ttt 65

By contrast should the oyster farm be shut down the community would be adversely
impacted in sigrellecant ways Not only would PRNS lose the numerous visitors for whom
DBOC is a destination but the oyster farm employees who have specialized skills would lose
their livelihood and the low income housing that D130C provides for their employees would be
demolished 11his in turn would effect the local ranches where rtttany of DBOCsemployees
family members work Funhermore Temoving the oysters could have art adverse effect on the
Orakcs Estero ecology including its water quality

Both NAS reports ultimately atfirm that there is no ecological justification to deny
DBOC a special use permit And given that Congress has expressly authorized NPS to issue a
special use permit there is no legsl justification either NPS should issue DBOC a special use
permit to continue its operations past 2012

Ili NPS AUTHORIT TO ISSUE A SPECIAL USE PERMIT FOP CONTINUED
OPERATIONS PAST 2012

In October of20G9 Congress provided a definitive answer to the legal question of
whether NPS has the authority to issue a special use permit to D80C to continue operating past
2012 fhe onswer was a resounding yes

Specifically Congress directed that

Prior to the expiration on Novmber 30 2012 ofthe DrakesBay Oyster
CompanysReservation of Use and Occupancy and associated special use permit
existing authorization within DrakesExtero at Point Reyes National Seashore
notwithstanding any other provision of law the Secretary of the Interior Is
authorized to issue a special use porma with the same terms and conditions as the
existing authorization except as provided herein for a period of 10 years from
November 30 2012 Provided That such extended authorization is subject to
annual payments to the United States based on the fair market value of the use of
the Federal property for the duration of such renewal The Secretary shall take

1

As you know Smator Dianne Feinstein contacted you when the first NAS repon was isnuW and expressed
her concern that NPS had exaggerated dhe effects of the oyster population on the Faterosecosystem and appeared
to t c continuing to ignore the potential beneficiai impacts of rnwicultural operations See Letter from Dianne
Feinstein to the Honorable Ken Salazar May 5 2009 We agmL with Serf Feinsteinsconclusion that the NAS
report does not present arsy Compelling ecological rcuon for refusing to renew the Drakes Day Oyster Compa
tease in 2411
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into cunsitoration recommendations of the National Academy of Sciences Report
pertaining to shellfish maricuiture in Point Reyes National Seashore before
modifying any terms and conditions of the extended authorizalion

Depwifnent ofthe Interior Environment and Related Agencies Appropriations Act
2010 Pub L No 1 1188 tj 124 2009 emphasis added

As such now that the second NAS report has been issued D130C respeetfulty requests
that NPS provide a prvpase3special use permit to DBOC incorporating the same terms and
condition5under which DBOC currently operates including an appropriate annual tee

thank you very much for your arttntion to this matter We understand that Will
Shafroth Deptity Assistant Secretary for Fish Wildlife and Parks recently visited DBOC on
february 4 20 t 0 The Lunnys would be happy to host yott Secretry Sal r and any rather
intcrested Department of Interior officials on a tofu of the oyster farrn andor provide any
tbilowup information requested We took forward to meeting with you and your staff to discuss
this matter in further detail and will be in touch to set this up If you have any questions or
would like additional information pteasc ado not hesitate to reach me at 415 3958136

BCtncgards

le
Karl S Lytz
of LATHAM WATKINS LL

cc The Honorable Dianne Feinstein

Will Shafrvth Deputy Assistant Secretary for Fish Wildlife and parks
Jonathan Jarvis Director National Park Service
George turnbull Acting Regional Director Pacific West Region National Park Service
Cicely Muldoon Superintendent Point Reyes National Seashore
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Statement of Principles
Regarding NEPA evaluation for

Special Use Permit for Drakes Bay Oyster Company

The Parties are NPS and Drakes Bay Oyster Company DBOC For the purposes of this
document DBOC consists of the owners of DBOC and its representatives

Parties will have at least one inperson meeting prior to public scoping Prior to the initial
meeting NPS will advise DBOC of any scientific technical or other information that the NPS
believes should be considered duringthe NEPA process NPS agrees to consider in good faith
any additional information DBOC believes is appropriate for consideration IfNPS determines
that any of the information submitted by DBOC is not necessary or relevant to the NEPA process
NPS will explain its rationale in the scoping report the NEPA documents or the administrative
record for the NEPA process DBOC will endeavor to provide all such information to the NPS at

this initial meeting

If the NPS needs information regarding DBOCsoperations DBOC will provide timely
responses to NPS requests for such information

NPS in cooperation with DBOC will prepare a schedule for completing NEPA review Such
schedule will include specific target dates for scoping public hearings if appropriate the release
of the EA for public comment the public comment period and the issuance of the FONSI or the
initiation of an EIS If NPS determines that an EIS is necessary the same coordination efforts set
forth herein will also apply in the preparation of the EfS

NPS will consider DBOCs interests in applying for and receiving a special use permit in
developing the purpose and need for the NEPA document
DBOC shall prepare a description of their operations for NEPA evaluation which NPS shall
consider in good faith NPS will consult in good faith with DBOC on the purpose and need of the
project as needed particularly during impact analysis to assist in improving the preferred
alternative to avoid mitigate or otherwise address any adverse impacts

After the National Academy of Sciences produces its first report specific to Drakes Estero and

NPS and DBOC meet and confer in good faith regarding same the NPS will begin preparing the
those portions of the NEPA document concerning offshore activities including sections
concerning the affected environment alternatives environmental consequences and mitigation
measures unless otherwise agreed to by the Parties Notwithstanding the foregoing NPS may
begin preparing those portions of the NEPA document concerning offshore activities that analyze
air quality cultural resources and the socioeconomic environment
NPS agrees to consult with DBOC in good faith in the design of any further scientific or technical

studies to assist in NEPA evaluation of the project
As part of public scoping DBOC may provide comments regarding proposed alternatives and
the NPS will consider such comments

DBOC may provide formal comments during the public comment period for the NEPA
document



DBOC will not be required to cover the cost of preparing the NEPA document If there is
litigation regarding NEPA compliance it will not trigger the indemnification requirements set
forth in the Special Use Permit

The Parties will exert best efforts to effectuate the principles set forth herein

The Parties will enter into a Memorandum of Understanding or similar agreement consistent with
the principles set forth herein as soon as practicable The NEPA actions contemplated by the
principles set forth herein shall be initiated after the Parties enter into the Memorandum of
Understanding or similar agreement Notwithstanding the foregoing NPS may initiate the
contemplated NEPA actions if the Parties are unable to enter into a Memorandum of
Understanding or similar agreement within sixty 60 days of the date of this Statement of
Principles provided however than any such actions shall be consistent with this Statement of
Principles and the Parties will continue to make best efforts to enter into a Memorandum of
Understanding or similar agreement

IT IS SO AGREED

Drakes Bay Oyster Company

By

Kevin Lunny

National Park Service

In
3 anBJ s

n 11 D for

ific West Region

Dated

Dated 411126a

LEGALUSWit 587227361
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UNITED STATES DEPARTMENT OF THE INTERIOR
National Park Service

Special Use Permit

Name of Use Aquaculture Date Permit Reviewed

Reviewed

Reviewed

Expires

Long Perm X Permit MISC853060008002
Short Term Type Pak Coda No

Point Reyes National Seashore

Drakes Hay Oyster Company
17171 Sir Francis Drape Blvd

Inverness CA 94937

415 6691149

Page 1 of 17

2008

20

20

November 30 2012

is hereby authorized for a period Term commencing on April 2008 Commencement Date and terminating on November
302012 Expiration Date to uge the following described land improvements and waters in the following area

the lands and improvements at Drakes Say Estero at the former JohnsonsOyster Site consisting of approximately
11 acres of land and improvements designated as the SUP Area on the map attached hereto as Exhibit B Drakes
Estero Oysters SUP ROP the waters designated as the SUP Area on the map attached hereto as Exhibit A
DrakesEstero Aquaculture CDFG Leases NPS Resources and SUP Area the land designated as the Well

Area on the map attached hereto as Exhibit D Drakes Bay Oyster Company Well Area and the land designated
as the Sewage Area on the map attached hereto as Exhibit E Drakes Bay Oyster Company Sewage Area
Collectively the areas so designated shall be referred to as the Premises The Premises governed by this Permit do
not include the area designated as the ROP Area on the map attached hereto as Exhibit B

For the purposesof
Use of the area designated as the SUP Area on the map attached hereto as Exhibit B for the purpose of processing
shellfish the interpretation of shellfish cultivation to the visiting public and residential purposes reasonably
incidental thereto Use of the area designated as the SUP Area on the map attached hereto as Exhibit A for the
purpose of shellfish cultivation Use of the area designated as the Well Area on the map attached hereto as Exhibit
D for the purpose of supplying water for the Drakes Bay Oyster Company facilities using Perrtnittee well pump and
pipelines Use of the area designated as the Sewage Area on the map attached hereto as Exhibit E for the purpose
ofuse and maintenance of existing sewage pipeline and sewage leachfield to service the Brakes BayCyster
Company facilities Collectively the uses set forth in this paragraph shall be referred to as the Permitted Uses

Authorizing legislation or other authority REDO53 16USC 1 la1 3 459c the Reservation of Use and Occupancy

NEPA N1IPA Compliance NEPA compliance pending
PERFORMANCE BOND Required Not Required X Amount

LIABILITY INSURANCE Required X Not Required Amount As set forth in Article 15 of this Permit

ISSUANCE of this Permit is subject to the terms covenants obligations and reservations expressed or implied herein and to the

payment to the US Dept of the Interior National Park Service of the sum of280000per year plus an amount to be determined
by appraisal for the use of the SewaeAreaand the Well Area including water use

PERMITTEE

Sign

0q f 6 f0

Authorizing Official
Deputy Regional Director



CONDITIONS OF THIS PERMIT

1 DEFINITIONS

As used in this Permit the following terms shall have the following meanings

a Agency means any agency department commission board bureau office or other governmental authority
having jurisdiction

b Applicable Laws includes without limitation all present and future statutes regulations requirements
Environmental Requirements guidelines judgments or orders of any Agency or judicial body whether now
existing or hereafter established relating to or affecting the Premises or the use or occupancy of the Premises

c Commencement Date is as defined on the Cover Page of this Permit

d Cyclic Maintenance means i the performance by Permittee of all repairs maintenance or replacementinkind
necessary to maintain the Premises and the existing improvements thereon in good order condition and repair
ii housekeeping and routine and periodic work scheduled to mitigate wear and deterioration without materially
altering the appearance of the Premises iii the repair or replacement inkind of broken or womout elements
parts or surfaces so as to maintain the existing appearance of the Premises and iv scheduled inspections of all
building systems on the Premises

e Default means Permitteesfailure to keep and perform any of theProvisions of this Permit

fig Environmental Requirements means without limitation all standards or requirements relating to the protection
of human health or the environment such as

a standards or requirements pertaining to the reporting permitting management monitoring investigation or
remediation of emissions discharges releases or threatened emissions releases or discharges of
Hazardous Materials into the air surface water groundwater or land

b standards or requirements relating to the manufacture handling treatment storage disposal or transport of
Hazardous Materials and

c standards or requirements pertaining to the health and safety of employees or the public

g Expiration Date is as defined on the Cover Page of this Permit

h Hazardous Materials means without limitation any material or substance whether solid liquid or gaseous in
nature

a the presence of which requires reporting permitting management monitoring investigation or remediation
under any Environmental Requirement

b that is or becomes defined as a hazardous waste extremely hazardous waste restricted hazardous
waste hazardous substance pollutant discharge waste contaminant or toxic contaminant under
any Environmental Requirement or any aboveground or underground storage containers for the foregoing

c that is toxic explosive corrosive flammable infectious radioactive reactive carcinogenic mutagenic or
otherwise hazardous to human health or the environment and is or becomes regulated under any
Environmental Requirement

d that contains gasoline diesel fuel or other petroleum hydrocarbons or derivatives or volatile organic
compounds or is an above ground or underground storage container for same
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e that contains polychlorinated biphenyls PCBs asbestos asbestos containing materials or urea
formaldehyde foam insulation or

f that contains radon gas

i Hazardous Materials occurrence means any use generation treatment keeping storage transport release
disposal migration or discharge of any Hazardous Materials from on under or into the Premises or Point Reyes
National Seashore Point Reyes that causes any environmental contamination

j Improvements or Alterations means any construction that does not fall within the definition of Cyclic
Maintenance

k KIPS means the management officials in charge of the administration and operation of Point Reyes including
the Superintendent or hisher designees

1 Park means without limitation all lands waters and structures within the legislative boundaries of the Point
Reyes National Seashore all natural and cultural resources within such boundaries and any other property within
such boundaries belonging to Point Reyes As appropriate given the context this term also includes the visiting
public andor Point Reyes employees

m Permit means this instrument which contains those certain termination and revocation provisions as provided for
herein

n Permitted Uses is as defined on the Cover Page of this Permit

o Personal Property means all furniture fixtures equipment appliances and apparatus placed on the Premises
that neither are attached to nor form a part of the Premises Personal Property also includes any trailers modular
units andor temporary structures owned by Permittee

p Point Reyes means Point Reyes National Seashore

q Premises is as defined on the Cover Page of this Permit

r Provision shall mean any term agreement covenant condition or provision of this Permit or any combination of
the foregoing

s ROP or Reservation of Use and Occupancy means the Reservation of Use and Occupancy purchased by the
Permittee in 2005 In 1972 the United States of America purchased Johnson Oyster Companysproperty subject
to a Reservation of Use and Occupancy on approximately 15 of those acres for a period of forty 40 years This
Reservation of Use and Occupancy expires on November 30 2012

t SUP means this Permit

u Term is as defined on the Cover Page of this Permit

v termination Date means the Expiration Date or such earlier date as this Permit is terminated or revoked
pursuant to any Provision of this Permit

2 GENERAL CONDITIONS

a The Permittee shall exercise this privilege subject to the supervision of the Superintendent and shall comply with
all Applicable Laws

b Permit and Approvals Except as otherwise provided in this Permit Permittee shall be responsible for obtaining
at its sole cost and expense all necessary permits approvals or other authorizations relating to permitteesuse
and occupancy of the Premises
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c Damages The Permittee shall pay the United States for any damage resulting from this use which would not
reasonably be inherent in the use which the Permittee Is authorized to make of the land and areas described In
this Permit

d Benefit Neither Members of nor Delegates to Congress or Resident Commissioners shall be admitted to any
share or part of this Permit or derive either directly or indirectly any pecuniary benefits to arise therefrom
Provided however that nothing herein contained shall be construed to extend to any incorporated company if the
Permit be for the benefit of such corporation

e Assignment and Subletting This Permit may not be transferred or assigned without the consent of the
Permitter in writing Permittee shall not sublet the Premises or any part thereof or any property thereon nor
grant any interest privilege or license whatsoever in connection with this Permit without the prior written
approval of the Permitter

f Revocation This Permit may be terminated upon Default or at the discretion of the Permitter

g The Permittee is prohibited from giving false information to do so will be considered a breach of conditions and
be grounds for revocation Re 36 CFR2324

3 USE OF PREMISES

a Permittee is authorized to use the Premises only for the Permitted Uses

b Permittee shall not engage in any activity that may be dangerous or harmful to persons property or the Park that
constitutes or results in waste or unreasonable annoyance including without limitation signage and the use of
loudspeakers or sound or light apparatus that could disturb park visitors and wildlife outside the Premises that in
any manner causes or results in a nuisance or that is of a nature that it involves a substantial hazard such as the
manufacture or use of explosives chemicals or products that may explode

c The Parties hereby acknowledge and agree that Permitteescovenant that the Premises shall be used as set
forth in this Article 3 is material consideration for Permittersagreement to enter into this Permit The Parties
further acknowledge and agree that any violation of said covenant shall constitute a default under this Permit and
that Permitter may inspect the premises at any time

d This Permit is subject to the right of the NPS to establish trails and other improvements and betterments over
upon or through the Premises and further to the use by travelers and others of such established or existing roads
and trails The Permittee understands that occasional park visitors are authorized to walk use non motorized
watercraft or hike in the various areas included in this Permit even though no trails are formally established

e Permitter reserves the right for Permitter its employees contractors and agents to enter and to permit any
Agency to enter upon the Premises for the purposes of inspection inventory or when otherwise deemed
appropriate by the Permitter for the protection of the interests of Permitter including Permittersinterests in any
natural or cultural resources located on in or under the Premises

f Permitter reserves the right at any time to close to travel any of its lands to erect and maintain gates at any point
thereon to regulate or prevent traffic of any kind thereon to prescribe the methods of use thereof and to maintain
complete dominion over the same provided however that at all times during the Term Permitter shall provide
Permittee and Permitteesinvitees with reasonable access to the Premises subject only to interruptions caused
by necessary maintenance or administrative operations or by matters beyond Permitterscontrol

g Permittee hereby waives any claim for damages for any injury inconvenience to or interference with Permittees
use and occupancy of the Premises any loss of occupancy or quiet enjoyment of the Premises or any other loss
occasioned by Permittersexercise of its rights under this Article 3 except to the extent that the damages
expenses claims or suits result from the willful misconduct or gross negligence of Permitter its employees
contractors or agents provided further that Permitter shall be liable only to the extent such claims are allowed
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under the Federal Tort Claims Act

h Members of the general public visiting the Drakes Bay Oyster Company operation may park in the adjacent SUPS
parking area and walk over to the SUP or ROP areas

i While Permittee is permitted to use and operate motorized watercraft in Drakes Estero for the purpose of
conducting daily business operations which can include occasional inspections required by Agencies no other
use of Permitteesmotorized watercraft is authorized No motorized watercraft may enter the designated
wilderness boundary See Existing Wilderness on map attached hereto as Exhibit A To protect water quality in
the Estero any additional or replacement boat motors obtained by Permittee must be four stroke motors

j Due to a lack of adequate parking space and restroorn facilities for the public barbecuing is not permitted in the
Special Use Permit Area To comply with this paragraph Permittee will not encourage barbecuing in the SUP
Area Picnic tables will be provided by the NPS at the adjacent parking area

k Unauthorized discharge into the estuary is prohibited This prohibition includes any discharge from processing
facilities Notwithstanding the foregoing discharge of oyster wash water from dock and from hatchery operations
is allowed if authorized by relevant Agencies

1 In order to ensure public health and safety Permittee will ensure that Permittee and Permitteesofficers agents
employees and contractors comply with Applicable Laws regarding pets including the NPS regulation at 36
CFR 215

m In order to ensure public health and safety Permittee small allow all appropriatefederal State and or County
agencies including the United States Department of Health and Human Services the State of California
Department of Health Services and Marin County Community Development Agency Environmental Health
Services to conduct inspections on a routine basis

4 SPECIAL PERMIT CONDITIONS

a If Permittee and Permitter disagree about an issue related to this Permit they will first make a good faith effort to
resolve such issue at the Park level If they are unable to resolve the issue at the Park level Permittee may
request a review of the issue by the Regional Director

b Based upon the findings of an independent science review andorNEPA compliance Permitter reserves its right
to modify the provisions of this Article 4 Permitter further reserves its right to incorporate new mitigation
provisions based upon the findings of an independent science review

i Production of all shellfish species shall be capped at the current production level as determined under the
California Coastal Commission Consent Order No CCC47CD04

ii No additional aquaculture racks andor cultivation infrastructure will be constructed without the prior approval
of the Permitter Operation repair and maintenance of infrastructure currently being used for oyster
cultivation is permitted

iii Permittee and Permitter acknowledge the importance of eelgrass within the ecology of the estuary Permittee
will not place bags for shellfish production onto eelgrass

iv Within sixty 60 days following the signing of this interim Permit Permittee will submit for National Park
Service approval a boating operations plan which will indicate dedicated navigation routes chosen to
minimize impacts to eelgrass beds when accessing aquaculture racks andor cultivation equipment

v To minimize the chances of introducing invasive species or pathological microorganisms to DrakesEstero
Permittee will only import shellfish in the form of larvae and seed Within 30 days of the Commencement
Date Permittee shall produce sufficient evidence for the review and approval of the Permitter that larvae
and seed from outside sources have been certified by the California Department of Fish and Game CDFG
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to be free of pathogens If the Permitter determines that the documentation is insufficient Permittee shall
cease from importing larvae within 30 days of receiving notification of the determination from the Permitter

vi Permittee will not introduce species of shellfish beyond those described in the existing leases from the
CDFG Permittee may seek to conform andor modify these leases with the CDFG Any modifications
approved by CDFG will be considered by Permitter on a casebycase basis and Permittee may not
implement any such modifications without the prior written approval of the Permitter

vii Permittee must avoid disturbance to marine mammals and marine mammal haulout sites The Marine
Mammal Protection Act 16 USC 1361 et seq includes a prohibition against any act of pursuit torment or
annoyance that has the potential to injure or disturb a marine mammal or marine mammal stock in the wild by
causing disruption of behavioral patterns including but not limited to migration breathing nursing breeding
feeding or sheltering The National Oceanic and Atmospheric Administration NQAA recommends
maintaining a distance of at least 100 yards to avoid disturbance to seals Permittee will maintain a distance
of at least 100 yards from hauled out seals throughout the year Permitter will monitor marine mammal
populations in Drakes Estero In addition during the pupping harbor seal closure period March 1 June 30
the designated wilderness area outside of Permit area is closed to all boats Permittee will follow Drakes
Estero Aquaculture and Harbor Seal Protection Protocol attached hereto as Exhibit C If required by CDHS
watercraft may use the Main Channel identified in Exhibit C during the pupping harbor seal closure period
only to access CDHSs sentinel monitoring station for marine biotoxins Boats skull be operated at low
speed Hear the eastern shore to minimize chance of disturbance to harbor seals No other use of the Main
Channel is authorized during the pupping harbor seal closure period

c Permitteesagreement to the provisions of this Permit does not waive Permitteesability to take contrary positions
with regard to similar provisions with other Agencies

5 ACCEPTANCE OF PREMISES

a Pricer to entering into this Permit Permittee has made a thorough independent examination of the Premises and
all matters relevant to Permitteesdecision to enter into this Permit and Permittee is thoroughly familiar with all
aspects of the Premises and is satisfied that they are in an acceptable condition and meet Permitteesneeds
provided that Permittee and Permitter acknowledge that certain repairs are necessary to comply with Applicable
Laws Permittee will make such repairs at its sole cost and expense in compliance with Applicable Laws

b Permittee expressly agrees to use and occupy the Premises and all improvements thereon in their existing AS
IS condition WITH ALL FAULTS and acknowledges that in entering into this Permit Permittee does not rely on
and Permitter does not make any express or implied representations or warranties as to any matters including
without limitation the suitability of the soil or subsoil any characteristics of the Premises or improvements
thereon the suitability of the Premises for the approved use the economic feasibility of Permitteesuse and
occupancy of the Premises title to the Premises the presence of Hazardous Materials in son under or in the
vicinity of the Premises or any other matter Permittee has satisfied itself as to such suitability and other
pertinent matters by Permitteesown inquiries and tests into all matters relevant to determining whether to enter
into this Permit and Permittee hereby accepts the Premises

6 CONSTRUCTION OF IMPROVEMENTS OR ALTERATIONS

a Permittee may only make those Improvements or Alterations to the Premises that relate to Permitteesuse of the
Premises as specified in Article 3 Use of the Premises

b Permittee shall not undertake any Improvements or Alterations to the Premises including installation of
temporary equipment or facilities without the prior written approval of Permitter

C As a prerequisite to obtaining approval for Improvements or Alterations Permittee at Permitteessole cost and
expense shall submit design plans and any other relevant data for Permittersapproval

d Construction of Improvements or Alterations by Permittee shall be performed in accordance with all Applicable
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Laws including but not limited to general planning building and environmental laws and approved design plans
and shall be undertaken and completed at Permitteessole cost and expense

e Permittee shall upon request furnish Permitter with a true and correct copy of any contract and any modification
or amendment thereof with Permitteescontractors architects or any other consultants engaged in connection
with this Permit

Any Improvements or Alterations undertaken by Permittee shall be performed in a good and workmanlike manner
and with materials of a quality and standard acceptable to Permitter Permittee shall also construct install and
maintain equipment and any construction facilities on the Premises in a safe and orderly manner

g Permittee shall not construct any Improvements or Alterations outside the boundaries of the Premises

h Permitter in its discretion is entitled to have on the Premises at any time during the construction of Improvements
or Alterations an inspector or representative who shall be entitled to observe all aspects of the construction on the
Premises

i All lumber utilized at the site will be processed in compliance with current laws and regulations regarding woad
treatments This includes lumber utilized in assembly and repair of aquaculture racks

j As set forth in Article 17 title to any Improvements or Alterations to the Premises shall be and remain solely in the
Permitter

7 TREATMENT OF REFUSE

a Refuse shall be promptly removed from within the boundaries of Point Reyes National Seashore and shall be
disposed of in accordance with Applicable Laws

b Permittee will make best efforts to remove debris associated with aquaculture production operations including
wood from racks plastic spacers unused shellfish bags shellfish shells and any other associated items

8 PESTICIDE AND HERBICIDE USE

a The National Park Service utilizes Integrated Pest Management IPM to treat pest and vegetation problems
The goat of IPM is to use the leasttoxic effective methods of controlling pests and vegetation Except for normal
household purposes Permittee shall not use any pesticides that do not comply with the IPM program To this
end Permittee shall submit in writing to Permitter a request for the use of pesticidesor herbicidesand shall
not use any pesticidesor herbicidesuntil Permittee has received an express written authorization therefor from
Permitter

b Permittee shall manage treat generate handle store and dispose of all pesticides and herbicides in accordance
with Applicable Laws including reporting requirements

9 FIRE PREVENTION AND SUPPRESION

a Permittee and its employees agents and contractors shall in Permitteesuse and occupancy of the Premises
take all reasonable precautions to prevent forest brush grass and structural fires and shall if safety permits
assist the Permitter in extinguishing such fires on the Premises

10 EXCAVATION SITE AND GROUND DISTURBANCE

a Permittee shall not cut remove or alter any timber or any other landscape feature conduct any mining or drilling
operations remove any sand gravel or similar substances from the ground or watercourse commit waste of any
kind or in any manner change the contour or condition of the Premises without the prior written approval of the
Permitter Except in emergencies Permittee shall submit requests to conduct such activities in writing to the
Permitter not less than sixty 60 days in advance of the proposed commencement date of any such activities
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b If approval of activities referenced above in Sect onl Da is granted Permittee shall abide by all the terms and
conditions of the approval including provisions pertaining to archaeological resources

c No soil disturbance of any kind may occur in the vicinity of a known archeological site without the presence of an
NPS archeological monitor

11 NONPOINT SOURCE POLLUTION

a The Permittee shalt comply with all Applicable Laws regarding nonpoint source pollution including the protection
of beneficial uses of waters as designated by the State of Califomia Further Permitteesuse and occupancy of
the Premises shall be designed to minimize to the greatest extent feasible nonpoint source pollution within
National Park Service boundaries or on adjacent lands

b Except as set forth in Section 3k of this Permit no discharge into the estuary is permitted This prohibition
includes any discharge from processing facilities

12 TREE AND VEGETATION REMOVAL

a The Permittee may not remove trees or vegetation unless expressly approved in writing by the Permitter The
Permittee shall provide specific Mans to the Permitter for desired treesand vegetation removal during the
annual meeting or in writing during the Term of this Permit

b Removal of nonnative invasive vegetation such as non native thistles trimming and vegetation removal around
structures is permissible

13 WILDLIFrF PROTECTION

a Wildlife is an integral part of Point Reyes National Seashore and must be managed in accordance with all
Applicable Laws including but not limited to NNPS laws regulations and policies

b Permittee shall not engage in any activity that purposely causes harm or destroys any wildlife Conversely
Permittee shall not engage in any activity that purposely supports or increases populations of nonnative or
invasive animal species except for the cultivation of the shellfish species authorized by this Permit

c On a case by case basis the Permitter will evaluate incidences of depredation caused by Permittee and choose a
course of action The nature of the course of action will be determined by the extent and frequency of the
damage the wildlife species and parkwide management objectives

14 HAZARDOUS MATERIALS ENVIRONMENTAL HEALTH AND SAFETY

a In connection with this Permit Permittee its officers agents employees and contractors shall not use generate
sell treat keep or store any Hazardous Materials on about under or into the Premises or elsewhere in Point
Reyes except in compliance with all Applicable Laws and as approved in writing by Permitter However
Permittee shall not be obligated to obtain Permittersapproval to use keep or generate Hazardous Materials as
necessary for the normal operation or maintenance of vehicles or for standard household cleaners Permittee
agrees to be responsible for timely acquisition of any permits required for its Hazardous Materials related
activities and shall provide to the Permitter upon request inventories of all such Hazardous Materials and any
supporting documentation including but not limited to material safety data sheets uniform waste manifest forms
andorany other pertinent permits

b Permittee its officers agents employees and contractors shall not release discharge or dispose of any
Hazardous Materials from on about under or into the Premises or elsewhere in Point Reyes except as
authorized by Applicable Laws

c If Permittee knows of or reasonably suspects or receives notice or other communication concerning any past
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ongoing or potential violation of Environmental Requirements in connection with the Premises or Permittees
activities Permittee shall immediately inform Permitter and shall provide copies of any relevant documents to
Permitter Receipt of such information and documentation shall not be deemed to create any obligation on the
part of the Permitter to defend or otherwise respond to any such not cation

d If any Hazardous Materials Occurrence is caused by arises from or is exacerbated by the activities authorized
under this Permit or by the use of the Premises by Permittee its officers agents employees or contractors
Permittee shall promptly take all actions at its sole cost and expense as are required to comply with Applicable
Laws and to allow the Premises and any other affected property to be used free of any use restriction that could
be imposed under Applicable Laws provided that except in cases of emergency Permittersapproval of such
actions shall first be obtained

e The Permitter shaft have the right but not the duty at all reasonable times and except in the case of emergency
following at least twentyfour 24 hours advance notice to Permittee to enter and to permit any Agency public or
private utilities and other entities and persons to enter upon the Premises as may be necessary as determined by
the Permitter in its sole discretion to conduct inspections of the Premises including invasive tests to determine
whether Permittee is complying with all Applicable Laws and to investigate the existence of any Hazardous
Materials in on or under the Premises The Permitter shall have the right but not the duty to retain independent
professional consultants to enter the Premises to conduct such inspections and to review any final report
prepared by or for Permittee concerning such compliance Upon Permitteesrequest the Permitter will male
available to Permittee copies of all final reports and written data obtained by the Permitter from such tests and
investigations Permittee shall have no claim for any injury or inconvenience to or interference with Permittees
use of the Premises or any other loss occasioned by inspections under this Section 14e Notwithstanding the
foregoing neither Permittee nor Permitter shall be required to provide a report under this Section 14e if such
report is protected by attorneyclient privilege

Should Permittee its officers agents employees or contractors fail to perform or observe any of the obligations
or agreements pertaining to Hazardous Materials or Environmental Requirements for a period of thirty 30 days
or such longer period of time as is reasonably required after notice then Permitter shall have the right but not
the duty without limitation of any other rights of Permitter under this Permit personally or through its agents
consultants or contractors to enter the Premises and perform the same Permittee agrees to reimburse Permitter
For the costs thereof and to indemnify Permitter as provided for in this Permit

g Permittee understands and acknowledges that the Premises may contain asbestos and lead based paint If
Permittee performs any Improvements or Alterations Permittee shall comply with all Environmental Requirements
related to asbestos and lead based paint and shall solely bear all costs associated therewith Nothing in this
Permit shall be construed to require Permittee to remove asbestos or lead chased paint unless Environmental
Requirements require such removal

h Permittee shall indemnify defend save and hold Permitter its employees successors agents and assigns
harmless from and against and reimburse Permitter for any and all claims demands damages injuries losses
penalties fines costs liabilities causes of action judgments and expenses including without limitation
consultant fees and expert fees that arise during or after the Term as a result of any violation of any
Environmental Requirement in connection with this Permit or any Hazardous Materials Occurrence in connection
with this Permit

i The provisions of this Article 14 shall survive any termination or revocation of this Permit Article 15 Insurance
of this Permit shall not limit in any way Permitteesor Permittersobligations under this Article 14

15 INSURANCE

a Permittee shall purchase the types and amounts of insurance described herein before the Commencement Date
of this Permit unless otherwise specified At the time such insurance coverage is purchased Permittee shall
provide Permitter with a statement of Permittee insurance describing the insurance coverage in effect and a
Certificate of Insurance covering each policy in effect as evidence of compliance with this Permit Permittee shall
also provide the Permitter thirty 30 days advance written notice of any material change in the Permittees
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insurance program hereunder Permitter shall not be responsible for any omissions or inadequacies in insurance
coverage or amounts in the event such coverage or amounts prove to be inadequate or otherwise insufficient for
any reason whatsoever

b From time to time as conditions in the insurance industry warrant the Permitter reserves the right to revise the
minimum insurance limits required in this Permit

c All insurance policies required by this Permit shall specify that the insurance company shall have no right of
subrogation against the United States except for claims arising solely from the negligence of the United States or
its employees or shall provide that the United States is named as an additional insured

d All insurance policies required herein shall contain a loss payable clause approved by the Permitter which
requires insurance proceeds to be paid directly to the Permittee without requiring endorsement by the United
States Insurance proceeds covering any loss of the Premises but not used to replace such losses shall be
promptly paid by Permittee to Permitter The use of insurance proceeds for the repair restoration or replacement
of the Premises shall not give any ownership interest therein to Permittee

e Property Insurance At a minimum the Permittee shall be required to purchase Basic Form Actual Cash Value
replacement cost less depreciation insurance coverage for all residence on the Premises Within thirty days of
issuance of the Permit the Permittee shall submit a report from a reputable insurance company which provides a
full range of options for insurance coverage on all nonresidential structures on the Premises Within thirty days of
receipt of this report the Permitter in its sole discretion will review and specify the type and level of insurance
coverage which shall be required The Permitter will provide the Permittee written notification of insurance
requirements and the Permittee shall be required to have the specified levels of insurance in place within thirty
days of such notification The cost of the insurance will be deducted from the appraised fair market value for the
Premises this adjustment and the insurance requirements will be addressed in an amendment to the Permit
Permittee shall in the event of damage or destruction in whole or in part to the Premises use all proceeds from
the above described insurance policies to repair restore replace or remove those buildings structures
equipment furnishings betterments or improvements determined by the Permitter in Permitterssole discretion
to be necessary to satisfactorily discharge the Permitteesobligations under this Permit

f Public Liability The Permittee shall provide Comprehensive General Liability insurance against claims arising
from or associated with Permitteesuse and occupancy of the Premises Such insurance shall be in the amount
commensurate with the degree of risk and the scope and size of such use and occupancy but in any event the
limits of such insurance shall not be less than100000000per occurrence covering both bodily injury and
property damage If claims reduce available insurance below the required per occurrence limits the Permittee
shall obtain additional insurance to restore the required limits An umbrella or excess liability policy in addition to
a Comprehensive General Liability Policy may be used to achieve the required limits

g Permittee shall also obtain the following additional coverage

Automobile Liability s To cover all owned non owned and hired vehicles in the amount of 3040410000

ii Workers Compensation The amount shall be in accordance with that which is required by the State of
California

10 INDEMNITY

a In addition to the indemnification contained in Article 14 Permittee shall indemnify defend save and hold
Permitter its employees successors agents and assigns harmless from and against and reimburse Permitter
for any and all claims demands damages injuries losses penalties fines costs liabilities causes of action
judgments and expenses and the like incurred in connection with or arising in any way out of this Permit the use
or occupancy of the Premises by Permittee or its officers agents employees or contractors the design
construction maintenance or condition of any improvements or Alterations or any accident or occurrence on the
Premises or elsewhere arising out of the use or occupancy of the Premises by Permittee or its officers agents
employees or contractors Permitteesobligations hereunder shall include but not be limited to the burden and
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expense of defending all claims suits and administrative proceedings with counsel reasonably approved by
Permitter even if such claims suits or proceedings are groundless false or fraudulent and conducting all
negotiations of any description and paying and discharging when and as the same become due any and all
judgments penalties or other sums due against the United States

b Permitter agrees to cooperate to the extent allowed by law in the submission of claims pursuant to the Federal
Tart Claims Act against the United States by third parties for personal injuries or property damage resulting from
the negligent act or omission of any employee of the Unites States in the course of his or her employment

c This Article lb shall survive any termination or revocation of this Permit The provisions of Article 15 Insurance
of this Permit shall not limit in any way Permitteesobligations under this Article 16

17 PROPERTY INTEREST

a This Permit shall vest in Permittee no property interest in the Premises or in the improvements thereon Title to
real property and improvements thereon including any Improvements or Alterations constructed by Permittee
shall be and remain solely in Permitter Except as provided in Paragraph 3g Permittee shall have no claim for
any compensation or damages for the Premises the improvements thereon or any Improvements or Alterations
constructed by the Permittee

b Nothing in this Permit shall give or be deemed to give Permittee an independent right to grant easements or other
rightsofway over under on or through the Premises

c Permitter hereby retains the sole and exclusive right to oil gas hydrocarbons and other minerals of whatsoever
character in on or under the Premises

18 RENTS TAXES AND ASSESSMENTS

a The annual rental rate for this Permit shall be established by Permitter and is set Forth on the Cover Page of this
Permit

b The annual rent under this Permit is payable in advance on a semi annual basis Therefore Permittee hereby
agrees to pay fifty percent of the annual rate on or before November with the remaining fifty percent payable on or
before May of each year during the Term

c Permittee shall pay the proper Agency when and as the same become due and payable all taxes assessments
and similar charges which at any time during the Term of this Permit are levied or assessed against the
Premises

d Rents due hereunder shall be paid without assertion of any counterclaim setoff deduction or defense and
without abatement suspension deferment or reduction

19 CYCLIC MAINTENANCE

a Permittee shall perform all Cyclic Maintenance in accordance with the Provisions of this Permit and at Permittees
sale cost and expense Permittee is responsible for the maintenance of all fences buildings and other
improvements upon the Premises All improvements and facilities used and occupied by Permittee shall at all
times be protected and maintained in a safe sanitary and sightly condition

b Specific maintenance requirements may be negotiated with Permittee each year as outlined in Article 21 Annual
Meeting

c Docks and Fences shall be maintained in good condition and shall be timely repaired in conformance with
Applicable Laws Abandoned fences and other decrepit improvements shall be removed from the Premises and
shall be disposed of outside the Park or as directed by Permitter after review and approval by the NPS Historian
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d New lighting under Panmh1eeocontrol of the Premises shall ba redesigned to protect and preserve the night
skydarkness and minimize light pollution n Drakes Estero

eA Parking areas shall be maintained in a safe condition and no new roads or truck trails shall be established without
prior vvhtten permission oy the Permitter The main entrance road from Sir Francis Drake Boulevard to the SUP
Area will be maintained by the NPS The Park will respond in e timely manner to Pernnheeandor visitor
complaints regarding the condition of the main entrance road Notwithstanding the foregoing Permitter may enter
into road maintenance contract with Pennitbo

8 Existing water reservoirs shall be maintained in a safe and secure condition to prevent washouts and erosion and
no new reservoirs shall be constructed or established without prior written approval of the Permitter

g Permittee shall maintain the water well pump and all pipelines within the Premises pennine shall replace or
repair any damage or loss of the water system within the Premises

h Permittee shall maintain the sewage pipeline and sewage leachfield in the Sewage Area

i Permittee shall be responsible for removing slash buildup around fences or other facilities within the Premises so
amtoprevent fire and egress hazards Permittee shall also be responsible for removing litter and trash from the
Premises

20 COMPLIANCE WITH APPLICABLE LAWS NEPA NHPA

a General CompanoeAsprovided for in this Pemmh its sole cost and expense shall promptly comply
with all Applicable Laws ao required bylaw Pennittee shall immediately notify Permitter of any notices received
by or on behalf of Pennittee regarding any alleged or actual violaflonsof or noncompliance with Applicable
Laws Permittee shall at its sole cost and expense promptly remediate or correct any violationsof Applicable
Laws

b National Environmental Policy Act and National Historic Preservation Ac Where activities undertaken by
Permittee relate to the preparation of compliance documents pursuant to the National Environmental Policy Act
NEPAorthe National Historic Preserva Act NHPA shall supply all necessary information ho
Permitter and any Agency ina timely manner Permitter will pay for the preparation ofNEPAnNHPA
documents If there is litigation regarding NEPA or NHPA compliance it will not trigger the indemnification
requirements of Article 18

21 ANNUAL MEETING

e The Parties shall meet annually each year during the Term of this Permit for the purposes of discussing and
resolving issues of mutual concern and ensuring that Permittee is complying with the Provisions of this Permit

22 PENALTY

a At the option of the Permitter Permitter may in lieu of voiding and terminating this Permit assess a penalty of
S8O0 per day for any failure byPennitteeb keep and perform any mfthe Provisions of this Permit In such
case Permhtee shall be given notice in writing of a grace pehocl of from one to thirty days to remedy the
situation before m penalty will bmassessed Payment of any penalty under this provision shall not excuse
Permittee from curing the Default This provision shall not be construed mn preventing Permitter from issuing
citations or initiating enforcement proceedings under Applicable Laws

23 SURRENDER AND VACATE THE PREMISES RESTORATION

o At the conclusion of Permitteesauthorization to use the Premises for the Permitted Uses Permittee shall
surrender and vacate the Premises remove PermitteesPersonal Property therefrom and repair any damage
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resulting from such removal Subject to the approval of the Permitter Permittee shall also return the Premises to
as good order and condition subject to ordinary wear and tear and damage that is not caused directly or
indirectly by Permittee as that existing upon the Effective Date

b Ali PermitteesPersonal Property shall remain the property of Permittee however if after the conclusion of
Permitteesauthorization to use the Premises for the Permitted Uses Permittee shall fail satisfactorily to remove
PermitteesPersonal Property and so repair the Premises then at the Permitterssole option after notice to
Permittee PermitteesPersonal Property shall either become the property of the Permitter without compensation
therefore or the Permitter may cause it to be removed and the Premises to be repaired at the expense of
Permittee and no claim for damages against Permitter its employees agents or contractors shall be created or
made on account of such removal or repair worts

24 LIMITATION ON EFFECT OF APPROVALS

a All rights of Permitter to review comment upon approve inspect or take any other action with respect to the use
and occupancy of the Premises by Permittee or any other matter are expressly for the benefit of Permitter and
no other party No review comment approval or inspection right or exercise of any right to perform Pemnitters
obligations or similar action required or permitted by of or to Permitter under this Permit or actions or omissions
of Permittersemployees contractors or other agents or other circumstances shall give or be deemed to give
Permitter any liability responsibility or obligation for in connection with or with respect to the operation of the
Premises nor shall any such approval actions information or circumstances relieve or be deemed to relieve
Permittee of its obligations and responsibilities for the use and occupancy of the Premises as set forth in this
Permit

25 WAIVER NOT CONTINUING

a The waiver of any Default whether such waiver be expressed or implied shali not be construed as a continuing
waiver or a wavier of or consent to any subsequent or prior breach of the same or any other provision of this
Permit No waiver of any Default shall affect or alter this Permit but each and every Provision of this Permit shall
continue in full force and effect with respect to any other then existing or subsequent Default

26 LIENS

a Permittee shall have no power to do any act or to make any contract that may create or be the foundation for any
lien mortgage or other encumbrance upon the reversion fee interest or other estate of the Permitter or of any
interest of the Permitter in the Premises If any such lien shall at anytime be filed against the Premises or any
portion thereof Permittee shall cause the Permitter to be discharged from the lien

27 HOLDING OVER

a This Permit shall terminate upon the Termination mate and any holding over by Permittee after the Termination
Date shall not constitute a renewal of this Permit or give Permittee any rights under this Permit or in or to the
Premises

28 NOTICES

a Any notice or other communication required or permitted under this Permit shall be in writing and shall be
delivered by hand or certified mail with return receipt requested Notices and other communications shall be
addressed as follows
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If to Permitter

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

If to Permittee

Mr Kevin tunny
Drakes Bay Oyster Company
17171 Sir Francis Drake

Inverness CA 94937

29 NO PARTNERSHIP OR JOINT VENTURE

a Permitter is not for any purpose a partner or joint venturer of Permittee in the development or operation of the
Premises or in any business conducted on the Premises Permitter shall not under any circumstances be
responsible or obligated for any losses or liabilities of Permittee

30 ANTI DEFICIENCY ACT

a Permittee and Permitter agree that nothing contained in this Permit shall be construed as binding Permitter to
expend in any fiscal year any sum in excess of the appropriation made by Congress for that fiscal year in
furtherance of the subject matter of this Permit or to involve Permifter in any contract or other obligation for the
future expenditure of money in excess of such appropriations

31 COMPLIANCE WITH EQUAL OPPORTUNITY LAWS

a Permittee agrees that in undertaking all activities pursuant to this Permit Permittee will comply with all Applicable
Laws relating to non discrimination

32 ENTIRE AGREEMENT AND AMENDMENT

a This instrument together with the exhibits hereto all of which are incorporated in this Permit by reference
constitutes the entire agreement between Permitter and Permittee with respect to the subject matter of this Permit
and supersedes all prior offers negotiations oral and written This Permit may not be amended or modified in
any respect whatsoever except by an instrument in writing signed by Permitter and Permittee

33 NO PAYMENTS BY PERMITTER

a Under no circumstances or conditions whether now existing or hereafter arising and whether or not beyond the
present contemplation of the Parties shall Permitter be expected or required to make any payment of any kind
whatsoever with respect to the Premises or be under any obligation or fiabitity except as expressly set forth in this
Permit

34 NO THIRD PARTY BENEFICIARIES

a Except as expressly set forth in this Permit this Permit shall not be deemed to confer upon any person or entity
other than the parties to this Permit as expressly set forth in this Permit any third party beneficiary status any
right to enforce any Provision of this Permit or any other right or interest

35 NO PREFERENTIAL RENEWAL AND RELOCATION ASSISTANCE

a Permittee hereby agrees that Permittee is not a concessioner and that the provisions of law regarding National
Park Service concessionaires do not apply to Permittee No rights shall be acquired by virtue of this hermit
entitling Permittee to claim benefits under the Uniform Relocation Assistance and Real Property Acquisition
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Policies Act of 1970 Public Law 91 646

36 SEVERABILITY

a In case any one or more of the provisions of this Permit shall for any reason be held to be invalid illegal or
unenforceable in any respect such invalidity illegality or unenforceability shall not affect any other provision of
this Permit and this Permit shall be construed as if such invalid illegal or unenforceable provisions had not been
contained in this Permit

37 EXHIBITS

a Each of the exhibits referenced in this Permit is attached hereto and incorporated herein

38 TIME OF THE ESSENCE

a Time is hereby expressly declared to be of the essence of this Permit and of each and every Provision of this
Permit

39 HEADINGS

a Article Section and Subsection headings in this Permit are for convenience only and are not to be construed as a
pad of this Permit or in any way limiting or amplifying the Provisions of this Permit

40 PERMtT CONSTRUED AS A WHOLE

a The language in all parts of this Permit shall in all cases be construed as a whole according to its fair meaning
and not strictly for or against either Permitter or Permittee The Parties acknowledge that each party and its
counsel have reviewed this Permit and participated in its drafting and therefore that the rule of construction that
any ambiguities are to be resolved against the drafting party shall not be employed or applied in the interpretation
of this Permit

41 MEANING OF TERMS

a Whenever the context so requires the neuter gender shall include the masculine and the feminine and the
singular shall include the plural and vice versa

42 FEDERAL LAW

a The taws of the United States shall govern the validity construction and effect of this Permit
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EXHIBIT B Map DrakesEstero Oysters SUP ROP

EXHIBIT C drakes Estero Aquaculture and Harbor Seal Protection Protocol

EXH I BIT D Map Drakes Bay Oyster Company Well Area

EXHIBIT E Map Drakes Bay Oyster Company Sewage Area
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Map Drakes Estero Aquaculture CDFG Leases NPS Resources and SUP Area
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Map Drakes Estero Oysters SUP ROP
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EXHIBIT C

Drakes Estero Aquaculture and Harbor Seal Protection Protocol
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Drakes Estero Aquaculture and
Harbor Seal Protection Protocol

The following items are mutually agreed to for protection of harbor seals in and adjacent
to the harbor Seal Protection Areas identified in the Map attached hereto and
incorporated herein by reference Protocol Map

1 During the breeding season March I through June 34 the Main Channel and
Lateral Channel of Drakes Estero will be closed to beat traffic During the
remainder of the year the Lateral Channel and Main Channel are opera to boat
traffic outside of the protection zone

2 During the breeding season Permittee boats may use the West Channel at low
speed while maintaining a distance of at least 144 yards from hauled out seals

Throughout the year all of Perrnitteesboats personnel and any structures and
materials owned or used by Permittee shall be prohibited from the harbor seal
protection areas identified on the Protocol Map In addition all of the Permittees
boats and personnel shall be prohibited from coming within 104 yards of hauled
out harbor seals
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Map Drakes Bay Oyster CormpanyWell Area
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EXHIBIT E

Map Drakes Bay Oyster Company Sewage Area
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March 28 2005

Mr Kevin Lunny
17300 Sir Francis Drake

Inverness CA 94937

Dear Kevin

Based on several phone calls we have received this week we want to reiterate our guidance to
you regarding the transfer of the Johnson Oyster Company site to your family We are sending
you this letter to ensure clarity and to avoid any misunderstanding

1 Demolition and cleanup of the site was authorized in our January 25 2405 letter We
appreciate your effort to eliminate the accumulated debris along the shoreline

2 Before any permit may be issued regarding the shoreline access parcel we require a site
plan to review with Marin County and the Coastal Commission As you know we have
requested this site plan several times in the past month A site plan with annotation of the
building upgrades needed will be used to develop conditions of the permit agreement At
present without the reap we are unable to determine permit boundaries Once we have
determined permit boundaries the Park Service will contract an appraiser to determine a
fair market rental fee for the use of parklands Fair market value fees are required by law
and policy

Once the site plan is received park staff will prepare a preliminary environmental
screening form required by the National Environmental Policy Act If no measurable
impacts are anticipated a categorical exclusion from any further compliance will be
issued However if moderate impacts are anticipated an environmental assessment may
be required At present we do not believe additional compliance will be necessary

4 Regarding the septic system we require verification of approval by the County of Marin
that the processing plant wastewater is approved for use No processing may be
conducted onsite until a sewage system is approved by the County of lvMarin for
processing and the building is certified and approved by the State Department of Food
and Agriculture



5 Regarding the transfer of the Reservation and Use Agreement for 143 acres of land until
2012 we have reviewed the agreement and the transfer does not require our concurrence
However we would appreciate a letter that indicates the date when you have accepted the
legal responsibility for the Use Agreement

6 As we have discussed with you any building upgrades will require standard building
construction documents and our approval before the work may be implemented We do

not anticipate any problems if your rehabilitation is within existing building footprints as
youve indicated

7 Regarding the 2012 expiration bate and the potential wilderness designation based on
our legal review no new permits will be issued after that date

8 The transfer of the water and septic leach field permits were sent to you last week and
will be complete when the copies with your signatures are returned to our office

Most of the above points were covered during my meeting last week with your consultant Lisa
Bush the Coastal Commission and Marin County staff We do not anticipate any major
problems but all of the above are standard requirements that would be required in a similar
situation

We appreciate the work you have done at the site and look forward to working with you in the
future

Sincerely

S

Don L Neubacher

Superintendent

cc

Sheila Ryan California Coastal Commission
Curtis Havel Marin County Community Development Agency

DLNeubacheran0312805
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March 21 2005

Mr Kevin Lunny
17300 Sir Francis Drake Blvd

Inverness CA 94937

Dear Mr Lunny

Enclosed are two copies of two Special Use Permits issued to JohnsonsOyster Company
MSC 8530 50002010 regarding well water and MSC 853060002011 regarding a leach
field Please cosign and date each document as permittee indicating that you assume all rights
and responsibilities under these Special Use Permits Keep one copy of each permit and return
the remaining copies to our office by April 1 2005

Please note the expiration date on the face of each pest Also note the liability insurance
requirements clarified in the conditions of this permit 15 A certificate of insurance
naming the United States as additionally insured should be provided to our office within 30
days from the date of this letter

Sincerely

Don L Neubacher

Superintendent

Enclosures

KEMCKAYkem03 2105
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Johnson Oyster Cornpmy
17171 Sir rmncis Drake Boulevard pQ Box 69 Inverness ACA 44937 4156691

Febnwry 23 2005

Don INeubacher

Superintendent
Point Reyes National Seashore
Paint Reyes CA 514956

1 give my authorization to assign aH rights leases and permits to Drakes Bay Oyster
Company managed by Mr Kevin Lanny The shamholders of Johnson OyAcr Company
voters and approved the sale of its assets to Drakes Bay Oyster Company on Januasy 15
2005

Sinreiy

Tarn Johnson

Prrsdent Johnson 0ystff Company
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Drakes Bay Oyster Company
Naticini 1c shorn

17171 Sir Francis Drake Boulevard PO Box 69 Inverness CA 94937 41516691 149
FEB 9 05

February 4 2005 r

Don Neubacher

Superintendent
rSTyiF e

Point Reyes National Seashore
Point Reyes Station CA 9495E 1

Re Johnson Oyster Company
I RAiiGF

Dear Don tLT

It has been a pleasure working with you over the past four monthsregard
Oyster Company After meetings with the California Coastal Commissio
National Parr Service NPS beginning in October 2005 and after severs
both you and the CCC approved a final draft of the Johnson Oyster Coo
and Restoration Plan on January 6 2005 At this meeting both you and
CCCsHeadquarters Enforcement Officer agreed to send a letter of approval ofthe
Johnson Oyster Company Removal and Restoration Plan Sheila Ryans letter ofCCC
approval of the plan was received the next day copy ofplan and CCC approval
attached

With this approval the Lunny family has purchased the assets of the Johnson Oyster
Company The new company owned by the Lunnys Drakes Bay Oyster Company
DBOC has performed much of the work required by NPS and the CCC This letter is
to identify the progress to date

Since this approval date DBOC has made significant progress toward meeting your
demands Demolition and cleanup operations have been largely completed To date
more than 1200 cubic yards of debris has been hauled for disposal and all demolition not
requiring county building permits has been accomplished Specifically Building B
Building C addition H addition on west side of Building J addition L addition on east
side of West Building K addition to west side of East Building K are all completely
demolished and removed from site Large amounts of accumulated debris have also been
taken from the site The demolitionremainingis dependent on building permits from the
County of Marin Architect William Kirsch is working with the County ofMarin to
complete the permit process As soon as these permits are obtained the required final
demolition will be completed

During our meeting on January 6 2005 we discussed several issues

One of these issues was the final draft of the Removal and Restoration Plan The

only change necessary was to detail more specifically each buildings date of
demolition and permit requirements DBOC complied by the next morning and



the plan was approved The balance of the agenda for the meeting included
several matters some still needing resolution I gave a copy of the agenda to you
then and I have attached a copy of the agenda with my notes from our meeting

We asked for permission to use a temporary sales trailer for use during the
building repairs You then responded with a request for a picture of the
temporary sales trailer before it is brought onsite NOTE At this point we
believe that a temporary sales trader may not be necessary We plan to remodel
the new sales location without moving to a temporary trailer

We also talked about the use of storage containers as almost A of the existing
storage area was to be demolished You requested to be shown where the
containers would be located and how they could be screened from sight

1 explained that Marin County Environmental Health Services said that they have
no jurisdiction on federal land to regulate the retail sales You mentioned that you
would like to ask them again

We also discussed residential trailers DBOC requested approval to demolish the
existing dilapidated trailers and replace them with new trailers NOTE It may
take some time to accomplish this exchange but the existing trailers are in
obvious need of replacement

You requested a copy of the consummated lease from the Department of Fish and
Game which I have attached here for your files

Some review and further followup is also necessary for our January 13 2005 meeting
For your convenience I have also attached a copy of the agenda that we used during the
meeting

o We reviewed a draft copy of the proposed site plan

You suggested that maybe the new restroom could be located between the
cannery and the kayakers parking area so that both the cannery employees and the
kayakers could share the facility NOTE Thank you for sending us the contact
information on the restrooms I have contacted the company and they have sent
us comprehensive literature and quotes We appreciate your offer to possibly
share in the cost of the new remote restroom so that the kayakers can also use it
At the time of our meeting DBOC assumed this remote restroom facility would
meet the ADA requirements for everyonesneeds DBOC has since learned that
an ADA restroorn would still be required within the cannery Therefore it would
not be necessary for DBOC to build the remote facility DBOC would however
offer to share the cannery facility with the kayakers enjoying Drakes Estero
This should not be a problem as the newly constructed septic system has far
more capacity than the current systemscapacity The existing system was



designed when there were 12 residential trailers plus the two stick framed homes
on site

I agreed to provide you with a copy of the site plan that we reviewed so that you
have your own copy to share with the County departments NOTE I have asked
Bill Kirsch to send you a copy of the plan

I gave you an email from Lisa Bush suggesting a meeting with several County
officials to help in planning NOTE I have not heard back from you regarding
the suggested meeting with yourself Lisa Bush and the listed County personnel
Please contact Lisa Bush or myself to help arrange a meeting

I have attached a copy of the email I left with you at this same meeting

When we discussed the use of a temporary processing trailer you had concerns
about DBOC taking longer to complete the repairs of the existing plant if a
temporary trailer were being used NOTE I would like to suggest an agreement
that the temporary processing facility will need to be removed from site 90 days
from the issuance of the building permit to repair the existing processing plant
roof electrical and plumbing as required by the County and the NPS regardless
of whether the work is completed or not

During this same meeting I asked you ifwe could set up a meeting with Judy
Davidoff to discuss the potential wilderness issue I gave you some possible dates
for such a meeting and you mentioned that it would probably be appropriate to
meet with your solicitors in Oakland You agreed to get back to me with a
meeting date NOTE I sent you a followupemail regarding this question You
can respond to me directly or to Judy Davidoff directly at jdavidoff@steefelcom

The PGEscheduling problem that we discussed has been resolved Following
their action Building M was demolished and removed from site

The Lunny family has made significant progress in complying with the outlined demands
in the Requirements and Timelines for Johnson Oyster Farm Operations copy
attached prepared by the NPS Progress is as follows

1 Obtain and provide copy of NPS of a final inspection permit from Marin County
for the septic system that certifies County approval of such system NOTE A
final inspection has been performed The system is approved An operating
permit has been applied for as required by the original permit approval Copies of
all documentation will be sent to your office

2 Remove all fencing and debris from former water disposal pit area adjacent to
retail and processing are and fill hole with clean material NOTE Work
described is complete All debris was hauled to redwood Sanitary Landfill in
Novato for disposal



3 Clean up properly and dispose of all debris along the shoreline of Drakes Estuary
within and adjacent to Johnson Oyster Company operations NOTE Work is
complete Further clean up of shoreline may be necessary as some debris may
have been hidden by large amounts of seaweed DBOC will continue to monitor
shoreline for debris

4 Obtain and provide copy to NPS of applicable retail food establishment permits
from the Environmental Health Services EHS Division Marin County NOTE
DBOC met with Marin County EHS and was told that Marin County does not
regulate retail food establishments on federal land EHS told DBOC that they do
not regulate the operations of Drakes Beach Caf6 or any other location on federal
property DBOC met with Paul Robinson PE Public Health Consultant NPS
and Michael Hernandez DHS regarding this matter Michael Hernandez
mentioned that his department would be regulating the shucking and bottling
facility onsite He also mentioned that it might be convenient to have DHS do
the oversight The exact jurisdiction is not yet determined Both DHS and PAPS
agreed to regulate and oversee the retail operation DBOC is not aware of a
specific retail permit that is applicable

5 Obtain and provide copy to NPS of permit to drill already drilled and operate the
drinking water well from the EHS Division Marin County NOTE DBOC met
with Marin County EHS regarding this matter and was told that EHS has no
jurisdiction on federal land and will not regulate the water system DBOC
subsequently met with Paul Robinson PE Public Health Consultant NPS
Michael Hernandez and Dr Chang Rae Lee both of the State of California DHS
to evaluate the well DHS will regulate the drinking water system There have
now been two Title 22 laboratory evaluations of the well water approval of the
well drillers report and well seal The water system is now on a weekly sampling
program

b Obtain inspections of the housing on reservation lands by Marin County
California Public Health Services and other appropriate agencies Complete
rehabilitation of the housing to meet current health and safety codes and in
accordance with the inspections NOTE Paul Robinson PE Public Health
Consultant NPS inspected onsite housing similar to inspections conducted for
employee housing on all PRNS leaseholds DBOC has received a written report
of all deficiencies to be corrected Corrections requiring permits from the County
of Marin have not been completed to date Bill kirsch Architect is working with
the County to obtain permits to complete the repairs

7 Remove all illegal development as required in the California Coastal Commission
Cease and Desist Order dated December 11 2003 NOTE All illegal
development has been removed except such removal that requires County of
Marro permits Bill Kirsch Architect is working with the County of Marin to
obtain applicable permits



8 Obtain and provide copy to NPS of building permits from the appropriate State or
County agency such as Marin County Community Development Agency for all
non residential structures if any to remain on reservation lands including any
offices outbuildings structures adjacent to trailers or retail sales area NOTE
Bill Kirsch Architect is working with the County of Marin on all permits
required for all non residential structures to remain

9 Submit request for approval to NPS for any buildings proposed to remain on NPS
land along with valid applicable building permits from the Marin County
Community Development Agency andorother appropriate agency NOTE Bill
Kirsch Architect is working with the Marin CountyCDAto obtain building
permits for all buildings to remain Request for approval for buildings to remain
will be submitted to NPS as soon as permits are obtained

10 Complete all rehabilitation ofthe nonhousing structures to meet current codes
and regulations in accordance with applicable building permits and approvals
NOTE Rehabilitation will commence as soon as permits are obtained and NPS
approval has been received

As you know a large sum of money has been expended to meet NPS demands As you
also know close of the asset purchase cannot take place until all leases and permits are
assigned The Department of Fish and Came is planning to assign its leases to Drakes
Bay Oyster Company by raid March Brakes Bay Oyster Company asks that all
necessary leases and permits from the National Park Service be assigned to DBQC by
Tuesday March 15 Please feel free to contact me to discuss any items that may be
relevant to the assignment of the leases and permits

The Lunny family Drakes Bay Oyster Company has demonstrated clear sincerity about
operating within the guidelines of the County of Marin the California Coastal
Commission and the National Park Service Close to 300000has been spent to comply
with these regulatory agencies since the approval of the Removal and Restoration Plan of
January 7 2005 The Lunny family has been a part of the Point Reyes National Seashore
since its inception and has enjoyed an excellent relationship with park administration
from the beginning We look forward to continuing this relationship into the future as
Drakes Bay Oyster Company carries on the historic operation of oyster production
processing and sales from the shoreline of Brakes Estero preserving the cultural heritage
of the Point Reyes Peninsula

Sincerely

Kevin Lunny President
Drakes Bay Oyster Company

Enclosures 8

Cc Judy Davidoff
Sheila Ryan
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Lang Term X

Short Terre
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Date Permit Reviewed 2002 0508
Reviewed 20

Reviewed 20

Expires 2006 1130

Permit MSC 8530 OOQ2011
Region Park Type No

POINT REYES NATIONAL SEASHORE

Name of Area

JohnsonsOyster Company of P O Box 69 Inverness CA 94937 415 6601149
Name or Permittee Address Phone

Is hereby authorized during the period from Time 1201 am day 01 Month December 2001 through Tirne 1159 pm

day 30 Month November 2006 to use the following described land or facilities in the above named area

A parcel approximately one 1 acre in size and a four 4 Footwide underground pipeline route connecting to the
JohnsonsOyster Companysprocessing facilities as shown on the attached reap Site Map The base fee established
in 1999 of 35000 has been adjusted utilizing the Inflation Calculator to adjust the annual Fee to 36800 An annual
billing schedule of 36800 will be established

For the purposesof Continuing the use and maintenance of a sewage pipeline and sewage leachfield previously
auth7ed by Permit MSC 8530000003 to service the operation and facilities companion to the reservations and state
tidelines lease issued to JohnsonsOyster Company

Authorizing legislation or other authority RE DO53 16 USC 1 la1 3

NEPA Compliance CATEGORICALLY EXCLUDED X EAIFONSI EIS OTHER APPROVED PLANS

PERFORMANCE BOND Required Not Required X Amount

LIABILrTY INSURANCE Required K Not Required Amount 50000000 per occurrence

ISSUANCE of this permit is subject to the conditions on the reverse hereof and appended pages and when appropriate to
the payment to the US Dept of the Interior National Park Service of the sum of184000

The undersigned hereby accepts this permit subject to the terms covenants obligations and reservations expressed or
implied herein

JOHN

PERMI7TEE

Tom hnson

Authorizing Official

Additional Authorizing Official
if Required

Don L Neubacher

Super ntendent

f

Title



CONDITIONS OF THIS PERMI

1 The permittee shall exercise this privilege subject to the supervision of the Superintendent and shall comply
with all applicable laws and regulations of the area

2 Damages The permittee shall pay the United States for any damage resulting from this use which would not
reasonably be inherent in the use which the permittee is authorized to make of the land described in this permit

3 Benefit Neither Members of nor Delegates to Congress or Resident Commissioners shall be admitted to
any share or part of this permit or derive either directly or indirectly any pecuniary benefits to arise therefrom
Provided however that nothing herein contained shall be construed to extend to any incorporated company if
the permit be for the benefit of such corporation

4 Assignment This permit may not be transferred or assigned without the consent of the Superintendent in
writing

5 Revocation This permit may be terminated upon breach of any of the conditions herein or at the discretion
of the Superintendent

6 The permittee is prohibited from giving false information to do so will be considered a breach of conditions
and be grounds for revocation Re 36 CFR232a4

7 Permittee will comply with applicable public health and sanitation standards and codes

8 USE OF PREMISES

A Permittee intends to use the Premises for wastewater disposal only This use and no changes to this
designated use shall be permitted

B Perrnitteesuse of the Premises shall be in accordance with all of the Provisions contained in this

Permit and all Applicable Laws

C Permittee shall not engage in any activity that may be dangerous or harmful to persons property or
the Park that constitutes or results in waste or unreasonable annoyance including without
limitation signage the use of loudspeakers or sound or light apparatus that could disturb park
visitors outside the Premises that in any manner causes or results in a nuisance or that is of a nature
that it involves a substantial hazard such as the manufacture or use of explosives chemicals or
products that may explode

D The Parties hereby acknowledge and agree that Permitteescovenant that the Premises shall be
used as set forth in this Section Use of the Premises is material consideration for Permitters
agreement to enter into this Permit The Parties further acknowledge and agree that any violation
of said covenant shall constitute a Default under this Permit

E Permitteesuse of the land is subject to the right of the NPS to establish trails roads and even
though no trail is formally established other improvements an betterments over upon or through
said premises and further to the use by travelers and others of such roads and trails as well as
those existing The Permittee understands that occasional park visitors are authorized to walk or
hike on the lands included in this Permit



4 CONSTRUCTION OF IMPROVEMENTS DR ALTERATIONS

A Permittee may only make those Improvements or Alterations to the Premises that relate to
Permitteesuse of the Premises as specified in Item 8 Use of Premises

B Permittee shall not undertake any Improvements or Alterations to the Premises including temporary
equipment or facilities without the prior written approval of Permitter

C As a prerequisite to obtaining approval for Improvements or Alterations Permittee at Permittees
sole cost and expense shall submit design plans to Permitter for Permittersapproval and shall also
submit other relevant data as may be required by Permitter

D Construction of Improvements or Alterations by Permittee shall be performed in accordance with all
Applicable Laws and approved design plans and shall be undertaken and completed at Permittees
sole cost and expense

E Permittee shall upon request furnish Permitter with a true and correct copy of any contract and any
modification or amendment thereof with Permitteescontractors architects or any other
consultants engaged in connection with this Permit

F Any Improvements or Alterations undertaken by Permittee shall be performed in a good and
workmanlike manner and with materials of a quality and standard acceptable to Permitter Perrmuttee
shall also construct install and maintain equipment and any construction facilities on the Premises in a
safe and orderly manner

C Permittee shall not construct any Improvements or Alterations outside the boundaries of the assigned
Premises

H Permitter in its discretion is entitled to have on the Premises at any time during the construction of
Improvements or Alterations an inspector or representative who shall be entitled to observe all aspects
of the construction on the Premises

10 TREATMENT OF REFUSE

Refuse shall be promptly removed from within the boundaries of Point Reyes National Seashore and shall be
disposed of in accordance with Applicable Laws

11 PESTICIDE USE

The National Park Service utilizes Integrated Pest Management IPM to treat pest problems The goal of
IMP is to use the least toxic effective methods of controlling pests Except for normal household purposes
Permittee shall not use any pesticides that do not comply with the IPM program To this end Permittee shall
submit in writing to Permitter a request for the use of pesticidesand shall not use any pesticidesuntil
Permittee has received an express written authorization therefore from Permitter Permittee shall manage
treat generate handle store and dispose of all pesticides in accordance with Applicable Laws including
reporting requirements



12 FIRE PREVENTION ANE JPPRESSION

Permittee and its employees agents and contractors shall in Permitteesuse and occupancy of the Premises
take all reasonable precautions to prevent forest brush grass and structural fires and shall if safety permits
assist the Permitter in extinguishing such fires on the Premises

13 EXCAVATION SITE AND GROUND DISTURBANCE

Permittee shall not cut remove or alter any timber or any other landscape feature conduct any mining or
drilling operations remove any sand gravel or similar substances from the ground or watercourse commit
waste of any kind or in any manner change the contour or condition of the Premises without the prior writter
approval of Permitter Except in emergencies Permittee shall submit requests to conduct such activities in
writing to Permitter not less than sixty 50 days in advance of the proposed commencement date of any such
activities If approval is granted Permittee shall abide by all the terms and conditions of the approval
including provisions pertaining to archaeological resources

14 NONPOINT SOURCE POLLUTION AND SOIL EROSION

Potential sources of nonpoint source pollution associated with this Permit includes soil erosion The
Permittee shall comply with all Applicable Laws regarding nonpoint source pollution including the protection
of beneficial uses of waters as designated by the State of California Further Permitteesuse and occupancy
of the Premises shall be designed to minimize to the greatest extent feasible nonpoint source pollution
within National Park Service boundaries or on adjacent lands

15 INSURANCE

A Permittee shall purchase the types and amounts of insurance described herein before the
Commencement Date of this Permit unless otherwise specified At the time such insurance
coverage is purchased Permittee shall provide Permitter with a statement of Permittee
insurance describing the insurance coverage in effect and a Certificate of Insurance covering
each policy in effect as evidence of compliance with this Permit Permittee shall also provide
the Permitter thirty 30 days advance written notice of any material change in the Permittees
insurance program hereunder Permitter shall not be responsible for any omissions or
inadequacies in insurance coverage or amounts in the event such coverage or amounts prove to
be inadequate or otherwise insufficient for any reason whatsoever

B From time to time as conditions in the insurance industry warrant the Permitter reserves the
right to revise the minimum insurance limits required in this Permit

C All insurance policies required by this Permit shall specify that the insurance
company shall have no right of subrogation against the United States except for claims arising
solely from the negligence of the United States or its employees or shall provide that the
United States is named as an additional insured

D All insurance policies required herein shall contain a loss payable clause approved by the
Permitter which requires insurance proceeds to be paid directly to the Permittee without
requiring endorsement by the United States Insurance proceeds covering any loss of the
Premises but not used to replace such losses shall be promptly paid by Permittee to Permitter
The use of insurance proceeds for the repair restoration or replacement of the Premises shall
not give any ownership interest therein to Permittee



E Public Liability The Permittee shall provide Comprehensive General Liability insurance
against claims arising from or associated with Permitteesuse and occupancy of the Premises
Such insurance shall be in the amount commensurate with the degree of risk and the scope and
size of such use and occupancy but in any event the limits of such insurance shall not be less
than 50000000per occurrence covering both bodily injury and property damage If claims
reduce available insurance below the required per occurrence limits the Permittee shall obtain
additional insurance to restore the required limits An umbrella or excess liability policy in
addition to a Comprehensive General Liability Policy may be used to achieve the required
limits

16 INDEMNITY

Pennittee shall indemnify defend save and hold Permitter its employees successors agents and assigns
harmless from and against and reimburse Permitter for any and all claims demands damages injuries
losses penalties fines costs liabilities causes of action judgements and expenses incurred in connection
with or arising in any way out of this Permit the use or occupancy of the Premises by Permittee or its
officers agents employees or contractors the design construction maintenance or condition of any
Improvements or Alterations or any accident or occurrence on the Premises or elsewhere arising out of the
use or occupancy of the Premises by Permittee or its officers agents employees or contractors Permittee
obligations hereunder shall include but not be limited to the burden and expense of defending all claims
suits and administrative proceedings with counsel reasonably approved by NPS even if such claims suits or
proceedings are groundless false or fraudulent and conducting all negotiations of any description and
paying and discharging when and as the same become due any and all judgements penalties or other sums
due against the United States

Permitter agrees to cooperate to the extent allowed by law in the submission of claims pursuant to the
Federal Tart Claims Act against the United States by third parties for personal injuries or property damage
resulting from the negligent act or omission of any employee of the United States in the course of his or her
employment

This Item 16 shall survive any termination or revocation of this Permit The provisions of Item 15
Insurance of this Permit shall not limit in any way Permitteesobligations under this Item 16

17 PROPERTY INTEREST

Title to real property and improvements thereon including any improvements or alterations constructed by
Permittee shall be and remain solely in Permitter

18 RENTS TAXES AND ASSESSMENTS

A The annual rent under this Permit is payable in advance on an annual basis Therefore the
Permitee hereby agrees to pay36800 on or before December of each year during the Term

B Permittee shall pay the proper Agency when and as the same become due and payable all taxes
assessments and similar charges which at any time during the Term of this Permit are levied or
assessed against the Premises

C Rents due hereunder shall be paid without assertion of any counterclaim setoff deduction or
defense and without abatement suspension deferment or reduction



19 CYCLIC MAINTENANCE

A Perrittee shall perform all Cyclic Maintenance in accordance with the Provisions of this
Permit and at Permitteessole cost and expense Permittee is responsible for the general
maintenance of the pipeline upon the Premises All improvements and facilities used and
occupied by Permittee shall at all times be protected and maintained in a safe sanitary and
sightly condition

Specific maintenance requirements may be negotiated with Permittee each year as outlined in
Item 19 Annual Meeting Cyclic Maintenance to be accomplished during the Term of this
Permit includes but is not limited to the following

I Permittee shall maintain all pipelines from the main line to the leachfield within the
Premises Permittee shall repair any damage or loss to the pipeline system within the
Premises

Permittee shall repair or replace damage to the sewage disposal system within the
Premises

20 ANNUAL MEETING

The Parties shall meet annually in December during the Term of this Permit for the purposes of discussing
and resolving issues of mutual concern and ensuring that Permittee is complying with the Provisions of this
Permit Any proposed changes or modifications to this Permit which are required in order to meet National
Park Service requirements or objectives including range management objectives shall be discussed and
negotiated at the Annual Meeting If National Park Service requirements or objectives require prompt
attention the date for the Annual Meeting may be reasonably changed by Permitter

21 PENALTY

At the option of the Permitter Permitter may in lieu of voiding and terminating the Permit assess a penalty
of 5000 per day for any failure by Permittee to keep and perform any of the Provisions of this Permit In
such cases Permittee shall be given notice in writing of a grace period of from one to thirty days to remedy
the situation before a penalty will be assessed Payment of any penalty under this provision shall not excuse
Permittee from curing the Default This provisions shall not be construed as preventing Permitter from
issuing citations or initiating enforcement proceedings under Applicable Laws

22 PERM

The terra of this Permit begins on December 1 2001and will expire on November 30 2006 If Permittee
breaches any of the Provisions of this Permit or if Permittee terminates this Permit prior to its Expiration
Date the term of the Permit will end Six months prior to the expiration date of this Permit this Permit or a
similar Permit may be offered to Permittee for an additional fiveyear period If a subsequent Permit is not
entered into prior to the expiration date the provision of this Permit regarding Permitteesobligations to
surrender and vacate the Premises shall apply

22 SURRENDER AND VACATE THE PREMISES RESTORATION

On the Termination Date of this Permit Permittee shall surrender and vacate the Premises remove

PermitteesPersonal Property therefrom and remove any Improvements or Alterations identified by
Permitter Subject to the approval of Permitter Permittee shall also restore the Premises to a condition at



least equal to that existing at the time this Permit was entered into normal wear and tear excepted If
Permittee does not remove PermitteesPersonal Property said Improvements or Alterations then at

Permittersoption these items shall either become the property of Permitter without compensation therefore
or Permitter may cause them to be removed and the Premises to be repaired at the expense of Permitlee and
no claim for damages against Permitter its employees agents or contractors shall be created or made on
account of such removal or repair work
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UNITED STATES DEPARTMENT OF THE INTERIOR

National Park Service

Special Use Permit

Name of Use Water from Well Date Permit Reviewed 2002 0508
Reviewed 20

Reviewed 20

Expires 2006 0630

Long Term X

Short Term

PermitsulI7cISirr
Region Park Type No

POINT REYES NATIONAL SEASHORE

Name of Area

JohnsonsOyster Company of P 0 Box 69 Inverness CA 94937 415 5691149
Name or Permittee Address Phone

is hereby authorized during the period from Jame 1201 am day 01 Month July 2000 through Time 1159 pm

day 30 Month June 2005 to use the following described land or facilities in the above named area
Continuing the use of the water well drilled by the Permittee on the non reserved eastern portion of Tract 02 106 The
base fee established by appraisal dated 061394 of212400 has been adjusted utilizing the Inflation Calculator to
adjust the annual fee to250000 A quarterly Milling schedule of 62500 will be established
This permit is contingent on a well drilling and well operating permit having been obtained from the
Environmental Health Services Division of the Community Development Agency

For the purposesof Supplying water for the JohnsonsOyster Company facilities using Permittee well pump and
pipelines previously authorized by Permit VITRO PORE 6000501 The electrical supply and all maintenance of the
facilities is the responsibility of the Permittee The location of the well is identified on the attached Site Map

Authorizing legislation or other authority RE DO53 16 USC 1 la1 3

NEPA Compliance CATEGORICALLY EXCLUDED X EAFONSI EIS OTHER APPROVED PLANS

PERFORMANCE BOND Required

LIABILITY INSURANCE Required

Not Required X Amount

X Not Required Amount 50000000 per occurrence

ISSUANCE of this permit is subject to the conditions on the reverse hereof and appended pages and when appropriate to
the payment to the US Dept of the Interior National Park Service of the sum of1250000

The undersigned hereby accepts this permit subject to the terms covenants obligations and reservations expressed or
implied herein

JOHNSON 0YSTERC0MP
PERMI17EE

A h us
o

Sian

Authorizing Official
Signature

r L Neubacher G Z
superintendent Crate

Additional Authorizing Official
if Required signatu a Tile date



1
CONDITIONS OF THIS PERNIi

1 The permittee shall exercise this privilege subject to the supervision of the Superintendent and shall comply
with all applicable laws and regulations of the area

2 Damages The permittee shall pay the United states for any damage resulting from this use which would not
reasonably be inherent in the use which the permittee is authorized to make of the land described in this permit

3 Benefit Neither Members of nor Delegates to Congress or Resident Commissioners shall be admitted to
any share or part of this permit or derive either directly or indirectly any pecuniary benefits to arise therefrom
Provided however that nothing herein contained shall be construed to extend to any incorporated company if
the permit be for the benefit of such corporation

4 Assignment This permit may not be transferred or assigned without the consent of the Superintendent in
writing

5 Revocation This permit may be terminated upon breach of any of the conditions herein or at the discretion
of the Superintendent

6 The permittee is prohibited from giving false information to do so will be considered a breach of conditions
and be grounds for revocation Re 36 CFR232a4

7 Permittee will comply with applicable public health and sanitation standards and codes

USE OF PREMISES

A Permittee intends to use the Premises for water well pump and pipelines This use and no changes
to this designated use shall be permitted

13 Permitteesuse of the Premises shall be in accordance with all of the Provisions contained in this

Permit and all Applicable Laws

C Permittee shall not engage in any activity that may be dangerous or harmful to persons property or
the Park that constitutes or results in waste or unreasonable annoyance including without
limitation signage the use of loudspeakers or sound or light apparatus that could disturb park
visitors outside the Premises that in any manner causes or results in a nuisance or that is of a nature
that it involves a substantial hazard such as the manufacture or use of explosives chemicals or
products that may explode

D The Parties hereby acknowledge and agree that Permitteescovenant that the Premises shall be
used as set forth in this Section Use of the Premises is material consideration for Permitters

agreement to enter into this Permit The Parties further acknowledge and agree that any violation
of said covenant shall constitute a Default under this Permit

E Permitteesuse of the land is subject to the right of the NPS to establish trails roads and even
though no trail is formally established other improvements an betterments over upon or through
said premises and further to the use by travelers and others of such roads and trails as well as
those existing The Permittee understands that occasional park visitors are authorized to walk or
hike on the lands included in this Permit



9 CONSTRUCTION OF IMPROVEMENTS DR ALTERATIONS

A Permittee may only make those Improvements or Alterations to the Premises that relate to
Permitteesuse of the Premises as specified in Item 8 Use of Premises

B Permittee shall not undertake any Improvements or Alterations to the Premises including temporary
equipment or facilities without the prior written approval of Permitter

C As a prerequisite to obtaining approval for Improvements or Alterations Permitted at Permittees
sole cost and expense shall submit design plans to Permitter for Permittersapproval and shall also
submit other relevant data as may be required by Permitter

D Construction of Improvements or Alterations by Permittee shall be performed in accordance with all
Applicable Laws and approved design plans and shall be undertaken and completed at Permittees
sole cost and expense

E Permittee shall upon request furnish Permitter with a true and correct copy of any contract and any
modification or amendment thereof with Permitteescontractors architects or any other
consultants engaged in connection with this Permit

F Any Improvements or Alterations undertaken by Permittee shall be performed in a good and
workmanlike manner and with materials of a quality and standard acceptable to Permitter Permittee
shall also construct install and maintain equipment and any construction facilities on the Premises in a
safe and orderly manner

G Permittee shall not construct any Improvements or Alterations outside the boundaries of the asigned
Premises

H Permitter in its discretion is entitled to have on the Premises at any time during the construction of
Improvements or Alterations an inspector or representative who shall be entitled to observe all aspects
of the construction on the Premises

la TREATMENT OF REFUSE

Refuse shall be promptly removed from within the boundaries of Point Reyes National Seashore and shall be
disposed of in accordance with Applicable Laws

11 PESTICIDE USE

The National Park Service utilizes Integrated Pest Management IPM to treat pest problems The goal of
IMP is to use the leasttoxic effective methods of controlling pests Except for normal household purposes
Permittee shall not use any pesticides that do not comply with the IPM program To this end Permittee shall
submit in writing to Permitter a request for the use of pesticidesand shall not use any pesticidesuntil
Permittee has received an express written authorization therefore from Permitter Permittee shall manage
treat generate handle store and dispose of all pesticides in accordance with Applicable Laws including
reporting requirements



12 FIRE PREVENTION ANA SUPPRESSION

Permittee and its employees agents and contractors shall in Permitteesuse and occupancy of the Premises
take all reasonable precautions to prevent forest brush grass and structural fires and shall if safety permits
assist the Permitter in extinguishing such fees on the Premises

13 EXCAVATION SITE AND GROUND DISTURBANCE

Permittee shall not cut remove or alter any timber or any other landscape feature conduct any mining or
drilling operations remove any sand gravel or similar substances from the ground or watercourse commit
waste of any kind or in any manner change the contour or condition of the Premises without the prior written
approval of Permitter Except in emergencies Permittee shall submit requests to conduct such activities in
writing to Permitter not less than sixty 60 days in advance of the proposed commencement date of any such
activities If approval is granted Permittee shall abide by all the terms and conditions of the approval
including provisions pertaining to archaeological resources

14 NONPOINT SOURCE POLLUTION AND SOIL EROSION

Potential sources of nonpoint source pollution associated with this Permit includes soil erosion The
Permittee shall comply with all Applicable Laws regarding nonpoint source pollution including the protection
of beneficial uses of waters as designated by the State of California Further Permitteesuse and occupancy
of the Premises shall be designed to minimize to the greatest extent feasible nonpoint source pollution
within National Park Service boundaries or on adjacent lands

15 INSURANCE

A Permittee shall purchase the types and amounts of insurance described herein before the
Commencement Date of this Permit unless otherwise specified At the time such insurance
coverage is purchased Permittee shall provide Permitter with a statement of Permittee
insurance describing the insurance coverage in effect and a Certificate of Insurance covering
each policy in effect as evidence of compliance with this Permit Permittee shall also provide
the Permitter thirty 30 days advance written notice of any material change in the Permittees
insurance program hereunder Permitter shall not be responsible for any omissions or
inadequacies in insurance coverage or amounts in the event such coverage or amounts prove to
be inadequate or otherwise insufficient for any reason whatsoever

B From time to time as conditions in the insurance industry warrant the Permitter reserves the
right to revise the minimum insurance limits required in this Permit

C All insurance policies required by this Permit shall specify that the insurance
company shall have no right of subrogation against the United States except for claims arising
solely from the negligence of the United States or its employees or shall provide that the
United States is named as an additional insured

D All insurance policies required herein shall contain a loss payable clause approved by the
Permitter which requires insurance proceeds to be paid directly to the Permittee without
requiring endorsement by the United States Insurance proceeds covering any loss of the
Premises but not used to replace such losses shall be promptly paid by Permittee to Permitter
The use of insurance proceeds for the repair restoration or replacement of the Premises shall
not give any ownership interest therein to Permittee



E Public Liability The Permittee shall provide Comprehensive General Liability insurance
against claims arising from or associated with Permitteesuse and occupancy of the Premises
Such insurance shall be in the amount commensurate with the degree of risk and the scope and
size of such use and occupancy but in any event the limits of such insurance shall not he less
than 50000000per occurrence covering both bodily injury and property damage If claims
reduce available insurance below the required per occurrence limits the Permittee shall obtain
additional insurance to restore the required limits An umbrella or excess liability policy in
addition to a Comprehensive General Liability Policy may be used to achieve the required
limits

16 INDEMNITY

Permittee shall indemnify defend save and hold Permitter its employees successors agents and assigns
harmless from and against and reimburse Permitter for any and all claims demands damages injuries
losses penalties fines costs liabilities causes of action judgements and expenses incurred in connection
with or arising in any way out of this Permit the use or occupancy of the Premises by Permittee or its
officers agents employees or contractors the design construction maintenance or condition of any
Improvements or Alterations or any accident or occurrence on the Premises or elsewhere arising out of the
use or occupancy of the Premises by Permittee or its officers agents employees or contractors Permittee
obligations hereunder shall include but not be limited to the burden and expense of defending all claims
suits and administrative proceedings with counsel reasonably approved by NPS even if such claims suits or
proceedings are groundless false or fraudulent and conducting all negotiations of any description and
paying and discharging when and as the same become due any and all judgements penalties or other sums
due against the United States

Permitter agrees to cooperate to the extent allowed by law in the submission of claims pursuant to the
Federal Tort Claims Act against the United States by third parties for personal injuries or property damage
resulting from the negligent act or omission of any employee of the United States in the course of his or her
employment

This Item 16 shall survive any termination or revocation of this Permit The provisions of Item 15
Insurance of this Permit shall not limit in any way Permitteesobligations under this Item 16

17 PROPERTY INTEREST

Title to real property and improvements thereon including any improvements or alterations constructed by
Permittee shall be and remain solely in Permitter

18 RENTS TAXES AND ASSESSMENTS

A The annual rent under this Permit is payable in advance on a quarterly basis Therefore the
Permittee hereby agrees to pay 62500 on or before July October January and April of each
year during the Term

B Permittee shall pay the proper Agency when and as the same become due and payable all taxes
assessments and similar charges which at any time during the Term of this Permit are levied or
assessed against the Premises

C Rents due hereunder shall be paid without assertion of any counterclaim setoff deduction or
defense and without abatement suspension deferment or reduction



19 CYCLIC MAINTENANCE

A Permittee shall perform all Cyclic Maintenance in accordance with the Provisions of this
Permit and at Permitteessole cost and expense Permittee is responsible for the general
maintenance of the pipeline upon the Premises All improvements and facilities used and
occupied by Permittee shall at all times be protected and maintained in a safe sanitary and
sightly condition

B Specific maintenance requirements may be negotiated with Permittee each year as outlined in
Item 19 Annual Meeting Cyclic Maintenance to be accomplished during the Term of this
Permit includes but is not limited to the following

Permittee shall maintain the water well pump and all pipelines from the main line to the main
structures within the Premises Permittee shall repair any darnage or loss to the water system
within the Premises

20 ANNUAL MEETING

The Parties shall meet annually in December during the Term of this Permit for the purposes of discussing
and resolving issues of mutual concern and ensuring that Permittee is complying with the Provisions of this
Permit Any proposed changes or modifications to this Permit which are required in order to meet National
Park Service requirements or objectives including range management objectives shall be discussed and
negotiated at the Annual Meeting If National Park Service requirements or objectives require prompt
attention the date for the Annual Meeting may be reasonably changed by Permitter

21 PENALTY

At the option of the Permitter Permitter may in lieu of voiding and terminating the Permit assess a penalty
of 5000 per day for any failure by Permittee to keep and perform any of the Provisions of this Permit In
such cases Permittee shall be given notice in writing of a grace period of from one to thirty days to remedy
the situation before a penalty will be assessed Payment of any penalty under this provision shall not excuse
Permittee from curing the Default This provisions shall not be construed as preventing Permitter from
issuing citations or initiating enforcement proceedings under Applicable Laws

22 TERM

The term of this Permit begins on July 1 2000 and will expire on tune 30 2006 If Permittee breaches any
of the Provisions of this Permit or if Permittee terminates this Permit prior to its Expiration Date the term of
the Permit will end Six months prior to the expiration date of this Permit this Permit or a similar Permit
may be offered to Permittee for an additional fiveyear period If a subsequent Permit is not entered into
prior to the expiration date the provision of this Permit regarding Permitteesobligations to surrender and
vacate the Premises shall apply

22 SURRENDER AND VACATE THE PREMISES RESTORATION

On the Termination bate of this Permit Permittee shall surrender and vacate the Premises remove

PermitteesPersonal Property therefrom and remove any Improvements or Alterations identified by
Permitter Subject to the approval of Permitter Permittee shall also restore the Premises to a condition at
least equal to that existing at the time this Permit was entered into normal wear and tear excepted If
Permittee does not remove PermitteesPersonal Property said Improvements or Alterations then at



Permittersoption these items shall either become the property of Permitter without compensation therefore
or Permitter may cause them to be removed and the Premises to be repaired at the expense of Perrnittee and
no claim for damages against Permitter its employees agents or contractors shall be created or made on
account of such removal or repair work
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United States Department of the I
NiiIONAL PARK SERVICE

WESTERN REGION
450 GOLDEN GATE AVENUE BOX 36063

SAN FRANCISCO CALIFORN1A 94103

L1425 WRML
PORE

Tr 02106

Johnson Oyster Co

Memorandum

December 19 1973

EMMY

To Associate Director Park System Management

KfCtIVED

t
M1 Bd5

@05IOf4

C 2 fin

tr SJ PT

MAI WTENANCE

INTFRPETATION

RFS BIOGtST

PROTEC i O

4lCM FAI

From Regional Director Western RegionIs

Subject Transmittal of Deed Assembly

Vendor Johnson Oyster Company
Tract No 02106

Area Point ReyeE National Seashore
Deed No

The original documents for the subject acquisition are transmitted
herewith as follows

x 1 Recorded Instrument of Conveyance
x 2 Attorney Generals Final Title Opinion
x 3 Title Evidence

4 Administrative Waiver Certificate
x S Certificate of Inspection and Possession

6 Articles of Incorporation
7 Resolution

x 8 Other Documents

Vendors Seller Certificate of Poesession 1
Tenants Certificate of osssss on

Disc rs

Terms of reservation contil in contract no CXWMJZ073

Enclosures

gd Howard H ChapMatt

cc

Superintendent Point Reyes NS

wcy Deed ar 1 Final Title pinion
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USTEM RZOWN D1V7ION OF L WS V 3 0197450 Golden Gate Avenue Box 36063 FONT RYlZ9 NATIONAL SEASM
San Francisco California 941020trKW Rem 01 9W Cif Treat 02106

t 3 a 0 3 X7itrarrusu
Joe

ewJ

DIiSD
Fes 41

elf OTSZR COMM a California corporation CRA1l1M prsaszm to a Resolution
of the Grantors Board of Directors Sapteenber 2 29M in constdoretica of SEVENTY
NIXE TFXLWM TWO ffiT1VT1RED 7920000 MUM to it is hand paid receipt of which

t Is hereby scknoviodyged does hereby grant and coamy to the Un STAMM OF A wiCAj
end its assigns fTiAIM the following described property located in the county of
Karin fat to of California

BrRIBIT A attached hereto and made a port hereof

70GETM WITH all buildings and improvements thereon and all rietts SEWton
sat thereto end all and si the te hereditament@ and sppmternencee
themusto belonging or in any vise appertaining and the roveUm and reversioga
reminder and remainders rents inavea and profits thereof

The lend is conveyed subject to existlug eaaesionts o record for public roads end
highways public utilities railroads ditebas and cant3ls

DOCUMENTARY TRANSFER TAX

Computed on full value of procerly conveyed
CIR Computed on full value less liens and
asumtNces ing at time of sate

n

r

0
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1111101 AND140

Fi a ems err La van

the yeaRr k91bbeam ea
atNotary
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i of

On Chia da of of in

dull caiasioned and weorn personally ads
A a

The land hereinabove conveyed contains 5 acres more or 1s said is being aired
by the Department of the Interior National Park Service

TIM GPJLNDGR R1SF1itW only the following rights and interests in the hereinrbove
described property a reservstion of use and occupancy for a period of forty 40
years in accord with the terms of the Offer to Bail Real Preiperty assigned
Oontraat No 0200032073 sued by the GRAMM on October 13 1972 accepted on
October 16 1972 and on file with the Usti Park Service

TO BAR Ate TD HOW the saws unto said OZ STAM 0P PAR and its aseigtns
forever

ffi GRW1I093 further remises releases and furmver quitrsto Us a STATM

Or AMEBTCIL and its assigns all right title send interreat Vhiab the tRSAN my
bane in the banks beds and eaters of any stream borderiM the land conveyed
sad alas all interest in and to any ads roads streets we cud goxee or
railroad rightsofway abutting or adjoining the land convow sold In sale assons of
i a or agreas appurtenant thaiisto

TV WMM Will Jrobnson Oyster Companly has caused its now and teal

to be harounto alfiead by ito duly offiaar thiday Led
ofmta 1972

am acimmledgea w we znat such co porsum eXlalLd4 fee isle

IN VIA VDF I Lave herewmtn not sW baod and affinead sly official seal the
daw and year in this certificate first ebrne vri

My 2PUMDraien expires E1

Cis

1X3414
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PARCEL ONE

BEGMING at apoint whiohbears South 430 25 25 Nest 4667148 feet from
the most Easterly corner of that certain parcel of land conveyed by James
and Margaret McClure to RXS Communications Inc by Deed dated September
28 1929 and recorded October 15 1929 in Liber 185 of Official Records at
page 93 Maxfn County Records and rung thence South 60 09 East 9386
feet South 2 09 East 23801 feet North 6o o9 Hest 9386 feet and forth
2 09 West 23801 feet to the point of beginning

PARCEL TWO

A RIGHT OF WAY for roadway purposes oven a strip of land 14 feet in xidth
the center line of which is described as follows BEING that certain property
in the County of Marin State of California more particularly described as
foUows BEGINNING at a paint on the Northeasterly boundary line of that
certain tract of land conveyed from Edward H Heims et ux to Larry Jensen et ux
by Deed dated February 2 1951 distant on said line South 6o 09 Ewt 19825
feet from the most Northerly corner of sai tract and running thence North 42
47 nest 17166 feet North 21 12 West 10784 feet North 4 48 Nest lo57o
feet North 25 45 East 16834 feet North llo 06 East 9679 feet North 6
29 West 22411 feet North 13 57 West 11034 feet North ol 18 West 9141
feet North 22 51 East34915 fee Port44a 19 East 14539 feet North 17
ho East 1374o feet North 04 58 East 42 Ycet North 12 20 East 15112
feet North 26 04 East 17397 feet North W 55 East 28505 feet North 22
56 East 1668o feet North 320 14 East 17088 feet North 53 27 Fast 16126
feet forth 470 12 East 12693 feet North 65 02 East 7643 feet North 45
17 East 7838 feet North 31 38 East 9154 feet North 55 55 P48t 9986
feet and North 35 11 East 17794 feet to the InvernessPt Reyes County Road

f
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Offur Qf 14P AHOMPU C6 Pneill
1045kingtouVQL 2USSO

December 12 1973

Honorable Rogers C B Morton
Secretary of the Interior
Washington D C

My dear Mr Secretary

Re File Ho 3352295 227
Tract No 02 146

County Marin State California

An examination has been made of the title evidence and

related papers pertaining to certain land in which interests
have been acquired under authority of existing legislation
The land and estate u4xed by the United States are more
particularly described in the deed

The title evidence and accompanying data disclose valid
title to be vested in the United States of America subject to
the rights and easements noted in Schedule A attached hereto
which your Department has advised will not interfere with the
proposed use of the land

The title evidence and related papers have been retained
in the f ilea of this Department

Sincerely yours

zak
Acting Attorney General
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Schedule A

File No 3352295 227

Tract No 02105

Project point Reyes National Seashore located in Marin
County California

Estate Acquired Fee simple and easement

Acreage 500

Consideration 7920000

The deed to the United States of America was executed

by Johnson Oyster Company a corporation on November 9 1972
filed for record on November 30 1972 and recorded in Book 2634
at page 641

The title insuranpe policy was last satisfactorily
certified as of November 30 1972 by Transamerica Title In
surance Company

The title is subject to the fallowing

1 Existing easements of record for public
roads and highways rights of way for
railroads pipelines public utilities
ditches and canals

2 Reservation by the grantors of the right
to occupy the premises as set forth in the
deed to the United States
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UNITED STATES

DEPART4XT OF THEI

National Park Service

Johnson Oyster Comp 02 106

Vendor Trent

Point Reyes
CCk7 National Seashore

Contract No A

OFFER TO SELL REAL PROPERTY

The undersigned hereinafter called the Vendor in consideration of the
mutual covenants and agreements herein set forth offers to sell and con
vey to the United States of America and its assigns the fee sitaple title
to the following described land with the buildings and improvements
thereon and all rights hereditaments easements and appurtenances
thereunto belonging located in the

County of Marin State of California

containing 500 acres more or less more particularly
described as follows

See Fachibit W atfached hereta and made a part hereof



May 1971

4

17J

subject to existing easements for public roads and highways public util
ities railroads and pipelines and encumbrances listed on Exhibit B
attached hereto and made a part hereof

Excepting and reserving only the following righte and interests in the
above described property as shorn on Exhibit C attached hereto and

made a part hereof

The terms and conditions of this offer are as follows

l The Vendor agrees that this offer may be accepted by the United
States through any duly authorized representative by delivering mail
ing or telegrap a notice of acceptance to the vender at the address
stated below at any time within three 3 months from the date
hereof whereupon this offer and the acceptance thereof become a binding
contract

2 The United States of America agrees to pay the vendor for said

land the aum of Seventy mine Thousand Two Hundred dollars

7920000 payable on acceptance of this offer and approval of

F
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the Vendors title provided the Vendor can execute and deliver a good
and slxfficient deed conveying said land with the hereditaments and appur
tenances thereunto belonging to the United States of America and its
assigns in fee simple free and clear of all liens and encumbrances
except those specifically excepted or reserved above together frith all
right title and interest of the Vendor in and to any streams alleys
roads streets ways strips gores or railroad rightsofway abutting
or adjoining said land

3 It is agreed that the united States will defray the expenses
incident to the preparation and recordation of the deed to the United
States and the procurement of the necessary title evidence

k The Vendor agrees that all taxes assessments and encumbrances
which are a lieu against the lend at the time of conveyance to the United
States shall be satisfied of record by the Vendor at or before the trans
fer of title and if the Vendor fails todo so the United States may pay
any taxes assessments and encumbrances which are a lien against the
land that the amount of any such payments by the United States shall be
sieducted from the purchase price of the laud that the Vendor vill at
the request of the United States and without prior payment or tender of
the purchase price execute and deliver the deed to the United States
pay any applicable documentary revenue stamp tax or excise tax and
obtain and record such other curative evidence of title as may be
required by the United States

As soon as possible after the date of payment of the purchase price
of this offer or the date of deposit in court of the funds to satisfy the
sward of compensations in a condemnation proceeding to acquire the real
property herein described whichever is the earliest the United States
hereby agrees to reimburse the Vendor inan amount deemed by the United
States to be fair and reasonable for the following expenses incurred by
the Vendor in completing this transaction

a Recording fees transfer taxes and similar expenses incidental
to conveying the real property described herein to the United
States

b Penalty cost for prepayment of any pre existing recorded mort
gage enteredinto in good faith encumbering seiA real property and

c The pro rata portion of real property taxes paid which are
allocable toa period subsequent to the date of vesting title in the
United States or the effective date of possession of such real
property by the United States whichever is earlier The

3
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Vendor agrees to furnish the United States evidence that these

l
items of expenses have been billed to and paid by him and further
agrees that the United States alone shall determine the fairness
and reasonableness of the expenses to the paid

5 The Vendor agrees that loss or damage to the property by fire
or acts of God shall be at the risk of the Vendor until the title to

the land and deed to the United States have been accepted bythe United
States through its duly authorized representative and in the event
that such loss or damage occurs the United States may without liability
refuse to accept the conveyance of the title or it may elect to accept
conveyance of title to such property in which case there shall be an
equitable adjustment of the purchase price

b The Vendor agrees that the United States may acquire title to
said land by condemnation or other judicial proceedings in which event
the Vendor agrees to cooperate with the United States in the prosecution
of such proceedings agrees that the consideration hereinabove stated
shall be the full amount of the award of just compensation inclusive
of interest for the taking of said land agrees that any and all awards
of just compensation that may be made in the proceeding to any defendant
shall be payable and deductiblefrom said amount

7 The Vendor further agrees that from the date hereof officers
and accredited agents of the United States shall have at all proper
times rights and privileges to survey and enter upon said property for
all lawful purposes in connection with the acquisition thereof

8 it is agreed that the spouse if any of the Vendor by signing
below agrees to join in any deed to the United States and to execute
any instrument deemed necessary to convey to the United States any
separate or community estate or interest in the subject property and to
relinquish and release any dower curtesy homestead or other rights
or interests of such spouse therein

6 The Vendor represents and it is a condition of acceptance of
this offer that no member of or delegate to Congress or resident
commissioner shall be admitted to or share any part of this agreement
or to any benefits that may arise therefrom but this provision shall
not be construed to extend to any agreement if made with a eorportion
for its general benefit

10 The terms and conditions aforesaid are to apply to and bind
the heirs executors administrators successors and assigns of the Vendor

ti

4
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11 All terms and conditions with respect to this offer are
expressly contained herein and the Vendor agrees that no representative

s or agent of the United States has made any representation or promise
with respect to this offer not expressly contained herein

12 The Vendor hereby authorizes and directs the United Stat
to accomplish payment of the amount specified in paragraph 2 abov
by depositing a check in said amount payable to the Marin Title
Guaranty Company escrow agent for the Vendor 1300 Fourth Street
San Rafael California

Signed and Delivered this Ll dsy of tt if l P 19

WITNESSES VENDORS Johnson Oyster Company

r zf
Witness Vendor

Ch r

f
htnsSiPresident

Witness Vendor

Si ons SecretaryTreasurer

Witness Vendor

Witsres s Vendor

Notice of acceptance of this offer is to be sent to

Mr Charles W Johnson P D Box 68 Inverness Califamis 9423
Name Address City State ZIP

ACCEPTANCE OF OFFER To SELL REAL PROPERTY

The offer of the Vendor contained herein is hereby accepted for and on
behalf of the UNITED STATES OF AMERICA

Date l fb 2 g

Title yrl lr

3r1FCiiG1V

S

r
A pLjJ 1 a



Exhibit A

Thet certain real property situate in the County of Marin State of California
described as follows

PARCEL ONE

B GTNMLIO at a point which bears South 43a 25 25 West 4667148 feet from
the most Ea terly corner of that certain parcel of laud conveyed by James
and Vargaret McClure to RCS Communications Inc by heed dated September
28 1529 and recorded October 15 1927 in Liber 185 of Official Records at
Page 93 Marin County Records and running thence South 60 09 East 9386
feet South 2 09 East 23801 feet North 60 0 West 9386 feet and North
2 09 West 23801 feet to the point of begi ring

PARCEL TWO

A RIGHT OF WAY for roadway purposes over a strip of land 14 feet in vidth
the center line of vrlrlch isdescribed as W lzwz BEIfFG that certain property
in the County of Marin State of CaUfornia more particularly described as
follows BEG110ING at a point an the Northeasterly boundary line of that
certain tract of lend conveyed from Edward R Heins et ux to Larry JenBeu et ux
by Deed dated February 2 1951 distant on said line South u0 09 Emat1925
feet from the most liortherly corner of said tract and running thence Forth 42i
47 Hest 1 feet Borth 21 12 Went 10784 feet North 4 48 West 10570
feet North 25 45 East 16834 feet North 11 06 East 9679 feet North 6
29 Went 22411 feet North 13 57 Hest 1303 feet forth 01 18 nest 9143
feet Borth 22 51 East 34915 feet North 44 19 East 14539 feet North 17
40 Fast13740 feet Borth O4 58 East 22542 feet North 12 20 East 15112
feet North 26 04 East 17397 feet North 11 55 East 28505 feet North 22
56 East 16688 fret North 32 14 East 17058 feet North 53 27 East 1612
feet tlorth 47 12 East 12693 feet north 65 02 East 7643 feet north 115
17 East 7838 feet North 31 38 East 9154 feet Uorth 55 55 East 9986
feet and North 35 11 Fast 177 feet to the InvernessPt Reyes County Poad

10
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Exhibit B

1 Any adverse claim based upon the assertion that some portion of said
land is tide or submerged lands or has been created by artificial
means or has accreted to such portions so created

2 No insurance will be undertaken as to any portion of the herein
described property that lies below the line of ordinary high tide
as it came to rest from natural means

3 Conditions regarding the use of Parcel Two herein as contained in an
Agreement between Edward H Heims et ux and A L Jensen et ux
recorded February 5 1951 in Book 676 of Official Records at page 382

The interest of the Heims now vests in the United States of America
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7 EXHIBIT C

Reserving to Vendor its successors and assigns a terminable right

to use and occupy the above described property as delineated on

Exhibit D attached together with the improvements situated thereon

for a period of 40 years for the purpose of processing and selling

wholesale and retail oysters seafood and complimentary food items

the interpretation of oyster cultivation to the visiting public and

residential purposes reasonably incidental thereto subject to the

following

z

Definitions

The term Director as used herein means the

Director of the National park Services and

includes all his dull authorized delegated

representatives

The term Vendor as used herein means the

Johnson oyster Company a California Corporation

and its successors and assigns

1 The premises reserved by Vendor hereunder shall at all times

be maintained in a safe sanitary and sightly condition open

to reasonable inspection by the Director and meeting all Federal

State and County hearth sanitation and safety standards applicable

to operation of and residence within areas engaged in the processing

and retail sale of oysters

g
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2 Utility services related to the reserved premises including

but not limited to water electricity sanitation and garbage

disposal are the sole responsibility of Vendor Garbage and

debris shall be disposed of byVendor outside the boundary of

the Point Reyes National Seashore Use of the existing trash

and garbage dumps on the reserved premises shall be discontinued

and the dumps shall be restored to a natural condition by Vendor

3 oyster shells may be disposed of within the boundaries of the

Point Reyes National Seashore and may be stockpiled for a reason

able period of time on the premises for use as follows

a Upon approval and under an agreement with the Fish

and Gaspe Department and other State of California

regulatory authorities some shells may be ground

up and deposited uniformily on the water bottom

allotments
t

b Some shells may be used for surfacing road southerly

from Sir Francis Drake Highway to the premises including

the parking area on the reserved premises and the

parking area on the adjacent land under special use

by the Vendor Approval of the Superintendent will

be required prior to deposition of shells anywhere

else within the Seashore for road surfacing purposes

Some shells may be used for seed purpose in oyster

propagation

M
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2 Utility services related to the reserved premises including

but not limited to water electricity sanitation and garbage

disposal are the sole responsibility of Vendor Garbage and

debris shall be disposed of byVendor outside the boundary of

the Point Reyes National Seashore Use of the existing trash

and garbage dumps on the reserved premises shall be discontinued

and the dumps shall be restored to a natural condition by Vendor

3 oyster shells may be disposed of within the boundaries of the

Point Reyes National Seashore and may be stockpiled for a reason

able period of time on the premises for use as follows

a Upon approval and under an agreement with the Fish

and Gaspe Department and other State of California

regulatory authorities some shells may be ground

up and deposited uniformily on the water bottom

allotments
t

b Some shells may be used for surfacing road southerly

from Sir Francis Drake Highway to the premises including

the parking area on the reserved premises and the

parking area on the adjacent land under special use

by the Vendor Approval of the Superintendent will

be required prior to deposition of shells anywhere

else within the Seashore for road surfacing purposes

Some shells may be used for seed purpose in oyster

propagation

M
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d Some shells will be maintained to offer as gifts to

the visiting public

4 Vendor shall not cmin it waste upon the reserved premises and

shall at all times maintain them in a neat and sightly condition

5 A permanent residence shall be maintained upon the reserved

property occupied by a responsible employee of Vendor

b Vendor shall abide by all rules and regulations pertaining

to National park System areas

7 No permanent or temporary structure sign or other improve

meet of any type whatsoever shall be erected by Vendor in or

upon the reserved premises or improvements without the prier

written approval of the Director

S Vendor and its employees shall take all reasonable precautions

to prevent fires in and about the reserved premises and shall

cooperate with the Director in fire extinguishment in the reserved

premises and areas immediately adjacent to the reserved premises

9 During the term of Vendors reservation Vendor shall be

solely responsible for all claims arising fromuse of the reserved

premises by visitiors and shall carry extended coverage liability

insurance protecting against such claims in an amount and of a type

ti agreed by the Director to be sufficient for this purpose

3
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10 During the term of occupancy the Vendor shall carry fare

and extended coverage insurance to the full insurable value of

the improvements The insured under said fire and extended

coverage insurance shall be the Vendor and the united States of

America as their interests may appear In case of loss the

Vendor may replace the improvements with equivalent structures

Should the Vendor elect not to rebuild all insurance proceeds

shall be divided between the United States and the Vendor as

their interests may appear

11 Upon expiration of the reserved term a special use permit

may be issued for the continued occupancy of the property for

the herein described purposes provided however that such

permit will run concurrently with and will te upon the

expiration of State water bottom allotments assigned to the

Vendor Any permit fov use will be issued in

accordance with National Park Service regulations in effect at

the time the reservation expires

12 upon expiration of Vendors reservation or the extended

use period by permit it shall remove all structures and improve

ments pieced upon the premises during the period of its

reservation Any such property not removed from the reserved

premises within 90 days after expiration of Vendors reserva

tiou shall be presumed to have been abandoned and shall be

4
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pres to have been abandoned and shall become the property of

the United States of America but this shall in no way relieve

Vendor of liability for the cost of removal of such property from
the reserved premises

13 Disputes cOncerIng performance under the terms of this

reservation shall be determined by the Secretary of the Interior

or his duly authorized representative in a manner consistent
with due process of law

14 Should Vendor elect todispose of any unused portion of the

remainder of its reserved occupancy the United States of America

shall be a right of first refusal to acquire the same

15 A special use permit will be issued by the Director to

Vendor for public interpretation of oyster cultivation by Vendor
oradjacent premises effective concurrently with Vendorv
reservation

16 Vendor shall keep the reserved premises open to the public

for the innterpretatioz of oyster cultivation and processing

17 Vendor its successors and assigns shall pay the possessory
interest tax during the term of use and occupancy
38

Vendor cannot coaduc4 a restaant operation on the premises
without prior written pproval of the Director

5
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MM S @bos blackwellpublish
ingcom

w 0711612009 0102 AM

Please respond to
MMS@abosblackwellpublishi

n com

Dear Dr Ben Becker

To benbeckerc@npsgov

cc

bow

Subject Article Status Update Corrigendum

Your article Corrigendum is currently at the following stage of production

The issue containing your article is now published online
Stage 4 of 4

As an author you
now have free online access to your article see the important note below
For access click on the link in the My Publications area of Author Services
You will be asked to accept the terms and conditions governing the use of your
article each time you access it online Access to the online PDF is considered
your eOffprint or PDF offprint

To view the status of your article online please visit
httpauthorservices wileycombauthor and log in using your username
email address and password

If you have any queries regarding the publication of your article please
contact the Production Editor using the journal email address For
convenience you may reply to this message

Please note that if you have previously registered in Author Services and
you have also registered in Wiley InterScience your InterScience password now
works in Author Services The Author Services password will not work Your
username is the email you used to register

article in Marine Mammal Science

will receive from Author Services

feature the access policy varies by journal

Wiley Blackwell Author Services
enhancing your publishing experience

This email alert is for your

This is the last email you

most journals offer this

318



Point Reyes National Seashore
1 Bear Valley Road
Point Reyes Station CA 94956

tel 415 464 5247

fax 415 868 1202

ben
http homenpsgovporeparkmgmtpcslchtm

The Pacific Coast Science and Learning Center is one of 21 Research
Learning Centers at National Parks across the country working to increase
the effectiveness and communication of research and science through

Facilitating the use of parks for scientific inquiry
supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships



C1ti MS@bosblackwellpeblish
ingcom

06112009 0102 AM

lease respond to
MMSbosblackwellpublishi

n com

Dear Dr Ben Becker

To benbecker@npsgov

cc

bcc

Subject Article Status Update Corrigendum

Your article Corrigendum is currently at the following stage of production

Stage 3 of 4 Author corrections have now been received by the publisher If
your journal features EarlyView there may be a delay after corrections are
received before your article appears online

To view the status of your article online please visit
httpauthorservices wileycomhauthor and log in using your username
email address and password

For many journals you can opt to receive printed offprints by
registering with the printers website a link is included on the Author
services My Publications page at Stages 2 3 if this service is available for
your journal See httpauthorservices wileycombauthoroffprintasp for
further details

If you have any queries regarding the publication of your article please
contact the Production Editor using the journal email address For
convenience you may reply to this message

Please note that if you have previously registered in Author Services and
you have also registered in Miley InterScience your InterScience password now
works in Author services The Author Services password will not work Your
username is the email you used to register

article in urine Mammal Science
This email alert is for your

You can customize this

service by logging in to Author Services and amending your details in the
registration area

Wiley Blackwell Author Services
enhancing your publishing experience
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4132009

Erratum Statement for mms 234 Becker et al 2009 1 18

In our recent article Modeling the effects of E1 Nino
density dependence and disturbance on harbor seal Phoca

vitulina counts in Drakes Estero California 19972007

Marine Mammal Science 25 118 we have become aware of one

minor enumeration error The error was due to accidentally
classifying two potential seal disturbances as actual
disturbances This error does not affect our statistics
results or conclusions We present an updated Figure 2B
that reflects four disturbances in 1996 rather than six as

reported in the original article The statistical results
are unchanged since 1996 is still the year with the highest
overall disturbance rate This error also requires a
correction in the Results p 8 middle of the second
paragraph lines 67 which should read and two of the

1996 disturbances seven total from the analysis

Ben Becker

David Press

Sarah Allen

Point Reyes National Seashore
Point Reyes Station CA 94956 LISA

benbecker@npsgov
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Page corrections for MMS318

Parnl

Please insert the following as new paragraph after line 45 The existing graph can be
made smaller if this helps to keep it on one page

Additionally on page 15 the California Coastal Commission
reaffirmed with some modifications rather than

imposed a seal protection zone in 2008



Ben BeckerPORENPS To Daryl Boness mmsci@megaiinknet
031242009 0106 PM cc Marine Mammal Science

marinern ammalscience@gmailcom a
bcc

Subject Re Erratum in mms 234 Jan 21709 Becker et alj

Dr Boness

Thanks for the reply in looking through the paper there would only be one place in the text that required
a change in addition to the replacement of Figure 2B

In the RESULTS section middle of the second paragraph now reads

four of the 1996 disturbances nine total

and would be changed to

two of the 1996 disturbances seven total

Thanks for your help with this Please let me know how to proceed with submitting an erratum

Sincerely

Ben Becker

Ben Becker PhD

Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
1 Bear Valley Road
Point Reyes Station CA 94956

tel 41 54645247

fax 4158681202

benbecker@npsgov
httpllhomenpsgovporeparkmgmtpcsichtm

The Pacific Coast Science and Learning Center is one of 21 Research Learning Centers at National Parks
across the country working to increase the effectiveness and communication of research and science
through

Facilitating the use of parks for scientific inquiry
Supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships

Caryl Boness mmsci@mega linknet

Daryl Boness
zmmsci @megalinknet To 48enBeckerca npsgou



4
031512009 0432 AM

Dear Dr Becker

cc Marine Mammal Science

CmarinemamM alsciencemailoam
Subject Re Erratum in mms 234 Jan 2000 Becker et a

Despite the lack of effect on statistical outcome and conclusions because
of the controversy that has surrounded the implications of your paper I
think it is hest to publish an erratum Is there a need for an change in the
bottom of the paper as well or does the change in the figure and its legend
suffice explaining the error

Sincerely

Daryl J Boness
Editor

Marine Manorial science

Original Message
From Ben aecker@npsgov
To Daryl BonessI mmsci@megalinknet
Cc Marine Mammal Science marinemasmzalscience@gmail cam
SarahAllen@npsgov
Sent Monday March 16 2009 525 PM
Subject Erratum in mms 234 Jan 2009 Becker et al

Dear Dr Boness

It has recently come to our attention that we made a minor data error in
our recently published Jan 20019 article in Marine Mammal science Becker
Press and Allen The error does not change any statistics conclusions or
patterns in the paper This error was due to an accidental classification
of two potential seal disturbances in 1996 as actual seal disturbances
Thus the actual number of disturbances in 1996 is four rather than six as
was reported in the paper Attached is a PDF with the original Figure 2B
and statistics as well as the updated figure The statistics are identical

between datasets due to ranks tests and the new figure simply has a
modified yaxis

Please let me know if you feel this merits an erratum statement or any
other action

Thanks

Ben Becker

See attached file App D distplotsnewpdf

Ben Becker PhD
Director and Marine Ecologist
Pacific Coast Science and Learning Center



MMS@bosblackwellpublish To ben becker@npsgov
ingcom cc

04232009 0100 AM
bcc

Please respond to
MMS@bosblackwellpublishi Subject Your article to be published in Marine Mammal Science

n comma

Dear author

we have received your accepted article at the publisher and invite you to
enjoy the many benefits available to you visibility into your articles
status during production publication status alerts free access to your
article once published online see the important note below and free

access for all coauthors and up to 10 colleagues If you register your
article now youll be able to enjoy future benefits too such as knowing the
number of times your article has been viewed online

Your article may be already well along in production when you receive this
message but you can still enjoy all these author benefits

Article title Corrigendum

journal Marine Mammal science

For these and other benefits use this link to register with Wiley Blackwell
Author Services

httpauthorservices wileycombauthoraddart asparticleid 558589 2D415995

If you have already registered with Author Services simply select the URL
above and log in using your email address and password Use the Add

Article feature to add this article to your profile the Unique ID for this
article is 558589 415995

Please note that if you have previously registered in Author Services and
you have also registered in Wiley InterScience your Interscience password now
works in Author Services The Author services password will not work Your
username is the email you used to register

We look forward to your joining our author community at Wiley Blackwell

most journals offer this feature the access policy varies by journal

Best wishes

The WileyBlackwell Author Services Team

318



Daryl Boness
mmsci c megalinknet

4

03182009 04 32 AM

To BenBecker@npsgov

cc Marine Mammal Science

marinemammaisciencetxagmail com
bcc

Subject Re Erratum in mms 234 Jan 2009 Becker et al

History iW This message has been replied to

Dear Dr Becker

Despite the lack of effect on statistical outcome and conclusions because
of the controversy that has surrounded the implications of your paper I
think it is best to publish an erratum Is there a need for an change in the
bottom of the paper as well or does the change in the figure and its legend
suffice explaining the error

Sincerely

Daryl J Boness
Editor

Marine Mammal Science

Original Message
From BenBecker@npsgov
To Daryl Boness mmsci@megalinknet
Cc Marine Mammal Science Emarinemammalscience@gmailcom3
Sarah Allen@npsgovn
Sent Monday March 16 2009 525 PM
Subject Erratum in mms 234 Jan 2009 Becker et al

Dear Dr Boness

it has recently come to our attention that we made a minor data error in
our recently published Jan 2009 article in Marine Mammal Science Becker
Dress and Allen The error does not change any statistics conclusions or
patterns in the paper This error was due to an accidental classification
of two Potential seal disturbances in 1995 as actual seal disturbances

Thus the actual number of disturbances in 1995 is four rather than six as
was reported in the paper Attached is a PDF with the original Figure 2lB
and statistics as well as the updated figure The statistics are identical

between datasets due to ranks tests and the new figure simply has a
modified yaxis

Please let me know if you feel this merits an erratum statement or any
other action

Thanks

Ben Becker

See attached file AppDdistplotsnewpdf

Ben Becker PhD



Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
1 sear Valley Road
Point Reyes Station CA 94956

tel 415 464 5247

fax 415 868 1202

ben
http homenpsgovporeparkmgmtpcsichtm

The Pacific Coast Science and Learning Center is one of 21 Research
Learning Centers at National Parks across the country working to increase
the effectiveness and communication of research and science through

Facilitating the use of parks for scientific inquiry
supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships



Ben To DorBones mmsd@mega1mknat

03110Q0090225PM cu Marine Mammal Science

mannomammaooieno@UgmoUcumSarah
QlerVPORBNP3@NPS

boc

Subject Erratum in mms 234 Jan 2009 Becker et al

Dear Dr Bonens

It has recently come to our attention t we made a minor data error in our recen published Jan 2009
article in Marine Mammal Science Becker Press and Allen The error does not change any statistics
conclusions orpet0emsin the paper This error was due kon accidental classification of two potential
seal disturbances in1080am actual seal dinturbonoos Thus the actual number cf disturbances in

1996 is four rather than six as was reported in the paper Attached is a PDF with the original Figure 2B
and statistics ao well mm the updated figure The statistics are identical between daaseia due ioranks
tests and the new figure simply has a modifiedyaxis

Please let me know i you feel this merits anernaturn statement or any other action

Thanks

Ben Becker

Ben Becker PhD

Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
1 Bear Valley Road
Point Reyes Station CAy4Q58

tel 4154645247

fax 4158681202

benbeckan@npogov

The Pacific Coast Science and Learning Center im oneo21 Research Learning Centers at National Parks
across the country working NinmeamaUheeffechvonoonondoommunicationofesoaruhandmoionoo

Facilitating the use nf parks for scientific inquiry
Supporting science decision making
Communicating relevance and providing access tu research knowledge
Promoting resource stewardship through partnerships



Appendix D A Original plot used in MMS paper with 6 disturbances in 1996 and B corrected
plot with 4 disturbances in 1996 Note that 1996 is still by far the highest point which is why the
statistics have no difference between datasets Nate that the yaxis scale changes between
plots In the first version MM5 paper we accidently counted two potential disturbances as
actual disturbances Oyst is annual lbs oysters harvested x 10 See tent for details
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SarahAllenPOREINPS To Pen BeckerlPOREYNPS NPS
r

11120f2DO9 0946 AM cc

bcc

Subject Re image

Something is there so perhaps Dan can check

Sarah

Sarah G Alien PhO
Senior Science Advisor

Point Reyes National Seashore
Point Reyes Station CA 94956
4154645187



Sarah AllenPQPE INPS To Ben BeckerPOREiNPS ctNPS

11M2009 0914 AM cc

bcc

Subject image

1istory 4P This messa has been replied to

Hi

I down loaded the highest resolution image and recommend that you look at it for any other hag arrays to
add to the image For ewxample where the boat left from looks like some equiippment

You could do next week since we are waiting for Clan to go out I might ask Dan also to look at this array

Thanks

Sarah

Sarah G Allen PhD
Senior Science Advisor

Point Reyes National Seashore
Point Reyes Station GA 94956
4154645187



Ray DeLeon
rdeleon@hjwcoin

11 A 812009 0526 PM

Thanks Ben Sarah

To Ben6ecker7anpsgovBenBecker@npsgav Devin
Kelley kelley@hjwcom

cc SarahAllen@npsgovSarahAflen@npsgov

bcc

Subject RE Orthoimagery corrections

I will post on our FTP site as soon as that is remedied

Ray

Original Message
From BenmailtoBenBeckernpsgov
Sent Wednesday November 18 2009 516 PM
To Devin Kelley
Cc Ray DeLeon Sarah Allen@npsgov
Subject Re Orthoimagery corrections

Thanks Devin and Ray

Were under a bit of a deadline to process the info so the sooner the
better It would be best for us to grab from your FTP site since it seems
as though ours is not very reliable

Thanks

Ben

Ben Becker PhD
Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
1 Bear Valley Road
Paint Reyes Station CA 94956

tel 415464 5247

fax 415 858 1202

benbecker@npsgov
http home npsgovporeparkmgrrtpcslchtm

The Pacific Coast Science and Learning Center is one of 21 Research
Learning Centers at National Parks across the country working to increase
the effectiveness and communication of research and science through

Facilitating the use of parks for scientific inquiry



Supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships

Devin Kelley
kelley@hjwcom

111182009 0443 benBecker@npsgov
PM benbecker@npsgov

Ray DeLeon rdeleon@hjwcom

Orthoimagery corrections

Ben

To

cc

Subject

Thank you for bringing the orthophoto shifting to our attention We will

likely be able to make the necessary corrections for submission via ftp on
Thursday Ray DeLeon ccd will be in touch shortly with an update

Best regards
Devin

Devin Kelley
Project Director Certified Photogrammetrist ASPRS
HJW GeoSpatial Inc
Office 5108342005 ext 124
Ex 6

wwwhjwcom
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sarah allen To Berg Becker Ex 6
Ex 6 berrobecker@npsgov
111132009 4125 PM cc

bcc

Subject Fwd Drake Esteros Fall 2009 Flight

Forwarded message
From Ray DeLeon rdeleon@hjwcom
Date Fri Nov 13 2009 at 1056 AM
Subject RE Drake Esteros Fall 2009 Flight
To sarah allen Ex 6

Sarah

We were able to fly this site digitally this round Because we used a

digital camera the photo footprint is not 91lx9 but is rectangular
I am shooting you a small image for your review to make sure that we
have captured what you are looking for and possible more

Digital shots will result in better color radiometry and will also
dive you a digital file for reproduction as needed

Once I get the Ox I will make the geo rectified ortho Thanks

Ray

Original Message
From sarah allen mailtoEx6
Sent Monday November 09 2009 1053 AM
To Ray DeLeon
Subject Re Drake Esteros Fall 2009 Flight

thanks

Sarah

On Mon Nov 9 2009 at 1021 AM Ray DeLeon rdeleon@hjwcom wrote
Thanks I will get you a revised quote with crthorecified price youre your

review today
S

Ray

Original Message
S From sarah allen mailtoEx6

Sent Monday November 09 2009 1020 AM
To Ray DeLeon

Subject Re Drake Esteros Fall 2009 Flight

I will hold off on faxcing in case my request changes the quote amount

Sarah

S

On Mon Nov 9 2009 at 10 10 AM Ray DeLeon ardeleon@hjwcom wrote



Hi Sarah

We can reserve those dates and times for this aerial shat provided there
is good weather If not we can push to the later low tides dates you
suggested
77

If you can fax or scan this back to tree I will get that scheduled Thanks

Ray
7

37

Original Message
From Sarah alien Ex 6

7 Sent Friday November 0 2009 201 PM
To Ray DeLeon

3 Subject Re Drake Esteros Fall 2009 Flight

The day would be preferably on Nov 12 at 3 PM or Nov 13 at 3304PM

The next low tide cycle is Nov 30 or Dec 1 at 23033 0PM
77

7 Thanks

Sarah

77

On Fri Nov 6 2009 at 137 PM Ray DeLeon erdeleon@hjwcom wrote
Hi Sarah

3

3

7 7

I hear its time to fly again What date were you thinking for this
flight

I assume it is low tide once again
a

book forward to it I can send you a quote once I hear back from you
Thanks

377

3

37

Ray

S

7

Fes

OW36gvIPg



Ben BeckeriPORENPS To SarahAllenPRENPS7aNPS

11132009 1240 PM cc

bcc

Subject Image

Sarah

please remember to send the new flyover image

Im going through the seal ms again and based on Garys comments Im cutting out a lot which is good

thanks

Ben

Ben Becker PhD
Director and Marine Ecologist
Pacific Coast Science and Leaming Center
Point Reyes National Seashore
1 Bear Valley Road
Point Reyes Station CA 94956

tel 4154645247

fax 4158681202

benbecker@npsgov
httpfhomenpsgovporeiparkmgmtpcstchtm

The Pacific Coast Science and Learning Center is one of 21 Research Learning Centers at National Parks
across the country working to increase the effectiveness and communication of research and science
through

Facilitating the use of parks for scientific inquiry
Supporting scienceinformed decision making
Communicating relevance and providing access to research knowledge
Promotingi resource stewardship through partnerships



Sarah AllenPOREINPS To Ben BeckerPORENPS@NPS

08172009 0247 P cc Ex 6 Don

NeubacherP07RENPS cz NPS
bcc

Subject Re Drakes Estero aerial photoslli

Aerial surveys of 50O ft is best if low tide to avoid disturbing seals resting onshore most are middle to
mouth and lower if high tide We should check with rangers on flight height in wilderness

Sarah

sarahallen@npsgov

Ben Becker

Bert Becker To Ex 6
08172009 1053 PDT cc Sarah AllenPORENPS@NPS Don NeubacherPORENPS@NPS

Subject Re Drakes Estero aerial photos

Hi Ex 6

Sounds good we can pay a 3rd party as well

Yes orthorectifying would be a good idea We have not done it on the images I sent you

SARAH what would be flight restrictions for an eelgrass imaging flyover of Drakes Estero in late August
How high do they need to fly Any areastimes to avoid

Thanks

Ben

Ben Becker PhD

Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
1 Sear Valley Road
Point Reyes Station CA 94956

tel 41 54645247

fax 4158681202

benbecker@npsgov



httphomenpsgovporeparkmgmtpcsichtm

The Pacific Coast Science and Learning Center is one of 21 Research Learning Centers at National Parks
across the country working to increase the effectiveness and communication of research and science
through

Facilitating the use of parks for scientific inquiry
Supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships

Ex 6

Ex 6

Ex6

14 081142009 0253 PM

Ben

To BenBecker@npsgov

cc sarahallen@npsgov

Subject Re Drakes Estero aerial photos

Thats great Im working out the details on this
end and will get back to you with an estimate of
the cast but it sounds like it should be under

500 including orthorectification and most
likely payable directly to the company I
understand it is worthwhile to have them

orthorectify the image because it will have a
high level of accuracy and once that is done we
can rectify the other photos based on this one
Unless youve already gone through that process

As for the height the plane will fly this will
depend on the resolution we specify I need to
review the photos you scanned they are on my
home computer to determine the scale those are
at The methods Ive reviewed for seagrass aerial
photo analysis recommend a scale of 110000 for
general presence absence and a finer scale to
monitor annual changes I beieve the lens on the
camera can also affect the height they fly at

Can you tell me what the restrictions are for the
seals so I can pxovide this information to the
flight company when getting the quote

Ill try to get in touch with Tom Moore and Ryan
Watanabe to see if I can track down any other
photos on their end I think it will be useful
for me to take a look at the archives because the

photos you provided are from different seasons
and for some years the month is not indicated so
it will help if I can track that down



Ill let you know once I hear back from Jackie if
we will indeed be able to tag our photos onto the
BML Reserve flight

Best
Ex 6

At 129 PM 0700 81409 Ben wrote
Hi Ex6
3

We can absolutely help with the costs to take a Drakes Estero Image Let

me know how much and how youd like to receive payment or who we should
pay How high does the plane fly We need to make sure there are no

issues with seal disturbance during the flight

I dont know about QFGs images or plans I imagine Tom Moore or Ryan
Watanabe would know But I havent heard about any images being taken
recently

Regarding the images the park has that I sent you I spent a few days in
the park archives looking though all of our aerial photos in our database
and through the actual images We sent you everything that had a
reasonably good image So you are welcome to come over to the Archives I
could go with you but Im pretty sure I have found everything available

There could be other sources out there besides what we have in the park
archives Ill ask our archivist

Thanks

Ben

Ben Becker PhD

Director and Marine Ecologist
Pacific Coast Science and Learning Center

Point Reyes National Seashore
1 Bear Valley Road
Point Reyes Station CA 94956

tel 415 464 5247

fax 415 860 1202

ben
http home npsgovpore parkmgmtpcsichtm

The Pacific Coast Science and Learning Center is one of 21 Research
Learning Centers at National Parks across the country working to increase

the effectiveness and communication of research and science through

Facilitating the use of parks for scientific inquiry
Supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships



To nbsp nbsp Ben
cc nbsp nbsp slwilliams@ucdavisedu

bcc nbsp nbsp
Subject nbsp nbsp Drakes Estero aerial photos

Ex 6

08142009

3

1219 PM MST

font size 1 font



7

Hi Ben
3

Im finally starting to work on the analysis for the eelgrass distribution
in the Drakes Estero photos that Sarah sent us on DVD To do this analysis
requires using a current aerial photo and ground truthing it around the
time of the photo The BM1 Reserve takes aerial photos of its land
annually and this years flight is fast approaching August 26th I spoke
to Jackie Sones the Reserve Research Coordinator about the potential of
adding a photograph of Drakes Estero to the trip and its feasible but we
have no money for it Is this something ERNS might be able to support I
havent looked into the cost yet but imagine it should be minimal because
its likely to be only a few photos and its such a small area

Alternatively do you know if CDFG continues to take aerial photos of
Drakes Estero and what their schedule is There would be no need to take

advantage of this survey if CDFG continues to take photos Do you know if
CDdG has photos in addition to what you guys have

Finally do you know if the PRNS collection of aerial photos contains more
than those Sarah sent us The years I have photos from are1943 1952
1963 1968 1969 1984 1991 2005 If so it would be useful it I could

come by to check them out I am trying to select photos from the same
season to reduce seasonal variability and although some photos may be of
poorer quality there may be small areas within the overall photo that
could be of use to me

Also it would be nice to meet you in person

Thanks
Ex 6



cc Susan Williams slwilliams@ucdavisedu

Ex 6
Ecology Graduate Group UC Davis

Bvdega Marine Laboratory
PO Box 247

Bodega Bay CA 94923 0247
office Ex 6
httpwwwbnlucdavisedufacresearchEX6

Ex 6

Ecology Graduate Group UC Davis
Bodega Marine Laboratory
PO Box 247

Bodega Bav CA 94923 0247
office Ex 6
httpwwwbmlucdavisedufacresearchEX6



Don NeubacherPORENPS

1113012009 0441 PM

To Cassidy Teufel cteufel@coastalcagv

cc

bcc

Subject Photo date and site visit date

Aerial photo was taken on 1112019 at 300 prn by HJW Geospatiai Site visit on 11129109

Don

Don Neubacher

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

4154645101 office
4156638132 flax

The National Park Service cares for special places saved by the American people so that all may
experience our heritage

Cassidy Teufel cteufel ct coastalcagov

Cassidy Teufel
cteufel@coastaicagov

4 11130120090134PM

To 0onNeubacher@npsgov

cc

Subject RE new maps at three scales

Hi Don
Around 3pm is fine Im back from lunch so feel free to call when you
have a chance I gave Alison an update on the situation and can pass
along her thoughts as well
Cassidy

Original Message
From Don Neubacher @npsgov maiitoDon Neubacher@npsgov
Sent Monday November 30 2009 122 PM
To Cassidy Teufel
Subject RE new maps at three scales

Cassidy can we talk about 300 pm LF has confirmed 800 bags in harbor
seal protection area yesterday

Den

Don Neubacher

Superintendent
Point Reyes National Seashore



Point Reyes Station CA 94956

415 464 5101 office
415 6638132 fax

The National Park Service cares for special places saved by the American
people so that all may experience cur heritage

To

Subject

Cassidy Teufel

cteufel@coastal

cagov

11302009 1222

PM

Don Neubacher@npsgov

RE new maps at three scales

Thanks heres a map of the DFG lease areas M438 01 and M 438 02
This clearly shows that the Laos are not only within the seal protection
area they are also outside of both aquaculture lease areas

Original Message
From DonNeubacher@npsgov mailtoDon Neubacher@npsgov
Sent Monday November 30 2009 1119 AM
To Cassidy Teufel
Subject new maps at three scales

Please do not forward LE report coming

Don



Don Neubacher

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

415 464 5101 office

415 663 8132 fax

The National Park Service cares for special places saved by the American
people so that all may experience our heritage

Forwarded by Don Neubacher PORE NPS on 11302009 1119 AM

Ben

To

cc

Becker PORL NPS

11232009 1147 Sarah Allen PORE NPS @NPS

h15I

Don Neubacher PORE NPS @NPS

Sub

new maps at three scales

See attached file oysteractivityseal november 2009closeup2pdfSee
attached file oysteractivitysealnovember2009mappdf See attached
file oysteractivitysealnovember2009overviewpdf

Ben Becker PhD

Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
1 Bear Valley Road
Point Reyes Station CA 94956

tel 415 464 5247

fax 415 868 1202

benbecker@npsgov
http homenpsgovporeparkmgmt pcslchtm
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The Pacific Coast Science and Learning Center is one of 21 Research
Learning Centers at National Parks across the country working to
increase

the effectiveness and communication of research and science through

Facilitating the use of parks for scientific inquiry
Supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships
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Ben BeckerPRENPS To Ex 6

OBI172009 1053 AM cc Sarah AllenPORENPS@NPS Don
NeubacherPORENPS@NPS

bcc

Subject Re Drakes Estero aerial photosm

HiEx 6

Sounds good we can pay a 3rd party as well

Yes orthorectifying would be a good idea We have not done it on the images i sent you

SARAH what would be flight restrictions for an eelgrass imaging flyover of Drakes Estero in late August
How high do they nerd to fly Any areastimes to avoid

Thanks

Ben

Ben Becker PhD
Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
1 Bear Va I ley Road
Point Reyes Station CA 94956

tel 4154645247

fax 4158681202

benbecker@npsgov
http homenpsgovporeparkmg mVpcsic htm

The Pacific Coast Science and Learning Center is one of 21 Research Learning Centers at National Parks
across the country working to increase the effectiveness and communication of research and science
through

Facilitating the use of parks for scientific inquiry
Supporting scienceinformed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships

Ex 6

Ex 6

Ex 6

Iw
08142009 0253 Plvi

To BenBecker@npsgov

cc sarahallen@nps gov

Subject Re Drakes Estero aerial photos



riA

Ben

Thats great Im working out the details on this
end and will get back to you with an estimate of
the cost but it sounds like it should be under

Soo including orthorectification and most
likely payable directly to the company I
understand it is worthwhile to have them

orthorectify the image because it will have a
high level of accuracy and once that is done we
can rectify the other photos based on this one
Unless youve already gone through that process

As for the height the plane will fly this will
depend on the resolution we specify I need to
review the photos you scanned they are on my
home computer to determine the scale those are
at The methods Ive reviewed for seagrass aerial
photo analysis recommend a scale of 110000 for
general presenceabsence and a finer scale to
monitor annual changes I believe the lens on the
camera can also affect the height they fly at

Can you tell me what the restrictions are for the
seals so I can provide this information to the
flight company when gettirig the quote

Ill try to get in touch with Tom Moore and Ryan
Watanabe to see if I can track down any other
photos on their end r think it will be useful
for me to take a look at the archives because the

photos you provided are from different seasons
and for some years the month is not indicated so
it will help if I can track that down

Ill let you know once I hear back from Jackie if
we will indeed be able to tag our photos onto the
BML Reserve flight

Best
Ex 6

At 129 PM 0700 81409 BerBecker@npsgov wrote
qi Ex 6
7

We can absolutely help with the costs to take a Drakes Estero Image Let

me know how much and how youd like to receive payment or who we should
pay How high does the plane fly we need to make sure there are no

Tissues with seal disturbance during the flight

1 dont know about DFGs images or plans I imagine Tom Moore or Ryan
Watanabe would know But I havent heard about any images being taken
recently
7

Regarding the images the park has that I sent you I spent a few days in
the park archives looking though all of our aerial photos in our database



and through the actual images we sent you everything that had a
reasonably good image So you are welcome to come over to the Archives I
could go with you but Im pretty sure I have found everything available

There could be other sources out there besides what we have in the park
archives Ill ask our archivist

Thanks

Ben

Ben Becker PhD

Director and Marine ecologist
Pacific Coast Science and Learning Center

Point Reyes National Seashore
1 Bear valley Road
Point Reyes Station CA 94956

tel 415454 5247

fax 415 868 1202

benbecker@npsgov
http homenpsgovporeparkmgmtpcslchtm

3

The Pacific Coast Science and Learning Center is one of 21 Research
Learning Centers at National Parks across the country working to increase

the effectiveness and communication of research and science through

Facilitating the use of parks for scientific inquiry
Supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships

7

To nbsp nbsp Ben Becker4npsgov
ccnbsp nbep slwilliamn@davisedu

bccnbsp nbsp
Subjectnbspnbsp Drakes Estero aerial photos

Ex 6

08142009 1219 PM MST
Mont size 1tfont
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7

7

Hi Ben

Im finally starting to work on the analysis for the eelgrass distribution
in the Drakes Estero photos that Sarah sent us on DVD To do this analysis
requires using a current aerial photo and ground truthing it around the
time of the photo The BML Reserve takes aerial photos of its land
annually and this years flight is fast approaching August 26th I spoke
to Jackie Sones the Reserve Research Coordinator about the potential of
madding a photograph of Drakes Estero to the trip and its feasible but we
have no money for it Is this something PRNS might be able to support I
havent looked into the cost yet but imagine it should be minimal because
its likely to be only a few photos and its such a small area

Alternatively do you know if CDFG continues to take aerial photos of
Drakes Estero and what their schedule is There would be no need to take

advantage of this survey if CDFG continues to take photos Do you know if
CDFG has photos in addition to what you guys have

Finally do you know if the PRNS collection of aerial photos contains more
than those Sarah sent us The years I have photos from are1943 1952
x1963 1968 1969 1984 1991 2006 If so it would be useful it I could

come by to check them out I am trying tc select photos from the same
season to reduce seasonal variability and although some photos may be of
poorer quality there may be small areas within the overall photo that
could be of use to me

Also it would be nice to meet you in person

Thanks
Ex 6
a

cc Susan Williams slwilliamsgucdavisedu
7

Ex 6

Ecology Graduate Group LTC Davis
Bodega Marine Laboratory

PO Box 247

Bodega Bay CA 94923 0247
office Ex 6
httpw

Ex 6

Ecology Graduate Group UC Davis
Bodega Marine Laboratory
PO Box 247

Bodega Bay CA 94923 0247
office Ex 6

httpwwwbmlucdavieedufacremearchjEx6



Devin Kelley
kelley hjwcom

111191200943213PM

Ben Sarah

To BenBecker@npsgovBenBecker@npsgv

cc Ray DeLeon ardeleon@hjwcom SarahAllen@npsgov
SarahAllen@npsgcv

bcc

Subject RE Orthoimagery corrections

Ive placed the corrected imagery on our FTP site ftphjwcom in the 1109101
directory The data is provided in three resolutions 15cm 30cm and 60cm in
both GeoTIFTFW and JPG JGW format Please note that all data is in UTM 10
meters

Thank you for your patience as we made the correction
you have any questions

Best regards
Devin

Devin Kelley

Project Director Certified Photogrammetrist ASPRS

HJW GeoSpatial Inc

Office 5108342001 ext 124

Ex 6

wwwhjwcom

original Message
From BenBecker@npsgov mailtoBen Becker@npsgov
Sent Wednesday November 18 2009 510 PM
To Devin Kelley
Cc Ray DeLeon SarahAllengnpsgov
Subject Re Orthoimagery corrections

Thanks Devin and Ray

Please get in touch if

Were under a bit of a deadline to process the info so the sooner the
better It would be best for us to grab from your FTP site since it seems
as though ours is not very reliable

Thanks

Ben

Ben Becker PhD

Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
1 Bear Valley Road
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Ex 6

by I

RE Drake Esteros Completed
Ray DeLeon rdeteon0hjwrcoma Thu Mar 26 2008 at 114 PATE
To Sarah allen Ex 6

Hi Sarah

That has been flown and I will have the folks here produce the scan and send to your office

Our Rest and thanks for think of us again for this flight

Ray

From sarah allen Cmailto Ex 6
Seat Wednesday March i i zuus 1zzti lean
To Ray DeLeon
Subject Re drake Esteros Quote

I will fax this today or tomorrow

Sarah

Can Wed Mar 11 20439 at 1120 AM Ray DeLeon rdeleon @hwcom wrote

Hi Sarah

I received your phone message thank you We can certainly fly low tide sometime during the March 1719
days youve requested Attached please find the quote for services When you have a moment can you fax
your signed copy to us here at the number below

Shanks for thinking of us we look forward to working with you on this and many other projects

httpsllmailgoogle coffVmaiVryui2ikal22e2f2baviewptqhjwsearch queryms 9282010



Gmail RE Drake Esteros Completed

Best regards

Pay

Error Filename not specified

Ray DeLeon Senior Project Manager

2001 Broadway Third Floor Oakland CA 94612

Phone 5108342001 ext 148 Fax 5108342101

Page 2 of 2

No virus found in this incoming message
Checked by AVG wwwavqcom
Version80237 1 Virus Database 2701191993 Release Date 0311109082800

https912812010



Umall Drake Esteros Quote rage a of 1

llz4A a I Ex

Drake EsQ

Ray DeLeon rdeleon@hiwcorn Wed Mar 11 2009 at 1120 AM
TO Ex 6

Hi Sarah

i received your phone message thank you We can certainly fly low tide sometime during the March 1719
days youve requested Attached please find the quote for services When you have a moment can you fax
your signed copy to us here at the number below

Thanks for thinking of us we look forward to working with you on this and many other projects

Rest regards

Ray

HJWge 3spatial
fACMC AERfAt SURVEYS

Ray DeLeon 4 Senior Project Manager

2001 Broadway Third Floor Oakland CA 94612

Phone 510 8342001 ext 148 Fax 5108342101

2 attachments

HJ geospafial imaget101Ip9
rncirrc AtlP L suRsrrs 130K

do drake Esteros quote 030309pdf29K

https llmailgooglecomlmailltai2ika l22e2f2baviewptqhjwsearchqueryms 9282010



iuinail Brake bsteros Quote for tow title flight rage i or 1

Ex

by XNIC

Drake Esteros uote for low tide fi ght
Ray DeL rdeieon @hlwcoma Tue Mar 3 2009 at 411 PM
To Ex 6

Hi Sarah

We can honor the same quote price as last year Please see attached If this is k for you please fax that
back to me at the number below

Thanks I look forward to working with you on this and other projects

Best Regards

Ray

0 HjWgevspatial
IA c r r J c A r rs r ii SFd C vs

Ray DeLeon Senior iProject Manager

2001 Broadway Third Floor a Oakland CA 94612

Phone 5108342001 ext 148 Fax 5108342101

2 attachments

0HjWpospatial tngew Jpg
pica rc Rey sisUSiEs 130K

s dralke Esteros quote 1030309pdf
29K

httpslmailgoogleconVmaillui2ika122e2f2baviewptqhjwsearclhqueryms 912812010



HJWgeospatial
KJw Geospatial Inc
2001 Broadway 3 Floor
OaWand CA 94632
Tel 5108342001
Fax 5108342101

Quote No RD030309 Date 030309 Expiration Date 90 Days

Contact Sarah Alien

Agency 1 Firm Point Reyes National Seashore
Address 1 Bear Valley Road

Point Reyes Station CA 94956

Tel Ex 6 Fax

PROJECT NAME Drake Esteros Low Tide Quote

Description
i Color Pinpoint Aerial photography taken at low tide NAD 27 at112000

38 3 18697N 122 56 21865W

Deliverables
Y One DVD with 2000 dpi and 6001 dpi scans of Ply Paint Reyes Seashore

Total cast1200

This proposal to perform the described services becomes a contract subject to the attached terms and conditions
when signed by HJW and client

Agreed

HJ4W GeoSpatiai Inc

By
Ray DeLeon

030309

Date

QUOTATION

Agreed

Point Reyes National Seashore

By
Sarah Allen

Date



TERMS AND CONDITIONS

a Independent Contractor 1i shall Operate as an independent contractor and not as an employee agent joint
venturer or partner of Client Nothing in this Agreement shall be interpreted or construed to the contrary HJW shall retain
the right to perform services for others during the term of this Agreement

b payment of Invoices Client shall pay HJWs invoices within 30 days of their receipt and acceptance by Client invoices
will be deemed to have been accepted by Client upon receipt unless Client advises HJW within 10 days of any objection to
the invoice In no event shall Client use this objection to delay payment of any undisputed portions of the invoice Client
and HJW agree to endeavor to resolve any disputes over payment in a timely manner HJW reserves the right to cease
worts or to refuse to provide Client with any work product until such disputes are resolved HJW shall assess and Client shall
pay a service charge of 15 per month on invoice balances over 30 days past due

c Cooperation Client and HJW agree to cooperate with each other in every way in order to complete the terms of this
Agreement Upon request Client shall execute and deliver or cause to be executed and delivered such documents or
instruments which are necessary to perform the terms of this Agreement

d Rights in Data Notes letters software photographs and other work materials developed or acquired in the process of
producing the products named in the scope of services section of this Agreement shall remain the property of HJW HJW
agrees to maintain work materials in an ordered and accessible manner and take reasonable action to safeguard work
materials for future use Client acknowledges that its right to utilize the services and work products provided pursuant to this
Agreement will continue only so long as client is not in default pursuant to the terms and conditions of this Agreement and
Client has performed all obligations under this Agreement

e Assignment Neither party to this Agreement will assign or otherwise transfer its rights or obligations hereunder without
the prior written consent of the other party

f Indemnity HJW shall indemnify Client its officers directors employees and agents from any claims suits loss
damage expense and liability resulting from HJWsnegligent performance or willful misconduct related to the performance
of this Agreement Client shall indemnify HJW its officers directors employees and agents from any claims suits loss
damage expense and liability resulting from Clientsnegligence or willful misconduct related to the performance of this
Agreement Neither party shall be responsible or held liable to the other party for any indirect or consequential damages
arising out of services performed under this Agreement HJWs liability under this Agreement shall be limited to the amount
of the fees paid by the client to HJW for services performed under this Agreement or to1500000whichever is greater

g insurance HJW shall maintain general liability automobile liability aircraft Viability professional liability and workers
compensation insurance coverages Certificates of insurance will be sent to Client if requested

h Termination of Agreement Client may terminate this Agreement in the event HJW is urnabte to satisfactorily perform
its work however HJW shall be entitled to compensation for all work satisfactorily performed up to the point that the
Agreement is terminated HJW shalli be entitled to immediately and without notice suspend its performance of any and all
of its obligations pursuant to this Agreement if Client files a voluntary petition seeking relief under the United States
Bankruptcy Code or if there is an involuntary bankruptcy petition filed against Client in the United States Bankruptcy Court

i Disputes and Applicable Law Any controversy claim or dispute shall be construed and enforced in accordance with
the laws of the State of California Should any legal or arbitration proceedings be brought by either party to enforce or
interpret any of the terms or conditions of this agreement the prevailing party shall be entitled to recover all reasonable
attomeys fees and costs incurred in defense of the claim from the other party The venue for any such action shall be in the
County of Alameda California

j Force Majeure Neither party to this Agreement will be liable to the other party for delays in performing the services or
delivery of the products nor for the direct or indirect cost resulting from such delays that may result from labor strikes riots
war acts of governmental authorities inclement weather conditions natural catastrophes or any other cause beyond the
reasonable control or contemplation of either party

k Severability and Waiver of Breach If any provision hereof or any remedy herein provided for be invalid under any
applicable law such provision shall be inapplicable and deemed omitted but the remaining provisions hereof shall be in
effect in accordance with the intent hereof HJWs waiver of any other term or condition or breach of any term or condition
shall not constitute the waiver of any other term or condition or the breach of any other term or condition

t Sales and Use Tax In the event any taxing authority determines that sales or use tax should have been charged on
invoices for services or products sold to Client then Client agrees that it will either pay such sales or use tax along with any
interest or penalties assessed directly to the taxing authority or will promptly reimburse HJW for any sales or use tax
interest and penalties against HJW by any taxing authority that results from this Agreement

m Entire Agreement This Agreement constitutes the basis for Agreement between HJW and Client as regards to the
work specified in the scope of services section of this Agreement and supersedes all prior agreements whether written or
oral In the event of conflict between the contents of this Agreement any purchase order or other form of written
authorization subsequently issued for HJWs services or products the provisions of this Agreement shall govern unless
rescinded in writng

Copyright C 2067 HJW GeoSpariat Inc



Dave PressGCGAINPS To Thompson Professor Paul M fighthousea@abdrracuk
10232008 0415 PM cc C Peterson acpeters@ernailuncedu

DavidGraber@npsgovaavidGrabera@npsgov
Thompson Professor Paul M lighthouse@abdnacuk

bcc

Subject project mapD

Paul

Attached is a new map that synthesizes many of the maps already provided to the panel A few notes
about the data layers

The data layers representing 2007 aqualculture material eelgrass coverage and eelgrass propeller
damage were collected in the field by NPS staff in March 2007 1 have attached a report describing their
methods The oyster racks were also mapped in March 2007 and are applicable to all years

The 2005 and 2008 aqualculture data layers were digitized by a NPS GIS technician using high resolution
aerial imagery from that year Imagery from 1994 2001 and 2004 revealed no additional mariculture
maternal besides the actual oyster racks

The harbor seal subsite labels OB UEN LIEF etc are placed directly over the where the majority of the
seals haulout in those respective areas

Please let me know if I can answer any questions about the map or if there are additional data layers you
had expected to see

Best Dave

A Mill
AW

NRCAquacultureEelgrassSealpdf DrakesEsteroTrip

David Press

Ecologist I Data Manager
San Francisco Area Network

Inventory and Monitoring Program
415331 0168

415331 5530 FAX
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Drakes Estero eelgrass oyster lag and oyster rack assessment
Trip Report 3202007

Crew Lyon Brawn GIS Specialist Point Reyes National Seashore
Ben Becker Marine Ecologist Point Reyes National Seashore

Equipment 13 ft Alurnicraft skiff with 15 hp 4stroke outboard motor
Trimble GeoExplorer3 GPS with real time differential correction

031312007

Oyster rack bag line and eelgrass assessment

Objectives
1 Map all oyster racks in the estero and categorize as active inactive or dilapidated

Dilapidated racks were defined as those considered too deteriorated for use
2 Document any apparently recent repair work done to racks
3 Map all oyster bags and line systems
4 Report eelgrass occurrence densepatchyabsent both adjacent and beneath all

racks bags and lines

Field Methods We launched from Drakes Bay Oyster Company DBO at 11 AM and
a 3 ft tide and traveled from North to South visiting all racks in the Estero At each
rack we recorded whether the rack was surrounded by dense or patchy eelgrass if
eelgrass was present beneath the rack the percentage of the rack currently occupied with
oysters percent active and the percent of the racks dilapidated We mapped all visible
bag systems along the intertidal and investigated all marker poles that are often used to
mark where bags are kept Survey was completed at245 PM and tide appeared to be
about ft

Summary Results Where are a total of 93 oyster racks in varying states of integrity in
Drakes Estero On 0311312007 63 racks were usable and had some mariculture activity 2
ofwhich were recently repaired 3 appeared usable but had no mariculture activity on
that day and 27 racks were so dilapidated that they are unlikely to be usable without
repair The unusable racks ranged from frames with no cross members for hanging
oysters to merely a set of old posts

A total of 89 of the 93 racks were in eelgrass beds but no usable racks and very few
dilapidated racks had eelgrass growth underneath Seven of 27 dilapidated racks had
some eelgrass regrowth likely due to lack of mariculture on the racks The area of racks
within eelgrass beds but no eelgrass growth underneath oyster racks was 8 acres

There were 12 areas where oyster bags are scattered in intertidal areas covering a total of
approximately 10 acres some site areas estimated from a distance Since eelgrass does
not grow in intertidal areas these bag sites come up to the edge but are not within
eelgrass areas There were also many anchored and floating oyster bag limes which were
mapped Two oyster bag arrays approximately 5 acres were within a regular harbor



seal haul out site and one other oyster bag site was within 50 meters of a regular harbor
seal haul out site however no hauled out seals were sighted on this survey

In total all oyster growing activity covers 18 acres in the estero

Most of the apparently older and larger oysters growing on racks had extensive non
native highly invasive tunicates Didemnum Species A growing on them See images
This species is an aggressive invader that has had substantial ecosystem and financial
impacts in New Zealand several west coast estuaries and the Grand Banks off
Newfoundland Other fouling organisms native and non native sponges tunicates
bryozoans and mussels were observers on both oysters and racks throughout the estuary

032012007

Eelgrass satellite imagery ground truthing

Objectives
1 Ground truth satellite imagery classification of eelgrass beds

Imagery used for classification was onemeter color digital orthophoto
taken August 2005 at low tide classified using Brdas Imagine software

2 Document any additional racks bag or line systems not seen on day 1

Meld Methods Beginning at 1030AM on03202007 at about a 0 ft tide we surveyed
the estero to ground truth a draft eelgrass bed snap derived from satellite imagery We
traveled the perimeter of the eelgrass beds to verify changes from eelgrass to bare
substrate as well as to verify that eelgrass was dense or patchy within beds We defined
dense as close to 100 cover patchy was considered down to 40 cover We also
verified that vegetation classified as eelgrass was not Sargassum muticum as happened
near the mouth of the estero or enteromorphic algae as occurred near some of the seal
haul out sand flats in the middle of the estero We took a total of 243 points throughout
the estero noting eelgrass presenceabsence densepatchy to reclassify the satellite
derived map to reflect actual field conditions The survey was completed at130 FM
and tide appeared to be about 3 ft

Summary Results In the held the vast majority of satellite derived eelgrass
classification appeared correct Two shortcomings were that 1 channels are too deep to
see eelgrass even at low tide and 2 that during high tide in waters 4 ft deep with
windy conditions choppy waters and low sunlight it was often difficult to see past 3 ft
from the surface In these instances we traveled very slowly until we came to an area
shallow or calm enough to see bare bottom or eelgrass

After analyzing ground truth data 95 of ground observations appeared to match to
satellite image classification Discrepancies mostly occurred in the southern part of the
bay because of misclassification of Sargassum mutieum and enteromorphic algae as
mentioned previously



We calculated that 740 acres of the estero are covered by eelgrass 355 acres dense and
385 acres patchy Oyster operations in eelgrass represent 85 acres We calculate that 8

acres some dilapidated racks have patchy regrowth of eelgrass beds are lost in Drakes
Estero due to mariculture Another factor affecting eelgrass beds which was noticed was
boat propellers It can be seen from aerial and satellite photos where regular boat paths
have cut paths through eelgrass these calculations do not reflect this factor which will
necessitate further study

We also documented three additional intertidal oyster bag systems not identified during
the first survey

Summary Statistics

Total Oyster Racks
Usable Oyster Racks
Dilapidated racks
Percentage of racks in eelgrass beds
Percentage of usable racks with eelgrass underneath
Percentage of dilapidated racks with eelgrass regrowth
Acres of eelgrass lost to racks
Number of intertidal oyster bag areas
Acreage of intertidal oyster bag sites
Total eelgrass acreage in the Estero

Ima2es

93

66

27

96 89 of 93
41

26 7 of 27
8 acres

12

10 acres

740 acres

Active oyster racks in Drakes Estero



Nonnative tunicates Didemnum spp A growing on oysters

Floating hag system tethered by ropes



nangxng bag array

Tethered oyster bags on intertidal sandlmudflats



Robert Campbell To SarahAllen@npsgov
gbaerial@sbcglobaInet

cc

05111912007 4938 AM
bcc

Subject Oyster bags

What a mess I chose not to outline the cages The files are full

size so you can crop and enhance as you wish

Bob

nE gym

Point Reyes 167jpg Point Reyes 170pg

Robert Campbell Photography Chamois Moon

747 996 8338 main

707 935 1564 fax
Ex 6

http wwwchamoismooncom
gbaerial@sbcglobal net

On May 9 2407 at 826 AM Sarah wrote

terrific

Sarah G Allen PhD
Senior Science Advisor

National Park Service

Point Reyes National Seashore
One Sear valley Road
Point Reyes Station CA 94956

Phone 415 464 5187

Fax 415 464 5182

sarahallen@npsgov

Robert Campbell
cgbaerial@sbcglob

SarahAllengnpsgov
alnet

estero

0

CC

Subject Re map of

45082007 1730
MST
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3

3

Sarah

3

3 I found a lot of them They look almost white Ill send some

3 tomorrow

3

3 Bob

7

3 Robert Campbell Photography Chamois Moon

a 707 996 8338 main

3 707 935 1564 fax
Ex 6

http wwwchamoismooncom
gbaerialesbcglobalnet

3

3

3

3 Cn May 8 2007 at 445 PM SarahAllen@npsgov wrote
3

37

33 See attached file oysteractivitysealpdf
3

33

33

3a

33 Sarah G Allen PhD
33 Senior Science Advisor

n National Park Service

a3 Point Reyes National Seashore
33 One Bear Valley Road
33 Point Reyes Station CA 94956

ny Phone 415 4645187

33 Fax 41S 464 5182

33 sarah@npsgov
33

373

33 oysteractivity sealpdf3
3



Active rack

Dilapidated rack

Dilapidated rack w eelgrass regrowth

Oyster bag line

Empty oyster bag line N

LIIntertidal oyster bag area
Seal hauloutlpupping area

Aquaculture lease



Robert Campbell To SarahAllen@npsgov

totgbaeria1
@sbcglabalne1

cc

051082007 0438 PM
bcc

Subject Re Aerials

Paint Keyes 26fiipg

Robert Campbell Photography Chamois goon

707 996 8338 main

707 935 1564 fax
Ex 6

http wwwchamoismconcom
gbaerialosbcglobal net

On May 8 2007 at 141 PM SarahAllen@npsgov wrote

Robert these are wonderful photos Did you also have photos of the
hundreds of oyster bags on the sandbars

3

Talk to you soon
7

Sarah

Sarah G Allen PhD
Senior Science Advisor

National Park Service

Point Reyes National seashore
One Bear Valley Road
Point Reyes Station CA 94956

Phone 415 464 5387

Fax 415 464 5182

sarahallen@npsgov
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Robert Campbell
s gbaerial@sbcglobalnet

031152007 03 Phil

e

na

Drakes Estero Low Tidejpg

Robert Campbell Photography f Chamois Moon
707 496 8338 main

707 935 1564 fax
Ex 6

ht 1 chamoismoonxom

gbaeri al @sbc g tohal ne t

To Sarahallen@npsgov
cc

bcc

Subject one More



h

t

i



Robert Campbell
gbaerlal@sbcglobalnet

031152007 0141 PM

mea

NIBS PPzip

Robert Campbell Photography f Chamois Maon
707 996 8338 main

707 935 1564 fax

To Sarahallen@npsgow
M

bcc

Subject Estero seiecton

Ex 6
httnwwwchamoismooncom

gbacrial@sbeglobalnet



Robert Campbell To sarahallen@npsgov
gba aria l@ sbcg lobaI nety

to cc

051082007 0705 AM
bee

Subject 4

I got a message that these bounced Because you were out of space
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MOVEMENT AND ACTIVITY PATTERNS OF HARBOR SEALS

AT DRAKES ESTERO CALIFORNIA 1986 87

Sarah G Allen

Jay Penniman
David G Ainley

Point Reyes Bird Observatory
4990 Shoreline Hwy

Stinson Beach CA 94970

December 1987

Annual Report to the Sanctuary Programs Office National

Oceanic and Atmospheric Administration



OAP

INTRODUCTION

Harbor seal colonies in Point Reyes Marin County
represent about 20 of the mainland population during the
breeding season Allen and Huber 1984 Hanan et al 1986
and consequently deserve attention when devising regional
management policies Estimates for the size of the state
and Point Reyes populations are based on direct ground and
aerial counts without corrections for the number of seals
hauled out on a given day relative to the total number of
seals present in the area As a result estimates are

likely low and one cannot relate numbers among seasons
Several researchers have addressed the problem using radio
tagged animals and have derived correction factors with
varying attendance patterns based on location time of day
and season of year Brown and gate 1981 Pitcher and
McAllister 1981 and Yochem et al 1987 These researchers
determined that the differences between total number hauled
out and the estimates of abundance were a function of
variations in daily haul out patterns as well as movements
to other areas

In the Point Reyes area we determined previously that
seals displayed diurnal and seasonal variation in haul out
patterns Allen and Huber 1983 1984 Seals were

seasonally most abundant during the spring and summer
coincident with the breeding and molt periods We

determined in 1985 86 with the aid of radio telemetry that
seasonal variation was a function of seals both moving to
other haul out sites outside of Point Reyes and hauling out
on fewer days during the winter months Allen et al 1986
A larger proportion of seals hauled out on a dailybasis in

August than in December and this difference appeared to be
more pronounced for females than for males We have no
comparable data for the breeding season though because

transmitters were shed one month prior to the breeding
season in 1986 As a consequence there is a gap in our
data set for a significant period in the seals annual
cycle Evidence from movement patterns of radio tagged
seals also suggests that Drakes Estero is a focal breeding
area for seals ranging as far south as Monterey Bay and as
far north as the Klamath River and that female seals are
more likely to migrate than males

Our objectives for the second year of study using
radio telemetry were to 1 compare daily and seasonal
variability in haul out behavior between the two years Z
determine the destination of departing animals with
particular emphasis on adult female seals and 3 determine

the haul out pattern during the breeding season and premolt
period We also wanted to track movements of weaned pups
since this age group is being affected by the halibut gill
net fishery In 1983 84 an estimated 383 SE 194 harbor
seals were incidentally taken in gill nets from Bodega Bay
to Half Moon Bay most of these were immature seals D
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Information on seasonal activity patterns and
fallwinter movements would be valuable for any long term
management program for seals in the Point Reyes area and
in conjunction with results accumulated elsewhere Stewart
and Yochem 1983 Herder 1986 could provide more accurate
estimates of the California harbor seal population

STUDY AREA AND METHODS

Harbor seals haul out in Drakes Estero year round at a
number of locations including numerous tidal mud flats that
are exposed at low medium and mediumhigh tide levels and
Limantour Spit which is exposed at all tide levels We

chose to capture and tag seals at Drakes Estero because it
Is one of the largest breeding areas in Point Reyes and
because the capture technique we wished to use was only
possible in an estuarine environment Other estuaries in
Point Reyes Bolinas Lagoon and Tomales Bay are exposed to
substantial levels of human disturbance Allen et al 1985
Allen and Huber 1984 and consequently movement and

activity patterns would likely be significantly altered
there

Over a two day period in 1986 July 21 and 22 we
sucessfully captured about 35 animals and affixed
transmitters to 22 On March 9 and 11 of 1987 we captured
about 90 animals and affixed transmitters to 12 seals

During both capture periods we caught seals in a 130 m long
gill net with 8 inch mesh set off the haul out site and
then pulled ashore Two power boats were used to deploy the
net adjacent to the haul out site This method of capture
was successfully used in 1985 without incident at Drakes

Estero and enabled us to capture a large number of seals
over a short period of time thereby minimizing the duration
of disturbance days to the herd Beach et al 1985 As was

observed in 1985 some seals departed from Drakes Estero
during the days of capture but no seals departed
permanently from the estero during the following week
Consequently we do not believe that the capture technique
disrupted the normal activity patterns of the seals

Eighteen to twenty people were involved in the capture
including personnel from the Point Reyes National Seashore
the Gulf of the Farallones National Marine Sanctuary the
National Marine Fisheries Service the California Department
of Fish and Game the Oregon Department of Fish and
Wildlife the Washington Department of Fish and Game and

the Point Reyes Bird observatory In addition a

veterinarian monitored the condition of restrained seals and
any seal deemed stressed was immediately released The

veterinarian also collected nasal and oral mucosa from
animals in 1986 and these samples were transferred to the
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Center for Disease Control in Atlanta Georgia for
biological analysis Prior to this capture period several
dead adult harbor seals had washed up on beaches at nearby
Double Point and at Drakes Estero and a bacterial agent was
the suspected cause of death We took the opportunity of
having live animals in hand to determine if disease was

present in this local population
Captured seals were weighed measured length and

girth sexed flipper tagged patch tagged and radio
tagged We double flipper tagged seals with lime green
Allflex cattle ear tags manufactured by Veterinarian
Supplies instead of the Riese tags used in 1985 The
Allflex tags had larger numbers which could be easily read
in the field We attached an international orange colored
vinyl strip with 3 numbers to each flipper tag which
further aided in individual identification Two neoprene
patches with an individual number or symbol code were glued
with lock tight super glue to the fur between the should
blades to provide an additional visual mark A radio

transmitter manufactured by Advanced Telemetry Systems Inc

Bethel Minnesota was glued to the fur on the back of the
seals head with Devcon 5minute epoxy Radio

transmitters were 9x3x3 cm weighed 60 gms had a 13 inch

flexible antenna and a life expectancy of 300 days Each

transmitter had a frequency within the range of 164 165 Mhz
transmitting 55 pulses per minute

We monitored seals with an automated recording station
and aerial surveys following the procedures used in 1985

The receiving station established at Drakes Estero recorded
seals within a three mile radius on a 24 hour basis A seal
was considered hauled out if it was recorded with three

consecutive strong pen markes within a 1 hour period a seal

was considered in the vicinity but in the water if a strong
pen mark in conjunction with three weak marks was recorded

within a one hour period We manually checked frequencies
to determine if radio interference from the nearby radio
communication facilities U S Coast Guard and RCA Global

Communications Center triggered pens and found that

interference did not hinder distinguishing whether seals
were hauled out Radio interference on several frequencies
though prevented our distinguishing whether animals were in

the water and so we did not analyze strip chart data for
the presence of seals in the vicinity In addition female

seals with very young pups less than 5 d on occasion would
rest in shallow water rolling and submerging the transmitter
antenna As a result the strip chart recorder indicated

that the animal was not hauled out Females with pups also
would on occasion bottle in the water giving a strong
regular signal indicating that the seal was hauled out
Consequently haul out times in our analysis may be biased
for this period for female animals

A test transmitter was placed in a PVC pipe at seal
head lift level 12 above the ground on the haul out

site to verify that the receiving system was functioning



0

properly and to determine when the haul out site was exposed
during tidal cycles and available to seals

The remote receiving station was in operation
continuously from 23 July 1986 through 30 June 1987 except
for intermittant periods when equipment malfunctioned We

checked and maintained the remote station a minimum of two
times per week and during the 1987 breeding season we were

present almost daily During visits we scanned all
frequencies and checked for signal drift Each signal was
checked for a period of five to ten minutes to detect seals
in the water We made visual searches for marked animals to
check for flipper tag and transmitter 1055 At this time we

also collected behavioral information on females and pups
and on spatial distribution within the estero

To locate dispersing seals we attempted to make semi
weekly aerial surveys along the cental and northern
California coast The length of flight depended on our

success in locating all animals Seals were monitored by
two people using scanning receivers and frequencies chosen
were continuously scanned for three seconds each
Typically the plane would begin searching at Drakes Estero
and then travel north to a designated distance and then fly
south of Drakes Estero In this manner the coastline was

covered two times by two people in order to maximize
detection When a seal was located activity time and
location were recorded Most flights ranged from Point
Arena south to Half Moon Bay and into San Francisco Bay We

scheduled flights on days when tides were low to medium to
maximize numbers of seals hauled out

We made weekly ground searches in addition to aerial
flights to locate animals absent from Drakes Estero From

this we were able to identify feeding areas and to determine
if seals temporarily relocated at other local haul out
sites We monitored six seals for a 24 hr period on June 1
1987 locating and recording activities every 15 min From
this information we wished to verify accuracy of the remote
receiving station and to identify local feeding areas

DATA TREATMENT

We categorized seals captured in July 1986 by the
amount of time and the time of year that they were present
at Drakes Estero We defined seals as resident if they
remained at Drakes Estero for most or all of the study
period breeders if they departed in the fall but returned
during the following breeding season and transients if

they were present at Drakes Estero during the capture but
resided away from Drakes Estero during the rest of the study
period Movements greater than 25 km were defined as long
distant and less than 25 km as local

Seal behavior at Drakes Estero was classified as either
hauled out or absent and descriptive statistics for all

lengths are calculated for each animal by season We chose

August December and April May June data to illustrate the
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seasonal differences in haul out behavior and compared these
results with those collected in 1985 When comparing time
of haul out initiation and the length of haul out bout we

classified initiation into four categories 0100 0400 hr
050001200 hr 1300 1700 hr and 1700 2400 hr and classified
length of haul out gout into four categories 14 58 8

2 12

We estimated the absolute abundance of seals using
Drakes Estero in March 1987 with a modified Lincoln Peterson
Index mark recapture model Seber 1982 For this analysis
we only included seals marked in March 1987 in order to

avoid sample bias of sex and age class representation We

calculated 16 estimates but selected an estimate prior to
the onset of the pupping season in order to avoid violation

of the assumption of a closed population
All information recorded on the strip chart recorder

was transferred to the DBase III database system The

SPSS statistical program for microcomputers was used for
most analyses Analyses presented here are primarily
descriptive but we intend to provide more detailed analyses
in our final report
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RESULTS

We captured 30 seals in July 1986 and of these we

radio tagged 22 10 adult females 5 adult males and 5

immatures of both sexes and flipper tagged an additional
eight animals 5 adult males 2 adult females and one

immature Table 1 in March 1987 we captured and marked
an additional 65 seals of Ehese we radio tagged 12 10

adult pregnant females and 2 adult males flipper tagged 50

seals of all age classes 22 immatures 17 adult females and

11 adult males and marked three seals with neoprene
patches We released many seals because of time constraints

of marking animals Table 2 Can average males weighed 8
kg more than females in July 1987 Table 3 Though females
in 1986 weighed about the same as those in 1987 males on

average weighed 11 kg less in 1987 Both males and females

weighed substantially more in March 1987 the weight gain in
females may be explained in part by pregnancy

All but three transmitters 86 attached in July 1986
remained attached to seals for a minimum of five months 15

68 for six months eight 36 for eight months and
three 14 for ten months Table 4 All but one

transmitter attached in March 1987 remained attached until

the molt in June Of the seals radio tagged in July 1986
we were able to locate either visually or aurally all but

three seals through March 1987 Two of these three were

immature and one was an adult female RT119 whose

transmitter ceased functioning 10 d after attachment All

seals radio tagged in March 1987 were located regularly
until transmitters were shed in June

We noted a marked increase in the number of seals with

fresh shark bites in the fall of 1986 compared to previous
years Three flipper tagged seals including RT119 and
five non tagged seals had fresh shark bites in September
It is possible that the three missing seals may have been
killed by sharks The shark wound on RT119 raked the entire

lower left side of her body and after October we no longer
observed her at Drakes Estero The other two tagged seals
had minor bites less than 1 foot across and these scars

waled within four months

For both capture periods we used an Allflex cattle
ear tag because the numbers were large and easily
distinguished in the field Unfortunately these tags were
easily shed and so resighting information on flipper tagged
seals after about four months was unreliable In contrast
the Riese tags attached in 1985 were still seen on seals
as of July 1987

MOVEMENTS

All radio tagged seals captured in July 1986 were
resighted at Drakes Estero several times during the study
period and we were able to monitor the movements of most

seals through February 1987 Three seals were excluded from
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analysis of movement patterns The transmiiter on RT119
ceased functioning within one month and two others RT325
RT279 could not be located after September having either
died roved outside the range of the aerial surveys r lost
their transmitters

As was observed in 1985 seals moved both north and
south of the capture site however in contrast to the

previous year only four radio tagged seals 21 traveled
more than 15 km from Drakes Estero and only two both
females relocated permanently at other sites during winter
months Tables 5 6 Eleven seals 58 were recorded

hauled out exclusively at Drakes Estero seven others 37x
on two haul out sites and only one on three haul out sites

We classified seventeen seals 90 as residents of
Drakes Estero however four of these were also recorded
hauled out at Point Reyes Headland PRH Eight other
resident seals were recorded at least once in the water
around PRH Two resident seals traveled distances greater
than 25 km during the winter months but returned within a
month to Drakes Estero We classified only two female
seals RT137 and RT306 as breeders both of which traveled
greater than 25 km away from Drakes Estero No radio tagged
seals were classified as transients

Longrange movements of greater than 25 km were
recorded for four of 19 seals 3 females and 1 male one

female RT137 resided throughout the winter months at
Pescadero State Beach south 106 km and returned to Drakes
Estero the following spring RT305 moved locally and to
Tomales Bay north 48 km during the winter months and also
returned to Drakes Estero the following spring One female
RT246 traveled north to Tomales Bay in October but
returned to Drakes Estero by the beginning of November One
male RT504 traveled north to Stone Lagoon Humbolt County
410 km in early November but returned to Drakes Estero by
November 28 Our sample size was too small for comparing
differences of movement between sex or age groups

Short range movements of less than 25 km occurred

regularly throughout the study period Most of these

movements were to PRH though seals were also recorded
feeding in Drakes Bay both north and south of Drakes Estero

One male and one female seal radio tagged in March 1987

relocated away from Drakes Estero RT060 traveled to

Solinas Lagoon 25 km south in early April and returned in

early May RT432 divided her time equally between Drakes
Estero and PRH until April 20 when she returned to Drakes

Estero and gave birth on April 22 She remained at Drakes
Estero continuously until she weaned her pup on May 18 at
which time she returned to PRH Until she shed her
transmitter in June she continued to spend equal amounts of

time at PRH and Drakes Estero All other radio tagged seals
were recorded at least once in the water around PRH but none
hauled out there In addition flipper tagged seals were

recorded at Double Point Bolinas Lagoon and PRH between

March 30 and July 30
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ACTIVITY PATTERNS

eals exhibited distinct seasonal and circadian trends
in taui out behavior at Drakes Estero as was observed n

1985 Adult seals were hauled out an average of 90 of the
total number of days monitored in July and 31 in August but
only n December Tables 7 and 8 The difference
between the months July and December is significant p
02 n 17 Wilcoxon matched pairs sign rank test but

between August and December is not significant p 05 n

17 Wilcoxon matchedpairs sign rank test In March and
April Just prior to the breeding season the percentage of
days hauled per month was also low and then during May the

percentage increased again to 92 p 002 n 14
wilcoxon matched pairs sign rank test Immature seals

hauled out on fewer days than adults however the sample
size was too small to make meaningful comparisons The

change in the number of days that seals were hauled out in
winter was the similar for females and males

The average percentage of tagged seals hauled out per
day relative to the total number of tagged seals was also
greater for July May and June than for December March and

April Table 9 The percentage for August was low compared
to that of 1985 however if immatures are excluded from the
analysis the percentage increases to 76 Immature seals

appeared to haul out on fewer days in August than adults
When resident seals were not hauled out they were

either in the water in the vicinity of the haul out or were
absent from Drakes Estero The length of time that seals
were absent averaged 10 to 25 consecutive days per month
the longest absence was seven days Table 10 The average
number of trips per month per seal was greatest for December
48 trips and least for May 10 trips The percentage
of seals that went on trips per month was least in May and
greatest in August Table 10 Immature seals appeared to
take more trips x 43 22 of 60 trips than adults in

August however the length of trips was the same In many
cases when seals were absent for more than 3 d we were able
to locate them hauled out at PRH

When seals were present in Drakes Estero the haul out

pattern was strongly diurnal for all months monitored as was
noted in 1985 The percentage of tagged seals hauled out
over a 24 hr period was largest between 0500 and 1600 hr for

all months the percentages hauled per hour however varied
between months Figure 2 Greater than 50 of tagged seals
hauled out in May and June between 0500 and 1400 hr In

December percentages were fairly uniform throughtt all
daylight hrs These results are similar to those calculated
for 1985

on average seals hauled out for a total of seven hours
per day in August December and March and nine hours per
day in April May and June In July during the peak molt
period seals hauled out 11 hours per day Table 11 Seals
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hauled out for significantly longer hours per day during the
pupping season p 002 n 13 Wilcoxon matched pairs
signed rank test comparing March and May There appeared
to be no difference in the total number of hours hauled per
day between males and females or between adults and
immatures for all months

The average number of haul out bouts per day was 15 n
194 SE 05 for August and 14 166 3E 04 for

December During the breeding season seals averaged 24

haul out bouts per day n 139 SE 06 between the

median birthing and the median weaning dates but only 15
per day n 142 SE 06 in April two weeks prior to the
mean birthing date

Most haul out bouts averaged about five hours except in

July and 20 of all haulout bouts were 2 hrs or less
regardless of month Table 11 Though seals initiated

haul out bouts at all hours of the day most initiations
occurred during daylight hours before 1200 hr Figures 3 and
4 In July April and May however many initiations
occurred between 0100 and 0400 hr This difference may be
explained in part by females hauling out to nurse pups

The length of haul out bout was affected by the time of
initiation for all months tested such that seals that first

hauled out between 0100 and 1200 hr were on shore longer
than seals that initiated a hauloutbout between 1200 and

2 2
2400 hr July X 809 df 9 p 001 August X

2

59 3 df 9 p 001 December X 69 8 df 9 p t
2 2

001 May X 802 df 9 p 001 June X 584 df
9 p 001 For all months more than 80 of the haul

out bouts lasting for more than 12 hr occurred between 4100
and 1200 hr and less than 10 occurred after 1700 hr

On June 1 and 2 19F7 we monitored six radio tagged
seals 4 females 2 males for 24 hrs from 0900 0900 hr
locating and recording activities every 15 min The average
number of hours hauled was 94 SE 26 however the

range in hours was from 125 to 185 Three seals hauled

out two times during this 24 hr period two three times and
one once The seal that hauled for 185 hr was the only one
to haul out at night and coincidently this seal had just
returned from hauling out for several days at FRH Because

seals could haul out at Limantour Spit at all tide levels
tide did not appear to influence the haul out pattern When

tidal mud bars were awash with rising tides seals moved to

the Spit
During the 24 hr period we were able to locate

continuously all but one seal Four seals traveled both

north and south of the estero but stayed within a 5 mi

radius of the estero one seal never left the estero and

one seal traveled north out of range for 95 hrs All seals

spent a considerable amount of time in the channel of the

estero or near the mouth presumably feeding Sunrise was
at about 600 hr on June 2 and two seals promptly hauled
out along with several non tagged seals By 800 hr two

more tagged seals hauled out and the seal that remained all
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night had again retreated to the water At the time of my
departure 000 hr five seals were in the identical

locations as recorded at 900 hr the previous day four were

hauled out at Limantour Spit and two were in the water at

the mouth of the estero

From a sample of 6 days between March 16 and April 15
we selected an estimate of abundance of 949 seals 95
confidence interval LL 692 and UL 1206 using Drakes Estero
Figure 5 On sample day 4 March 24 we sighted 30

marked animals hauled out among a herd of 441 seals On

sample day 6 the first pup was observed at Drakes Estero
From that date on the assumption of a closed population was
violated and estimates and confidence intervals fluctuated

considerably

BREEDING SEASON

Twenty of 28 adult female seals tagged in March of 1987

were seen at least once with pups In addition five of ten

female seals tagged in July 1986 were seen with pups We

were able to monitor closely 15 tagged seals throughout this
season The median pupping date for these seals was April
23 and by April 28 80 of the females had given birth
range April 16 to April 30 The median weaning date was
May 25tand by May 28 80 of the pups had been weaned
range May 14 to May 30 The average number of days that
females were seen with pups was 309 SE 06 n 15
Table 13 Of the radio tagged seals only oneRT821 was

observed separated from a pup 24 days after giving birth
she was seen without pup and searching throughout the estero
for two hrs On two subsequent days she was observed

searching intermittantly All other females were seen in

constant attendance with pups until the date of weaning
Weaning appeared to be abrupt Characteristically females

departed for a minimum of one day from the estero after
weaning and one female RT432 relocated to PRH

For the first two weeks after giving birth females

stayed exclusively within the estero but after that time
they began to depart for an increasing number of hours
during the night Whether pups accompanied females on these

excursions is not known

For the first two weeks with pup females hauled out

for an average total of 133 hrs per day SE 08 n 10
and for the first couple of days after birth females often
hauled out for more than 20 hrs Unexpectedly males also

hauled out for long hours between the median birthing date
of April 23 and the median weaning date of May 25 7 13 1
5E 24 n 3 For two weeks after pups were weaned the

average total number of hours hauled was 80 SE 07 n

8 for females from estimated weaning date to 14 d and 62

SE 09 n 4 for males for period May 12 to May 27
Since mating occurs in the water it is not surprising that
males would spend less time hauled out during the weaning
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period however the difference between the zexes 13 not

szgriificant p 020 12 Fishers Exact Test
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DISCUSSION

Results from the second survey year again indicate that

the decline in seal numbers during winter months is related

to both seasonal movement away from Drakes Estero and a
reduction in the number of Gays that resident seals spent
hauled out Movements of greater than 25 km were much more

pronounced in 1985 than in 1986 and instead many of the

seals that remained at Drakes Estero often relocated for

brief periods at Point Reyes Headland The observed

differences between years may be attributed to different
individual preferences to greater local food availability

or to some unknown factor Similar to results in Alaska

Pitther and McAllister 1981 and on San Nicolas Island in

California Yochem et al 1987 we found a high level of
site fidelity with seals using no more than three sites
All movements were to well established haul out sites in

estuaries Tomales Bay and Bolinas Lagoon and at coastal

sites Pescadero Double Point and PRH In contrast to

1985 long range movements occurred during all months except
during the height of the breeding season

Herder 1986 observed that seals at the Klamath River
California exhibited the greatest local movement during the
period April to June Our results indicate that more local
movement occurred prior to the median birthing date and
after the median weaning date but virtually no movement
occurred between those dates Two of 12 seals one adult

male and one adult female radio tagged in March 1987

relocated to other haul out sites prior to the breeding
season but both returned within five days of the median

birthing date
Immature seals did not appear to travel greater

distances than adult animals as suggested by Pitcher and
McAllister 1981 however our sample size is small One

immature seal rarely departed from the Estero one relocated

intermittantly at PRH and one traveled both to Duxbury Reef
and to Tomales Bay

The observed movements indicate that Drakes Estero is

an important breeding area for seals ranging south to
Pescadero and north to Stone Lagoon an overall distance of

516 km This range is similar to that documented in 1985

Movements also indicate that there is substantial mixing

among harbor seal colonies both locally and greater than 25
km Herder 1986 and Brown and Mate 1983 also recorded

movements of seals between colonies in the Klamath River and

Alsea Hay Oregon and between seals in Oregon and

Washington
In general movements appear to be motivated by a group

preference for breeding at Drakes Estero but by an

individual preference for feeding areas As noted in 1985

migrant seals were highly individual in distance of movement

and final destination Individual preference may be
influenced by past experience and current food availability
Seals do not appear to be responding to a single prey
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situation as was noted in winter movements of seals in

Oregon and Wasington Beach et al 1985 Brown and Mate
1983 but instead individuals may be expressing a
preference for location based on past experience including
foraging success The fact that two seals traveled great
distances and presumably expended considerable energy but
promptly returned suggests that past experience may have
movtivated the initial movement but that current food

availability influenced where seals ultimately spent the
greater proportion of their time during the winter months

Seals that remained at Drakes Estero were hauled out on
more days and in higher proportions of total animals during
the molt June July and early August and the breeding
season April and May than in December or March As
observed in 1985 the average percentage of all radio tagged
seals hauled out on any given day per month was
substantially higher than figures derived by both Yochem et
al 1987 and Pitcher and MacAllister 1981 The
difference is partly explained by the months chosen for
analysis nonetheless our December figure of 53 is still
higher than that estimated by Yochem et al 1987 These

differences also may be attributed to the larger number of
immature animals tagged in their sample versus the larger
number of adult animals tagged in our sample The

percentage of days per month that immature seals were hauled
out in our study was similar to figures derived by Yochem et
al 1987 A study designed to accomodate these biases
would greatly improve estimates

When hauled out the total number of hours per day that
seals spent on shore was similar for all months except
during the breeding and molt periods Stewart and Yochem
1983 observed a higher average time per day that seals
were hauled out 39 than we found for seals at Drakes
Estero 29 7 of 24 hrs for most months Differences may
be attributed to more exposure to disturbance from humans
though Limantour Spit is exposed at all tide levels seals
there are more frequently subJected to human disturbance
Though we expected pregnant females to require more time

feeding than males the percentage of days hauled out in

March and April and the total number of hours per day hauled
were not significantly different between the sexes

The strong diurnal haul out pattern documented at
Drakes Estero previously Allen and Huber 1983 and shown
by many other researchers eg Boulva and McLaren 1979
Fancher 1979 and Stewart and Yochem 1983 was further

confirmed in this year of study Though seals hauled out at
all hours of a day peak abundance based on the percentage
of tagged seals occurred from early morning to mid day
Peak abundance for the year occurred in June between 0500
and 1400 hr This represented between 60 and 73 of the
estimated number of seals in the area

Yochem et al 1987 found that 7 of 17 seals preferred
hauling out at night and suggested that this behavior could
influence estimates of abundance We identified 4 of 21



seals 3 pups and 1 adult female in August and 4 ofC

pups and 2 adult females in December that preferred hauling
out at night in May higher percentages of seals hauled
out at night ut in most cases these were females with

pups that also hauled out for extended periods during
daylight hours Stewart and Yochem 1983 determined that

time of initiation of a haul out bout did not influence the

length of the bout however we found that during all
months seals hauled out for longer periods when bouts were

initiated between 0100 and 1200 hr than for other time

periods during day or night
Absences of resident seals from Drakes Esetro averaged

from one to two days suggesting absentees were foraging
close by local movement patterns observed during aerial and
ground surveys also support this conclusion This pattern
of local movement was the same for all months and for both

years Immatures appeared to take more trips than adults in

August but we have no comparable data for other months
once female seals had given birth in 1987 they were present
daily in Drakes Es Yro until pups were weaned

Attendance patterns indicate that seals spend between
50 and 70 of the time engaged in foraging activities and
that most seals forage at night All recorded foraging
activities and movements of seals during aerial surveys
appeared to be limited to within 08 km of shore Though
offshore movements of greater than 10 km by harbor seals
have been recorded by others Pitcher and McAllister 1981

Spaulding 1964 Wahl 1977 our results suggest nearshore
feeding is more typical
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Table 1 Standard measurements of harbor seals tagged at brakes Estero

July 1986

FLIPPER RADIO AGE SEX LENGTH GIRTH WEIGHT COMMENTS

TAG TAG cm cm kg

302 224 PUP F 88 69 204

304 419 AD M 146 106 703

306 281 PUP M 96 74 227

308 AD M 149 676

310 306 IYR F 107 83 318

312 137 AD F 140 104 635 Not pregnant
313 AD F 130 103 658

316 529 AD F 141 104 658

317 1YR F 116 81 358

320 AD M 145 105 735

322 342 AD M 163 111 816

324 198 AD M 158 885

326 540 PUP F 95 73 195

328 616 AD F 162 903 Pregnant
330 590 AD M 138 104 685

332 AD M 142 106 816

334 AD M 170 115 776

335 AD M 148 112 789 Pregnant
338 482 AD F 139 105 644

340 AD F 145 104 644

341 645 AD F 133 105 703 Shark scarPreg
344 246 AD F 138 101 553 Pregnant
346 504 AD M 143 106 703 Shark scar

348 444 AD M 140 107 748

350 325 IYR F 114 82 363

352 119 AD F 145 101 635

354 362 AD F 134 98 598 Not pregnant
355 467 AD F 143 103 694 Pregnant
357 160 AD F 146 99 703 Pregnant
359 267 AD M 149 104 717 Shark scar



Table 2 Standard measurements of harbor seals tagged at Drakes Estero
March 1987

FLIPPER RADIO
WEIGHT

TAG TAG AGE YEAR SEX LENGTH GIRTH kg RECAPTURE COMMENTS

F 132 105

J F 126 99

F 118 86 408

363 J F

371 J F

373 J F

386 J 1 F 99 77 308

430 J 1 F 111 83 286

434 J 1 F 103 75 386 X540

436 J 1 F 115 85 408

438 J 1 F 109 80 331

440 J 1 F 107 90 331

443 J 1 F 98 82 322

445 J 1 F 98 78 286

447 3 1 F 89 81 345

449 J 1 F 112 80 349

451 J F 118 86 363

J M 115 87 404

366 J M

368 J M

412 J 2 M 120 91 408

416 J M 114 86 327

432 J 1 M 110 80 295

365 A F 135 115 848 Pregnant

374 432 A F 137 128 1120

378 26 A F 150 126 1043

380 46 A F 143 128 1066

384 844 A F 165 127 1098

387 A F 138 123 789

390 92 A F 143 121 984

392 116 A F 143 123 962

394 A F 812

396 856 A F 153 1134 Pregnant

398 874 A F 143 122 944

400 A F 136 119 894

410 622 A F 159 139 1166

418 A F 154 121 1029

419 A F 137 109 708

421 A F 143 125 871

424 A F 149 115 8301 Not pregnant

428 A F 150 115 984

441 822 A F 151 134 X234 Pregnant

453 A F 156 133 2

455 A F 132 125 Pregnant

457 A F 134 123

461 A F 143 124



a

463 A F 139 128

465 A F 146 119

461 A F 153 111

471 A F 146 127

475 A F 124 120

212 A M

221 A M

382 A M

402 894 A M 163 126 1021

403 A M 141 115 871

406 A M 145 110 780

408 A M 147 118 894

413 60 A M 174 128 1166

426 A M 149 105 835

459 A M 153 112

469 A M 150 123

473 A m 1 112

T212

T221

Pregnant
Not pregnant
Pregnant



Table 3 Average standard measurements of seals tagged in 1986 and 1987
x is the average SE is the standard error and n is the number of
seals

1987

Adult Males x

SE

n

Adult Females x
SE

Immature x

SE

n

WEIGHT kg

7541

18

12

669

25

12

346

14

3

209

10

3

15244 11656

LENGTH cm GIRTH cm

1986

58

9 9

Adult Males x 14925 1076

176

SE 279 118

26

n 12 10

Adult Females x 14133 10246

18

SE 238 072

n 12 11

1 YearOlds x 1123 820

SE 273 058

n 3 3

Pups 930 720

SE 252 153

n 3 3

1987

Adult Males x

SE

n

Adult Females x
SE

Immature x

SE

n

WEIGHT kg

7541

18

12

669

25

12

346

14

3

209

10

3

15244 11656 928

337 259 58

9 9 6

14452 12308 960

176 135 31

27 26 18

11078 8506 347

252 179 11

18 18 16



Table 4 Length of attachment of radio transmitters on seals and last date
seal was seen or heard

LAST DATE MIN LENGTH DATE LAST

SEAL DATE ATTACH W XMATR OF ATTACHd OBSERVED

117 72286 73186 10 1687
224 72186 32087 243 32687
419 72186 12287 186 62987
281 72186 91186 53 91186
306 72186 4687 260 4687
137 72186 11087 174 52287
529 72286 2387 197 3687
342 72286 2187 195 22487
198 72286 122 185 62987
540 72286 1219 151 4287
616 72286 122 185 62487
590 72286 422 275 42287
482 72286 23 197 51287
645 72286 122 185 62987
246 72286 1210 142 3287
504 72286 51787 300 62987
444 72286 41787 270 62787
325 72286 9986 51 9986
362 72286 4287 255 62787
467 72286 524 307 62487
160 72286 1222 154 62987
267 72286 51787 300 62687

1987

432 3987 617 101 62987
026 3987 617 101 62987
046 3987 4 23 99 62987
844 3987 617 101 61487
092 3987 625 109 62987
116 3987 617 101 62987
856 3987 622 106 62987
874 3987 620 104 62987
894 3987 627 111 62987
821 31187 620 102 62987
621 3987 616 100 62987

058 3987 627 111 62787



Table 5 Distance of movement 25 km and locations of individual seals
radio tagged in 1986

SEAT MOVES AVE DISTANCE KM LOCATIONS LOCATIONS HAULE0

137 4 81 PSBIMBJDE 3

161 0 DE 1

146 0 DE 1

223 0 DE 1

246 2 48 TBDE 2

2b7 0 DE 1

305 3 36 DETB 2

343 0 DE 1

362 0 DE 1

418 0 DE 1

445 0 DE 1

467 0 DE 1

482 0 DE 1

504 2 410 SL DE 2

531 0 DE 2

540 0 DE 2

590 0 DE 2

616 0 DE 2

644 0 DE 1

These seals were frequently hauled out at PRH
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Table 7 Percentage of days present per month for sex and age classes x is
the mean percentage SE is the standard error and n is the number
of seals

July Aug Dec Mar Apr May Tune

Females

x 856 848 7043 642 638 913 866

SE 705 75 56 52 126 47 66

10 9 7 12 11 10 9
n

Males

x 969 760 784 727 623 940 830

SE 32 88 56 113 187 29 17
7 7 7 6 6

n

Immatures

x 576 388 525

SE 181 77 135

n 5 5 2

Total Adults
x 902 807 744 570 633 921 859

SE 46 56 40 50 67 34 58

17 15 14 18 17 14 11
n



Table 8 Percentage of days per month each radio tagged seal hauled but at
Drakes Estero

SEAL JULY

W

AUG DEC MAR APR MAY JLTl3

Females

117 78

137 67 23 0

161 100 100 83

246 100 100 0

362 100 94 90 79

467 100 97 79 50 83 100

482 100 90 59

531 100 84 72

616 33 36 48

644 78 77 62

Males

196 100 94 93

267 100 77 97 96 100 95

343 100 48 62

418 100 86 86

444 100 94 83 79 71

503 100 94 62 58 93 95

590 78 39 66 25 10

Immatures

224 11 52 66 29

279 44 42

305 100 58 0 0

325 100 19

540 33 23 39

Females
83 60 100 94

024

043
61 58

52 47 93 88
090

39 67 97 88
116

35 50 50 35
432

61 53 93 94
620

62 67 93 90
821

78 67 93 100
843

87 87 97 100
853

83 63 97 90
871

Males
78 0 86 66

058
100 100 100 100

893

Transmitter ceased functioning



Table 9 Average percentage of radio tagged seals hauled out per day by
month relative to the total number of radio tagged seals seals
relocated at other haul out sites at distances greater than 25 km
not included x is the average 5E is the standard error and n
is the number of days monitored per month

MONTH

DEG
r

APR MAY JUN

No Seals 22 21 19 19 17 14 11

X 828 669
r

630 643 682 917 869

16 21 23 17 29 24 19

5E
9 31 28 23 20 Z7 20

n



Table 10 Length of time seals were absent from Drakes Estero excluding
seals that relocated to other haul outs seal in the number of
seals monitored per month nl is the total number of trips
recorded per month n2 is the number of seals that took trips each
month Z days is the average length in days of trips x trips is
the average number of trips per month and SE is the standard
error for each

1986 MONTH 1987

in AUG DEC MAR APR MAY J UN

Seal 21 20 15 15 13 11 10

n1 13 60 53 30 27 2 7

x days mo 18 25 14 22 14 10 20

SE 03 03 01 09 01 00 05

mode 1 1 1 1 1 1 1

range 15 1 7 1 13 1 7 1 3 1 14

x tripsma 19 35 48 30 27 10 18

SE 03 05 09 04 04 00 08

range 13 1 9 1 11 15 1 5 1 1 4

n2 7 17 11 10 10 2 4

Seals 33 85 73 67 77 18 40

to take trips



Table 11 Average number of total hours per day seals were hauled out at
Drakes Estero by month and by sex and age class n is the number
of seals

1986 MONTH 1987

i

JUL AUG DEC MAR APR MAY JUN

TOTAL HOURS

All seals x 112 76 72 77 89 97 95

SE

n

range

Adult female x
SE

n

Adult male x
SE

n

Immature x

SE

n

LENGTH OF BOUT

All seals x
SE

range

4

21

1 22

104

6

11

125

6

5

105

8

5

79

4

1 37

3

10

69

4

7

81

4

7

68

3

5

55

2

1 18

3 4 4 6

16 10 15 14

66

5

7

79

4

7

72

10

2

57

3

1 20

71 87 99

3 4 7

12 11 10

85 97 92

5 11 15

6 4 4

4

11

1 19

95

4

9

95

10

2

525 45 58

2 2 3

1 34 1 19 1 21



I

Table 12 Birthing and weaning dates of pregnant females radio and
flipper tagged in July 1986 and March 1987

ESTIMATED ESTIMATED DAYS

SEAL BIRTHDAY WEAN DAY WIPUP

RADIO TAGGED

024 4128 5126 30

090 4130 5128 29

116 4128 5128 31

432 4122 5118 27

467 4127 5130 39

621 4126 5129 34

821 4126 519 24

843 4123 5122 30

856 4121 5123 33

871 4123 5125 33

FLIPPERTAGGED

X043 4122 5127 33

T365 4116 5114 29

T465 4119 5121 33

T454 4128 5 28

X645 430 5130 31

Radio tag had ceased functioning



FIGURE 1 Capture site and locations of movement of harbor

seals in California 1986 87





Figure Z Percentage of radio tagged seals hauled out by

hour of day



PERCENTAGE SEALS HAULED

e
c

c
ca
fi

0 v o 0

N

C4
1

i
m

v
i

as
0
co
h
0

3
v

rl
0

104
c
c

0 4
p 0 0 0 C



FIGURE 3 Initiation of haul out bouts by hour of day for
the months July August and December
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Figure 4 Initiation of haul out bouts by hour of day for
the months April May and June
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Figure 5 Estimate of absolute abundance of seals at Drakes
Estero in March 1987
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Project Logistics and Summary

Over a fouryear period Fall 2000tall 2004 with funding provided for the latter two years of
this project by the National Park Service UC Davis scientists working in cooperation with
staff scientists from Pt Reyes National Seashore conducted a preliminary inventory and
assessment of the marine biota in Drakes Estero a coastal embayment and saline estuary at
Pt Reyes National Seashore An objective of this assessment was to provide information on
impacts of the oyster farm operated by Johnsonson the biota and ecological conditions in
the estero as well as provide baseline information on marine organisms that had not been
previously inventoried here in particular fish and marine benthic and epibenthic
invertebrates This estero has a history of oyster farming since 1934 which occurred prior to
the designation of the National Seashore in 1964 Part of the estero and in particular the
eastern most arm Estero de Limantour is also within a designated Wilderness Area The
research was field based in sampling and as needed the collecting of fish invertebrates and
sediment and water quality samples for subsequent laboratory analyses The fieldwork and
laboratory work was conducted primarily by UC Davis masters students Angie Harbin



benthic invertebrates David Press benthic and epibenthic invertebrates including fouling
community organisms and Jesse Wechsler fish Press and Wechsler are former scientific
employees of Pt Reyes National Seashore as well with Press currently employed by the
Golden Gate National Recreation Area Harbin and Wechsler produced masterstheses from
their research Harbin 2004 Wechsler 2005 The UC Davis scientists were assisted by both
park scientists and volunteers in the field sampling as a minimum of two persons were
always needed for safety in the field as well as by the marine rangers Three
undergraduate assistants helped in our laboratory work on campus and professional staff of
the campus Division of Agriculture and Natural Resources Analytical Laboratory processes
and analyzed all sediment and water samples Angie Harbin David Press and Jesse
Wechsler worked on the mapping using GPS technology of all field sampling sites as well
as on the oyster racks themselves David Press added database and GIS information to the
parks PC Microsoft Access database and ARCGIS projects working with David Schirokauer
as the parks GIS expert Ben Becker played a key role in logistical planning and support

The oyster farming operation was found to have an impact on the ecological communities of
Drakes Estero Invasive organisms as a fouling community were found on the hard
substrates provided by the oyster racks in Schooner Bay These organisms were not present
in Limantour Estero Further biosystematic work should be done by taxonomic specialists on
the epibenthic fouling taxa as it appears that one species Didemnum lahillei is a non native
aggressive invasive species The overall richness of benthic infaunal taxa was not influenced
by the oyster aquaculture in Schooner Bay however the relative abundance of various
benthic taxa may be influenced by the oyster operation as the relative abundance of
ostracods and bivalves approximately doubles between the racks and 50 meters away This
may be due to decreased predation by fish and decapods away from the racks The oyster
racks did provide unique hard substrate habitat and shelter for marine organisms both for
fouling community invertebrates and as shelter and habitat for some of the smaller marine
fish increasing the diversity and richness of fish assemblages These fish and decapods
through predation may decrease the abundance of benthic ostracods and bivalves beneath
the oyster racks There were no negative water quality impacts detected

Although pseudofeces from the suspended oysters may contribute to the amount of organic
matter below the racks adding to the system the amount of organic matter resulting from
eelgrass decomposition is likely far greater considering how expansive and dense the beds
are within the estuary making any significant organic inputs from the oysters undetectable in
this study Harbin 2004 The decrease in silt content values beneath the oyster racks in this
study may indicate some sediment erosion is taking place due to the presence of the rack
structures shifting the abundance of various species in the invertebrate communities both
benthic infauna and epibenthics but not changing the species assemblage

This inventory and initial assessment provides a baseline for future research for monitoring
impacts of the oyster farming operation on the estero and for examining environmental
change in the estero into the future

Project Purpose and Objectives

2



A comprehensive inventory of marine biota and their environments has never been
conducted for Drakes Estero Pt Reyes National Seashore one of the most pristine
estuaries on the west coast of the USA Figure 1 from Wechsler 2005 The park has had
good information on marine mammals and shorebirds as species targeted for management
and also of the most interest to scientists at the park and nearby Pt Reyes Bird Observatory
The large sheltered expanses of mudflats and extensive eelgrass beds in Drakes Estero are
home to numerous invertebrates and serve as foraging grounds for many birds fish and
pinnipeds 5eagrass beds are probably the most widespread habitat type in the estuary as
they are expansive in all arms of the estero during spring and summer They are absent only
from the very deep portion of the estero near the mouth and fringing intertidal areas

Drakes Estero was created by the drowning of an ancient river valley on a small block of
graniticbased crust of the Pacific Plate on the western side of the San Andreas Fault zone
The most recent sea level rise following the Late Pleistocene glacial during the Flandrian
transgression formed the contemporary estuary by6000 years before present ElliottFisk
unpublished Harbin 2004 The geology of the surrounding watershed is characterized by
the late Cenozoic Drakes Bay Formation which consists mainly of finegrained siltstone
interbedded with silty mudstone as well as basal glauconitic greensand over the granitic
basement Galloway 1977 The sediments of the lower portion of Drakes Estero near its
mouth consist of sand due to strong longshore transport in Drakes Bay along the continental
shelf while muddy sediments characterize the rest of the estuary due to runoff and
associated processes A small section of the seaward portion of the estuary eg near its
mouth is characterized by a rock bottom and kelp beds with adjacent sand bars that create
important habitat for pinnipeds such as harbour seals Northern elephants seals are also
seen near the mouth of the estero but more frequently haul out on Drakes Beach proper
Steep cliffs interface in places with the waters edge but more commonly narrow to wide
intertidal silty sand tidal flats occur alongshore providing important saltmarsh and macroalgal
covered tidal flats providing important habitat for shorebirds The location and abundance of
intertidal vegetation communities such as salt marsh are greatly influenced by this
topography Harbin 2004 ElliottFisk unpublished

Drakes Esterosonly hydrological connection to the ocean is via the mouth to Drakes Bay
Tidal heights have an approximate eightfoot range and the tidal regime corresponds to
mixed semi diurnal Freshwater inputs are largely from the small watersheds surrounding the
estuary which encompass an area of7847 acres Several unnamed intermittent drainages
and perennial creeks flow from sources in the surrounding hills into the five arms of the
estuary Surface water temperatures range from 10 C in the winter to 17 C in the summer
Salinity has been found to be as low as 31 ppt in the upper reaches of the estuary in winter
and as high as 41 ppt in early fall Harbin 2004 As such the species that occur here are
properly termed marine and this might be viewed as more of a coastal embayment than an
estuary based on the nearocean salinity levels

Drakes Estero has been commercially farmed for oysters since 1936 with the lessee
JohnsonsOyster Farm The Park has oversight of this lease and has expressed concern
over whether exotic organisms may have been introduced by the oyster culture into the
estero from non native oyster seed or spat and associate packing materials As the
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National Park Service is charged with preserving and protecting the resources it was
deemed wise to do an initial assessment of the biota and general ecological conditions of the
estero

Since 1934 six companies have held mariculture leases from the California Dept of Fish
and Game in Drakes Estero that allowed them to farm Pacific oysters JohnsonsOyster
Farm has held state mariculture lease allotments since 1954 which entitles the company to
farm oysters in approximately 648 hectares1600 acres of the estero California
Department of Health Services 1991 see Wechsler 2005 and Harbin 2004 In 1972 the
federal government purchased the fiveacre parcel of land and shoreline dwellings held by
Johnsons located at the northern end of Schooner Bay the base of the operation in Drakes
Estero Since then the oyster company has leased the facilities from National Park Service
and has the option to do so until 2012 assuming they uphold their lease conditions Mario
County Community Development Agency 1998 Because a management objective for the
park is to preserve aspects of cultural significance park staff has attempted to include oyster
farming in its General Management Plan National Park Service 1980

The protected and largely undeveloped lands of the Drakes Estero watershed provide a
water quality that is optimal for the culture of oysters California Department of Health
Services 1991 State federal and county agencies monitor the shellfish harvest to ensure
that Johnsonsmariculture practices comply with the appropriate California environmental
health standards for the production of shellfish Wechsler 2005 Because approximately
2000 cattle graze in the watershed personal communication Mark Homringhausen NIPS
Range Specialist Johnsonsoyster company is required to conduct a monthly fecal coliform
self monitoring program California Department of Health Services 1996 However it has
also been demonstrated elsewhere that oyster cultivation may alter sedimentation processes
and characteristics in estuaries Previous studies have shown that the rack method of oyster
cultivation can lead to local erosion resulting in a decrease in sediment carbon content
proportional weight of silt to clay and eelgrass cover in areas beneath racks Everett et al
1995 Largescale sediment erosion has been shown to cause extensive reduction of plant
and animal populations in estuaries Patriquin 1975 Zieman 1976 Localized changes in
sediment composition and stability may also significantly affect both species diversity and
abundance of benthic infauna Harbin 2004
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Figure 1 Location of the Drakes Estero Ichthyofauna Oyster Mariculture study Point
Reyes National Seashore Wechsler 2005

To detect whether direct and indirect impacts had occurred from the oyster culture sampling
of the biota sediments and water was done for this research project both immediately at and
some distance away from the farming operation in Schooner Bay and at a few other sites
as well as in the arm of the estero most remote from the oyster farm Estero de Limantour in
the designated Wilderness Area Initial sampling focused on the soft sediment benthic or
infaunal macro invertebrates which are routinely used for assessment of pollution and other
anthropogenic disturbances in marine environments However focusing on a single species
and trying to extrapolate its response to other components of the ecosystem ignores the
importance of community structure interactions and trophic relationships Soule 1988 Harbin
2004 As such our focus was at the community level and we also used this approach in
assessing the fish community Wechsler 2005 and associated epibenthic invertebrates A
series of secondary objectives were also identified and addressed including mapping of the
existing oyster racks

Methods Employed by the Project



The research was primarily field based in Drakes Estero to inventory the fish epibenthic and
benthic invertebrates and any associated organisms as well as to collect a limited set of
sediment and water quality samples Most of the fish and many of the invertebrates were
able to be positively identified as to genus or species in the field but a few specimens as well
as all sediment cores with benthic invertebrates were brought back to the laboratory at UC
Davis for subsequent analyses as were sediment and water quality samples for physical and
chemical analyses

The research design was by Professor ElliottFisk and Dr Sarah Allen in collaboration with
UC Davis masters degree students Angie Harbin David Press and Jesse Wechsler and
Park staff scientists Ben Becker and David Schirokauer The fieldwork and laboratory work
was conducted primarily by UC Davis mastersstudents Angie Harbin benthic invertebrates
David Press benthic and epibenthic invertebrates including fouling community organisms
and Jesse Wechsler fish Press and Wechsler are former employees of of Pt Reyes
National Seashore with Press currently employed by the Golden Gate National Recreation
Area Harbin and Wechsler produced masterstheses from their research Harbin 2004
Wechsler 2005 The UC Davis scientists were assisted by both park scientists and
volunteers in the field sampling as a minimum of two persons were always needed for safety
in the field as well as by the marine rangers Three undergraduate assistants helped in our
laboratory work on campus and professional staff of the campus Division of Agriculture and
Natural Resources Analytical Laboratory processes and analyzed all sediment and water
samples following the strictest protocols Angie Harbin David Press and Jesse Wechsler
worked on the mapping using GPS technology of all field sampling sites as well as on the
oyster racks themselves David Press added database and GIS information to the parks PC
Microsoft Access database and ArcGIS projects working with David Schirokauer as the
parks GIS expert Ben Becker played a key role in logistical planning and support and useful
input as the parks marine ecologist

Initial reconnaissance field sampling for the project began in the fall of 2000 to test sampling
methods around the racks In 2003 when intensive sampling for this project began there
were 85 oyster racks in the estero most of which were located in Schooner Bay Home Bay
and main body of Drakes Bay Thirtyeight racks 45 were either fully or partially active
Figure 2 Wechsler 2005 These wooden racks Figure 3 are approximately 3 m wide and
50150 m long Additionally a small number of oysters are grown in floating or hanging mesh
bags attached to racks or suspended in the water column Wechsler 2005
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Figure 2 Location of oyster racks and fish sampling stations in Drakes Estero Point
Reyes National Seashore from Wechsler 2005
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Figure 3 The oyster racks of JohnsonsOyster Company in Drakes Estero Point Reyes
National Seashore photo courtesy of David Press



The leasee uses a hanging line technique to grow oysters in the subtidal portion of Drakes
Estero see Figure 4 from Wechsler 2005 As the oysters are held above the bottom
substrate predation by benthos is reduced and the oysters are submerged throughout the
entire tidal cycle enhancing their growth rate Matthieson 2001 Because the water
temperature in Drakes Estero is too low for Pacific oysters to successfully reproduce Fred
Conte University of California personal communication to Jesse Wechsler Johnsons
imports larval spat from several international oyster stocks Juveniles are incubated on shore
for several weeks until they have settled onto old adult oyster shells clutch which are then
spaced evenly on invertedU strings which are draped over the wooden racks and cultured
for approximately eighteen months Harvests are done manually and oysters are brought by
flat bottomed barge to a small processing plant at the head of Schooner Bay At peak
production Johnsonsharvests up to 80000 bivalves per day which workers sort shuck
clean and sell on premises by the pint quart or on the halfshell Mark Johnson Johnsons
Oyster Company personal communication to Jesse Wechsler v see Wechsler 2005

Figure 4 Wooden racks and oyster harvest
technique JohnsonsOyster Company Drakes
Estero Point Reyes National Seashore



Quality Control and Quality Assurance

In order to collect the best data under the constraints of inclement weather hazards and

safety budget limitations and time constraints our study design was focused on sampling
organisms and their environments in 1 the most heavily farmed arm of Drakes Estero where
the oyster operation is based Schooner Bay and at 2 the least impacted arm of the
estero where oysters have not been cultivated Estero de Limantour in the Wilderness Area
Three duplicates ie replicates of all samples were taken to assess differences between
samples and sampling was done through the year temporally to pick up any seasonal
changes Personnel were all well trained in the sampling methodologies organism
identification and laboratory techniques The analysis of sediment and water samples was
done by the professional certified staff of the University of CaliforniasDANK Anaytical
Laboratory at UC Davis Review of sampling methodologies data sets data analyses and
findings was done by the professional statisticians in the UC Davis Statistics Consulting
Laboratory by Professor Peter Moyle UC Davis for the benthic invertebates and the fish by
Dr Sharon Kramer Stillwater Consultants for the fish and by Dr Ted Grosholz UC Davis
for the invertebrates through work with the three graduate student researchers Pl Professor
ElliottFisk and thesis reviews

Field Sampling Locations

Four primary study locations were selected for Schooner Bay and then for Estero de
Limnatour Schooner Bay is the main arm of Drakes Estero for the Johnsonsoyster farming
operation Oyster racks were randomly selected as Racks 5 8 11 and 14 and a coin tossed
to decide which side of the rack to place the 5 10 50 or 75 m away sites along Sampling
was done at or adjacent to the racks and then a set distance from them

Estero de Limantour is the quasicontol site for oyster farming impacts as no oyster racks
occur in this most remote arm of Drakes Estero from the mariculture sites With no racks

here four grid sites were randomly selected for sampling from the Point Reyes National
Seashore reference grid system as
Grid 55 UTME 507970 UTMN 4210107
Grid 97 UTME 508170 UTMN 4210507
Grid 116 UTME 508070 UTMN 4210707
Grid 186 UTME 508070 UTMN 4210907

Fish Community Sampling

UC Davis Graduate Student Researcher Jesse Wechsler conducted the fish sampling and
data analysis This information is taken from his mastersthesis Wechsler 2005 as
supervised by Professor ElliottFisk and also reviewed and approved by Professor Peter
Moyle and Dr Sharon Kramer Wechsler sampled the fish community both adjacent to
Schooner Adjacent and at a distance of approximately seventyfive meters Schooner
Away from three randomly selected oyster racks in the subtidal portion of Schooner Bay For

0



estero where oysters have not been cultivated Estero de Limantour in the Wilderness Area
Three duplicates ie replicates of all samples were taken to assess differences between
samples and sampling was done through the year temporally to pick up any seasonal
changes Personnel were all well trained in the sampling methodologies organism
identification and laboratory techniques The analysis of sediment and water samples was
done by the professional certified staff of the University of CaliforniasDANR Anaytical
Laboratory at UC Davis Review of sampling methodologies data sets data analyses and
findings was done by the professional statisticians in the UC Davis Statistics Consulting
Laboratory by Professor Peter Moyle UC Davis for the benthic invertebates and the fish by
Dr Sharon Kramer Stillwater Consultants for the fish and by Dr Ted Grosholz UC Davis
for the invertebrates through work with the three graduate student researchers PI Professor
ElliottFisk and thesis reviews

Field Sampling Locations

Four primary study locations were selected for Schooner Bay and then for Estero de
Limnatour Schooner Bay is the main arm of Drakes Estero for the Johnsonsoyster farming
operation Oyster racks were randomly selected as Fucks 5 8 11 and 14 and a coin tossed
to decide which side of the rack to place the 5 10 50 or 75 m away sites along Sampling
was done at or adjacent to the racks and then a set distance from them

Estero de Limantour is the quasicontol site for oyster farming impacts as no oyster racks
occur in this most remote arm of Drakes Estero from the mariculture sites With no racks

here four grid sites were randomly selected for sampling from the Point Reyes National
Seashore reference grid system as
Grid 55 UTME 507970 UTMN 4210107
Grid 97 UTME 508170 UTMN 4210507
Grid 116 UTME 508070 UTMN 4210707
Grid 136 UTME 508070 UTMN 4210907

Fish Community Sampling

UC Davis Graduate Student Researcher Jesse Wechsler conducted the fish sampling and
data analysis This information is taken from his mastersthesis Wechsler 2005 as
supervised by Professor ElliottFisk and also reviewed and approved by Professor Peter
Moyle and Dr Sharon Kramer Wechsler sampled the fish community both adjacent to
Schooner Adjacent and at a distance of approximately seventyfive meters Schooner
Away from three randomly selected oyster racks in the subtidal portion of Schooner Bay For
comparison three randomly selected sites were sampled in Estero de Limantour a marine
reserve located approximately three nautical miles away from the oyster farm and a quasi or
pseudo control for the mariculture impacts as the arm of the estero most remote from the
oyster cultivation All sampling events took place during the day at high or slack tide and
lasted for three to five days Table 1 A 43meter aluminum Klamath skiff with a Mercury 10
HP engine owned by UC Davis was used for all fish sampling efforts The shallow draw of the
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skiff allowed access to most areas of the estero during high or slack tides Average water
depth at the time of sampling was between one and two meters With safety concerns poor
weather and operating difficulties for the boat Wechsler was not able
to complete the surveys in December 2002 and April 2003 that portion of the data was used

to report on species presence and absence only Since the majority of oyster racks were
located in eelgrass Zosfera marina
beds all sampling was conducted Table 1 Sample dates for the Drakes Estero

primarily within this habitat type lchthyofauna Oyster Maricuiture study Point
Surveys were conducted seasonally Reyes National Seashore

from December 2002 to January 2004
to gather additional information about
the temporal use of Drakes Estero by
marine fishes

At each station Wechsler took
three replicate ottertrawl samples that
lasted three to five minutes each

depending on the dimensions of the
oyster rack When adjacent to an
oyster rack he navigated the boat and
trawl as close to the structure as

possible without endangering the net
a distance of approximately 1 2 m

Sample Number Sample Period

1

December 3 December 4
002

ril 3 April 4 2003
June 28 July 2 2003
July 24 July 28 2003

5
August 25 September 6
2003

October 4 October 6 2003
October 17 October 19 20103
November 12 November 15
003

anuar 10 January 12 2004
Trawl direction was alternated to sample not used for
coincide with both incoming and analysis
outgoing tides Because water depth
was generally less than 2 m the trawl effectively captured benthic and pelagic fish
simultaneously In October trawling was ineffective because eelgrass approached peak
density During these samples the trawl immediately filled with eelgrass restricting both the
ability to catch fish and the ability to navigate As a result we replaced the trawl with a thirty
meter boat seine for the October sampling events

A 18meter X 60meter monofilarnent experimental gill net with eight panels 127cm
to 1016cm was fished repeatedly at all sites for 05 to 15 hours depending on the initial
catch rate of the first set The high density of fish sharks and rays in the estero mandated
short gill sets to reduce the likelihood of incidental mortality Three sets were made per site
per sampling episode Adjacent to the racks the gill net was attached directly to the wooden
supports At sites away from the racks the gill net was set parallel to the rack orientation at a
distance of approximately 75 m In Estero de Limantour the gill net was set as close to the
trawl sites as possible where water depth allowed
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To catch small benthic and crevice dwelling fish we set four to six minnow traps at
each sampling station for eighteen to twentyfour hours All traps were attached to fluorescent
buoys to allow for relocation and retrieval Adjacent to the oyster racks minnow traps were
tied directly to the wooden supports Away from the racks and in Estero de Limantour traps
were set approximately 10 m apart We used several baits to experiment with fishing
effectiveness including stink bait cat food squid herring and anchovies

Rectangular collapsible mesh fish traps were used experimentally but because they
were regularly destroyed by benthic decapods this method was discarded Hoop nets and
fyke nets were also used on an experimental basis but were not particularly successful both
of these methods were discarded

Miller and Leas Guide to the Coastal Marine Fishes of California 1972 was used for
all fish identifications made in the field Fish not identified in the field were collected and

brought to our University of California Davis laboratory and museum for identification Total
length for all individual fish and biomass per species were recorded unless measurements
increased the likelihood of fish mortality Recorded fish length was used as an indication of
lifestage to assess the nursery function of the estero Wechsler 2005

Benthic Invertebrate Community Sampling
Sediment cores were also taken in replicates of 3 at each sampling site to a depth of 10
centimeters to sample benthic invertebrates both at and away from the racks in Schooner
Bay by Harbin and Press and in the pseudo control arm of Estero de Limantour by Press
Duplicate sediment cores also replicates of 3 were collected for physical texture particle
size and chemical analyses In her research begun before the funded project started Harbin
2004 chose two sets of oyster racks within Schooner Bay for sampling in order to ensure
that all samples were taken from areas with comparable hydrology and sediments Six
different locations were sampled beneath and adjacent to the oyster racks for invertebrate
and sediment analyses All sampling locations overlapped with the location of eelgrass beds
however samples were taken in fall and winter after the eelgrass had died back All samples
were taken in subtidal portions of the bay Water depths ranged between one and two meters
at the time of sampling For winter sampling on January 20 2001 core samples were taken
at one sample point beneath each rack R1 R2 and at four successive distances 1 5 10
and 50 m from each oyster rack to evaluate invertebrate diversity and abundance beneath
oyster racks and adjacent areas 1 5 10 and 50 m away Three core samples were taken
at each sampling point n30 For fall sampling on October 21 2001 core samples were
taken at four sample points R3 R4 R5 and R6 beneath the westernmost rack within
Schooner Bay and at four sample points in adjacent areas 10 m away Two core samples
were taken at each sample point n16 All samples were taken from a kayak using a large
bore sediment corer 10 cm diameter x 10 cm deep on an aluminum extension rod Aquatic
Research Instruments Idaho Harbin 2004

Sediment samples were kept on ice taken back to the laboratory and sieved through a mesh
of 05 mm fixed in 4 buffered formalin for 48 hours resieved through a 05 mm mesh and
transferred to 70 ethanol for Later identification All individual organisms in each core were
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counted and identified to the lowest taxonomic level possible using taxonomic keys Smith
and Carlton 1974 Kozloff 1996 and a dissecting microscope Leica GZ7 74X In some

cases this was only to order or family as many marine invertebrate groups are not well
described ie ostracods or their taxonomy is in flux ie amphipods and available taxonomic
keys are considered obsolete Harbin 2064

Sediment cores for sediment particle size and organic content analyses were taken in the
same manner and at the same time as those for rnacrobenthos Samples were frozen in the
laboratory until analyzed Samples analyzed for organic content were thawed then dried at
100 C for 24 hours ground to powder with a mortar and pestle and combusted at 450 C for
2 hours in a muffle furnace to determine their ashfree dry weight Particle size analysis of
sand silt and clay in soil suspension by hydrometer was carried out following the methods of
Gee and Bauder 1979 by the DANK Analytical Laboratory at University of California Davis
A time series of hydrometer readings were taken to estimate sand silt and clay percentages
in a soil suspended solution Hydrometer readings were taken over a time period of 05
minute to 24 hours and Na hexa metaphosphate was used as a dispersant Harbin 2004

Sites and locations for these 10 cm sediment cores as collected in 2003 and 2004 by David
Press were taken at the rack vs 50 m away based on Harbinsearlier findings and
recommendations for Schooner Bay 412803 Rack 11 Away only 4130103 Rack 14 Rack

11 Rack 5 Rack 5 Away Rack 14 Away 512103 Rack 8 Rack 8 Away 101403 Rack

14 Rack 14 Away Rack 5 Rack 5 Away and 101603 Rack 11 Rack 11 Away Rack 8

Rack 8 Away and for Estero de Limantour 5128103 all four grid points and 1015103 all

four grid points Sites and locations for the sediment samples for physicochemical analyses
as sampled by David Press were Schooner Bay 7115104 all 8 sites at and away from oyster

racks and Estero de Limantour 7123104 all four grid points All infaunal sediment cores
were processed using the same techniques Harbin 2004 used but due to time and budget
constraints were were only able to separate all the organisms from the sediment and
preserve them not identify them All 79 samples or preserved organisms remaining to be
identified are at UC Davis

Epibenthic Invertebrate Community Sampling

Epibenthic invertebrates were sampled as both mobile and sessile organisms in the eelgrass
beds and as the fouling community at the oyster racks Bycatch epibenthic invertebrates
were also noted with fish sampling especially that using the trawls over eelgrass beds This
work is very much incomplete due to adverse weather and other logistic problems that limited
time on the water

We used a stratified random sampling scheme to select sampling sites in the subtidal since
we are interested in the organisms and physical processes at and away from oyster racks in
Schooner Bay and in the control area of Estero de Limantour Oyster racks in Schooner Bay
were numbered from digital photographs and randomly selected for sampling using a random
numbers table In order to select random sampling sites in the Estero de Limantour a geo
referenced grid was generated using Arclnfo GIS software that may be placed over a digital
aerial photo of the estuary The grid cells measured 100 x 100 m and covered the total area
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of Estero de Limantour With each grid cell numbered cells were then randomly selected for
field sampling such that no cell extends into the intertidal zone of the estuary and no two cells
lie adjacent to one another UTM coordinates for the center of each cell were generated
allowing field teams to navigate to the center of each sampling cell with an accuracy of 1 2
m using a handheld GPS

Our research design was to use throw traps to estimate densities of epibenthic invertebrates
and invertebrates associated with the eelgrass Zosfera marina community Rozas and
Minello 1997 Raposa and Oviatt 2000 A one meter square trap was constructed that
stands one meter tall fitted with 3 mm wire mesh around the sides Chick et al 1992
Raposa and Oviatt 2000 Eelgrass enclosed within the trap was clipped at the vase and put
into a bucket containing seawater on board the boat Once clear of eelgrass the throw trap
was swept with a large dip net of 1 mm mesh size Chick et al 1992 Raposa and Oviatt
2000 All fish and invertebrates collected in the dip net were retained Net sweeps were
made until three consecutive sweeps come up empty Eelgrass retained in the collecting
bucket was also washed and cleared of all invertebrates by hand Bycatch fish collected
from the throw trap with the dip net were identified and enumerated in the field Invertebrates
collected were identified in the field enumerated and returned to the water The remaining
contents of each bucket were passed through a 05 mm sieve to collect all other small
invertebrates which were fixed in 4 buffered formalin for 48 hours transferred to 70

ethanol and identified to the lowest taxonomic level in the laboratory using standard
taxonomic keys Light 1975 Morris et al 1980 At least three replicate samples were taken
with the throw trap at each site Press unpublished This work is incomplete and not
reported on herein

Due to the presence of the oyster rack structures and the potential introduction of non native
organims by the oyster farm practices we put our highest priority on determination of what
species of invertebrates composed the fouling community sponges tunicates hydroids
bryozoans barnacles bivalve molluscs etc at the oyster racks Without having to snorkle or
SCUBA to sample or disturb the oyster cultivation we installed 20 x 20 cm settling fouling
plates on fixed rods suspended 15 feet 45 cm above the bottom at and away from the
oyster racks These were installed as replicates of three plates per site These were collected
at intervals to see what organisms were resident at the racks and had colonized the plates
The first set of settlement plates was deployed in Schooner Bay and Estero de Limantour on
April 14 2003 Sites and locations for the settlement plates as collected retrieved by David
Press were 7123103 all 12 sample sites in Schooner Bay and Estero de Limantour and
8111104 to 8117104 scheduled to pull and read all settlement plates Percent cover
estimates of organisms were made in the field by a point sampling technique Using a 20 x
20 cm grid placed over the plate the species present were recorded at 25 randomly selected
grid coordinates Sutherland 1974 The plates were also quickly inventoried for rare species
not found in the percent cover estimate Mobile invertebrates collected on the settlement
plates were not enumerated or identified

Water and Sediment Sampling and Analyses
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To see if differences in the characteristics of sediment and water samples at the racks
existed to those away from the mariculture oyster racks samples were collected periodically
and analyzed for total suspended solids TSS ammonia and nitrate dissolved oxygen
water clarity salinity and water temperature were also recorded with sample colletion
Ammonia nitrate and TSS samples were taken at a depth of thirty centimeters with a bottle
mounted pole sampler and brought to our DANK Analytical Laboratory at the University of
California Davis for processing Water clarity was measured in the field with a Secchi disc
salinity temperature and dissolved oxygen were measured in the field with a YSI 85 meter
Results from the physicochemical and nutrient samples are listed in Appendix B and
Appendix C

Results and Discussion Accomplishments and Failures of the Project
including actions not successfully accomplished and why

Fish community condensed from Wechsler 2005 We captured 3128 fish which
represented 20 families and 35 species see Appendix A The surfperches Embiotocidae
were the predominant family 8 species followed by the sculpins Cottidae with 4 species
All other families consisted of 2 or fewer species Because of sampling difficulties
encountered during the December 2002 and April 2003 sampling efforts only the data from
the seven sampling periods from June 2003 through January 2004 were used for the
statistical tests and descriptive accounts of the fish communities this data incorporated 2816
fish and twentynine species of this total 44 of the fish were captured in Estero de
Limantour 30 away from the racks in Schooner Bay and 26 percent adjacent to the
racks in Schooner Bay Five species topsmelt Atherinopsis affinis three spined stickleback
Gasterosteus aculeatus staghorn sculpin Leptocottus armatus Bay pipefish Sygnathus
leptorhynchus and kelp surfperch Brachyistius frenatus dominated the fish assemblage
and accounted for eightynine percent of the total catch Table 3 It is likely that these five
species are permanent residents of Drakes Estero as they were collected during all sampling
episodes Six species were intermediate in abundance represented by greater thanl0 but
fewer than 100 individuals The remaining 18 species were captured in lower frequencies
with total catch per species consisting of 10 individuals or fewer The ShannonWeiner
Function of Diversity Index indicated that the fish community associated with the oyster racks
was the most diverse Species richness was similar among all three sites Table 3
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Table 3 Relative abundance of the fish species captured during the Drakes Estero Ichthyofauna
Ovster Mariculture study Point Reyes National Seashore December 2002 January 2044

Scientific Name Common Name Estero de
Limantour

Schooner

Adjacent

Schooner

Away

Grand

Total

Relative
ao of Total

A thennopsis affrnis to melt 487 83 306 876 3111

Gasterosteus aculeatus threes ined stickleback 317 54 80 451 1602

Le tocottus armatus sta horn scut in 226 97 108 431 1531

Sygna thusle torte chus Bay s efsh 102 180 132 414 1470

Brach igius frenatus kelp surfperch 41 195 105 1 341 1211

C mato aster aggregata shiner surfperch 14 39 41 94 334

Trlakis semifascfata lea and shark 15 31 25 71 252

Otharichth s sti maeus speckled sanddab 1 20 10 31 110

Athenno sis cahlbrniensis jacksmelt 8 5 12 25 089

Gibbonsia metzr striped kel fish 8 3 3 14 050

Embiotoca jacksoni black surfperch 7 3 3 13 04694

Micrometrus minimus dwarf suff2erch 3 5 0 1 8 028110

Aulorhrichus flavidus tubesnout 1 1 6 8 028

Oinocottus analis wooy scut in 0 6 1 7 025

Sebastes s unid rockfish 0 3 2 5 018

Hyperprosopon ar enteum walleye surfperch 2 2 0 4 01400

Pholis omata saddleback gunnel 2 2 0 4 014

Pfatichth s steflatus stary flounder 2 0 1 3 011

Le obius fe idus Bay ob 0 0 3 3 011

Damalichth s vacca pile surf erch 2 0 0 2 047

Isa setta isole is butter sole 2 0 0 Z 007

Micro adusproximus Pacific tomcod 0 2 0 2 017

Ou ea harm us Pacific herring 1 0 0 1 004

Hypsopsetta guttulata diamond turbot I 0 0 1 004

Cebidichth s viofaceus monkeyfaced eel 0 1 0 1 1 004

Hemrfe idotus s inosus brown Irish Lard 0 0 1 1 004

Hypomesus pretiosus surf smelt 0 1 0 I 1 004

Porichth s notatus plainfin midshipman 0 1 0 1 004

Scorpaenichthy marmoratus cabezon 0 0 1 1 404

Total Number of individuals 1 734 840 2
Percent of Total 4411 2607 1 2983 100090

Species Diversity 163 1 105 1 191 1

Species Richness 1 20 1 21 1 18 1 29

Likely permanent residents

Calculat

ed

ANOVA

values indicated that there were no significant differences in the abundance of fish over time
F055 p001 or among sites F023 p001 between Schooner Adjacent Schooner
Away and Estero de Limantour There were also no significant differences in the number of
species captured F107 p001 or number of species among sitesF016 p001 during
this study Table 4 Confidence levels were all set at p001 as listed in Table 4 and these
p values were not met

Table 4 Twoway analysis of variance for abundance of fish and number of species Drakes
Estero Ichthyofauna Oyster Mariculture study Point Reyes National Seashore December 2002
Janua 2004

ANOVA results for tests of significance for abundance of fish captured a 01

Source of Variation

Sum

Squares
Degrees of
Freedom Variance Calculated Fvalues

SS between 227 20 011 variable A date 055 001

SS variable A date 082 6 014 variable B site 023 001

SS variable B site 011 1 Z 1 006 interaction 045 001

SS interaction 1 133 1 12 1 011
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55 within 1 922 1 37 1 025

ANOVA results for tests ofsi nificance for number of s ecies ca tured 001
7

Sum Degrees of
Source of Variation Squares Freedom Variance Caiculated Fvalues P

SS between 0926 20 004 variable A date 1107 001

SS variable A date 0351 6 005 variable B site 016 001

SS variable B site 0017 2 0009 interaction 085 001

SS interaction 1 0557 12 004

SS within 1 2025 1 37 005

significant at the p001 level

Four of the five similarity tests run on the fish community assemblages Renkonen Percent
Similarity Euclidian Distance Bray Curtis Index Morista Index see Wechsler 2005 for
additional information showed that the fish communities adjacent to the oyster racks and in
Estero de Limantour were the most compositionally different or divergent Two of the three
calculated similarity coefficients indicated a similar trend The Morista Index reportedly the
most appropriate for use in ecology showed the most pronounced difference in the fish
assemblages In contrast the Canberra Index indicated that all three communities were
compositionally similar The number of species per guild was not greatIV altered by the
presence of the oyster racks but changes in fish abundance within each guild were observed
Table 6 Fewer pelagic planktivorous and more structure feeding fish eg Embiotocidae

fish were found associated with the oyster racks Although more species of the Embiotocidae
family were captured in Estero de Limantour kelp surfperch and shiner surfperch were found
in higher densities in Schooner Bay adjacent to the racks Nearly twice as many benthic fish
were captured in Estero de Limantour although ninetyone percent were staghorn sculpin Of
the predominant benthic species speckled sanddab wooly sculpin and leopard sharks were
captured more frequently adjacent to the oyster racks The frequency of crevice dwelling was
highest in Estero de Limantour however the chosen sample gear was not successful in
capturing many individuals Table 6 Anecdotally numerous crevice dwelling fish eg
monkeyfaced eels striped kelpfish were observed on the fiatbottomed barges used to
harvest oysters suggesting that these fish use the oyster shell matrix as habitat A similar
number of eelgrass dependent fish was captured in all sites
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Table 6 Number of fish per ecological guild captured during the Drakes Estero Ichthyofauna
Ovster Mariculture study Point IRe es National Seashore December 2002 January 2004

chooling Plantivores Common Name

6 1

wn Irish lord

er Away

Atherina sis affinis topsmelt 7777T

0 1

06

Athernina sis cafifomiensis acksmelt

2

2

L7u a hares us Pacific herring

0

2

1

2

0

Total
18

Structure Feeders Common Name Estero de Limantour Schooner Adjacent Schooner Away

8rarh fstius frenatus kelp surfperch 41 195 105

C mato aster aggregata shiner surfperch 14 39 41

Embiotoca acksoni black surfperch 7 3 3

Damalichth s vacca pile surfperch 2 0 0

Hypeipmsopo argenteum walleye surfperch 2 2 0

Micrometrus minimus dwarf surfperch 3 5 0

Total 69 244 149

Benthic Oriented Common Name Estero de Limantour Schooner Adjacent Schooner Away

Triakis

1 20

25

Porich

Ooly scut in 0 6 1

wn Irish lord 0 0 1

3rEy flounder 2 0 1

cabezon 0 0 1

butter sole 2 0 0

Micro adus2roxirnus
Total

Pacific tomcod 0

247

2

157

u

150

Crevice Dwellers Common Name Estero de Limantour Schooner Adjacent Schooner Away

Gibbonsfa metzi striped kei fish 8 3 3

Cebidichth s viofareus

Phoks ornata

monkeyfaced eel
saddleback gunnel

0

2

1

2

0

0

Total 10 6 3

Eelgrass Dependent Common Name Estero de Limantour Schooner Adjacent Schooner Away

Sygnathus fie torh nchus bay i eflsh 102 180 132

Aulorh nchus flavidus tubesnout 1 1 1 6

Total 103 181 1 138

17



In comparing Estero de Limantour and Schooner Adjacent the relative abundance and rank
order of the 5 dominant species was nearly reversed while a more equitable pattern of
abundance for these 5 species was noted at Schooner Away Table 7 These trends show

1 shifts in the fish assemblage to a group of species capable of taking advantage of the rack
structure in the water in Schooner Bay Schooner Adjacent and 2 differences in the
Physical environment and possibly in predators and competitors between Estero de
Limantour where oyster racks are not resent and Schooner Bay where intense o ster
farming is occurring

Table 7 Dominant species of fish captured during the Drakes Estero Ichthyofauna oyster
Mariculture study Point Re es National Seashore December 2002 Janua 2004

Scientific Name Common Name Estero de Limantour Schooner Adjacent Schooner Away

AMerfno sis affrnrs to smelt 487 83 306

Gasterosteus acufeatus threes ined stickleback 317 54 80

Le tocattus annatus sta horn scut in 226 97 108

5vanafts leptorhynch us Bay pi perish 102 180 132

Brach isbus frenatus kelp surfperch 41 195 105

Total 1173 609 731
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Juvenile fish were present in the estero throughout this study which indicated that the estero
fulfils a substantial nursery habitat function Table 8 from Wechsler 2005 Youngofyear fish
were identified in forty percent of the species captured which indicated that reproduction of
these species likely occurs within the estero see Wechsler 2005 for more information

Table S Lifestages of the fish captured during the Drakes Estero Ichthyofauna Oyster
Mariculture study Pointe es National Seashore

Scientific

Name

Common

Name

Size Range

Captured mm

Maximum length

for Adult Fish mm

Life

Stage

Am histichus argenteus barred surfperch 282313 425 A SA

Atherino sis afnis to smelt 47245 360 J SA YOY
Adierino srs califomiensis acksmelt 305425 4375 A SA

Aulorh nchus flavidus tubesnout 125 169 175 A SA

Brach istius frenatus kelp surfperch 30 155 2125 SA YOY

CebidichM s violaceus monkeyfaced eel 93 750

Cithanchth s g maeus speckled sanddab 40125 1675 J SA YOY

Clinocottus analis wooly scut in 5199 150 J SA YOY

Oupea hares us Pacific herring 85 450 3

mato aster aggntqata shiner surfperch 45138 175 J SA YOY

Damalichth s vacca p1le surf erch 315 342 435 A SA

Embiotoca jacksoN black surfperch 85382 38375 A

En raulis mardax northern anchovy 58 175225 YOY

Gasterosteus aculeatus threes fined stickleback 2586 100 J SA A YOY
Gibbonsia metzi striped kel fish 39 120 23125 J SA YOY

Hemile idotus s rnosus brown Irish Lord 155 250 SA

h5peTrosopon argenteurn walleye surfperch 71 170 300 J SA

Hypso guttulata diamond turbot 49 180 450 J SA YOY
Iso setta isole is butter sole 5069 54375 J YQY

Le ida obius le ides Bay ob 84104 100 A SA

Le tocottus amaatus sta horn scut in 34 195 300 SA YQY

Microgadus proximus Pacific tomcod 85 110 300 SA

Miacimetrus minimus dwarf surF erch 52 123 15625 J SA YOY
t hlodon elongates lin cod Ion 1125 3

hypomesus prietiosus surf smelt 168 300 SA

Phanerodon atripes white surfperch 75 310

Pholis omate saddleback gunnel 98158 300 SA

Platichthys stellatus starry flounder 130204 900

Porichthys notatus plainfin midshipman 149 375 SA

Scor aenichth marmoratus cabezon 180 975 J SA
Sebastes s unid rockfish 7086

Sygnathus lep Bay i efish 05317 325 J SA A YOY

datatiara fro Guide to the Coastal Marine Fishes of California Miller and Lea 1972
A adult
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SA sub adult

juvenile
YOY youngofyear

The abundance of fish captured in the estero was relatively steady except during the August
throughSeptember survey in which the maximum number of fish were observed This peak in
abundance was largely due to several large gill net hauls of schooling topsmelt The number
of species captured per sampling episode ranged from a minimum of 9 in October to a
maximum of 16 in November Table 8 Species composition also varied seasonally as
different species entered the estuary at different times of the year The nine most dominant
fish were captured in the estero during all sampling events indicating that at least one
lifestage may be in the estero at any point during any given year These nine species did
exhibit a seasonal pattern with regard to the use of the system see Wechsler 2005 for
additional information

This preliminary investigation into the relationship between oyster mariculture and the Drakes

Estero ichthvofauna suggests that species dominance in the fish community has shifted at

the oyster racks to favor structure oriented feeders However analysis of variance tests
showed no significant difference in species abundance or species richness among the three
fish communities sampled Because fish species richness and fish diversity were greatest in
the samples taken adjacent to the oyster racks it is likely that the physical structure
associated with the oyster mariculture facility enhances habitat complexity thereby providing
additional resources eg cover and feeding opportunities for fish The results of this study
indicate that a localized shift in species composition distribution and population dynamics of
certain fish species has occurred Alterations to the relative percentage of species captured
both within and amongst ecological guilds indicate that the resource base ie prey items
shelter may have shifted to favor several structureoriented feeders eg kelp surfperch
Four of the five indices used to assess the similarity of the fish assemblages showed the
greatest compositional divergence was between Estero de Limantour and Schooner
Adjacent This again suggests that the use of the artificial habitat derived from mariculture
facilities may attract opportunistic fish species to the racks if they provide resources not
otherwise available or supplement preexisting conditions

Benthic Invertebrate Community condensed from Harbin 2004

The most frequently encountered species in core samples included the tanaid Leptochelia
dubia the cumacean Cumella vulgaris amphipods polychaetes and ostracods Of the 46
samples taken and analyzed from beneath racks and adjacent areas L dubia were found in
all but 6 samples C vulgaris were found in all but 10 samples ostracods were found in all
but 2 samples and polychaetes and amphipods were found in all but 1 sample For a full list
of invertebrate species and taxa found in core samples see Appendix H from Harbin 2004
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should also be noted that we have an additional 79 benthic infauna core samples from
Schooner Bay and Estero de Limantour where we were able to sort extract and preserve the
organisms present but did not have funds or time to identify these suites of species Waste
from these samples is also preserved

The number of distinct taxonomic groups found in core samples at each distance ranged
between 11 and 15 From the pooled samples collected on October 20 2001 12 taxonomic
groups were found beneath racks and 12 taxonomic groups were found 10 meters away The
number of taxonomic groups found in samples collected from 0 to 50 meters from racks on
January 21 2001 is as follows 0 meters 14 1 meter 15 5 meters 11 10 meters 13
50 meters 14 Harbin 2004

Shannon Weiner indices calculated for each distance and sampling location ranged from 15
25 showing nearly uniform diversity at all sampling locations and distances For each
sample location Jaccardssimilarity index values calculated for percentage of overlap in taxa
diversity for 0 and 10 meter samples ranged between 43 and 60 An ANOVA conducted

separately for January and October samples did not reveal a significant difference in taxa
richness between samples collected in areas beneath oyster racks and areas adjacent to
oyster racks Table 9 A significant difference in the number of taxa was not found when data
were compared for the same distance at different sample locations Table 9 Samples
collected beneath oyster racks and ten meters away were also compared for both sample
dates concurrently with no finding of significance Table 9 Harbin 2004 Our statistical
consultants at UC Davis did not recommend a twoway ANOVA for distance by month as no
significance was found in any of the singlefactor tests Probability values p values given in
Table 9 are all values calculated by the ANOVA software and all but one see discussion
below well exceeded the specified confidence level of005
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Table 9 SingleFactor ANOVA Comparing Number of Individuals and Taxa Richness Below

Oyster Racks and in Adjacent Areas and SingleFactor ANOVA Comparing Results Within

Distances with Calculated PValues probability of occurrence Harbin 2004

Analysis df F

PValue

calculated

Janua Taxa All Racks 425 023902 091357

January Taxa Om 1m Racks 110 004425 083762

January Taxa Om 5m Racks 110 004425 083762

JanuM Taxa Om 10m Racks 110 000000 100000

January Taxa Om 50m Racks 110 047059 050831

January Individuals All Racks 425 159459 020677

January Individuals Om 1m Racks 110 163946 022930

January Individuals Om 5m Racks 110 144026 02577E

January Individuals Om 10m Racks 110 338607 009558

January Individuals Om 50m Racks 970 704666 002412

January Taxa Om Distances 14 005000 083402

Janua Taxa 1m Distances 14 000000 100000

January Taxa 5m Distances 14 400000 011612

January Taxa 10m Distances 14 002632 087900

January Taxa 50m Distances 14 045000 053908

January Individuals Om Distances 14 093556 038820

January Individuals 1m Distances 14 027131 062996

January Individuals 5m Distances 14 000067 098063

January Individuals 10m Distances 14 232690 020185

January Individuals 50m Distances 14 304765 015579

October Taxa All Racks 114 018156 067652

October Individuals All Racks 114 019930 066211

October Taxa Om Distances 34 066667 061510

October Taxa 1 O Distances 34 034503 079572

October Individuals Om Distances 34 109385 044817

October Individuals 10m Distances 34 043700 073881

Both Dates Taxa Om 10m Racks 126 009249 076346

Both Dates Individuals Om 10m Racks 126 042258 052135

Both Dates Taxa Om Distances 58 070026 063878

Both Dates Taxa 10m Distances 58 030217 089838

Both Dates Individuals Om Distances 58 136607 033035

Both Dates Individuals 10m Distances 58 098064 048410

Bold Italics Statistical Significance
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The relative abundance of dominant taxonomic groups was calculated for each distance and
sampling date as a percentage of the total number of individuals found in the pooled
samples For January 21 2001 zero to 50 meter samples the percentages ranged as follows
polycheates 621 amphipods 1635 ostracods 11 34 tanaids 338 cumaceans 2

9 and bivalves 11 29 Table 9 For October 20 2001 zero and 10 meter samples the
percentages ranged as follows polycheates 1619 amphipods 1533 ostracods 2728

tanaids 11 29 cumaceans 78 and bivalves 34 Similar patterns are observed in
the January and October samples for both amphipods and tanaids The percentage of
amphipods decreases by half between 0 and 10 meters for both sampling dates January 35

at 0 m vs 17 at 10 m October 33 at 0 m vs 15 at 10 m The percentage of
tanaids more than doubles between 0 and 10 meters for both sampling dates January 18

at 0 m vs 38 at 10 m October 11 at 0 m vs 29 at 10 m The percentage of
polycheetes ostracods cumaceans and bivalves was found to be similar below racks and
10 meters away in samples collected during October 2001 Those groups demonstrated
more variation in percentages found in the January 2001 samples The percentage of
ostracods and bivalves showed a marked increase at 50 meters away from the racks

In January 2001 invertebrate abundance compared via singlefactor ANOVA was found to be
significantly higher in samples collected 50 meters away from racks mean 91 than
beneath racks mean 39 pvalue 002412 Table 9 This pattern was not observed for
any of the other pairwise comparisons of invertebrate abundance for the January or October
sampling dates

A significant increase in the abundance of infaunal invertebrates was observed in areas 50

meters away from oyster racks as compared to areas beneath oyster racks in January 2001
An increase in macroinfaunal abundance in areas adjacent to oyster racks was documented
by Nugues et al 1996 and Castel et al 1989 in their research in other region Possible
explanations for decreased abundance below oyster racks include increased predation by
fish and deca ods attracted too ster cultivation sites by the high densities of oysters Castel
et al 19891 in addition to the potential inhibition of predatory efficiency in areas of dense
eel grass cover ie control areas due to the presence of blades and roots which inhibit
foraging epibenthos Reise 1985 In addition some studies provide evidence that dense
assemblages of filter feeders oysters in this case may reduce recruitment of other species
with a planktonic larval stage Woodin 1976 Best 1978 Williams 1980

Significantly higher Shannon Weiner diversity index values were reported by Nugues et al
1996 for areas within 15 meters of oyster trestles than beneath them Such a pattern was
not detected in this Drakes Estero study as ShannonWeiner index values were relatively
similar for both cultivated and adjacent areas Samples taken from adjacent areas and areas
beneath racks were characterized by a similar taxonomic composition as evidenced by the
Jaccardssimilarity indices At all but one sampling location more than half of the taxa were
found in both samples In addition taxa richness was relatively similar across distances and
between distances for the two sample dates
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A significant difference in the number of taxa was not found in any of the singlefactor
ANOVA analyses Overall taxa richness was not influenced bV o ster a uaculture in
Schooner Ba However the relative abundance of various taxa may be influenced by the
oyster operation The descriptive data presented here hints at this pattern However more
collection of data will be necessary to draw more meaningful conclusions The relative
abundance of ostracods and bivalves approximately doubles between zero and 50 meters
This may be due to decreased predation as previously discussed as a possible explanation
for an increase in invertebrate abundance 50 meters from the racks Ostracods and bivalves

likely rely on the same food source as oysters given that they are many of them are filter
feeders The filtering of phytoplankton from the water column by oysters may be limiting the
amount available to other organisms in the vicinity that rely directly on this food source
Previous studies have shown that the Eastern oyster can significantly reduce the abundance
of phytoplankton in the water column in some cases by half Ulanowicz and Tuttle 1992
and alter the structure of the microbial community Wetz et al 2002 The relative abundance
of amphipods was found to be higher below racks than in adjacent areas for both sampling
dates The amphi pods living in soft sediment habitat such as this are likely to be detritus
feeders Although percent organic matter was not found to be increase significantly beneath
racks perhaps a preferred or more easily accessible food source was available below racks
than in adjacent areas Eelgrass detritus was observed to collect beneath racks Most of the
polychaetes found in the samples belong to the Nereid family Their relative abundance was
for the most part unchanged in areas beneath and adjacent to oyster racks These
polychaetes are predatory and are likely to be unaffected by taxonomic shifts of other
infaunal groups as long as prey items remain abundant

Marine Invertebrate Fouling Community

The marine invertebrate fouling community of sessile organisms could be properly
characterized as introduced and invasive due to lacy of hard shallow water substrate in

Drakes Estero Table 10 This community is present and associated with the oyster farming
operation in Schooner Bay but non existent in Estero de Limantour where no fouling
organisms settled or grew on the plates other than one Balanus species on one plate Very
little research has been done on non native invasive species in this community type on the
West Coast but we believe that the nonnative Didemnum lahillei may properly be called an
invasive species see
httpllwoodshoIeerusgsgovproject pagesstelwagendidemnum for more

information It is unlikely that the Balanus spp Botryllvides spp Botryllus spp Obelia spp
or Spirorbis spp are introduced since there are common native species in these
genera However as there are also some introduced species in these genera David Press
erred on the side of caution and simply listed them as UNKNOWN in regard to their invasive
status Some of the fouling plates set in Schooner Bay became completely covered by
Didemnum lahillei and it grew over all the other organisms on many of those plates as an
aggressive species of tunicate The full data set is a PC Access database that has been
provided to Pt Reyes National Seashore and is attached here as a text file in Appendices E
F and G showing species by point location by station and percent cover and showing other
species not listed below More research is recommended on the systematics taxonomy of
the fouling organisms in Drakes Estero
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Table 10 Invertebrate Fouling Community and Invasive Status
SpCode Species Phylum SubGroup CommonGroup Invasive

BOTROI Botrylloides sp Chordata Ascidiacea Tunicate LINK

BOTRUS Botryllus sp Chordata Ascidiacea Tunicate UNK

DIAL Didemnum albidum Chordata Ascidiacea Tunicate UNK

DiLA Didemnum lahilei Chordata Ascidiacea Tunicate YES

DIOC Distalpia occidentalis Chordata Ascidiacea Tunicate NO

BUNE Bugula neritina Ectoprocta Cheilostomata Bryozoan NO

SCUN Schizoporella unicornis Ectoprocta Cheilostomata Bryozoan Introduced

WASU Watersipora subtorquata Ectoprocta Cheilostomata Bryozoan Introduced

BALA Balanus sp Arthropoda Cirripedia Barnacle UNK

SPIR Spirorbis sp Annelida Polychaete Tube Worm UNK

BARE Bare NA NA NA NA

OBEL Obelia sp Cnidaria Hydrozoa Hydroid UNK

HABO Halichondria bowerbanki Porifera NA Sponge Introduced

TUN1 unknown tunicate 1 black and yellow Chordata Ascidiacea Tunicate UNK

TUN2 unknown tunicate 2 dark gray Chordata Ascidiacea Tunicate UNK

Marine Invertebrate Eelgrass Epibethic Community

The suite of species typical of our central California subtidal shallow water marine
communities especially these organisms associated with eelgrass beds were found in
Drakes Estero This work is very much incomplete as David Presss time on the boat with
Jesse Wechsler was very limited by weather boat and other logistical problems Fishing
data sheets note that kelp crab were frequently collected and that rock crab Dungeness
crab various nudibranchs shrimp and starfish were collected along with select amphipods
and nematodes There is not enough data nor species level identifications of organisms to
warrant any analysis

Physical Environment

The hydrologic conditions of coastal embayments such as Drakes Estero including water
circulation patterns precipitation and tidal flushing play an important role in determining the
fate of materials are deposited there Hayakawa et al 2001 Wechsler 2005 The relatively
small scale of the Johnsonsoyster farming operation combined with the hydrologic
conditions in Drakes Estero likely dissipate the accumulation of biodeposits eg oyster
feces that other studies have been shown to effect benthic ecology and water quality In
Drakes Estero the tidal prism is high and a large volume of water drains twice daily with the
mixed semidiurnal tidal regime Our analyses of a limited set of water and sediment
samples suggest that no major deterioration in water quality exists adjacent to the oyster
racks see Appendices B and C We did not have access to data reportedly collected by the
California Department of Health Services on fecal contamination coliform bacteria or
phytoplankton blooms that may be associated with shellfish food safety concerns In regard
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to the physical environment we did map using GPS technology the oyster racks sand bars
eelgrass beds and any other obvious physical features in Drakes Estero This information
was provided to the park as a series of GISlayers

From Harbins research 2004 she found that all sediments appeared oxygenated as
evidenced by light to medium brown coloration of the uppermost portion of the sediments
Mean percent organic matter of core samples was 525 below racks and 527 in adjacent
areas 10 meters away and ranged from 31798 The amount of organic matter in
sediment from adjacent areas was not found to be significantly different from that beneath
racks t004 t critical245 Mean sediment composition of samples taken beneath racks
was 43 silt 28 clay and 30 sand Mean sediment composition of samples taken 10
meters away from racks was 49 silt 26 clay and 25 sand A significant increase in the
percentage of silt t875 tcritical207 and a significant decrease in the percentage of sand
t496 tcritical207 were found 10 meters away from racks Average percent siltclay
values for each sample are shown in Table 11

Table 11 Sediment Characteristics

A significant difference in the percent organic matter in areas below and adjacent to the
oyster racks was not detected and all sediments appeared oxygenated to at least a depth of
10 cm Harbin 2004 Nugues et al 1996 detected a decrease in the depth of the
oxygenated layer and an increase in organic content of the sediment beneath oyster
cultivation structures elsewhere However such patterns were not observed in Drakes
Estero The organic matter input into the estuary with the breakdown of the vegetative
material from the eelgrass in the fall and winter likely accounts for the relatively high percent
organic matter found in all sediment cores Although pseudofecesfrom the suspended
ovsters may contribute to the amount of organic matter below the racks addina to the

system the amount of organic matter resulting from eelgrass decomposition is likely far
greater considering how expansive and dense the beds are within the estuary making an
significant organic inputs from the ovsters undetectable in this studv Harbin 20041 Tidal

action eelgrass root zone oxidation and currents continuously mixing water through the
estuary likely maintain oxygenated surface sediments The expansive eel grass beds attest to
this as Zostera prefers sediments in which the surface is oxidized Wood et al 1969

i

Avg Organic Content Avg Silt Clay
Location Date 10 meters 0 meters 10 meters 0 meters

RI 1212001 771 918 805 765

R2 112112001 901 748 745 76

R3 10202001 368 397 705 70

R4 102020011 384 1 354 73 68

R5 10202001 333 1 352 70 715

R6 102020011 407 1 383 735 1 735

A significant difference in the percent organic matter in areas below and adjacent to the
oyster racks was not detected and all sediments appeared oxygenated to at least a depth of
10 cm Harbin 2004 Nugues et al 1996 detected a decrease in the depth of the
oxygenated layer and an increase in organic content of the sediment beneath oyster
cultivation structures elsewhere However such patterns were not observed in Drakes
Estero The organic matter input into the estuary with the breakdown of the vegetative
material from the eelgrass in the fall and winter likely accounts for the relatively high percent
organic matter found in all sediment cores Although pseudofecesfrom the suspended
ovsters may contribute to the amount of organic matter below the racks addina to the

system the amount of organic matter resulting from eelgrass decomposition is likely far
greater considering how expansive and dense the beds are within the estuary making an
significant organic inputs from the ovsters undetectable in this studv Harbin 20041 Tidal

action eelgrass root zone oxidation and currents continuously mixing water through the
estuary likely maintain oxygenated surface sediments The expansive eel grass beds attest to
this as Zostera prefers sediments in which the surface is oxidized Wood et al 1969
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The decrease in sift content values beneath the oyster racks in this study maV indicate some
sediment erosion is taking face due to the presence of the rack structures however the
difference 43 below racks as compared to 49 in control areas 10 meters away is not
likely great enough to alter benthic invertebrate community composition as the siltclay
fractions beneath the racks are still quite high up to 980 and the majority of the
organisms found are deposit feeders ie amphipods see Harbin 2004 However erosion
may be a factor in reduced invertebrate abundance beneath the racks Further study
addressing the explanation for these patterns is needed

A more intensive study of water quality nutrient budgets and sedimentation rates along with
the hydrodynamics of the estuary is advised

Conclusions and Lessons Learned

The oyster mariculture has had an impact on the marine fish and invertebrates of Drakes
Estero Invasive organisms as a fouling community and in particular the non native species
of tunicate Didemnum lahillei have recruited into the estero This fouling community is not
present in Estero de Limantour where oyster farming is absent The relative abundance of
various benthic invertebrate and fish species has changed at and around the oyster racks in
Schooner Bay with the oyster cultivation The physical structure of the racks provides a
different set of habitats for marine species influencing the penetration of light sedimentation
and erosion and providing a hard substrate Overall richness eg species diversity of
benthic infaunal taxa was not influenced by oyster aquaculture in Schooner Bay However
the relative abundance of various benthic taxa may be influenced by the oyster operation as
the relative abundance of ostracods and bivalves approximately doubles between the racks
and 50 meters away The oyster racks did provide unique hard substrate habitat and shelter
for marine organisms both for fouling community and epibenthic invertebrates and as shelter
and habitat for some of the smaller marine fish increasing the diversity and richness of fish
assemblages These fish and decapods through predation may decrease the abundance of
benthic ostracods and bivalves beneath the oyster racks shifting species dominance eg
relative abundance in the community but not effecting diversity However the invasion of a
non native tunicate and possibly other fouling community organisms identified only to genus
level is of concern

Although pseudofeces from the suspended oysters may contribute to the amount of organic
matter below the racks adding to the system the amount of organic matter resulting from
eelgrass decomposition is likely far greater considering how expansive and dense the beds
are within the estuary making any significant organic inputs from the oysters undetectable in
this study Harbin 2004 The decrease in silt content values beneath the oyster racks in this
study may indicate some sediment erosion is taking place due to the presence of the rack
structures

This inventory and initial assessment provides a baseline for future research for monitoring
impacts of the oyster farming operation on the estero for examining environmental change in
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the estero into the future and for recommendations concerning habitat restoration Much
further research remains to be done

Major lessons were learned in starting a project before the funds are actually available the
start of the funded work was delayed by more than two years with a key graduate student
researcher lost to the main part of the project with Professor Elliott Fisks status also
changed during that period with no summer salary support from the University nor salary
support from this project Logistics to work on the water in this shallow windy and very
large coastal embayment were daunting especially as the University researchers ended up
having to provide their own boat and kayaks Using even modified fishing methods for
trawling in shallow waters with the prolific eelgrass beds in Drakes Estero was also
challenging and fishing techniques had to be modified several times However we very
much enjoyed working with the NPS scientists and staff on this project and together we have
learned a great deal about the ecology of Drakes Estero

Financial Report and Final Budget

The final financial report has been prepared and submitted by the Accounting Office of the
Extramural Funds Division UC Davis contact Diana Wiggins phone 530 757 8689 and
submitted to the NPS Pt Reyes National Seashore to Contracting Officer Kristi Swofford
UC Davis AccountFund No 3AWFRJ42 Federal Cooperative Agreement Expenditures
were for parttime salary for Graduate Student Researchers Angie Harbin Jesse Wechsler
David Press small work study stipends for 3 undergraduate assistants in the laboratory
minor supplies and expenses travel to Pt Reyes and on the water in our boat and a boat
rented from the UCD Bodega Marine Laboratory employee benefits and fees for graduate
student researchers and indirect costs from the University accounted for all expenditures

Evaluation of Project

Our assessment of the marine biota of Drakes Estero and the impacts of the oyster
mariculture operation on the ecosystem was a first look at the esterosecology due to time
and financial limitations However we are confident that our data tell the right story of a shift
in marine community composition and especially the relative abundances of species with the
current Johnsonsoyster farm operation As noted the physical structure and hard substrate
of the rack structures adds a new habitat type upestuary providing a refuge for small fish
and crevice dwelling and hardsubstrate invertebrates including the fouling community If
the racks provide unique habitat for nonnative invasive species this is a problem and we did
find one such aggressive tunicate species We found the oyster racks to have no
pronounced impacts on the eelgrass beds which existed both under and away from the racks
as an incredibly rich habitat type

The project was an extensive endeavor in planning fieldwork laboratory analyses and data
management Obtaining the proper floats and sampling devices was challenging due to the
shallow waters thick eelgrass beds and marine weather conditions and the persistence of
the graduate student researchers working with Dr Ben Becker at the park paid off in
eventually overcoming these challenges to successfully navigate the estuary and sample the
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biota The three graduate students with their training in the systematics and ecology of the
organisms as well as in field laboratory and data protocols were key to making the project a
success However more funding to allow researchers to be employed for more time in the
laboratory doing systematic identification of organisms is needed Separating the infauna
from the sediments is also very time consuming and needs to be budgeted for Having David
Press employed part time as both a graduate student researcher on the project and a
parkbiological technican helped immensely with data management Access DBMS and GIS
and logistics This was truly a cooperative project in every sense of our UCNPS cooperative
agreement

Current Status of Project
The project has been completed and as noted herein is preliminary in scope due to limitations
of both the objectives and the funding Funding over two years provided parttime salary for
three graduate student researchers and no additional salary for the University principal
investigator or any park staff Partial field logistical and travel support was supplied by the
funding agreement as well as by the University Seventynine samples of separated sorted
and preserved marine benthic invertebrates remain to be identified as with the very time
consuming nature of separating microscopic organisms from the muds and sorting them into
functionaltaxonomic categories then identifying them was not sufficiently budgeted for in the
project All samples are preserved and being held in storage for future analyses

Future Recommendations

This study found evidence that oyster mariculture has had an impact on the marine fish and
invertebrates of Drakes Estero Invasive organisms as a fouling community and in particular
the non native species of tunicate Didemnum lahillei have recruited into this marine
ecosystem and possibly also been introduced by the non native oyster spat and cultivation
practices The relative abundance of various benthic invertebrate and fish species has
changed at and around the oyster racks in Schooner Bay with the oyster cultivation The
physical structure of the racks provides a different set of habitats for marine species
influencing the penetration of light sedimentation and erosion and providing a hard
substrate Thus the oyster racks are like habitat islands in the larger sea of Drakes Estero
These changes are largely at the community level

One of several management directives could be implemented that may enhance the overall
ecological structure and productivity of the system To completely restore the Drakes Estero
ecosystem the oyster racks both active and abandoned would have to be removed It
would be useful to do a hydrodynamic model and tidal prism for the estero before removing
the racks such that hydrologic and geomorphic dynamics could be studied pre and post
rack removal Removal of the racks may have a shortterm one to five year somewhat
localized impact on the eelgrass bed communities and on some of the juvenile fish
associ6ted with the racks but should not have a long term impact as strong tidal ebb and
flood in the shallow waters should allow the eelgrass to rapidly reestablish and along with it
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the native community associates Removal of the racks would result in a loss of hard
substrate for the fouling community organisms which do not naturally exist in the estero
Monitoring of marine species should occur at select sites before during and after rack
removal with a minimum of 3 years of monitoring recommended postrack

From a culturalhistorical resource perspective other longtime oyster farms occur in
Tomales Bay as part of the Pt Reyes National Seashore and Golden Gate National
Recreation Area As Tomales Bay does not carry Wilderness Area designation it seems
more appropriate to continue oyster farming in that estuary versus Drakes Estero With the
Park working to protect Estero de Limantour and restore Horseshoe Pond a tidal lagoon
immediately west of Drakes Estero it only seems appropriate to restore Drakes Estero
under the guidelines of the Wilderness Act

An alternative management option involves the Olympia oyster Ostreola conchaphila
Historically Olympia oysters the native reef oysters of the Pacific coast were found from
Baja California to Alaska Cook et al 2000 This bivalve was important in the Pacific
Northwest for Native Americans and was an important commodity for settlers in the early
twentieth century Cook et al 2000 Baker 1995 reported these oysters to have been
common in Drakes Estero although it is unknown if a remnant population still exists we did
not encounter any in our sampling Our colleagues at UC Davis Dr Ted Grosholz and
graduate students are examining the utility of remnant and introduced populations of native
oysters in Tomales Bay as a key species important for the restoration of historical ecological
conditions As suggested by Wechsler 2005 in his thesis research for this project the
culture of the small Olympia oyster would likely provide additional habitat for aquatic species
in Drakes Estero Olympia oysters would reproduce naturally in the cold waters creating
more consolidated reef habitat for fish and invertebrates A well conceived oyster harvest
plan would need to be designed to allow harvest to take place in a manner that would leave a
sufficient portion of the structure for the associated aquatic biota to persist It is interesting to
note that Costa Pierce 2002 termed the evolution of aquaculture towards a more
sustainable system of practices as the greeningup of the blue revolution As such this
might be an alternative oyster fishery but it would function best with the removal of the
artificial oyster rack structures
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APPENDICES

Appendix A List of all species captured during fish oyster mariculture study Drakes Estero
Point Reves National Seashore

Species
Scientific Name Common Name Number Captured Percent of Total

1 Atherino sis atflnis to smelt 977 3123

2 S nathus le torn nchus Bay i efish 519 16596

3 Gasterosteus aculeatus threes ined stickleback 472 1509110

4 Le tocottus armatus sta horn scut in 435 1391

5 Brach istius frenatus kelp surfperch 375 1199

6 Cyrnatogaster aggregata shiner surf erch 96 307

7 Triakis semifasciata leopard shark 81 259

8 Gt s sti maeus speckled sanddab 49 157116

9 Atherino sis califomiensis jacksmelt 27 0866

10 Gibbonsia mety striped kel fish 16 051

11 Embiotoca jacksoni black surfperch 14 045

12 Aulorh nchus flavidus tubesnout 8 0266

13 Micrometrus minimus dwarf surfperch 8 0266

14 Onocottus analis wooly scut in 7 022

15 Hyperprosop argenteum walleye surfperch 7 022l0

16 Sebastes s unid rockfish 5 016

17 Pholis ornata saddleback gunnel 4 0136

18 iso setts isole is butter sole 3 010

19 Le ido oblus le ides Bay ob 3 010

20 Platichth s stellatus starry flounder 3 010

21 Am histichus ar enteus barred surfperch 2 006 a

22 aamalichth s vacca pile surfperch 2 0066

23 Hypsopsetta gattulata diamond turbot 2 006

24 Micro adus roximus Pacifictomcod 2 006

25 Cebidichthys violaceus monke faced eel 1 003

26 Clu ea harm us Pacific herring 1 003

27 En raulis rnordax northern anchovy 1 003
28 Hemile idotus s inosus brown Irish Lord 1 003
29 Hypomesus prefibsus surf smelt 1 003

30 Mustelus californicus brown smoothhound 1 003

31 M liobatls califomica bat ray 1 003

32 t7 hiodon elon atus fin cod 1 003

33 Phanerodon atripes white surfperch 1 003
34 Porichth s notatus lainfin midshipman 1 003
35 SEoipaenichthys marmoratu cabezon 1 003

Grand Total 3128 10000

not included in statistical analysis
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Appendix B Environmental characteristics measured in Estero de Limantour and Schooner
Bav Drakes Estero Point Reves National Seashare 2002 2004

Date Location Depth m Salinity t Temp C Clarity m DO mg1 DO 01b
12402 Limantour 210 327 133 210 733 850

12402 Limantour 167 327 125 167 635 746

41403 Limantour 155 322 135 155 779 894

41403 Limantour 065 325 139 065 901 1062

41403 Limantour 150 1 320 147 150 723 865

41403 Limantour 110 327 128 110 894 1034

7103 Limantour 097 326 195 061 1327 1760

7103 Limantour 173 323 150 128 1043 1253

72703 Limantour 200 330 187 200 950 1245
101703 Limantour 207 337 117 207 780 880

101703 Limantour 146 339 135 146 971 1153

101703 Limantour 259 339 127 259 816 965
111403 Limantour 325 122 682 778

111403 Limantour 210 327 125 201 768 885

111403 Limantour 134 324 125 134 802 924

11204 Limantour 144 298 120 144 845 932
11204 Limantour 130 287 121 130 847 944

Mean 160 3237 1371 154 853 10100

12302 Adjacent 230 328 120 230 950

41103 Adjacent 210 340 157 175 844 1040

41403 Adjacent 328 112 736 864
414103 Adjacent 145 327 143 145 844 1008

52803 Adjacent 160 323 189 107 1075 1405

72403 Adjacent 160 346 194 670 670 895

72503 Adjacent 165 343 206 165 1031 1400
101803 Adjacent 125 339 134 125 807 955
111203 Adjacent 192 316 128 192 788 911
111203 Adjacent 186 318 128 186 851 983

111203 Adjacent 201 317 123 171 743 847
11004 Adjacent 198 289 122 114 771 862

11004 Adjacent 152 293 131 083 867 982
Mean 168 3200 1418 183 843 1 9976

41103 Away 105 335 181 105 1108 1430
41403 Away 145 324 125 145 733 844

62903 Away 158 328 206 097 875 1175
72403 Away 150 315 157 150 1131 1390

101803 Awa 158 342 154 158 784 960
101803 Away 183 338 146 183 980 1183
111203 Away 152 316 128 152 798 920
111203 Away 155 318 128 155 890 1028
111203 Away 207 314 125 146 731 825
11004 Away 238 279 1 124 1 091 866 938
11004 Away 188 235 123 045 874 920

Mean 1 173 3116 1395 139 861 10115

not recorded
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Appendix C Water column variables measured during Drakes Estero Ichthyofauna Oyster
MmAridfi ra ctiiriw Rnint RaarPc Matinnal raachorP eremher 2002 anuary 2004

Date Location Ammonia NH4N Nitrate NO3N Total Suspended Solids
A ril Limantour 013 0050 11200

A ril Limantour 011 0170 8400

A ril Limantour 012 0050 8600

A ril Limantour 016 0050 11000

July Limantour 018 0050 6200

July Limantour 021 0050 5600

July Limantour 021 1 0650 9400

Mean 016 007 8629

April Schooner Adjacent 013 0060 10400

April I Schooner Adjacent 014 0080 9806

April Schooner Adjacent 012 0050 10800

July Schooner Adjacent 020 0050 9600

July Schooner Adjacent 014 0050 9400

Jul Schooner Adjacent 038 0050 7200

Mean 019 006 4533

A ril Schooner Away 012 0050 11200

A ril Schooner Away 012 0050 8200

A ri Schooner Away 021 0050 116000

July chooner Away 025 0050 5800

July Schooner Away 021 0050 7200

July Schooner Away 012 0050 7000

Mean 017 005 8500

UFA



Appendix D Invertebrate Taxonomic Groups and Species Found In Core Samples from Harbin

2004

Phylum Annelida
Class Polychaete

Family Ampheritidae
Family Glyceridae
Family Nereidae

Platynereis bicanaliculata
Cheilonereis cyclurus

Family Oweniidae
Family Opheliidae
Family Terebellidae
Family Spionidae
Family Phyllodocidae
Family Polynoidae

Phylum Mollusca
Class Bivalvia

Nutricola confusa
Nutricola tantilla

Class Gastropoda

Phylum Arthropoda Subphylum Crustacea
Class Maxillopoda

Subclass Ostracoda

Class Malacostraca

Subclass Phyllocarida
Order Leptostraca

Nebalia pugettensis
Subclass Eumalacostraca

Superorder Pericarida
Order Cumacea

Cunrella vulgaris
Order Tanaidacea

Leptochelia dubia
Order Amphipoda

Suborder Gammaridea
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Appendix E Description of fouling plate samples as point datalocations this is a PC

Access database file entered in the main database at Pt Reyes National Seashore see

attached file on CD

ID Location Grid Rack RackAway Plate Date Comments Point

PtNo SpCode Species
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

1 100 SCUN Schizoporella unicornis
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

2 200 SCUN Schizoporella unicornis
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

3 300 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

4 400 BARE Bare

1 Drakes Estero 500 Away 100 811312004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

5 500 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

6 600 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 811312004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

7 700 RUNE Bugula neritina
1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

8 800 SCUN Schizoporella unicornis
1 Drakes Estero 500 Away 100 81312004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

9 900 SCUN Schizoporella unicornis
1 Drakes Estero 500 Away 100 81312004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

10 1000 SCUN Schizoporella unicornis
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

11 1100 SCUN Schizoporella unicornis
1 Drakes Estero 500 Away 100 811312004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

12 1200 BARE Bare
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1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

13 1300 BARE Bare

1 Drakes Estero 500 Away 100 8132004 bushy growth of Buguia
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

14 1400 BARE Bare

1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

15 1500 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

16 1600 SCUN Schizoporella unicornis
1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obel a covering about 50 of plate but not surface cover Obelia on other side of plate

17 1700 SCUM Schizoporella unicornis
1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

18 1800 SCUM Schizoporella unicornis
1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

19 1900 BARE Bare

1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

20 2000 BARE Bare

1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

21 2100 BUNS Bugula neritina
1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

22 2200 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

23 2300 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

24 2400 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

25 2500 BARE Bare

1 Drakes Estero 500 Away 1010 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

26 2600 BARE Bare

1 Drakes Estero 500 Away 100 81312004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

27 2700 BARE Bare
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1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

28 2800 BARE Bare

1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

29 2900 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

30 3000 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 81312004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

31 3100 BARE Bare

1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

32 3200 BARE Bare

1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

33 3300 BARE Bare

1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

34 3400 BARE Bare

1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

35 3500 BARE Bare

1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

36 3600 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

37 3700 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

38 3800 BARE Bare

1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

39 3900 BARE Bare

1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

40 4000 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

41 4100 SCUM Schizoporella unicornis
1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

42 4200 SCUM Schizoporella unicornis
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1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

43 4300 RUNE Bugula neritina
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

44 4400 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

45 4500 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 811312004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

46 4600 WASU Watersipora subtorquata
1 Drakes Estero 500 Away 100 81132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

47 4700 SCUN Schizoporella unicornis
1 Drakes Estero 500 Away 100 8132004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

48 4800 SCUN Schizoporella unicornis
1 Drakes Estero 500 Away 100 81312004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

49 4900 SCUN Schizoporella unicornis
2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 50 100 SCUN Schizoporella unicornis
2 Drakes Estero 500 Away 200 811312004 substantial growth of
Bugula and Obelia 51 200 BOTROI Botrylloides sp
2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia 52 300 BOTROI Botrylloides sp
2 Drakes Estero 500 Away 200 811312004 substantial growth of
Bugula and Obelia 53 400 OBEL Obelia sp
2 Drakes Estero 500 Away 200 811312004 substantial growth of
Bugula and Obelia 54 500 BARE Bare

2 Drakes Estero 500 Away 200 81132404 substantial growth of
Bugula and Obelia 55 600 WASU Watersipora subtorquata
2 Drakes Estero 500 Away 200 81132004 substantial growth of
Bugula and Obelia 56 700 WASU Watersipora subtorquata
2 Drakes Estero 500 Away 200 811312004 substantial growth of
Bugula and Obelia 57 800 BOTROI Botrylloides sp
2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 58 900 BARE Bare

2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 59 1000 WASU Watersipora subtorquata
2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 60 1100 WASU Watersipora subtorquata
2 Drakes Estero 500 Away 200 81132004 substantial growth of
Bugula and Obelia 61 1200 WASU Watersipora subtorquata
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2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 62 1300 WASU Watersipora subtorquata
2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia 63 1400 WASU Watersipora subtorquata
2 Drakes Estero 500 Away 200 811312004 substantial growth of
Bugula and Obelia 64 1540 BARE Bare

2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia 65 1600 SCUN Schizoporella unicornis
2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 66 1700 SCUN Schizoporella unicornis
2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 67 1800 BARE Bare

2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia 68 1900 WASU Watersipora subtorquata
2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 69 2000 WASU Watersipora subtorquata
2 Drakes Estero 500 Away 200 811312004 substantial growth of
Bugula and Obelia 70 2100 WASU Watersipora subtorquata
2 Drakes Estero 500 Away 200 811312044 substantial growth of
Bugula and Obelia 71 2200 BARE Bare

2 Drakes Estero 500 Away 200 811312004 substantial growth of
Bugula and Obelia 72 2300 SCUN Schizoporella unicornis
2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 73 2400 SCUN Schizoporella unicornis
2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 74 2500 SCUN Schizoporella unicornis
2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia 75 2600 BARE Bare

2 Drakes Estero 500 Away 200 81132004 substantial growth of
Bugula and Obelia 76 2700 BARE Bare

2 Drakes Estero 500 Away 200 81132004 substantial growth of
Bugula and Obelia 77 2800 BARE Bare

2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 78 2900 BARE Bare

2 Drakes Estero 500 Away 200 811312004 substantial growth of
Bugula and Obelia 79 3000 BARE Bare

2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia 80 3100 SCUN Schizoporella unicornis
2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 81 3200 SCUN Schizoporella unicornis
2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 82 3300 RUNE Bugula neritina
2 Drakes Estero 500 Away 200 811312004 substantial growth of
Bugula and Obelia 83 3400 BARE Bare

2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia 84 3500 BARE Bare
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2 Drakes Estero 500 Away 200 8132044 substantial growth of
Bugula and Obelia 85 3600 BARE Bare

2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia 86 3700 BARE Bare

2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 87 3800 WASU Watersipora subtorquata
2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 88 3900 SCUN Schizoporella unicornis
2 Drakes Estero 500 Away 200 81132004 substantial growth of
Bugula and Obelia 89 4400 BARE Bare

2 Drakes Estero 500 Away 200 81132004 substantial growth of
Bugula and Obelia 90 4140 BARE Bare

2 Drakes Estero 500 Away 200 811312044 substantial growth of
Bugula and Obelia 91 4200 BARE Bare

2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia 92 4300 BARE Bare

2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia 93 4400 BARE Bare

2 Drakes Estero 500 Away 204 8132004 substantial growth of
Bugula and Obelia 94 4500 BARE Bare

2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia 95 4600 SCUN Schizoporella unicornis
2 Drakes Estero 500 Away 200 81132004 substantial growth of
Bugula and Obelia 96 4700 BARE Bare

2 Drakes Estero 500 Away 200 8132404 substantial growth of
Bugula and Obelia 97 4800 BARE Bare

2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia 98 4900 BARE Bare

3 Drakes Estero 500 Away 300 81312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 100 100 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 101 200 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 102 300 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 103 400 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 104 500 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 105 600 DILADidemnum lahilei
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3 Drakes Estero 500 Away 300 81132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 106 700 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 107 800 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 81312004 Didemnum Iahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 108 900 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 81132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 109 1000 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 81132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 110 1100 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 111 1200 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 112 1300 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 113 1400 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 114 1500 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 115 1600 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 116 1700 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 117 1800 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 118 1900 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 811312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 119 2000 DILA Didemnum lahilei
3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 120 2100 DILADidemnum lahilei
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3 Drakes Estero 500 Away 300 1132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 121 2200 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 81132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 122 2300 DILA Didemnum lahilei
3 Drakes Estero 500 Away 300 81312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 123 2400 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 811312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 124 2500 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 81312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 125 2600 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 126 2700 DILA Didemnum lahilei
3 Drakes Estero 500 Away 300 81132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 127 2800 DILA Didemnum lahilei
3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 128 2900 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 81132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 129 3000 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 130 3100 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 81312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 131 3200 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 81312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 132 3300 DILA Didemnum lahilei
3 Drakes Estero 500 Away 300 81132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 133 3400 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 81312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 134 3500 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 135 3600 DILADidemnum lahilei

46



3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea last

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 136 3700 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 137 3800 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 81312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 138 3900 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 139 4000 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 81312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 140 4100 DILA Didemnum lahilei
3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 141 4200 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 142 4300 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 143 4400 DILA Didemnum lahilei
3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 144 4500 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 145 4600 DILA Didemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 146 4700 DILADidemnum lahilei
3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth 147 4800 DILADidemnum lahilei

3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate tither species listed were
underlying Didemnum growth 148 4900 DILA Didemnum lahilei
4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 149 100 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 150 200 DILA

Didemnum lahilei
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4 Drakes Estero 1400 Rack100 81312004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 151 300 DILA

Diderrinum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 152 400 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 81312004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 153 500 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 81312004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 154 600 DILA

Didemnurn lahilei

4 Drakes Estero 1400 Rack100 81132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 155 700 DILA

Didemnum lahilei

4 Drakes Estero 1400 RackI00 81312004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 156 800 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 157 900 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 811312004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 158 1000 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 811312004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 159 1100 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 81132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 160 1200 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 161 1300 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 162 1400 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 81132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 163 1500 DILA

Didemnum lahilei

4 Drakes Estero 1400 RackI00 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 164 1600 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 165 1700 DILA

Didemnum lahilei
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4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 166 1800 DILA

Didemnum lahilei
4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 167 1900 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack1100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 168 2000 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 169 2100 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 170 2200 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 171 2300 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 172 2400 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 173 2600 DILA

Didemnum lahilei
4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 174 2600 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 175 27010 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 176 2800 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 177 2900 DILA

Didemnum lahilei
4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 178 3000 DILA

Didemnum lahilei

4 Drakes Estero 1400 RackI00 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 179 3100 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack1100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 180 3200 DILA

Didemnum lahilei
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4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 181 3300 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 811312004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 182 3400 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 183 3500 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 811312004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 184 3600 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 185 3700 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 186 3800 DILA

Didemnurn lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 187 3900 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 188 4000 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 81312004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 189 4100 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack140 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 190 4200 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 191 4300 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 192 4400 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 193 4500 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 194 4600 DILA

Didemnum lahilei

4 Drakes Estero 1404 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 195 4700 DILA

Didemnum lahilei
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4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 196 4800 DILA

Didemnum lahilei

4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum 197 4900 DILA

Didemnum lahilei
5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 198 100 TUN1 unknown tunicate
1 black and yellow
5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 199 200 TUN 1 unknown tunicate
1 black and yellow
5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 200 300 BARE Bare

5 Drakes Estero 1400 Rack200 81132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 201 400 BQTRQI Botrylloides sp
5 Drakes Estero 1400 Rack200 811312004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 202 500 TUN 1 unknown tunicate
1 black and yellow
5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 203 600 BQTRQI Botrylloides sp
5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 204 700 TUN2 unknown tunicate
2 dark gray
5 Drakes Estero 1400 Rack200 8132004 Fats of tunicate growth colonial

pendant lobes which were difficult to identify 205 800 TUN 1 unknown tunicate
1 black and yellow
5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 206 900 BQTRQI Botrylloides sp
5 Drakes Estero 1400 Rack200 81132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 207 1000 BQTRQI Botrylloides sp
5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 208 1100 TUN1 unknown tunicate
1 black and yellow
5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 209 1200 BQTRQI Botrylloides sp
5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 210 1300 BARE Bare
5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 211 1400 BQTRQI Botrylloides sp
5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 212 1500 SCUM Schizoporella
unicomis

5 Drakes Estero 1400 Rack200 8132004 lots of tunicate growth colonial

pendant lobes which were difficult to identify 213 1600 TUN 1 unknown tunicate
1 black and yellow
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5 Drakes Estero 1400 Rack200 81132004

pendant lobes which were difficult to identify 214 1700

5 Drakes Estero 1400 Rack200 811312004

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
1 black and yellow
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
1 black and yellow
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
unicornis

5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
unicornis

5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify

215 1800

8132004

216 1900

lots of tunicate growth colonial

BOTROI Botrylloides sp
lots of tunicate growth colonial

BOTROI Botrylloides sp
lots of tunicate growth colonial

11TUN1 unknown tunicate

811312004 lots of tunicate growth colonial

217 2000 TUN1 unknown tunicate

81132004 lots of tunicate growth colonial

218 2100 BOTROI Botrylloides sp
8132004 lots of tunicate growth colonial

219 2200 SCUN Schizoporella

81132004 lots of tunicate growth colonial

220 2300 BOTROl Botrylloides sp
81312004 lots of tunicate growth colonial

221 2400 BOTROI Botrylloides sp
81132004 lots of tunicate growth colonial

222 2500 BOTROI Botrylloides sp
81312004 lots of tunicate growth colonial

223 2600 BOTROI Botrylloides sp
811312004 lots of tunicate growth colonial

224 2700 BARE Bare

8132004 lots of tunicate growth colonial

225 2800 BOTROI Botrylloides sp
81132004 lots of tunicate growth colonial

226 2900 SCUN Schizoporella

8132004 lots of tunicate growth colonial

227 3000 BOTROI Botrylloides sp
8132004 lots of tunicate growth colonial

228 3100 BOTROI Botrylloides sp
8132004 lots of tunicate growth colonial

229 3200 BOTROI Botrylloides sp
8132004 lots of tunicate growth colonial

230 3300 BOTROI Botrylloides sp
8132004 lots of tunicate growth colonial
231 3400 BOTROl Botrylloides sp
81312004 lots of tunicate growth colonial

232 3500 BOTROI Botrylloides sp
8132004 lots of tunicate growth colonial

233 3600 BARE Bare

8132004 lots of tunicate growth colonial

234 3700 BOTROI Botrylloides sp
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5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
5 Drakes Estero 1400 Rack200

pendant lobes which were difficult to identify
1 black and yellow

81312004 lots of tunicate growth colonial

235 3800 BOTROI Botrylloides sp
81312004 lots of tunicate growth colonial

236 3900 BOTROI Botrylloides sp
8132004 lots of tunicate growth colonial

237 4000 BOTROI Botrylloides sp
8132004 lots of tunicate growth colonial

238 4100 BOTROI Botrylloides sp
8132004 lots of tunicate growth colonial

239 4240 BOTROI Botrylloides sp
8132004 lots of tunicate growth colonial

240 4300 BARE Bare

81132004 lots of tunicate growth colonial

241 4400 BOTROI Botrylloides sp
8132004 lots of tunicate growth colonial

242 4500 TUN1 unknown tunicate

5 Drakes Estero 1400 Rack200 81312004

pendant lobes which were difficult to identify 243 4600

1 black and yellow
5 Drakes Estero 1400 Rack200 8132004

pendant lobes which were difficult to identify 244 4700

5 Drakes Estero 1400 Rack200 8132004

pendant lobes which were difficult to identify 245 4800

5 Drakes Estero 1400 Rack200 8132004

pendant lobes which were difficult to identify 246 4900

6 Drakes Estero 1400 Rack300 81132004

lobes which were difficult to identify big Botrylloides colony
unknown tunicate 1 black and yellow

6 Drakes Estero 1400 Rack100 8132004

lobes which were difficult to identify big Botrylloides colony
Bare

6 Drakes Estero 1400 Rack1100 8132004

lobes which were difficult to identify big Botrylloides colony
Schizoporella unicornis

lots of tunicate growth colonial

TUN 1 unknown tunicate

lots of tunicate growth colonial

BOTROI Botrylloides sp
lots of tunicate growth colonial

BOTROI Botrylloides sp
lots of tunicate growth colonial

BOTROI Botrylloides sp
more small colonial pendant
247 100 TUN1

more small colonial pendant
248 200 BARE

more small colonial pendant
249 300 SCUN

6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 250 400 BOTROI

Botrylloides sp
6 Drakes Estero 1400 Rack100 8132004

lobes which were difficult to identify big Botrylloides colony
Botrylloides sp

6 Drakes Estero 1400 Rack300 8132004

lobes which were difficult to identify big Botrylloides colony
Botrylloides sp

more small colonial pendant
251 500 BOTROI

mare small colonia4 pendant
252 600 BOTROI
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6 Drakes Estero 1400 Rack300 81312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 253 700 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 254 800 BARE

Bare

6 Drakes Estero 1440 Rack3 00 81312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 255 900 BARE

Bare

6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 256 1000 BARE

Bare

6 Drakes Estero 1400 Rack300 81312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 257 1100 BARE

Bare

6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 258 1200 BOTROI

Botrylloides sp
6 Drakes Estero 1400 Rack300 811312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 259 1300 BOTROI

Botrylloides sp
6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 260 1400 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 261 1500 SCUN

Schizoporella unicornis
6 Drakes Estero 1400 Rack300 8132004 mare small colonial pendant
lobes which were difficult to identify big Botrylloides colony 262 1600 BARE

Bare

6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 263 1700 BARE

Bare

6 Drakes Estero 1400 Rack300 81312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 264 1800 BARE

Bare

6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 265 1900 SCUN

Schizoporella unicornis
6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 266 2000 BOTROI

Botrylloides sp
6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 267 2100 TUN V

unknown tunicate 1 black and yellow
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6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 268 2200 SCUM

Schizoporella unicornis
6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 269 2300 BARE

Bare

6 Drakes Estero 1400 Rack300 811312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 270 2400 BARE

Bare

6 Drakes Estero 1400 Rack1100 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 271 2500 BARE

Bare

6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 272 2600 SCUN

Schizoporella unicornis
6 Drakes Estero 1400 Rack100 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 273 2700 SCUN

Schizoporella unicornis
6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 274 2800 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 275 2900 BARE

Bare

6 Drakes Estero 1400 Rack100 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 276 3000 BARE

Bare

6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 277 3100 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 278 3200 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 279 3300 BARE

Bare

6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 280 3400 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 281 3500 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 282 3600 TUN1

unknown tunicate 1 black and yellow
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6 Drakes Estero 1400 Rack300 811312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 283 3740 BARE

Bare

6 Drakes Estero 1400 Rack300 811312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 284 3800 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 285 3900 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 286 4000 BARE

Bare

6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 287 4100 BARE

Bare

6 Drakes Estero 1400 Rack300 81312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 288 4200 11TUN11

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 289 4300 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 290 4400 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 81312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 291 4500 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 81312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 292 4600 SCUN

Schizoporella unicornis
6 Drakes Estero 1400 Rack300 8132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 293 4700 BARE

Bare

6 Drakes Estero 1400 Rack300 81312004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 294 4800 TUN1

unknown tunicate 1 black and yellow
6 Drakes Estero 1400 Rack300 81132004 more small colonial pendant
lobes which were difficult to identify big Botrylloides colony 295 4900 BOTROI

Botrylloides sp
7 Drakes Estero 1400 Away 100 81312004 very little invert growth

314 100 BARE Bare

7 Drakes Estero 1400 Away 100 811312004 very little invert growth
315 200 BARE Bare

7 Drakes Estero 1440 Away 100 8132004 very little invert growth
316 300 BARE Bare
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Drakes Estero 1400 Away 100 81132004 very little invert growth
317 400 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
318 500 BARE Bare

Drakes Estero 1400 Away 100 811312004 very little invert growth
319 600 BARE Bare

Drakes Estero 1400 Away 100 81312004 very little invert growth
320 700 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
321 800 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
322 900 BARE Bare

Drakes Estero 1400 Away 100 81132004 very little invert growth
323 1000 BARE Bare

Drakes Estero 1400 Away 100 811312004 very little invert growth
324 1100 BARE Bare

Drakes Estero 1400 Away 100 81132004 very little invert growth
325 1200 BARE Bare
Drakes Estero 1400 Away 100 8132004 very little invert growth
326 1300 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
327 1400 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
328 1500 BARE bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
329 1600 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
330 1700 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
331 1800 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
332 1900 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
333 2000 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
334 2100 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
335 2200 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
336 2300 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
337 2400 BARE Bare

Drakes Estero 1400 Away 100 8132004 very little invert growth
338 2500 BARE Bare

Drakes Estero 1400 Away 100 81312004 very little invert growth
339 2600 BARE Bare
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7 Drakes Estero 1400 Away 104 8132004 very little invert growth
340 2700 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
341 2800 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
342 2900 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
343 3000 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
344 3100 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
296 3200 SCUN Schizoporella unicornis

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
297 3300 BARE Bare

7 Drakes Estero 1404 Away 100 8132004 very little invert growth
298 3400 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
299 3500 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
300 3604 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
301 3704 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
302 3800 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
303 3900 BARE Bare

7 Drakes Estero 1400 Away 144 8132044 very little invert growth
304 4000 BARE Bare

7 Drakes Estero 1400 Away 140 8132004 very little invert growth
305 4100 BARE Bare

7 Drakes Estero 1400 Away 140 81312004 very little invert growth
306 4200 BARE Bare

7 Drakes Estero 1400 Away 100 8132404 very little invert growth
307 4300 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
308 4400 BARE Bare

7 Drakes Estero 1440 Away 100 8132004 very little invert growth
309 4500 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
310 4600 BARE Bare

7 Drakes Estero 1400 Away 100 81320014 very little invert growth
311 4700 SCUN Schizoporella unicornis

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
312 4800 BARE Bare

7 Drakes Estero 1400 Away 100 8132004 very little invert growth
313 4900 BARE Bare
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Drakes Estero 1400 Away 200 81132004 very little invert growth
345 100 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
346 200 BARE Bare

Drakes Estero 1400 Away 200 81312004 very little invert growth
347 300 BARE Bare

Drakes Estero 1400 Away 200 811312004 very little invert growth
348 400 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
349 500 SCUN Schizoporella unicornis
Drakes Estero 1400 Away 200 8132004 very little invert growth
350 600 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
351 700 BARE Bare

Drakes Estero 1400 Away 200 81312004 very little invert growth
352 800 BARE Bare

Drakes Estero 1400 Away 200 811312004 very little invert growth
353 900 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
354 10070 BARE Bare

Drakes Estero 1400 Away 200 81132004 very little invert growth
355 1100 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
356 1200 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
357 1300 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
358 1400 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
359 1500 SCUN Schizoporelia unicornis
Drakes Estero 1400 Away 200 81312004 very little invert growth
360 1600 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
361 1700 BARE Bare

Drakes Estero 1400 Away 200 81312004 very little invert growth
362 1800 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
363 1900 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
364 2000 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
365 2100 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
366 2200 BARE Bare

Drakes Estero 1400 Away 200 81132004 very little invert growth
367 2300 BARE Bare
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Drakes Estero 1400 Away 200 81132004 very little invert growth
368 2400 BARE Bare

Drakes Estero 1400 Away 200 81312004 very little invert growth
369 2500 BARE Bare

Drakes Estero 1400 Away 200 81312004 very little invert growth
370 2600 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
371 2700 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
372 2800 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
373 2900 BARE Bare

Drakes Estero 1400 Away 200 81132004 very little invert growth
374 3000 BARE Bare

Drakes Estero 1400 Away 204 8132004 very little invert growth
375 3100 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
376 3200 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
377 3300 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
378 3400 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
379 3500 BARE Bare

Drakes Estero 1400 Away 200 81312004 very little invert growth
380 3600 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
381 3700 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
382 3800 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
383 3900 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
384 4000 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
385 4100 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
386 4200 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
387 4300 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
388 4400 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
389 4500 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
390 4600 BARE Bare
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Drakes Estero 1400 Away 200 811312004 very little invert growth
391 47010 BARE Bare

Drakes Estero 1400 Away 200 811312004 very little invert growth
392 4800 BARE Bare

Drakes Estero 1400 Away 200 8132004 very little invert growth
393 4900 BARE Bare

Drakes Estero 1400 Away 300 81312004 very little invert growth
394 100 BARE Bare

Drakes Estero 1400 Away 300 81132004 very little invert growth
395 200 BARE Bare

Drakes Estero 1400 Away 300 811312004 very little invert growth
396 300 BARE Bare

Drakes Estero 1400 Away 300 81132004 very little invert growth
397 400 BARE Bare

Drakes Estero 1400 Away 300 81312004 very little invert growth
398 500 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
399 600 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
400 700 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
4011 800 BARE Bare

Drakes Estero 1400 Away 3010 81132004 very little invert growth
402 900 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
403 1000 BARE Bare
Drakes Estero 1400 Away 300 81312004 very little invert growth
404 1100 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
405 1200 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
406 1300 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
407 1400 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
408 1500 BARE Bare

Drakes Estero 1400 Away 300 81320014 very little invert growth
409 1600 BARE Bare

Drakes Estero 1400 Away 3001 8132004 very little invert growth
410 1700 BARE Bare

Drakes Estero 1400 Away 300 81312004 very little invert growth
411 1800 BARE Bare
Drakes Estero 1400 Away 300 8132004 very little invert growth
412 1900 BARE Bare

Drakes Estero 1400 Away 300 81132004 very little invert growth
413 2000 BARE Bare

61



9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

Drakes Estero 1400 Away 300 811312004 very little invert growth
414 2100 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
415 2200 BARE Bare

Drakes Estero 1400 Away 300 811312004 very little invert growth
418 2300 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
417 2400 BARE Bare

Drakes Estero 1400 Away 300 81132004 very little invert growth
418 2500 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
419 2600 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
420 2700 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
421 2800 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
422 2900 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
423 3000 BARE Bare

Drakes Estero 1400 Away 300 81312004 very little invert growth
424 3100 BARE Bare

Drakes Estero 1400 Away 300 811312004 very little invert growth
425 3200 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
426 3300 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
427 3400 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
428 3500 BARE Bare
Drakes Estero 1400 Away 300 8132004 very little invert growth
429 3600 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
430 3700 BARE Bare

Drakes Estero 1400 Away 300 81132004 very little invert growth
431 3800 BARE Bare

Drakes Estero 1400 Away 300 81132004 very little invert growth
432 3900 BARE Bare

Drakes Estero 1400 Away 300 8132004 very little invert growth
433 4000 BARE Bare

Drakes Estero 1400 Away 300 81312004 very little invert growth
434 4100 BARE Bare

Drakes Estero 1400 Away 300 81312004 very little invert growth
435 4200 BARE Bare
Drakes Estero 1400 Away 300 8132004 very little invert growth
436 4300 BARE Bare
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9 Drakes Estero 1400 Away 300 81312004 very little invert growth
437 4400 SGUN 5chizoporella unicornis

9 Drakes Estero 1400 Away 300 81132004 very little invert growth
438 4500 BARE Bare

9 Drakes Estero 1400 Away 300 8132004 very little invert growth
439 4600 BARE Bare

9 Drakes Estero 1400 Away 300 811312004 very little invert growth
440 4700 BARE Bare

9 Drakes Estero 1400 Away 300 81312004 very little invert growth
441 4800 BARE Bare

9 Drakes Estero 1400 Away 300 81312004 very little invert growth
442 4900 BARE Bare

10 Drakes Estero 1100 Away 100 81132004 lots of Barnacle growth
three Hermi Nudibranchs present 443 100 BARE Bare
10 Drakes Estero 1100 Away 100 811312004 lots of Barnacle growth
three Hermi Nudibranchs present 444 200 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 445 300 BALA Balanus sp
10 Drakes Estero 1100 Away 100 81132004 lots of Barnacle growth
three Hermi Nudibranchs present 446 400 BARE Bare
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 447 500 BARE Bare
10 Drakes Estero 1100 Away 100 81132004 lots of Barnacle growth
three Hermi Nudibranchs present 448 600 BARE Bare
10 Drakes Estero 1100 Away 100 811312004 lots of Barnacle growth
three Hermi Nudibranchs present 449 700 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 450 800 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 451 900 BALA Balanus sp
10 Drakes Estero 1100 Away 100 81312004 lots of Barnacle growth
three Hermi Nudibranchs present 452 1000 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 453 1100 BALA Balanus sp
10 Drakes Estero 1100 Away 100 81312004 lots of Barnacle growth
three Hermi Nudibranchs present 454 1200 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 Lots of Barnacle growth
three Hermi Nudibranchs present 455 1300 BARE Bare
10 Drakes Estero 1100 Away 100 81132004 lots of Barnacle growth
three Hermi Nudibranchs present 456 1400 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 457 1500 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 458 1600 BALA Balanus sp
10 Drakes Estero 1100 Away 100 81132004 lots of Barnacle growth
three Hermi Nudibranchs present 459 1700 BALA Balanus sp

63



10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 460 1800 BARE Bare

10 Drakes Estero 1100 Away 100 81312004 lots of Barnacle growth
three Hermi Nudibranchs present 461 1900 BARE Bare

10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 462 2000 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 463 2100 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 464 2200 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 465 2300 BALA Balanus sp
10 Drakes Estero 1100 Away 100 81312004 lots of Barnacle growth
three Hermi Nudibranchs present 466 2400 BALA Balanus sp
10 Drakes Estero 1100 Away 100 811312004 lots of Barnacle growth
three Hermi Nudibranchs present 467 2500 BARE Bare

10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 468 2600 BARE Bare

10 Drakes Estero 1100 Away 1001 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 469 2700 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 470 2800 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 471 2900 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 472 3000 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 473 3100 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 474 3200 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 475 3300 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 476 3400 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 477 3500 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 478 3600 BARE Bare

10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 479 3700 BALA Balanus sp
10 Drakes Estero 1100 Away 100 811312004 lots of Barnacle growth
three Hermi Nudibranchs present 480 3800 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 481 3900 BALA Balanus sp
10 Drakes Estero 1100 Away 100 811312004 lots of Barnacle growth
three Hermi Nudibranchs present 482 4000 BALA Balanus sp

64



10 Drakes Estero 1100 Away 100 81132004 lots of Barnacle growth
three Hermi Nudibranchs present 483 4100 BALA Balanus sp
10 Drakes Estero 1100 Away 100 81132004 lots of Barnacle growth
three Hermi Nudibranchs present 484 4200 BALA Balanus sp
10 Drakes Estero 1100 Away 100 811312004 lots of Barnacle growth
three Hermi Nudibranchs present 485 4300 BARE Bare

10 Drakes Estero 1100 Away 100 811312004 lots of Barnacle growth
three Hermi Nudibranchs present 486 4400 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 487 4500 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 488 4600 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 489 4700 BALA Balanus sp
10 Drakes Estero 1100 Away 100 81312004 lots of Barnacle growth
three Hermi Nudibranchs present 490 4800 BALA Balanus sp
10 Drakes Estero 1100 Away 100 8132004 lots of Barnacle growth
three Hermi Nudibranchs present 491 4900 BALA Balanus sp
11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth

492 100 BARE Bare

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
493 200 BALA Balanus sp

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
494 300 BALA Balanus sp

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
495 400 BALA Balanus sp

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
496 500 BALA Balanus sp

11 Drakes Estero 1100 Away 200 81312004 lots of barnacle growth
497 600 BARE Bare

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
498 700 BALA Balanus sp

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
499 800 BALA Balanus sp

11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
500 900 BARE Bare

11 Drakes Estero 1100 Away 200 811312004 lots of barnacle growth
501 1000 BALA Balanus sp

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
502 1100 BALA Balanus sp

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
503 1200 BALA Balanus sp

11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
504 1300 BARE Bare

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
505 1400 BARE Bare
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11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
506 1500 BALA Balanus sp

11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
507 1600 BALA Balanus sp

11 Drakes Estero 1100 Away 200 81312004 lots of barnacle growth
508 1700 BALA Balanus sp

11 Drakes Estero 1100 Away 200 8132004 lets of barnacle growth
509 1800 BALA Balanus sp

11 Drapes Estero 1100 Away 200 8132004 lots of barnacle growth
510 1900 BALA Balanus sp

11 Drakes Estero 1100 Away 200 81312004 lots of barnacle growth
511 2000 BARE Bare

11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
512 2100 BARE Bare

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
513 2200 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
514 2300 BALA Balanus sp

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
515 2400 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
516 2500 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
517 2600 BALA Balanus sp

11 Drakes Estero 1100 Away 200 81312004 lots of barnacle growth
518 2700 BARE Bare

11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
519 2800 BARE Bare

11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
520 2900 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
521 3000 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
522 3100 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
523 3200 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
524 3300 BARE Bare

11 Drakes Estero 1100 Away 200 81312004 lots of barnacle growth
525 3400 BARE Bare

11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
526 3500 BARE Bare

11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
527 3600 BALA Balanus sp

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
528 3700 BARE Bare
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11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
529 3800 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
530 3900 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
531 4000 BARE Bare

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
532 4100 BARE Bare

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
533 4200 BARE Bare

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
534 4300 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
535 4400 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
536 4500 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
537 4600 SCUN Schizoporella unicornis

11 Drakes Estero 1100 Away 200 8132044 lots of barnacle growth
538 4700 BALA Balanus sp

11 Drakes Estero 1100 Away 200 81132004 lots of barnacle growth
539 4800 BALA Balanus sp

11 Drakes Estero 1100 Away 200 8132004 lots of barnacle growth
540 4900 BALA Balanus sp

12 Drakes Estero 1100 Away 300 81132004 moderate barnacle

growth 541 100 BARE Bare

12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 542 200 BARE Bare
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 543 300 BALA Balanus sp
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 544 400 BALA Balanus sp
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 545 500 BARE Bare

12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 546 600 BALA Balanus sp
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 547 700 BARE Bare

12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 548 800 BARE Bare

12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 549 900 BARE Bare

12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 550 1000 BARE Bare

12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 551 1100 BALA Balanus sp
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12 Drakes Estero 1100 Away 300 811312004 moderate barnacle

growth 552 1200 BARE Bare
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 553 1300 BARE Bare

12 Drakes Estero 1100 Away 300 81312004 moderate barnacle

growth 554 1400 BALA Balanus sp
12 Drakes Estero 1100 Away 300 81132004 moderate barnacle

growth 555 1500 BARE Bare

12 Drakes Estero 1100 Away 300 81132004 moderate barnacle

growth 556 1600 BARE Bare

12 Drakes Estero 1100 Away 300 81312004 moderate barnacle

growth 557 1700 BARE Bare
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 558 1800 BALA Balanus sp
12 Drakes Estero 1100 Away 300 81312004 moderate barnacle

growth 559 1900 BALA Balanus sp
12 Drakes Estero 1100 Away 300 811312004 moderate barnacle

growth 560 2000 BARE Bare

12 Drakes Estero 1100 Away 300 81132004 moderate barnacle

growth 561 2100 BARE Bare

12 Drakes Estero 1100 Away 300 811312004 moderate barnacle

growth 562 2200 BARE Bare

12 Drakes Estero 1100 Away 300 81132004 moderate barnacle

growth 563 2300 BARE Bare
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 564 2400 BARE Bare
12 Drakes Estero 1100 Away 300 811312004 moderate barnacle

growth 565 2540 BALA Balanus sp
12 Drakes Estero 1100 Away 300 81312004 moderate barnacle
growth 566 2600 BALA Balanus sp
12 Drakes Estero 1100 Away 300 81132004 moderate barnacle
growth 567 2700 BARE Bare
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle
growth 568 2800 BARE Bare
12 Drakes Estero 1100 Away 300 811312004 moderate barnacle
growth 569 2900 BALA Balanus sp
12 Drakes Estero 1100 Away 300 81312004 moderate barnacle
growth 570 3000 BARE Bare
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle
growth 571 3100 BALA Balanus sp
12 Drakes Estero 1100 Away 300 81132004 moderate barnacle
growth 572 3200 BARE Bare
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle
growth 573 3300 BALA Balanus sp
12 Drakes Estero 1100 Away 300 81132004 moderate barnacle
growth 574 3400 BALA Balanus sp
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12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 575 3500 BARE Bare

bryozoans except for sponge in one corner

12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 576 3600 BARE Bare

bryozoans except for sponge in one corner 592 300

12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 577 3700 BALA Balanus sp

SCUN Schizoporella

12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 578 3800 BALA Balanus sp

subtorquata

12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 579 3900 BALA Balanus sp
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 580 4000 BALA Balanus sp
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 581 4100 BARE Bare
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 582 4200 BARE Bare
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle
growth 583 4300 BALA Balanus sp
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 584 4400 BALA Balanus sp
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 585 4500 BALA Balanus sp
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle

growth 586 4600 BALA Balanus sp
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle
growth 587 4700 BARE Bare
12 Drakes Estero 1100 Away 300 81312004 moderate barnacle

growth 588 4800 BARE Bare
12 Drakes Estero 1100 Away 300 8132004 moderate barnacle
growth 589 4900 BARE Bare
13 Drakes Estero 1100 Rack100 81132004 completely encrusted with
bryozoans except for sponge in one corner 590 100 SCUM Schizoporella
unicornis

13 Drakes Estero 1100 Rack100 81132004 completely encrusted with
bryozoans except for sponge in one corner 591 200 SCUN Schizoporella
unicornis

13 Drakes Estero 1100 Rack100 8132004 completely encrusted with
bryozoans except for sponge in one corner 592 300 SCUN Schizoporella
unicornis

13 Drakes Estero 1100 Rack100 8132004 completely encrusted with
bryozoans except for sponge in one corner 593 400 SCUN Schizoporella
unicornis

13 Drakes Estero 1100 Rackl00 8132004 completely encrusted with
bryozoans except for sponge in one corner 594 500 WASU Watersipora
subtorquata

69



13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 RackI00

bryozoans except for sponge in one corner
unicomis

13 Drakes Estero 1100 RackI00

bryozoans except for sponge in one corner
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
unicornis

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack1100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
unicornis
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata

81132004 completely encrusted with
595 600 WASU Watersipora

811312004 completely encrusted with
596 700 WASU Watersipora

81312004 completely encrusted with
597 800 SCUN Schizoporella

811312004 completely encrusted with
598 900 BARE Bare
81312004 completely encrusted with
599 1000 WASU Watersipora

8132004 completely encrusted with
600 1100 SCUN Schizoporella

8132004 completely encrusted with
601 1200 WASU Watersipora

8132004 completely encrusted with
602 1300 WASU Watersipora

8132004 completely encrusted with
603 1400 WASU Watersipora

8132004 completely encrusted with
604 1500 SCUN Schizoporella

8132004 completely encrusted with
605 1600 WASU Watersipora

8132004 completely encrusted with
606 1700 WASU Watersipora

8132004 completely encrusted with
607 1800 WASU Watersipora

8132004 completely encrusted with
608 1900 WASU Watersipora

81312004 completely encrusted with
609 2000 WASU Watersipora
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13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
unicornis

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
unicornis

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one cornerr
subtorquata
13 Drakes Estero 1100 RackI00

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack1100

bryozoans except for sponge in one corner
unicornis

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
bowerbanki

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
bowerbanki
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
unicomis

811312004 completely encrusted with
610 2100 WASU Watersipora

8132004 completely encrusted with
611 2200 SCUN Schizoporella

81132004 completely encrusted with
612 2300 WASU Watersipora

8132004 completely encrusted with
613 2400 WASU Watersipora

8132004 completely encrusted with
614 2500 SCUN Schizoporella

8132004 completely encrusted with
615 2600 WASU Watersipora

8132004 completely encrusted with
616 2700 WASU Watersipora

8132004 completely encrusted with
617 2800 SCUN Schizoporella

8132004 completely encrusted with
618 2900 HAB Halichondria

8132004 completely encrusted with
619 3000 HABO Halichondria

8132004 completely encrusted with
620 3100 WASU Watersipora

81312004 completely encrusted with
621 3200 WASU Watersipora

8132004 completely encrusted with
622 3300 WASU Watersipora

8132004 completely encrusted with
623 3400 WASU Watersipora

8132404 completely encrusted with
624 3500 SCUN Schizoporella
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13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
bowerbanki

13 Drakes Estero 1100 RackI00

bryozoans except for sponge in one cornerr
bowerbanki

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
bowerbanki

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
unicomis

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
unicornis

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
subtorquata
13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
unicornis

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
bowerbanki

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
bowerbanki

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
bowerbanki

13 Drakes Estero 1100 Rack100

bryozoans except for sponge in one corner
unicornis

81312004 completely encrusted with
625 3600 HABO Halichondria

81312004 completely encrusted with
626 3700 HABO Halichondria

8132004 completely encrusted with
627 3800 HABO Halichondria

8132004 completely encrusted with
628 3900 SCUM Schizoporella

8132004 completely encrusted with
629 4000 SCUN Schizoporella

8132004 completely encrusted with
630 4100 WASU Watersipora

8132004 completely encrusted with
631 4200 SCUN Schizoporella

8132004 completely encrusted with
632 4300 HABO Halichondria

8132004 completely encrusted with
633 4400 HABO Halichondria

8132004 completely encrusted with
634 4500 HABO Halichondria

8132004 completely encrusted with
635 4600 SCUN Schizoporella

13 Drakes Estero 1100 Rack100 8132004 completely encrusted with
bryozoans except for sponge in one corner 636 4700 SCUN Schizoporella
unicornis

13 Drakes Estero 1100 Rack100 8132004 completely encrusted with
bryozoans except for sponge in one corner 637 4800 SCUN Schizoporella
unicornis

13 Drakes Estero 1100 Rack100 8132004 completely encrusted with
bryozoans except for sponge in one corner 638 4900 SCUN Schizoporella
unicornis

14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 639 100 WASU Watersipora subtorquata
14 Drakes Estero 1104 Rack200 8132004 completely encrusted with
bryozoans 640 200 WASU Watersipora subtorquata
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14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 641 300 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 642 400 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 811312004 completely encrusted with
bryozoans 643 500 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 644 600 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 645 700 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 646 800 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 647 900 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 648 1000 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 649 1100 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 81312004 completely encrusted with
bryozoans 650 1200 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 651 1300 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 652 1400 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 81132004 completely encrusted with
bryozoans 653 1500 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 654 1600 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 655 1700 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 656 1800 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 657 1900 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 658 2000 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 659 2100 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 660 2200 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 661 2300 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 662 2400 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 663 2500 SCUN Schizoporella unicornis
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14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 664 2600 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 811312004 completely encrusted with
bryozoans 665 2700 SCUN Schizoporella unicornis
14 Drakes Estero 1900 Rack200 81132004 completely encrusted with
bryozoans 666 2800 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 667 2900 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 81312004 completely encrusted with
bryozoans 668 3000 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 81312004 completely encrusted with
bryozoans 669 3100 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 81312004 completely encrusted with
bryozoans 670 3200 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 811312004 completely encrusted with
bryozoans 671 3300 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 81132004 completely encrusted with
bryozoans 672 3400 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 673 3500 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 811312004 completely encrusted with
bryozoans 674 3600 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 81132004 completely encrusted with
bryozoans 675 3700 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 811312004 completely encrusted with
bryozoans 676 3800 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 81132004 completely encrusted with
bryozoans 677 3900 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 81312004 completely encrusted with
bryozoans 678 4000 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 81312004 completely encrusted with
bryozoans 679 4100 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 81132004 completely encrusted with
bryozoans 680 4200 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 681 4300 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 682 4400 SCUN Schizoporella unicornis
14 Drakes Estero 1100 Rack200 8132004 completely encrusted with
bryozoans 683 4500 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 811312004 completely encrusted with
bryozoans 684 4600 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 81312004 completely encrusted with
bryozoans 685 4700 WASU Watersipora subtorquata
14 Drakes Estero 1100 Rack200 811312004 completely encrusted with
bryozoans 686 4800 WASU Watersipora subtorquata
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14 Drakes Estero 1100 Rank200 81312004 completely encrusted with
bryozoans 687 4900 SCUM Schizoporella unicomis
15 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 692 100 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 817312004 large red Botrylloides sp
colony covering most of plate 693 200 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 81132004 large red Botrylloides sp
colony covering most of plate 694 300 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 695 400 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 81132004 large red Botrylloides sp
colony covering most of plate 696 500 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 811312004 large red Botrylloides sp
colony covering most of plate 697 600 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 83312004 large red Botrylloides sp
colony covering most of plate 698 700 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 81132004 large red Botrylloides sp
colony covering most of plate 699 800 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 81312004 large red Botrylloides sp
colony covering most of plate 700 900 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 81132004 large red Botrylloides sp
colony covering most of plate 701 1000 BOTRO Botrylloides sp
15 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 702 1100 BOTRO Botrylloides sp
15 Drakes Estero 1100 Rack300 81132004 large red Botrylloides sp
colony covering most of plate 703 1200 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack100 811312004 large red Botrylloides sp
colony covering most of plate 704 1300 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 811312004 large red Botrylloides sp
colony covering most of plate 705 1400 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 706 1500 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 81312004 large red Botrylloides sp
colony covering most of plate 707 1600 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 708 1700 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 709 1800 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 81132004 large red Botrylloides sp
colony covering most of plate 710 1900 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 811312004 large red Botrylloides sp
colony covering most of plate 711 2000 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 712 2100 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 713 2200 BOTROI Botrylloides sp
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15 Drakes Estero 1100 Rack300 81132004 large red Botrylloides sp
colony covering most of plate 714 2300 TUN1 unknown tunicate 1 black and

yellow
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate
yellow
15 Drakes Estero 1100 Rack300

colony covering most of plate 729 3800
15 Drakes Estero 1100 Rack300

colony covering most of plate 730 3900

15 Drakes Estero 1100 Rack300

colony covering most of plate 731 4000

15 Drakes Estero 1100 Rack100

colony covering most of plate 732 4100

15 Drakes Estero 1100 Rack300

colony covering most of plate 733 4200

15 Drakes Estero 1100

colony covering most of plate
15 Drakes Estero 1100

colony covering most of plate

Rack1100 81132004

715 2400

Rack300

716 2500

Rack300

717 2600

Rack300

718 2700

Rack300

719 2800

Rack300
720 2900

Rack300

721 3000

300

722 3100

Rack300

723 3200

Rack300

724 3300

Rack300

725 3400

Rack300

726 3500

Rack300

727 3600

Rack300

728 3700

Rack300

734 4300

Rack300
735 4400

BOTROI

811312004

SCUN

81132004

BOTROI

811312004

BOTROI

8132004

BARE

81312004

BOTROI

811312004

BOTROI

8132004

BOTROI

81312004

SCUN

8132004

SCUN

8132004

BOTROI

81312004

BOTROI

81312004

BOTROI

8132004

TUN1

76

8132004
BOTROI

811312004

SCUN
8132004

W S Irr
8V131
BOTROI

8132004

BOTROI

8132004

BOTROI

811312004

BOTROI

large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Schizoporella unicornis
large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Bare

large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Schizoporella unicornis
large red Botrylloides sp
Schizoporella unicornis
large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
unknown tunicate 1 black and

large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Schizoporella unicornis
large red Botrylloides sp
Watersipora subtorquata
large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Botrylloides sp
large red Botrylloides sp
Botrylloides sp



16 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 736 4800 BOTROI Botrylloides sp
15 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 688 4600 SCUN Schizoporella unicornis
15 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 689 4700 SCUN Schizoporella unicornis
15 Drakes Estero 1100 Rack100 8132004 large red Botrylloides sp
colony covering most of plate 690 4800 SCUN Schizoporella unicornis
15 Drakes Estero 1100 Rack300 8132004 large red Botrylloides sp
colony covering most of plate 691 4900 BOTROI Botrylloides sp
16 Drakes Estero 800 Away 100 8162004 sparse invert growth

737 100 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
738 200 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
739 300 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
740 400 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
741 500 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
742 600 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
743 700 BARE Bare

16 Drakes Estero 800 Away 100 81612004 sparse invert growth
744 800 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
745 900 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
746 1000 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
747 1100 SPIR Spirorbis sp

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
748 1200 BARE Tare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
749 1300 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
750 1400 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
751 1500 BARE Bare

16 Drakes Estero 800 Away 100 811612004 sparse invert growth
752 1600 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
783 1700 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
754 1800 BARE Bare
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16 Drakes Estero 800 Away 100 8162004 sparse invert growth
756 1900 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
756 2000 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
757 2100 SPIR Spirorbis sp

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
758 2200 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
759 2300 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
760 2400 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
761 2500 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
762 2600 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
763 2700 SCUM Schizoporella unicornis

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
764 2800 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
765 2900 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
766 3000 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
767 3100 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
768 3200 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
769 3300 SPIR Spirorbis sp

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
770 3400 SCUN Schizoporella unicornis

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
771 3500 SCUN Schizoporella unicornis

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
772 3600 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
773 3700 BARE Bare

16 Drakes Estero 800 Away 100 81612004 sparse invert growth
774 3800 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
775 3900 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
776 4000 SCUN Schizoporella unicornis

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
777 4100 SCUN Schizoporella unicornis
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16 Drakes Estero 800 Away 100 8162004 sparse invert growth
778 4200 SCUN Schizoporella unicornis

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
779 4300 WASU Watersipora subtorquata

16 Drakes Estero 800 Away 100 81612004 sparse invert growth
780 4400 WASU Watersipora subtorquata

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
781 4500 BARE Bare

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
782 4600 WASU Watersipora subtorquata

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
783 4700 WASU Watersipora subtorquata

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
784 4800 BUNS Bugula neritina

16 Drakes Estero 800 Away 100 8162004 sparse invert growth
785 4900 SCUM Schizoporella unicornis

17 Drakes Estero 800 Away 200 811612004 sparse invert growth
786 100 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
787 200 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
788 300 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
789 400 BUNE Bugula neritina

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
790 500 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
791 600 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 200 81162004 sparse invert growth
792 700 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
793 800 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
794 900 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
795 1000 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
796 1100 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
797 1200 BARE Bare

17 Drakes Estero 800 Away 200 81612004 sparse invert growth
798 1300 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
799 1400 BOTROI Botrylloides sp

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
800 1500 BARE Bare
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17 Drakes Estero 800 Away 200 8162004 sparse invert growth
801 1600 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
802 1700 BARE Bare

17 Drakes Estero 800 Away 200 811612004 sparse invert growth
803 1800 BARE Bare

17 Drakes Estero 800 Away 200 81612004 sparse invert growth
804 1900 SPIR Spirorbis sp

17 Drakes Estero 800 Away 200 81162004 sparse invert growth
805 2000 SPIR Spirorbis sp

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
806 2100 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
807 2200 BARE Bare

17 Drakes Estero 800 Away 200 811612004 sparse invert growth
808 2300 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
809 2400 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
810 2500 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
811 2600 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
812 2700 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
813 2800 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
814 2900 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
815 3000 BARE Bare

17 Drakes Estero 800 Away 200 81162004 sparse invert growth
816 3100 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
817 3200 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
818 3300 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
819 3400 SCUD Schizoporelia unicornis

17 Drakes Estero 800 Away 200 81612004 sparse invert growth
820 3500 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
821 3600 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
822 3700 BARE Bare

17 Drakes Estero 800 Away 200 81162004 sparse invert growth
823 3800 BARE Bare
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17 Drakes Estero 800 Away 200 8162004 sparse invert growth
824 3900 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
825 4000 SCUN Schizoporella unicornis

17 Drakes Estero 840 Away 200 811612004 sparse invert growth
826 4100 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 204 81162004 sparse invert growth
827 4204 BARE Bare

17 Drakes Estero 800 Away 200 811612004 sparse invert growth
828 4300 SCUN Schizoporella unicornis

17 Drakes Estero 800 Away 200 81612004 sparse invert growth
829 4400 BARE Bare

17 Drakes Estero 800 Away 200 811612004 sparse invert growth
830 4500 SPIR Spirorbis sp

17 Drakes Estero 800 Away 200 811612004 sparse invert growth
831 4600 BARE Bare

17 Drakes Estero 800 Away 200 8162004 sparse invert growth
832 4700 BARE Bare

17 Drakes Estero 800 Away 200 81612004 sparse invert growth
833 4800 BARE Bare

17 Drakes Estero 800 Away 200 81162004 sparse invert growth
834 4900 BARE Bare

18 Drakes Estero 800 Away 300 8132044 sparse invert growth
835 100 BARE Bare

18 Drakes Estero 800 Away 300 8132004 sparse invert growth
836 200 BARE Bare

18 Drakes Estero 800 Away 300 81132004 sparse invert growth
837 300 SPIR Spirorbis sp

18 Drakes Estero 800 Away 300 81312004 sparse invert growth
838 400 BUNS Bugula neritina

18 Drakes Estero 800 Away 300 8132004 sparse invert growth
839 500 SCUN Schizoporella unicornis

18 Drakes Estero 800 Away 300 81132004 sparse invert growth
840 600 SCUN Schizoporella unicornis

18 Drakes Estero 800 Away 300 81132004 sparse invert growth
841 700 BARE Bare

18 Drakes Estero 800 Away 300 811312004 sparse invert growth
842 800 BARE Bare

18 Drakes Estero 800 Away 300 81312004 sparse invert growth
843 900 BARE Bare

18 Drakes Estero 800 Away 300 8132044 sparse invert growth
844 1000 BARE Bare

18 Drakes Estero 800 Away 300 81132004 sparse invert growth
845 1100 BUNE Bugula neritina

18 Drakes Estero 800 Away 300 81312004 sparse invert growth
846 1200 BUNE Bugula neritina
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18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

Drakes Estero 800 Away 300 8132004 sparse invert growth
847 1300 BARE Bare

Drakes Estero 800 Away 300 8132004 sparse invert growth
848 1400 BARE Bare

Drakes Estero 800 Away 300 811312004 sparse invert growth
849 1500 BARE Bare

Drakes Estero 800 Away 300 8132004 sparse invert growth
850 1800 BARE Bare

Drakes Estero 800 Away 300 8132004 sparse invert growth
851 1700 SPIR Spirorbis sp
Drakes Estero 800 Away 300 81312004 sparse invert growth
852 1800 SPIR Spirorbis sp
Drakes Estero 800 Away 300 8132004 sparse invert growth
853 1900 BARE Bare

Drakes Estero 800 Away 300 8132004 sparse invert growth
854 2000 BARE Bare

Drakes Estero 800 Away 300 81312004 sparse invert growth
855 2100 BARE Bare

Drakes Estero 800 Away 300 81132004 sparse invert growth
856 2200 BARE Bare

Drakes Estero 800 Away 300 8132004 sparse invert growth
857 2300 BARE Bare

Drakes Estero 800 Away 300 81312004 sparse invert growth
858 2400 BARE Bare
Drakes Estero 800 Away 300 81132004 sparse invert growth
859 2500 BUNE Bugula neritina
Drakes Estero 800 Away 300 811312004 sparse invert growth
860 2600 BARE Bare

Drakes Estero 800 Away 300 811312004 sparse invert growth
861 2700 BARE Bare

Drakes Estero 800 Away 300 811312004 sparse invert growth
862 2800 BARE Bare

Drakes Estero 800 Away 300 8132004 sparse invert growth
863 2900 BARE Bare

Drakes Estero 800 Away 300 8132004 sparse invert growth
864 3000 BARE Bare

Drakes Estero 800 Away 300 8132004 sparse invert growth
865 3100 BARE Bare

Drakes Estero 800 Away 300 8132004 sparse invert growth
866 3200 BARE Bare

Drakes Estero 800 Away 300 8132004 sparse invert growth
867 3300 BARE Bare

Drakes Estero 800 Away 300 8132004 sparse invert growth
868 3400 SPIR Spirorbis sp
Drakes Estero 800 Away 300 8132004 sparse invert growth
869 3500 BUNE Bugula neritina
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18 Drakes Estero 800 Away 300 8132004 sparse invert growth
870 3600 BARE Bare

18 Drakes Estero 800 Away 340 8132404 sparse invert growth
871 3700 BARE Bare

18 Drakes Estero 800 Away 300 81132004 sparse invert growth
872 3800 BARE Bare

18 Drakes Estero 800 Away 300 8132004 sparse invert growth
873 3900 BARE Bare

18 Drakes Estero 800 Away 300 8132004 sparse invert growth
874 4000 BARE Bare

18 Drakes Estero 800 Away 300 81312004 sparse invert growth
875 4100 BARE Bare

18 Drakes Estero 800 Away 300 8132004 sparse invert growth
876 4200 BUNS Bugula neritina

18 Drakes Estero 800 Away 300 81312004 sparse invert growth
877 4300 BARE Bare

18 Drakes Estero 800 Away 300 8132004 sparse invert growth
878 4400 BARE Bare

18 Drakes Estero 800 Away 300 8132004 sparse invert growth
879 4500 BARE Bare

18 Drakes Estero 800 Away 300 81132004 sparse invert growth
880 4600 BARE Bare

18 Drakes Estero 800 Away 300 8132004 sparse invert growth
881 4700 BARE Bare

18 Drakes Estero 800 Away 300 81312004 sparse invert growth
882 4800 BARE Bare

18 Drakes Estero 800 Away 300 8132004 sparse invert growth
883 4900 BARE Bare

22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 884 100 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 885 200 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 886 300 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 887 400 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 888 500 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 889 600 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 890 700 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 891 800 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 892 900 BARE Bare
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22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9744

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
22 Estero de Limantour 9700

100 81612004 only 2 Balanus and a
893 1000 BARE Bare

100 81612004 only 2 Balanus and a
894 1104 BARE Bare

100 8162004 only 2 Balanus and a
895 1200 BARE Bare

100 81612004 only 2 Balanus and a
896 1300 BARE Bare

100 8162004 only 2 Balanus and a
897 1400 BARE Bare

100 8162004 only 2 Balanus and a
898 1500 BARE Bare

100 8162004 only 2 Balanus and a
899 1600 BARE Bare

100 8162004 only 2 Balanus and a
900 1700 BARE Bare

100 8162004 only 2 Balanus and a
901 1800 BARE Bare

100 8162004 only 2 Balanus and a
902 1900 BARE Bare

100 8162004 only 2 Balanus and a
903 2000 BARE Bare

100 8162004 only 2 Balanus and a
904 2100 BARE Bare

100 8162004 only 2 Balanus and a
905 2200 BARE Bare

100 8162004 only 2 Balanus and a
906 2300 BARE Bare

100 8162004 only 2 Balanus and a
907 2400 BARE Bare

100 8162004 only 2 Balanus and a
908 2500 BARE Bare

100 8162004 only 2 Balanus and a
909 2600 BARE Bare

100 8162004 only 2 Balanus and a
910 2700 BARE Bare

100 8162004 only 2 Balanus and a
911 2800 BARE Bare

100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 912

22 Estero de Limantour 9700 100

few specks of what appears to be Ralfsia sp 913

22 Estero de Limantour 9700 100

few specks of what appears to be Ralfsia sp 914

22 Estero de Limantour 9700 100

few specks of what appears to be Ralfsia sp 915

2900 BARE Bare

8162004 only 2 Balanus and a
3000 BARE Bare

8162004 only 2 Balanus and a
3100 BARE Bare

8162004 only 2 Balanus and a
3200 BARE Bare
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22 Estero de Limantour 9700 100 81162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 916 3300 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 917 3400 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 918 3500 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 919 3600 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 920 3700 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 921 3800 BALA Balanus sp
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 922 3900 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 923 4000 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 924 4100 BARE Bare
22 Estero de Limantour 9700 1 00 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 925 4200 BARE Bare
22 Estero de Limantour 9700 100 81612004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 926 4300 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 927 4400 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 928 4500 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 929 4600 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 930 4700 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 931 4800 BARE Bare
22 Estero de Limantour 9700 100 8162004 only 2 Balanus and a
few specks of what appears to be Ralfsia sp 932 4900 BARE Bare
23 Estero de Limantour 9700 200 8162004 Ponly 4 Balanus and a
few specks of what appears to be Ralfsia sp 933 100 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 934 200 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 935 300 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 936 400 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 937 500 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 938 600 BARE Bare
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23 Estero de Limantour 9700 200 81162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 939 700 BARE Bare

23 Estero de Limantour 9700 200 81612004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 940 800 BARE Bare

23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 941 900 BARE Bare

23 Estero de Limantour 9700 200 81612004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 942 1000 BARE Bare

23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 943 1100 BARE Bare

23 Estero de Limantour 9700 200 81162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 944 1200 BARE Bare

23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 945 1300 BARE Bare

23 Estero de Limantour 9704 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 946 1400 BARE Bare

23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 947 1500 BARE Bare
23 Estero de Limantour 9700 200 81162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 948 1600 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 949 1700 BARE Bare

23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 950 1800 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 951 1900 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 952 2000 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 953 2100 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 954 2200 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 955 2300 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 956 2400 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 957 2500 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 958 2600 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 959 2700 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 960 2800 BARE Bare
23 Estero de Limantour 9700 200 8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 961 2900 BARE Bare
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23 Estero de Limantour 9700 200

few specks of what appears to be Ralfsia sp 962

23 Estero de Limantour 9700 200

few specks of what appears to be Ralfsia sp 963

23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 97 00

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700

few specks of what appears to be Ralfsia sp
23 Estero de Limantour 9700
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200

965

200

966

200
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200

968

200

969

200

970

200

971

209

972

2 00

973

200

974

200

975

200

976

200

977

200

978

200

979

200
980

200

811612004 only 4 Balanus and a
3000 BARE Bare

8162004 only 4 Balanus and a
3100 BARE Bare

811612004 only 4 Balanus and a
3200 BARE Bare

81162004 only 4 Balanus and a
3300 BARE Bare

8162004 only 4 Balanus and a
3400 BARE Bare

811612004 only 4 Balanus and a
3500 BARE Bare

81162004 only 4 Balanus and a
3600 BARE Bare

8162004 only 4 Balanus and a
3700 BARE Bare

81162004 only 4 Balanus and a
3800 BARE Bare

811612004 only 4 Balanus and a
3900 BARE Bare

8162004 only 4 Balanus and a
4000 BARE Bare

8162004 only 4 Balanus and a
4100 BARE Bare

8162004 only 4 Balanus and a
4200 BARE Bare

8162004 only 4 Balanus and a
4300 BARE Bare
81612004 only 4 Balanus and a
4400 BARE Bare

81612004 only 4 Balanus and a
4500 BARE Bare

81612004 only 4 Balanus and a
4600 BARE Bare

81162004 only 4 Balanus and a
4700 BARE Bare

81162004 only 4 Balanus and a
4800 BARE Bare

8162004 only 4 Balanus and a
few specks of what appears to be Ralfsia sp 981 4900 BARE Bare

24 Estero de Limantour 9700 300 8162004 only few specks of what
appears to be Ralfsia sp 982 100 BARE Bare

24 Estero de Limantour 9700 300 81162004 only few specks of what
appears to be Ralfsia sp 983 200 BARE Bare

24 Estero de Limantour 9700 3 00 8162004 only few specks of what
appears to be Ralfsia sp 984 300 BARE Bare
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24 Estero de Limantour

appears to be Ralfsia sp 985
24 Estero de Limantour

appears to be Ralfsia sp 986
24 Estero de Limantour

appears to be Ralfsia sp 987
24 Estero de Limantour

appears to be Ralfsia sp 988
24 Estero de Limantour

appears to be Ralfsia sp 989
24 Estero de Limantour

appears to be Ralfsia sp 990
24 Estero de Limantour

appears to be Ralfsia sp 991

24 Estero de Limantour

appears to be Ralfsia sp 992
24 Estero de Limantour

appears to be Ralfsia sp 993

24 Estero de Limantour

appears to be Ralfsia sp 994
24 Estero de Limantour

appears to be Ralfsia sp 995
24 Estero de Limantour

appears to be Ralfsia sp 996
24 Estero de Limantour

appears to be Ralfsia sp 997
24 Estero de Limantour

appears to be Ralfsia sp 998
24 Estero de Limantour

appears to be Ralfsia sp 999
24 Estero de Limantour

appears to be Ralfsia sp 1000
24 Estero de Limantour

appears to be Ralfsia sp 1001

24 Estero de Limantour

appears to be Ralfsia sp 1002
24 Estero de Limantour

appears to be Ralfsia sp 1003
24 Estero de Limantour

appears to be Ralfsia sp 1004
24 Estero de Limantour

appears to be Ralfsia sp 1005
24 Estero de Limantour

appears to be Ralfsia sp 1006
24 Estero de Limantour

appears to be Ralfsia sp 1007
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8162004
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8162004
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8162004
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2500 BARE
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24 Estero de Limantour 9700 300 81162004 only few specks of what
appears to be Ralfsia sp 1008 2700 BARE Bare

24 Estero de Limantour 9700 300 81162004 only few specks of what
appears to be Ralfsia sp 1009 2800 BARE Bare

24 Estero de Limantour 9700 300 8162004 only few specks of what
appears to be Ralfsia sp 1010 2900 BARE Bare

24 Estero de Limantour 9700 300 81612004 only few specks of what
appears to be Ralfsia sp 1011 3000 BARE Bare

24 Estero de Limantour 9700 300 811612004 only few specks of what
appears to be Ralfsia sp 1012 3100 BARE Bare

24 Estero de Limantour 9700 300 811612004 only few specks of what
appears to be Ralfsia sp 1013 3204 BARE Bare

24 Estero de Limantour 9700 300 811612004 only few specks of what
appears to be Ralfsia sp 1014 3300 BARE Bare

24 Estero de Limantour 9700 300 81162004 only few specks of what
appears to be Ralfsia sp 1015 3400 BARE Bare
24 Estero de Limantour 9700 300 811612004 only few specks of what
appears to be Ralfsia sp 1016 3500 BARE Bare

24 Estero de Limantour 9700 300 811612004 only few specks of what
appears to be Ralfsia sp 1017 3600 BARE Bare

24 Estero de Limantour 9700 300 81162004 only few specks of what
appears to be Ralfsia sp 1018 3700 BARE Bare

24 Estero de Limantour 9700 300 811612004 only few specks of what
appears to be Ralfsia sp 1019 3800 BARE Bare

24 Estero de Limantour 9700 300 81162004 only few specks of what
appears to be Ralfsia sp 1020 3900 BARE Bare

24 Estero de Limantour 9700 300 81612004 only few specks of what
appears to be Ralfsia sp 1021 4000 BARE Bare

24 Estero de Limantour 9700 300 81612004 only few specks of what
appears to be Ralfsia sp 1022 4100 BARE Bare

24 Estero de Limantour 9700 300 81612004 only few specks of what
appears to be Ralfsia sp 1023 4200 BARE Bare

24 Estero de Limantour 9700 300 81162004 only few specks of what
appears to be Ralfsia sp 1024 4300 BARE Bare

24 Estero de Limantour 9700 300 81612004 only few specks of what
appears to be Ralfsia sp 1025 4400 BARE Bare

24 Estero de Limantour 9700 300 811612004 only few specks of what
appears to be Ralfsia sp 1026 4500 BARE Bare

24 Estero de Limantour 9700 300 81612004 only few specks of what
appears to be Ralfsia sp 1027 4600 BARE Bare

24 Estero de Limantour 9700 300 81162004 only few specks of what
appears to be Ralfsia sp 1028 4700 BARE Bare

24 Estero de Limantour 9700 300 8162004 only few specks of what
appears to be Ralfsia sp 1029 4800 BARE Bare
24 Estero de Limantour 9700 300 8162004 only few specks of what
appears to be Ralfsia sp 1030 4900 BARE Barer



25 Estero de Limantour 11600 100 8162404 only few specks
of what appears to be Ralfsia sp 1072 100 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1073 204 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1074 300 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1075 400 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1076 500 BARE Bare

25 Estero de Limantour 11600 100 81612004 only few specks
of what appears to be Ralfsia sp 1077 600 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1078 700 BARE Bare
25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1079 800 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1031 900 BARE Bare
25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1032 1040 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp1033 1100 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1034 1200 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1035 1300 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1036 1400 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1037 1500 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1038 1600 BARE Bare
25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1039 1700 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1040 1800 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1041 1900 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1042 2000 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1043 2100 BARE Bare
25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1044 2200 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1045 2300 BARE Bare
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25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1046 2400 BARE Bare

25 Estero de Limantour 11600 100 81 612004 only few specks
of what appears to be Ralfsia sp 1047 2500 BARE Bare

25 Estero de Limantour 11600 100 81162004 only few specks
of what appears to be Ralfsia sp 1048 2600 BARE Bare

25 Estero de Limantour 11600 100 811612004 only few specks
of what appears to be Ralfsia sp 1049 2700 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1050 2800 BARE Bare

25 Estero de Limantour 11600 100 81162004 only few specks
of what appears to be Ralfsia sp 1051 2900 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1052 3000 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1053 3100 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1054 3200 BARE Bare

25 Estero de Limantour 11600 100 811612004 only few specks
of what appears to be Ralfsia sp 1055 3300 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1056 3400 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1057 3500 BARE Bare

25 Estero de Limantour 11600 100 81612004 only few specks
of what appears to be Ralfsia sp 1058 3600 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to he Ralfsia sp 1059 3700 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1060 3800 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1061 3900 BARE Bare

25 Estero de Limantour 11600 100 81612004 only few specks
of what appears to be Ralfsia sp 1062 4000 BARE Bare

25 Estero de Limantour 11600 100 811612004 only few specks
of what appears to be Ralfsia sp 1063 4100 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1064 4200 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1065 4300 BARE Bare

25 Estero de Limantour 11600 100 81612004 only few specks
of what appears to be Ralfsia sp 1066 4400 BARE Bare

25 Estero de Limantour 11600 100 81162004 only few specks
of what appears to be Ralfsia sp 1067 4500 BARE Bare

25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1068 4600 BARE Bare
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25 Estero de Limantour 11600 100 8162004 only few specks
of what appears to be Ralfsia sp 1069 4700 BARE Bare
25 Estero de Limantour 11600 100 81162004 only few specks
of what appears to be Ralfsia sp 1070 4800 BARE Bare
25 Estero de Limantour 11600 100 81162004 only few specks
of what appears to be Ralfsia sp 1071 4900 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1080 100 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1081 200 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1082 300 BARE Bare
26 Estero de Limantour 11600 200 81162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1083 400 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1084 500 BARE Bare
26 Estero de Limantour 11600 200 81612004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1085 600 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1086 700 BARE Bare
26 Estero de Limantour 11600 200 81162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1087 800 BARE Bare
26 Estero de Limantour 11600 200 81612004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1088 900 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1089 1000 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1090 1100 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1091 1200 BARE Bare
26 Estero de Limantour 11600 200 81612004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1092 1300 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1093 1400 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1094 1500 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1095 1600 BARE Bare
26 Estero de Limantour 11600 200 81612004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1096 1700 BARE Bare
26 Estero de Limantour 11600 200 81612004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1097 1800 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1098 1900 BARE Bare
26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1099 2000 BARE Bare
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26 Estero de Limantour 11600 200 81612004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1100 2100 BARE Bare

26 Estero de Limantour 11600 200 811612004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1101 2200 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1102 2300 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1103 2400 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1104 2500 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1105 2600 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1106 2700 BARE Bare

26 Estero de Limantour 11600 200 81612004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1107 2800 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1108 2900 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1109 3000 BARE Bare

26 Estero de Limantour 11600 200 81162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1110 3100 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1111 3200 BARE Bare

26 Estero de Limantour 11600 200 81612004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1112 3300 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1113 3400 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1114 3500 BARE Bare

26 Estero de Limantour 11600 200 81612004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1115 3600 BARE Bare

26 Estero de Limantour 1100 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1116 3700 BARE Bare

26 Estero de Limantour 11600 200 81162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1117 3800 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1118 3900 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp
26 Estero de Limantour 11600

and a few specks of what appears to be Ralfsia sp
26 Estero de Limantour 11600

and a few specks of what appears to be Ralfsia sp
26 Estero de Limantour 11600

and a few specks of what appears to be Ralfsia sp

1119 4000 BARE Bare

200 81612004 only 1 Balanus
1120 4100 BARE Bare

200 81162004 only 1 Balanus
1 121 4200 BARE Bare

200 8162004 only 1 Balanus
1122 4300 BARE Bare
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26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1123 4400 BARE Bare

26 Estero de Limantour 11600 200 811612004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1124 4500 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1125 4600 BARE Bare

26 Estero de Limantour 11600 200 81162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1126 4700 BARE Bare

26 Estero de Limantour 11600 200 8162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1127 4800 BARE Bare

26 Estero de Limantour 11600 200 81162004 only 1 Balanus
and a few specks of what appears to be Ralfsia sp 1128 4900 BARE Bare

27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1129 100 BARE Bare

27 Estero de Limantour 11600 300 81612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1130 200 BARE Bare

27 Estero de Limantour 11600 300 81612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1131 300 BARE Bare

27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1132 400 BARE Bare

27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1133 500 BARE Bare

27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1134 600 BALA Balanus

sp
27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1135 700 BARE Bare

27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1136 800 BARE Bare

27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1137 900 BARE Bare

27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1138 1000 BARE Bare

27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1139 1100 BARE Bare

27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1140 1200 BARE Bare

27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1141 1300 BARE Bare

27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1142 1400 BARE Bare

27 Estero de Limantour 11600 300 81612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1143 1500 BARE Bare

27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1144 1600 BARE Bare
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27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1145 1700 BARE Bare

27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1146 1800 BARE Bare

27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1147 1900 BARE Bare
27 Estero de Limantour 11600 300 811612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1148 2000 BARE Bare

27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1149 2100 BARE Bare

27 Estero de Limantour 11600 300 81612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1150 2200 BARE Bare

27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1151 2300 BARE Bare
27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few species of what appears to be Ralfsia sp 1152 2400 BARE Bare
27 Estero de Limantour 11600 300 81612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1153 2500 BARE Bare
27 Estero de Limantour 11600 300 811612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1154 2600 BARE Bare
27 Estero de Limantour 11600 300 81612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1155 2700 BARE Bare
27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1156 2800 BARE Bare
27 Estero de Limantour 11600 300 811612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1157 2900 BARE Bare
27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1158 3000 BARE Bare
27 Estero de Limantour 11600 300 81612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1159 3100 BARE Bare
27 Estero de Limantour 11600 300 81612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1160 3200 BARE Bare
27 Estero de Limantour 11600 300 811612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1161 3300 BARE Bare
27 Estero de Limantour 11600 300 811612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1162 3400 BARE Bare
27 Estero de Limantour 11600 300 811612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1163 3500 BARE Bare
27 Estero de Limantour 11600 304 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1164 3600 BARE Bare
27 Estero de Limantour 11600 300 81612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1165 3700 BARE Bare
27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1166 3800 BARE Bare
27 Estero de Limantour 11600 300 81612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1167 3900 BARE Bare

95



27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1168 4004 BARE Bare

27 Estero de Limantour 11600 3 00 811612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1169 4100 BARE Bare

27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1170 4200 BARE Bare

27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1171 4300 BARE Bare

27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1172 4400 BARE Bare

27 Estero de Limantour 11600 300 811612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1173 4500 BARE Bare

27 Estero de Limantour 11600 340 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1174 4600 BARE Bare

27 Estero de Limantour 11600 300 81162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1175 4700 BARE Bare

27 Estero de Limantour 11600 300 81612004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1176 4800 BARE Bare

27 Estero de Limantour 11600 300 8162004 only 4 Balanus
and a few specks of what appears to be Ralfsia sp 1177 4900 BARE Bare

28 Estero de Limantour 13600 100 81162004 no invert growth
at all 1178 100 BARE Bare

28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1179 200 BARE Bare

28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1180 300 BARE Bare

28 Estero de Limantour 13600 100 81162004 no invert growth
at all 1181 400 BARE Bare
28 Estero de Limantour 13600 100 81162004 no invert growth
at all 1182 500 BARE Bare
28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1183 600 BALA Balanus sp
28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1184 700 BARE Bare
28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1185 800 BARE Bare
28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1186 900 BARE Bare

28 Estero de Limantour 13600 100 81162004 no invert growth
at a11 1187 1000 BARE Bare

28 Estero de Limantour 13600 100 811612004 no invert growth
at all 1188 1100 BARE Bare

28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1189 1200 BARE Bare

28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1190 1300 BARE Bare
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28 Estero de Limantour 13600 100 811612004 no invert growth
at all 1191 1400 BARE Bare
28 Estero de Limantour 13600 140 8162004 no invert growth
at all 1192 1500 BARE Bare
28 Estero de Limantour 13600 100 81162004 no invert growth
at all 1193 1600 BARE Bare
28 Estero de Limantour 13600 100 811612004 no invert growth
at all 1194 1700 BARE Bare

28 Estero de Limantour 13600 100 81612004 no invert growth
at all 1195 1800 BARE Bare
28 Estero de Limantour 13600 100 81162004 no invert growth
at all 1196 1900 BARE Bare
28 Estero de Limantour 13600 100 811612004 no invert growth
at all 1197 2000 BARE Bare
28 Estero de Limantour 13600 100 81612004 no invert growth
at all 1198 2100 BARE Bare
28 Estero de Limantour 13600 100 811612004 no invert growth
at all 1199 2200 BARE Bare

28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1200 2300 BARE Bare
28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1201 2400 BARE Bare
28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1202 2500 BARE Bare
28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1203 2600 BARE Bare
28 Estero de Limantour 13600 100 81612004 no invert growth
at all 1204 2700 BARE Bare
28 Estero de Limantour 13600 100 81612004 no invert growth
at all 1205 2800 BARE Bare

28 Estero de Limantour 13600 100 81162004 no invert growth
at ail 1206 2900 BARE Bare
28 Estero de Limantour 13600 100 81162004 no invert growth
at all 1207 3000 BARE Bare
28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1208 3100 BARE Bare
28 Estero de Limantour 13600 100 811612004 no invert growth
at all 1209 3200 BARE Bare
28 Estero de Limantour 13600 100 811612004 no invert growth
at all 1210 3300 BARE Bare
28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1211 3400 BARE Bare
28 Estero de Limantour 13600 100 8162004 no invert growth
at ail 1212 3500 BARE Bare
28 Estero de Limantour 13600 100 8162004 no invert growth
at all 1213 3600 BARE Bare
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28 Estero de Limantour 13640

at all 1214 3700 BARE Bare

28 Estero de Limantour 13600

at all 1215 3800 BARE Bare

28 Estero de Limantour 13600

at all 1216 3900 BARE Bare

28 Estero de Limantour 13600

at all 1217 4000 BARE Bare

28 Estero de Limantour 13600

at all 1218 4100 BARE Bare

28 Estero de Limantour 13600

at all 1219 4200 BARE Bare

28 Estero de Limantour 13600

at all 1220 4300 BARE Bare

28 Estero de Limantour 13600

at all 1221 4400 BARE Bare

28 Estero de Limantour 13600

at all 1222 4500 BARE Bare

28 Estero de Limantour 13600

at all 1223 4600 BARE Bare

28 Estero de Limantour 13600

at all 1224 4700 BARE Bare

28 Estero de Limantour 13600

at all 1225 4800 BARE Bare

28 Estero de Limantour 13600

at ali 1226 4900 BARE Bare

29 Estero de Limantour 13600

at all 1227 100 BARE Bare

29 Estero de Limantour 13600

at all 1228 200 BARE Bare

29 Estero de Limantour 13600

at all 1229 300 BARE Bare

29 Estero de Limantour 13600

at ail 1230 400 BARE Bare

29 Estero de Limantour 13600

at all 1231 500 BARE Bare

29 Estero de Limantour 13600

at all 1232 600 BALA Balanus sp
29 Estero de Limantour 13600

at all 1233 700 BARE Bare

29 Estero de Limantour 13600

at ali 1234 800 BARE Bare

29 Estero de Limantour 13600

at all 1235 900 BARE Bare

29 Estero de Limantour 13600

at all 1236 1000 BARE Bare

100 81612004 no invert growth

100 8162004 no invert growth

100 8162004 no invert growth

100 8162004 no invert growth

100 81162004 no invert growth

100 81612004 no invert growth

100 811612004 no invert growth

100 8162004 no invert growth

100 8162004 no invert growth

100 8162004

100 81162004

100 8162004

100 8162004

200 8162004

200 81612004

200 811612004

no invert growth

no invert growth

no invert growth

no invert growth

no invert growth

no invert growth

no invert growth

200 8162004 no invert growth

200 8162004 no invert growth

200 81612004 no invert growth

200 8162004

200 8162004

200 8162004

200 81612004

no invert growth

no invert growth

no invert growth

no invert growth



29 Estero de Limantour 13600

at all 1237 1100 BARE Bare

29 Estero de Limantour 13600
at all 1238 1200 BARE Bare

29 Estero de Limantour 13600

at ail 1239 1300 BARE Bare
29 Estero de Limantour 13600

at all 1240 1400 BARE Bare

29 Estero de Limantour 13600

at all 1241 1500 BARE Bare

29 Estero de Limantour 13600

at all 1242 1600 BARE Bare

29 Estero de Limantour 13600
at all 1243 1700 BARE Bare
29 Estero de Limantour 13600

at all 1244 1800 BARE Bare

29 Estero de Limantour 13600

at all 1245 1900 BARE Bare

29 Estero de Limantour 13600

at all 1246 2000 BARE Bare

29 Estero de Limantour 13600

at all 1247 2100 BARE Bare
29 Estero de Limantour 13600

at all 1248 2200 BARE Bare

29 Estero de Limantour 13600
at all 1249 2300 BARE Bare

29 Estero de Limantour 13600

at all 1250 2400 BARE Bare
29 Estero de Limantour 13600

at all 1251 2500 BARE Bare
29 Estero de Limantour 13600

at all 1252 2600 BARE Bare
29 Estero de Limantour 13600

at ail 1253 2700 BARE Bare

29 Estero de Limantour 13600

at all 1254 2800 BARE Bare

29 Estero de Limantour 13600

at all 1255 2900 BARE Bare

29 Estero de Limantour 13600

at all 1256 3000 BARE Bare

29 Estero de Limantour 13600

at all 1257 3100 BARE Bare
29 Estero de Limantour 13600
at all 1258 3200 BARE Bare
29 Estero de Limantour 13600

at all 1259 3300 BARE Bare

200 8162004 no invert growth

200 81612004 no invert growth

200 8162004 no invert growth

200 8162004 no invert growth

200 8162004 no invert growth

200 8162004 no invert growth

200 8162004

200 8162004

200 81162004

no invert growth

no invert growth

no invert growth

200 8162004 no invert growth

200 81162004 no invert growth

200 8162004 no invert growth

200 8162004

200 8162004

200 8162004

200 8162004

200 8162004

200 8162004

200 81162004

200 8162004

no invert growth

no invert growth

no invert growth

no invert growth

no invert growth

no invert growth

no invert growth

no invert growth

200 8162004 no invert growth

200 8162004 no invert growth

200 8162004 no invert growth
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29 Estero de Limantour 13600 2010 8162004 no invert growth
at all 1260 3400 BARE Bare

29 Estero de Limantour 13600 200 81612004 no invert growth
at all 1261 3500 BARE Bare

29 Estero de Limantour 13600 200 8162004 no invert growth
at all 1262 3600 BARE Bare

29 Estero de Limantour 13600 200 81162004 no invert growth
at all 1263 3700 BARE Bare

29 Estero de Limantour 13600 200 8162004 no invert growth
at all 1264 3800 BARE Tare

29 Estero de Limantour 13600 200 8162004 no invert growth
at all 1265 3900 BARE Bare
29 Estero de Limantour 13600 200 8162004 no invert growth
at all 1266 4000 BARE Bare

29 Estero de Limantour 13600 200 8162004 no invert growth
at all 1267 4100 BARE Bare
29 Estero de Limantour 13600 200 8162004 no invert growth
at all 1268 4200 BARE Bare
29 Estero de Limantour 13600 200 8162004 no invert growth
at all 1269 4300 BARE Bare

29 Estero de Limantour 13600 200 8162004 no invert growth
at all 1270 4400 BARE Bare

29 Estero de Limantour 13600 200 8162004 no invert growth
at all 1271 4500 BARE Bare
29 Estero de Limantour 13600 200 8162004 no invert growth
at all 1272 4600 BARE Bare

29 Estero de Limantour 13600 200 8162004 no invert growth
at all 1273 4700 BARE Bare
29 Estero de Limantour 13600 200 81612004 no invert growth
at all 1274 4800 BARE Bare

29 Estero de Limantour 13600 200 8162004 no Invert growth
at all 1275 4900 BARE Bare
30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1276 100 BARE Bare
30 Estero de Limantour 13600 300 81162004 no invert growth
at all 1277 200 BARE Bare
30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1278 300 BARE Bare

30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1279 400 BARE Bare
30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1280 500 BARE Bare

30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1281 600 BALA Balanus sp
30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1282 700 BARE Bare
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30 Estero de Limantour 13600 300 81612004 no invert growth
at all 1283 800 BARE Bare

30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1284 900 BARE Bare

30 Estero de Limantour 13600 300 81162004 no invert growth
at all 1285 1000 BARE Bare

30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1286 1100 BARE Bare

30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1287 1200 BARE Bare

30 Estero de Limantour 13600 300 81162004 no invert growth
at all 1288 1300 BARE Bare

30 Estero de Limantour 13600 300 81612004 no invert growth
at all 1289 1400 BARE Bare
30 Estero de Limantour 13600 300 81162004 no invert growth
at all 1290 1500 BARE Bare

30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1291 1600 BARE Bare

30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1292 1700 BARE Bare

30 Estero de Limantour 13600 300 81612004 no invert growth
at all 1293 1800 BARE Bare

30 Estero de Limantour 13600 300 81162004 no invert growth
at all 1294 1900 BARE Bare

30 Estero de Limantour 13600 300 81612004 no invert growth
at all 1295 2000 BARE Bare

30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1296 2100 BARE Bare

30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1297 2200 BARE Bare

30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1298 2300 BARE Bare

30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1299 2400 BARE Bare
30 Estero de Limantour 13600 300 81162004 no invert growth
at all 1300 2500 BARE Bare
30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1301 2600 BARE Bare

30 Estero de Limantour 13600 300 81162004 no invert growth
at all 1302 2700 BARE Bare

30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1303 2800 BARE Bare

30 Estero de Limantour 13600 300 8162004 no invert growth
at ail 1304 2900 BARE Bare

30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1305 3000 BARE Bare
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30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1306 3100 BARE Bare
30 Estero de Limantour 13600 300 81162004 no invert growth
at all 1307 3200 BARE Bare
30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1308 3300 BARE Bare
30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1309 3400 BARE Bare

30 Estero de Limantour 13600 300 81162004 no invert growth
at all 1310 3500 BARE Bare
30 Estero de Limantour 13600 300 81612004 no invert growth
at all 1311 3600 BARE Bare
30 Estero de Limantour 13600 100 81612004 no invert growth
at all 1312 3700 BARE Bare
30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1313 3800 BARE Bare
30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1314 3900 BARE Bare
30 Estero de Limantour 13600 300 81612004 no invert growth
at all 1315 4000 BARE Bare
30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1316 4100 BARE Bare
30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1317 4200 BARE Bare
30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1318 4300 BARE Bare
30 Estero de Limantour 13600 300 81612004 no invert growth
at all 1319 4400 BARE Bare
30 Estero de Limantour 13600 300 81162004 no invert growth
at all 1320 4500 BARE Bare
30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1321 4600 BARE Bare
30 Estero de Limantour 13600 300 811612004 no invert growth
at all 1322 4700 BARE Bare
30 Estero de Limantour 13600 300 81612004 no invert growth
at all 1323 4800 BARE Bare
30 Estero de Limantour 13600 300 8162004 no invert growth
at all 1324 4900 BARE Bare
31 Drakes Estero 500 Rack100 8162004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1325 100 SCUN

Schlzoporella unicornis
31 Drakes Estero 500 Rack100 8162004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1326 200 SCUN

Schizoporella unicornis
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31 Drakes Estero 500 Rack1100 811612004

Obelia covering much of plate but not surface cover 1327
Watersipora subtorquata

31 Drakes Estero 500 RackI00 8162004

Obelia covering much of plate but not surface cover 1328
Watersipora subtorquata

31 Drakes Estero 500 RackI00 811612004

Obelia covering much of plate but not surface cover 1329
Schizoporella unicomis

31 Drakes Estero 500 Rack100 81612004

Obelia covering much of plate but not surface cover 1330
Schizoporella unicornis

31 Drakes Estero 500 Rack100 8162004

Obelia covering much of plate but not surface cover 1331
sp
31 Drakes Estero 500 Rack1100 81612004

Obelia covering much of plate but not surface cover 1332
Schizoporella unicornis

31 Drakes Estero 500 Rack100 8162004

Obelia covering much of plate but not surface cover 1333
Schizoporella unicornis

31 Drakes Estero 500 Rack100 811612004

Obelia covering much of plate but not surface cover 1334
Schizoporella unicomis

31 Drakes Estero 500 Rack100 811612004

Obelia covering much of plate but not surface cover 1335
Schizoporella unicomis

31 Drakes Estero 500 Rack100 81162004

Obelia covering much of plate but not surface cover 1336
Schizoporella unicornis

31 Drakes Estero 500 Rack100 81612004

Obelia covering much of plate but not surface cover 1337
Schizoporella unicornis

31 Drakes Estero 500 Rack100 8162004

Obelia covering much of plate but not surface cover 1338
Watersipora subtorquata

31 Drakes Estero 500 Rack1100 8162004

Obelia covering much of plate but not surface cover 1339
31 Drakes Estero 500 Rack100 8162004

Obelia covering much of plate but not surface cover 1340
Schizoporella unicornis

31 Drakes Estero 500 Rack100 8162004

Obelia covering much of plate but not surface cover 1341
31 Drakes Estero 500 Rack100 81612004

Obelia covering much of plate but not surface cover 1342
Schizoporella unicornis

bushy growth of Bugula and
300 WASU

bushy growth of Bugula and
400 WASU

bushy growth of Bugula and
500 SCUN

bushy growth of Bugula and
600 SCUN

bushy growth of Bugula and
700 BOTRUS Botryilus

bushy growth of Bugula and
800 SCUN

bushy growth of Bugula and
900 SCUN

bushy growth of Bugula and
1000 SCUN

bushy growth of Bugula and
1100 SCUN

bushy growth of Bugula and
1200 SCUN

bushy growth of Bugula and
1300 SCUN

bushy growth of Bugula and
1400 WASU

bushy growth of Bugula and
1500 BARE Bare

bushy growth of Bugula and
1600 SCUN

bushy growth of Bugula and
1700 BARE Bare

bushy growth of Bugula and
1800 SCUN
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31 Drakes Estero 500 Rack100 81162004

Obelia covering much of plate but not surface cover 1343

Schizoporella unicornis
31 Drakes Estero 500 Rack100 81612004

Obelia covering much of plate but not surface cover 1344
Schizoporella unicornis

31 Drakes Estero 500 Rack100 81162004

Obelia covering much of plate but not surface cover 1345
Schizoporella unicornis

31 Drakes Estero 500 Rack100 81162004

Obelia covering much of plate but not surface cover 1346
31 Drakes Estero 500 Rack100 81612004

Obeiia covering much of plate but not surface cover 1347
Schizoporella unicornis

31 Drakes Estero 500 Rack100 81162004

Obelia covering much of plate but not surface cover 1348
sp
31 Drakes Estero 500 Rack100 811612004

Obelia covering much of plate but not surface cover 1349
Schizoporella unicornis

31 Drakes Estero 500 Rack100 811612004

Obelia covering much of plate but not surface cover 1350
Schizoporella unicornis

31 Drakes Estero 500 Rack100 811612004

Obelia covering much of plate but not surface cover 1351
31 Drakes Estero 500 Rack100 811612004

Obelia covering much of plate but not surface cover 1352
Schizoporella unicornis

31 Drakes Estero 500 Rack100 811612004

Obelia covering much of plate but not surface cover 1353

31 Drakes Estero 500 Rack100 8162004

Obelia covering much of plate but not surface cover 1354
Watersipora subtorquata

31 Drakes Estero 500 Rack100 81612004

Obelia covering much of plate but not surface cover 1355
31 Drakes Estero 500 Rack1100 81162004

Obelia covering much of plate but not surface cover 1356
31 Drakes Estero 500 Rack100 81 612004

Obelia covering much of plate but not surface cover 1357
Schizoporella unicornis

31 Drakes Estero 500 Rack100 81612004

Obelia covering much of plate but not surface cover 1358
Schizoporella unicornis

31 Drakes Estero 500 RackI00 811612004

Obelia covering much of plate but not surface cover 1359
Watersipora subtorquata

bushy growth of Bugula and
1900 SCUN

bushy growth of Bugula and
2000 SCUN

bushy growth of Bugula and
2100 SCUN

bushy growth of Bugula and
2200 BARE Bare

bushy growth of Bugula and
2300 SCUN

bushy growth of Bugula and
2400 BOTRUS Botryllus

bushy growth of Bugula and
2500 SCUN

bushy growth of Bugula and
2600 SCUN

bushy growth of Bugula and
2700 BARE Bare

bushy growth of Bugula and
2800 SCUN

bushy growth of Bugula and
2900 BARE Bare

bushy growth of Bugula and
3000 WASU

bushy growth of Bugula and
3100 OBEL Obelia sp
bushy growth of Bugula and
3200 OBEL Obelia sp
bushy growth of Bugula and
3300 SCUN

bushy growth of Bugula and
3400 SCUN

bushy growth of Bugula and
3500 WASU
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31 Drakes Estero 500 Rack100 8162004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1360 3600 WASU

Watersipora subtorquata
31 Drakes Estero 500 Rack100 81162004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1361 3700 WASU

Watersipora subtorquata
31 Drakes Estero 500 Rack100 811612004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1362 3800 WASU

Watersipora subtorquata
31 Drakes Estero 5010 Rack100 81612004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1363 3900 WASU

Watersipora subtorquata
31 Drakes Estero 500 Rack100 811612004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1364 4000 SCUM

Schizoporella unicornis
31 Drakes Estero 500 Rack100 81612004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1365 4100 SCUM

Schizoporella unicornis
31 Drakes Estero 500 Rack100 81162004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1366 4200 WASU

Watersipora subtorquata
31 Drakes Estero 500 Rack100 81162004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1367 4300 WASU

Watersipora subtorquata
31 Drakes Estero 500 Rack100 811612004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1368 4400 WASU

Watersipora subtorquata
31 Drakes Estero 500 RackI00 811612004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1369 4500 WASU

Watersipora subtorquata
31 Drakes Estero 500 Rack100 81612004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1370 4600 WASU

Watersipora subtorquata
31 Drakes Estero 500 Rack100 811612004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1371 4700 OBEL Obelia sp
31 Drakes Estero 500 Rack100 8162004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1372 4800 SCUN

Schizoporella unicornis
31 Drakes Estero 500 Rack100 81162004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover 1373 4900 SCUN

Schizoporella unicornis
32 Drakes Estero 500 Rack200 8162004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1374 100 OBEL Obelia sp
32 Drakes Estero 500 Rack200 81162004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1375 200 OBEL Obelia sp
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32 Drakes Estero 500 Rack200 81612004

Obelia covering 75 of plate but less surface coverr 1376
Watersipora subtorquata

32 Drakes Estero 500 Rack200 81162004

Obelia covering 75 of plate but less surface cover 1377
Schizoporella unicornis

32 Drakes Estero 500 Rack200 811612004

Obelia covering 75 of plate but less surface cover 1378
Schizoporella unicornis

32 Drakes Estero 500 Rack200 811612004

Obelia covering 75 of plate but less surface cover 1379
Watersipora subtorquata

32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1380

Botrylloides sp
32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1381
32 Drakes Estero 500 Rack200 811612004

Obelia covering 75 of plate but less surface cover 1382
32 Drakes Estero 500 Rack200 81162004

Obelia covering 75 of plate but less surface cover 1383
Schizoporella unicornis

32 Drakes Estero 500 Rack200 81162004

Obelia covering 75 of plate but less surface cover 1384
Schizoporella unicornis

32 Drakes Estero 500 Rack200 811612004

Obelia covering 75 of plate but less surface cover 1385
Schizoporella unicornis

32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1386

32 Drakes Estero 500 Rack200 811612004

Obelia covering 75 of plate but less surface cover 1387
ryi leritina

32 Drakes Estero 500 Rack200 811612004

Obelia covering 75 of plate but less surface cover 1388
32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1389
Watersipora subtorquata

32 Drakes Estero 500 Rack200 811612004

Obelia covering 75 of plate but less surface cover 1390
Schizoporella unicornis

32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1391
32 Drakes Estero 500 Rack200 81612004

Obelia covering 75 of plate but less surface cover 1392

bushy growth of Bugula and
300 WASU

bushy growth of Bugula and
400 SCUM

bushy growth of Bugula and
500 SCUN

bushy growth of Bugula and
600 WASU

bushy growth of Bugula and
700 BOTROI

bushy growth of Bugula and
800 OBEL Obelia sp
bushy growth of Bugula and
900 OBEL Obelia sp
bushy growth of Bugula and
1000 SCUN

bushy growth of Bugula and
1100 SCUN

bushy growth of Bugula and
1200 SCUN

bushy growth of Bugula and
1300 BARE Bare

bushy growth of Bugula and
1400 BUNE Bugula

bushy growth of Bugula and
1500 OBEL Obelia sp
bushy growth of Bugula and
1600 WASU

bushy growth of Bugula and
1700 SCUN

bushy growth of Bugula and
1800 OBEL Obelia sp
bushy growth of Bugula and
1900 OBEL Obelia sp

torsi



32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1393
32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1394
neritna

32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1395
albidum

32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1396
Watersipora subtorquata

32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1397
Watersipora subtorquata

32 Drakes Estero 5 00 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1398
32 Drakes Estero 500 Rack200 81612004

Obelia covering 75 of plate but less surface cover 1399
32 Drakes Estero 500 Rack200 81162004

Obelia covering 75 of plate but less surface cover 1400
32 Drakes Estero 500 Rack200 81162004

Obelia covering 75 of plate but less surface cover 1401
32 Drakes Estero 500 Rack200 8162404

Obelia covering 75 of plate but less surface cover 1402
32 Drakes Estero 500 Rack200 81612004

Obelia covering 75 of plate but less surface cover 1403
32 Drakes Estero 500 Rack200 81162004

Obelia covering 75 of plate but less surface cover 1404
32 Drakes Estero 500 Rack200 81162004

Obelia covering 75 of plate but less surface cover 1405
32 Drakes Estero 500 Rack200 81162004

Obelia covering 75 of plate but less surface cover 1406
32 Drakes Estero 500 Rack200 81162004

Obelia covering 75 of plate but less surface cover 1407
Schizoporella unicornis

32 Drakes Estero 540 Rack200 81612004

Obelia covering 75 of plate but less surface cover 1408

Schizoporella unicornis
32 Drakes Estero 500 Rack200 81162004

Obelia covering 75 of plate but less surface cover 1409
Watersipora subtorquata

32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1410
Watersipora subtorquata

32 Drakes Estero 500 Rack200 8162004

Obelia covering 75 of plate but less surface cover 1411

bushy growth of Bugula and
2000 OBEL Obelia sp
bushy growth of Bugula and
2100 BUNE Bugula

bushy growth of Bugula and
2200 DIAL Didemnum

bushy growth of Bugula and
2300 WASU

bushy growth of Bugula and
2400 WASU

bushy growth of Bugula and
2500 OBEL Obelia sp
bushy growth of Bugula and
2600 OBEL Obelia sp
bushy growth of Bugula and
2700 BARE Bare

bushy growth of Bugula and
2800 BARE Bare

bushy growth of Bugula and
2900 OBEL Obelia sp
bushy growth of Bugula and
3000 OBEL Obelia sp
bushy growth of Bugula and
3104 OBEL Obelia sp
bushy growth of Bugula and
3200 OBEL Obelia sp
bushy growth of Bugula and
3300 OBEL Obelia sp
bushy growth of Bugula and
3400 SCUM

bushy growth of Bugula and
3500 SCUM

bushy growth of Bugula and
3600 WASU

bushy growth of Bugula and
3700 WASU

bushy growth of Bugula and
3800 OBEL Obelia sp
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32 Drakes Estero 500 Rack200 81162004 bushy growth of Bugula and
Obelia covering 75b of plate but less surface cover 1412 3900 SCUN

Schizoporella unicornis
32 Drakes Estero 500 Rack200 81612004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1413 4000 BARE Bare
32 Drakes Estero 500 Rack200 81612004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1414 4100 SCUN

Schizoporella unicornis
32 Drakes Estero 500 Rack200 81162004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1415 4200 BARE Bare
32 Drakes Estero 500 Rack200 81162004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1416 4300 OBE Obelia sp
32 Drakes Estero 500 Rack200 81612004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1417 4400 WASU

Watersipora subtorquata
32 Drakes Estero 500 Rack200 8162004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1418 4500 WASU

Watersipora subtorquata
32 Drakes Estero 500 Rack200 8162004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1419 4600 BARE Bare
32 Drakes Estero 500 Rack200 811612004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1420 4700 SCUN

Schizoporella unicornis
32 Drakes Estero 500 Rack200 8162004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1421 4800 OBEL Obelia sp
32 Drakes Estero 500 Rack200 8162004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover 1422 4900 BARE Bare
33 Drakes Estero 500 Rack300 81612004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1423 100 WASU

Watersipora subtorquata
33 Drakes Estero 500 Rack300 81162004 bushy growth of Bugula and
Obelia covering 304 of plate but less surface cover 1424 200 WASU

Watersipora subtorquata
33 Drakes Estero 500 Rack100 8162004 bushy growth of Bugula and
Obelia covering 30p of plate but less surface cover 1425 300 SCUN

Schizoporella unicornis
33 Drakes Estero 500 Rack100 81612004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1426 400 SCUN

Schizoporella unicornis
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1427 500 BARE Bare
33 Drakes Estero 500 Rack300 81612004 bushy growth of Bugula and
Obelia covering 30p of plate but less surface cover 1428 600 WASU

Watersipora subtorquata
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33 Drakes Estero 500 Rack300 81612004

Obelia covering 30 of plate but less surface cover 1429
Schizoporella unicornis

33 Drakes Estero 500 Rack100 811612004

Obelia covering 30 of plate but less surface cover 1430
Watersipora subtorquata

33 Drakes Estero 500 Rack300 8162004

Obelia covering 30 of plate but less surface cover 1431
Watersipora subtorquata

33 Drakes Estero 500 Rack300 8162004

Obelia covering 30 of plate but less surface cover 1432
Watersipora subtorquata

33 Drakes Estero 500 Rack300 811612004

Obelia covering 30 of plate but less surface cover 1433
33 Drakes Estero 500 Rack300 81162004

Obelia covering 30 of plate but less surface cover 1434
Watersipora subtorquata

33 Drakes Estero 500 Rack100 8162004

Obelia covering 30 of plate but less surface cover 1435
Watersipora subtorquata

33 Drakes Estero 500 Rack300 8162004

Obelia covering 30 of plate but less surface cover 1436
Watersipora subtorquata

33 Drakes Estero 500 Rack300 8162004

Obelia covering 30 of plate but less surface cover 1437
Watersipora subtorquata

33 Drakes Estero 500 Rack300 81162004

Obelia covering 30 of plate but less surface cover 1438
Schizoporella unicornis

33 Drakes Estero 500 Rack100 8162004

Obelia covering 30 of plate but less surface cover 1439
Schizoporella unicornis

33 Drakes Estero 500 Rack300 81162004

Obelia covering 30 of plate but less surface cover 1440
33 Drakes Estero 500 Rack300 8162004

Obelia covering 30 of plate but less surface cover 1441
33 Drakes Estero 500 Rack300 8162004

Obelia covering 30 of plate but less surface cover 1442
sp

bushy growth of Bugula and
700 SCUN

bushy growth of Bugula and
800 WASU

bushy growth of Bugula and
900 WASU

bushy growth of Bugula and
1000 WASU

bushy growth of Bugula and
1100 BARE Bare

bushy growth of Bugula and
1200 WASU

bushy growth of Bugula and
1300 WASU

bushy growth of Bugula and
1400 WASU

bushy growth of Bugula and
1500 WASU

bushy growth of Bugula and
1600 SCUN

bushy growth of Bugula and
1700 SCUN

bushy growth of Bugula and
1800 BARE Bare

bushy growth of Bugula and
1900 BARE Bare

bushy growth of Bugula and
2000 BOTRUS Botryilus

33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1443 2100 SCUN

Schizoporella unicornis
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1444 2200 WASU

Watersipora subtorquata
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33 Drakes Estero 500 Rack300 81162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1445 2300 WASU

Watersipora subtorquata
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1446 2400 RUNE Bugula
neritina

33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1447 2500 BARE Bare
33 Drakes Estero 500 Rack100 81612004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1448 2500 SCUM

Schizoporella unicornis
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1449 2700 WASU

Watersipora subtorquata
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1450 2800 BUNE Bugula
neritina

33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1451 2900 BOTROI

Botrylloides sp
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1452 3000 WASU

Watersipora subtorquata
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1453 3100 BARE Bare
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1454 3200 BARE Bare
33 Drakes Estero 500 Rack300 81612004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1455 3300 SCUN

Schizoporella unicornis
33 Drakes Estero 500 Rack100 81162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1456 3400 WASU

Watersipora subtorquata
33 Drakes Estero 500 Rack100 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1457 3500 WASU

Watersipora subtorquata
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1458 3600 OBEL Obelia sp
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1459 3700 WASU

Watersipora subtorquata
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1460 3800 WASU

Watersipora subtorquata
33 Drakes Estero 500 Rack300 8162004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover 1461 3900 BARE Bare
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33 Drakes Estero 500 Rack300 81612004

Obelia covering 30 of plate but less surface cover 1462
Watersipora subtorquata

33 Drakes Estero 500 Rack300 81162004

Obelia covering 30 of plate but less surface cover 1463
Watersipora subtorquata

33 Drakes Estero 500 Rack300 81612004

Obelia covering 30 of plate but less surface cover 1464
33 Drakes Estero 500 Rack100 811612004

Obelia covering 30 of plate but less surface cover 1465
33 Drakes Estero 500 Rack300 8162004

Obelia covering 30 of plate but less surface cover 1466
sp
33 Drakes Estero 500 Rack300 811612004

Obelia covering 30 of plate but less surface cover 1467
Watersipora subtorquata

33 Drakes Estero 500 Rack100 8162004

Obelia covering 30 of plate but less surface cover 1468
Watersipora subtorquata

33 Drakes Estero 500 Rack300 8162004

Obelia covering 30 of plate but less surface cover 1469
Schizoporella unicornis

33 Drakes Estero 500 Rack300 811612004

Obelia covering 30 of plate but less surface cover 1470
Watersipora subtorquata

33 Drakes Estero 500 Rack300 8162004

Obelia covering 30 of plate but less surface cover 1471
Watersipora subtorquata

34 Drakes Estero 800 Rack100 81172004

BUNE Bugula neritina
34 Drakes Estero 800 Rack100 81172004

BARE Bare

34 Drakes Estero 800 Rack100 8172004

BARE Bare

bushy growth of Bugula and
4000 WASU

bushy growth of Bugula and
4100 WASU

bushy growth of Bugula and
4200 OBEL Obelia sp
bushy growth of Bugula and
4300 BARE Bare

bushy growth of Bugula and
4400 BOTRUS Botryllus

bushy growth of Bugula and
4500 WASU

bushy growth of Bugula and
4600 WASU

bushy growth of Bugula and
4700 SCUN

bushy growth of Bugula and
4800 WASU

bushy growth of Bugula and
4900 WASU

no photo 1472 100

no photo 1473 200

no photo 1474 300

34 Drakes Estero 800 Rack1100 81172004 no photo 1475 400

TUNE Bugula neritina
34 Drakes Estero 800 Rack100 81712004 no photo 1476 500

BOTROI Botrylloides sp
34 Drakes Estero 800 Rack100 811712004 no photo 1477 600

BOTROI Botrylloides sp
34 Drakes Estero 800 Rack100 81172004 no photo 1478 700

BUNE Bugula neritina
34 Drakes Estero 800 Rack100 8172004 no photo 1479 800

BOTROI Botrylloides sp
34 Drakes Estero 800 Rack100 81712004 no photo 1480 900

TUNE Bugula neritina
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34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

Drakes Estero 800 Rack100 8172004 no photo 1481 1000

WASU Watersipora suhtorquata
Drakes Estero 800 Rack100 8172004 no photo 1482 1100

BARE Bare

Drakes Estero 800 Rack100 8172004 no photo 1483 1200

BUNE Bugula neritina
Drakes Estero 800 Rack100 8172004 no photo 1484 1300

BUNE Bugula neritina
Drakes Estero 800 Rack100 8372004 no photo 1485 1400

BUNE Bugula neritina
Drakes Estero 800 Rack100 8172004 no photo 1486 1500
BUNE Bugula neritina
Drakes Estero 800 Rack100 81172004 no photo 1487 1600
BARE Bare

Drakes Estero 800 Rack100 81712004 no photo 1488 1700

BOTROI Botrylloides sp
Drakes Estero 800 Rack100 8172004 no photo 1489 1800

BARE Bare

Drakes Estero 800 Rack100 8172004 no photo 1490 1900

BARE Bare

Drakes Estero 800 Rack100 8172004 no photo 1491 2000

BARE Bare

Drakes Estero 800 Rackl00 8172004 no photo 1492 2100

DILA Didemnum lahilei
Drakes Estero 800 Rack100 8172004 no photo 1493 2200

BUNE Bugula neritina
Drakes Estero 800 Rack100 81712004 no photo 1494 2300

BUNE Bugula neritina
Drakes Estero 800 Rack100 811712004 no photo 1495 2400
BOTROI Botrylloides sp
Drakes Estero 800 Rack100 8172004 no photo 1496 2500
BUNE Bugula neritina
Drakes Estero 800 Rack100 8172004 no photo 1497 2600
BARE Bare

Drakes Estero 800 Rack100 8172004 no photo 1498 2700

DILA Didemnum lahilei
Drakes Estero 800 Rack100 8172004 no photo 1499 2800
BARE Bare

Drakes Estero 800 Rack100 8172004 no photo 1500 2900
BARE Bare

Drakes Estero 800 Rack100 8172004 no photo 1501 3000

BUNE Bugula neritina
Drakes Estero 800 Rack100 8172004 no photo 1502 3100
BARE Bare

Drakes Estero 800 Rack100 8172004 no photo 1503 3200
BARE Bare
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34 Drakes Estero 800 Rack100 811712004 no photo 1504 3300

WASU Watersipora subtorquata
34 Drakes Estero 800 Rackl00 8172004 no photo 1505 3400

BOTROI Botrylioides sp
34 Drakes Estero 800 Rack100 81172004 no photo 1505 3500

BUNE Bugula neritina
34 Drakes Estero 800 Rack100 811712004 no photo 1507 3600

BUNE Bugula neritina
34 Drakes Estero 800 Rack100 811712004 no photo 1508 3700

BARE Bare

34 Drakes Estero 800 Rack100 811712004 no photo 1509 3800
BARE Bare

34 Drakes Estero 800 Rack100 8172004 no photo 1510 3900
BARE Bare

34 Drakes Estero 800 Rack100 81172004 no photo 1511 4000
BARE Bare

34 Drakes Estero 800 Rack100 81172004 no photo 1512 4100
OBEt Obelia sp

34 Drakes Estero 800 Rackl00 8172004 no photo 1513 4200
BOTROI Botrylloides sp

34 Drakes Estero 800 Rack100 8172004 no photo 1514 4300
BARE Bare

34 Drakes Estero 800 Rack100 81172004 no photo 1515 4400
BARE Bare

34 Drakes Estero 800 Rack100 8172004 no photo 1516 4500
BUNS Bugula neritina

34 Drakes Estero 800 Rack100 81172004 no photo 1517 4600
BARE Bare

34 Drakes Estero 800 Rack100 81172004 no photo 1518 4700
BARE Bare

34 Drakes Estero 800 Rack100 811712004 no photo 1519 4800
BARE Bare

34 Drakes Estero 800 Rack100 8172004 no photo 1520 4900
BARE Bare

35 Drakes Estero 800 Rack200 811712004 no photo 1521 100
SCUN Schizoporella unicornis

35 Drakes Estero 800 Rack200 8172004 no photo 1522 200
SCUN Schizopore la unicornis

35 Drakes Estero 800 Rack200 8172004 no photo 1523 300
SCUN Schizoporelia unicornis

35 Drakes Estero 800 Rack200 81172004 no photo 1524 400
SCUN Schizoporella unicornis

35 Drakes Estero 800 Rack200 811712004 no photo 1525 500
BARE Bare

35 Drakes Estero 800 Rack200 81172004 no photo 1526 600
SPIR Spirorbis sp
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35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

Drakes Estero 8800 Rack200 81172004 no photo 1527 700

BUNE Bugula neritina
Drakes Estero 800 Rack200 8172004 no photo 1528 800

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 81712004 no photo 1529 900

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 81712004 no photo 1530 1000

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1531 1100

BARE Bare

Drakes Estero 800 Rack200 81172004 no photo 1532 1200

BUNE Bugula neritina
Drakes Estero 800 Rack200 8172004 no photo 1533 1300

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1534 1400

SPIR Spirorbis sp
Drakes Estero 800 Rack200 8172004 no photo 1535 1500

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 8172004 no photo 1536 1600

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 8172004 no photo 1537 1700

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1538 1800

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1539 1900

BUNE Bugula neritina
Drakes Estero 800 Rack200 81172004 no photo 1540 2000

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1541 2100

BOTROI Botrylloides sp
Drakes Estero 800 Rack200 8172004 no photo 1542 2200

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 8172004 no photo 1543 2300

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1544 2400

TUNE Bugula neritina
Drakes Estero 800 Rack200 8172004 no photo 1545 2500

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1546 2600

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1547 2700

BCTRQI Bolloides sp
Drakes Estero 800 Rack200 8172004 no photo 1548 2800

SPIR Spirorbis sp
Drakes Estero 800 Rack200 8172004 no photo 1549 2900

SCUN Schizoporella unicornis
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35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

36

36

36

Drakes Estero 800 Rack200 8172004 no photo 1550 3000

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 8172004 no photo 1551 3100

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 8172004 no photo 1552 3200

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1553 3300

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1554 3400

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1555 3500

ABEL Obelia sp
Drakes Estero 800 Rack200 81712004 no photo 1556 3600

BUNS Bugula neritina
Drakes Estero 800 Rack200 81712004 no photo 1557 3700

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 81712004 no photo 1558 3800

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 8172004 no photo 1559 3900

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 811712004 no photo 1560 4000

BARE Bare

Drakes Estero 800 Rack200 81712004 no photo 1561 4100

BOTROI Botrylloides sp
Drakes Estero 800 Rack200 8172004 no photo 1562 4200

OBEL Obelia sp
Drakes Estero 800 Rack200 8172004 no photo 1563 4300
BUNE Bugula neritina
Drakes Estero 800 Rack200 8172004 no photo 1564 4400

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 8172004 no photo 1565 4500

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 8172004 no photo 1566 4600

SCUN Schizoporella unicornis
Drakes Estero 800 Rack200 8172004 no photo 1567 4700

BARE Bare

Drakes Estero 800 Rack200 8172004 no photo 1568 4800

BOTROI Botrylloides sp
Drakes Estero 800 Rack200 8172004 no photo 1569 4900

OBEL Obelia sp
Drakes Estero 800 Rack300 8172004 no photo 1570 100

SCUN Schizoporella unicornis
Drakes Estero 800 Rack300 811712004 no photo 1571 200

SCUN Schizoporella unicornis
Drakes Estero 800 Rack300 8172004 no photo 1572 300

BARE Bare

115



36 Drakes Estero 800 Rack300 8172004 no photo 1573 400

BUNE Bugula neritina
36 Drakes Estero 800 Rack100 81172004 no photo 1574 500

BUNS Bugula neritina
36 Drakes Estero 800 Rack300 81172004 no photo 1575 600

BARE Bare

36 Drakes Estero 800 Rack300 81712004 no photo 1576 700
BARE Bare

36 Drakes Estero 800 Rack300 81172004 no photo 1577 800
RUNE Bugula neritina

36 Drakes Estero 800 Rack300 8172004 no photo 1578 900

BARE Bare

36 Drakes Estero 800 Rack300 8172004 no photo 1579 1000
TUN 1 unknown tunicate 1 black and yellow

36 Drakes Estero 800 Rack300 8172004 no photo 1580 1100
SPIR Spirorbis sp

36 Drakes Estero 800 Rack300 81172004 no photo 1581 1200
BARE Bare

36 Drakes Estero 800 Rack300 8172004 no photo 1582 1300
BARE Bare

36 Drakes Estero 800 Rack300 81712004 no photo 1583 1400
SPIR Spirorbis sp

36 Drakes Estero 800 Rack300 811712004 no photo 1584 1500
19TUN2 unknown tunicate 2 dark gray

36 Drakes Estero 800 Rack300 8172004 no photo 1585 1600
BARE Bare

36 Drakes Estero 800 Rack100 81712004 no photo 1586 1700
BARE Bare

36 Drakes Estero 800 Rack300 8172004 no photo 1587 1800
RUNE Bugula neritina

36 Drakes Estero 800 Rack300 8172004 no photo 1588 1900
SCUM Schizoporella unicornis

36 Drakes Estero 800 Rack300 811712004 no photo 1589 2000
BARE Bare

36 Drakes Estero 800 Rack1100 8172004 no photo 1590 2100
BUNE Bugula neritina

36 Drakes Estero 800 Rack300 8172004 no photo 1591 2200
BARE Bare

36 Drakes Estero 800 Rack100 8172004 no photo 1592 2300
BARE Bare

36 Drakes Estero 800 Rack100 811712004 no photo 1593 2400
BARE Bare

36 Drakes Estero 800 Rack300 81172004 no photo 1594 2500
BARE

36 Drakes Estero 800 Rack300 8172004 no photo 1595 2600
BARE Bare
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36 Drakes Estero 800 Rack300 8172004 no photo 1596 2700

BARE Bare

36 Drakes Estero 800 Rack100 811712004 no photo 1597 2800

BUNE Bugula neritina
36 Drakes Estero 800 Rack300 8172004 no photo 1598 2900

SGUN Schizoporella unicornis
36 Drakes Estero 800 Rack300 8172004 no photo 1599 3000

BARE Bare

36 Drakes Estero 800 Rack300 811712004 no photo 1600 3100

BARE Bare

36 Drakes Estero 800 Rack300 81712004 no photo 1601 3200

BARE Bare

36 Drakes Estero 800 Rack300 81172004 no photo 1602 3300

BARE Bare

36 Drakes Estero 800 Rack300 81172004 no photo 1603 3400

BARE Bare

36 Drakes Estero 800 Rack300 81172004 no photo 1604 3500

BARE Bare

36 Drakes Estero 800 Rack300 8172004 no photo 1605 3600

RUNE Bugula neritina
36 Drakes Estero 800 Rack300 811712004 no photo 1606 3700

BARE Bare

36 Drakes Estero 800 Rack300 8172004 no photo 1607 3800

BARE Bare

36 Drakes Estero 800 Rack300 81172004 no photo 1608 3900

BARE Bare

36 Drakes Estero 800 Rack100 8172004 no photo 1609 4000

BARE Bare

36 Drakes Estero 800 Rack300 81172004 no photo 1610 4100

RUNE Bugula neritina
36 Drakes Estero 800 Rack300 81172004 no photo 1611 4200

BARE Bare

36 Drakes Estero 800 Rack300 81172004 no photo 1612 4300

BARE Bare

36 Drakes Estero 800 Rack300 8172004 no photo 1613 4400

BUNS Bugula neritina
36 Drakes Estero 800 Rack100 8172004 no photo 1614 4500

BARE Bare

36 Drakes Estero 800 Rack300 81712004 no photo 1615 4600

BARE

36 Drakes Estero 800 Rack300 8172004 no photo 1616 4700

BARE Bare

36 Drakes Estero 800 Rack340 811712004 no photo 1617 4800

BARE Bare

36 Drakes Estero 800 Rack300 8172004 no photo 1618 4900

WASU Watersipora subtorquata
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Appendix F Description of fouling plate samples as percent cover this is a PC
Access database file entered in the main database at Pt Reyes National Seashore see
attached file on CD

Location Grid Rack Rack AwayPlate Species CountOfSpCode
Expr1

Drakes Estero 500 Away 100 Bare 17 3469
Drakes Estero 500 Away 100 Bugula neritina 3 612
Drakes Estero 500 Away 100 Schizoporella unicornis 14 2857

Drakes Estero 500 Away 100 Watersipora subtorquata 15 3061

Drakes Estero 500 Away 200 Bare 23 4693
Drakes Estero 500 Away 200 Botrylloides sp 3 612
Drakes Estero 500 Away 200 Bugula neritina 1 204
Drakes Estero 500 Away 200 Obelia sp 1 204
Drakes Estero 500 Away 200 Schizoporella unicornis 10 2040
Drakes Estero 500 Away 200 Watersipora subtorquata 11 2244
Drakes Estero 500 Away 300 Didemnum lahilei 49 10000
Drakes Estero 500 Rack100 Bare 5 1020

Drakes Estero 500 Rack100 Botryllus sp 2 408

Drakes Estero 500 Rack100 Obelia sp 3 612

Drakes Estero 500 Rack100 Schizoporella unicornis 25 5102
Drakes Estero 500 Rack100 Watersipora subtorquata 14 2857
Drakes Estero 500 Rack200 Bare 7 1428
Drakes Estero 500 Rack200 Botrylloides sp 1 204

Drakes Estero 500 Rack200 Bugula neritina 2 408
Drakes Estero 500 Rack200 Didemnum albidum 1 204
Drakes Estero 500 Rack200 Obelia sp 18 3673
Drakes Estero 500 Rack200 Schizoporella unicornis 11 2244
Drakes Estero 500 Rack200 Watersipora subtorquata 9 1836
Drakes Estero 500 Rack300 Bare 9 1836
Drakes Estero 500 Rack100 Botrylloides sp 1 204
Drakes Estero 500 Rack300 Botryllus sp 2 408
Drakes Estero 500 Rack300 Bugula neritina 2 408
Drakes Estero 500 Rack300 Obelia sp 2 408
Drakes Estero 500 Rack300 Schizoporella unicornis 9 1836
Drakes Estero 500 Rack100 Watersipora subtorquata 24 4897
Drakes Estero 800 Away 100 Bare 34 6938
Drakes Estero 800 Away 100 Bugula neritina 1 204
Drakes Estero 800 Away 100 Schizoporella unicornis 7 1428
Drakes Estero 800 Away 100 Spirorbis sp 3 612

Drakes Estero 800 Away 100 Watersipora subtorquata 4 816
Drakes Estero 800 Away 200 Bare 30 6122

Drakes Estero 800 Away 200 Botrylloides sp 1 204
Drakes Estero 800 Away 200 Bugula neritina 1 204
Drakes Estero 800 Away 200 Schizoporella unicornis 14 2857
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Drakes Estero 800 Away 200 Spirorbis sp 3 612

Drakes Estero 800 Away 300 Bare 37 7551

Drakes Estero 800 Away 300 Bugula neritina 6 1224

Drakes Estero 800 Away 300 Schizoporella unicornis 2 408

Drakes Estero 800 Away 300 Spirorbis sp 4 816

Drakes Estero 800 Rack100 Bare 22 4489

Drakes Estero 800 Rack100 Botrylloides sp 7 1428

Drakes Estero 800 RackI00 Bugula neritina 15 3061

Drakes Estero 800 Rack100 Didemnum lahilei 2 408

Drakes Estero 800 Rack100 Obelia sp 1 204

Drakes Estero 800 Rack100 Watersipora subtorquata 2 408

Drakes Estero 800 Rack200 Bare 15 3061

Drakes Estero 800 Rack200 Botrylloides sp 4 816

Drakes Estero 800 Rack200 Bugula neritina 6 1224

Drakes Estero 800 Rack200 Obelia sp 3 612

Drakes Estero 800 Rack200 Schizoporella unicornis 18 3673
Drakes Estero 800 Rack200 Spirorbis sp 3 612
Drakes Estero 800 Rack300 Bare 31 6326

Drakes Estero 800 Rack300 Bugula neritina 9 1836

Drakes Estero 800 Rack100 Schizoporella unicornis 4 816
Drakes Estero 800 Rack300 Spirorbis sp 2 408
Drakes Estero 800 Rack1100 unknown tunicate 1 black and yellow 1
Drakes Estero 800 Rack300 unknown tunicate 2 dark gray 1 204

Drakes Estero 800 Rack300 Watersipora subtorquata 1 204
Drakes Estero 1100 Away 100 Balanus sp38 7755

Drakes Estero 1100 Away 100 Bare 11 2244

Drakes Estero 1100 Away 200 Balanus sp20 4081

Drakes Estero 1100 Away 200 Bare 16 3265
Drakes Estero 1100 Away 200 Schizoporella unicornis 13 2653
Drakes Estero 1100 Away 300 Balanus sp21 4285
Drakes Estero 1100 Away 300 Bare 28 5714

Drakes Estero 1100 Rack100 Bare 1 204

Drakes Estero 1100 Rack100 Halichondria bowerbanki 8 1632
Drakes Estero 1100 Rack100 Schizoporella unicornis 18 3673
Drakes Estero 1100 Rack100 Watersipora subtorquata 22 4489
Drakes Estero 1100 Rack200 Schizoporella unicornis 24 4897
Drakes Estero 1100 Rack200 Watersipora subtorquata 25 5102
Drakes Estero 1100 Rack300 Bare 1 204
Drakes Estero 1100 Rack100 Botrylloides sp 38 7755
Drakes Estero 1100 Rack300 Schizoporella unicornis 7 1428
Drakes Estero 1100 Rack100 unknown tunicate 1 black and yellow 2
Drakes Estero 1100 Rack100 Watersipora subtorquata 1 204
Drakes Estero 1400 Away 100 Bare 47 9591
Drakes Estero 1400 Away 100 Schizoporella unicornis 2 408
Drakes Estero 1400 Away 200 Bare 47 9591
Drakes Estero 1400 Away 200 Schizoporella unicornis 2 408

204

f
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Drakes Estero 1400 Away 300 Bare 48 9795
Drakes Estero 1400 Away 300 Schizoporella unicornis 1 204
Drakes Estero 1400 Rack100 Didemnum lahilei 49 10000
Drakes Estero 1400 Rack200 Bare 5 1020

Drakes Estero 1400 Rack200 Botrylloides sp 30 6122
Drakes Estero 1400 Rack200 Schizoporella unicornis 3 612
Drakes Estero 1400 Rack200 unknown tunicate 1 black and yellow 10

2040

Drakes Estero 1400 Rack200 unknown tunicate 2 dark gray 1 204
Drakes Estero 1400 Rack300 Bare 18 3673
Drakes Estero 1400 Rack300 Botrylloides sp 7 1428
Drakes Estero 1400 Rack300 Schizoporella unicornis 7 1428
Drakes Estero 1400 Rack300 unknown tunicate 1 black and yellow 17

3469

Estero de Limantour 9700 100 Balanus spIl 204
Estero de Limantour 9700 100 Bare 48 9795
Estero de Limantour 9700 200 Bare 49 10000
Estero de Limantour 9700 300 Bare49 10000
Estero de Limantour 11600 100 Bare 49 10000
Estero de Limantour 11600 200 Bare 49 10000
Estero de Limantour 11600 300 Balanus sp 1 204
Estero de Limantour 11600 300 Bare 48 9795
Estero de Limantour 13600 100 Balanus sp1 204
Estero de Limantour 13600 100 Bare 48 9795
Estero de Limantour 13600 200 Balanus sp1 204
Estero de Limantour 13600 200 Bare 48 9795
Estero de Limantour 13600 300 Balanus spl 204
Estero de Limantour 13600 300 Bare 48 9795

Appendix G Other species in fouling community
ID Location GridRackRackAway Plate Date Comments SpCode

Species
8 Drakes Estero 1400 Away 200 8132004 very little invert growth

BOTROI Botrylloides sp
16 Drakes Estero 800 Away 100 8162004 sparse invert growth

BOTROI Botrylloides sp
18 Drakes Estero 800 Away 300 8132004 sparse invert growth

BOTROI Botrylloides sp
31 Drakes Estero 500 Rack100 8162004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover BOTROI Botrylloides sp
3 Drakes Estero 500 Away 300 8132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth BOTRUS Botryllus sp
32 Drakes Estero 500 Rack200 8162004 bushy growth of Bugula and
Obelia covering 75 Q of plate but less surface cover BOTRUS Botryllus sp
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31 Drakes Estero 500 Rack100 81612004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover DIALDidemnum albidum
33 Drakes Estero 500 Rack300 81102004 bushy growth of Bugula and
Obelia covering 30 of plate but less surface cover DIALDidemnum albidum
17 Drakes Estero 800 Away 200 8162004 sparse invert growth

DILA Didemnum lahilei

5 Drakes Estero 1400 Rack200 811312004 lots of tunicate growth colonial

pendant lobes which were difficult to identify DIOC Distalpia occidentalis
3 Drakes Estero 500 Away 300 81312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth SCUN Schizoporella unicomis
4 Drakes Estero 1400 Rack100 8132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum SCUN

Schizoporella unicomis
3 Drakes Estero 500 Away 300 81312004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth WASU Watersipora subtorquata
4 Drakes Estero 1400 RackI00 81132004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum WASU

Watersipora subtorquata
2 Drakes Estero 500 Away 200 81312004 substantial growth of
Bugula and Obelia BALA Balanus sp
1 Drakes Estero 500 Away 100 811312004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

BALA Balanus sp
4 Drakes Estero 1400 Rack100 81312004 massive growth of Didemnum
lahillei small Cancer crab taking refuge under fold of Didemnum BALA Balanus

sp
5 Drakes Estero 1400 Rack200 81312004 lots of tunicate growth colonia

pendant lobes which were difficult to identify BALA Balanus sp
7 Drakes Estero 1400 Away 100 8132004 very little invert growth

BALA Balanus sp
8 Drakes Estero 1400 Away 200 81312004 very little invert growth

BALA Balanus sp
9 Drakes Estero 1400 Away 300 8132004 very little invert growth

BALA Balanus sp
31 Drakes Estero 500 Rack1100 811612004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover SPIR Spirorbis sp
32 Drakes Estero 500 Rack200 81162004 bushy growth of Bugula and
Obelia covering 75 of plate but less surface cover SPIR Spirorbis sp
34 Drakes Estero 800 Rack100 81712004 no photo SPIR

Spirorbis sp
1 Drakes Estero 500 Away 100 811312004 bushy growth of Bugula
and Obelia covering about 50 of plate but not surface cover Obelia on other side of plate

OBEL Obelia sp
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2 Drakes Estero 500 Away 200 8132004 substantial growth of
Bugula and Obelia OBEL Obelia sp
3 Drakes Estero 500 Away 300 81132004 Didemnum lahilea lost

on removal from water but covered entire surface of plate other species listed were
underlying Didemnum growth HABO Halichondria bowerbanki
31 Drakes Estero 500 Rack1100 81162004 bushy growth of Bugula and
Obelia covering much of plate but not surface cover HABO Halichondria
bowerbanki
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MOVEMENT AND ACTIVITYPATTERNS OF HARBOR SEALS

AT THE POINT REYES PENfNSULA CALIFORNIA

Sarah Allen Miller

Seasonal and diet activity patterns of harbor seals were studied at Drakes Estero on the Point Reyes

Peninsula California between 1985 and 1987 Activity patterns and movements were monitored with radio

telemetry Movements ranged south 210 km to Monterey Bay and north 480 km to the Klamath River All
movements 25 km occurred during the nonbreeding season and most seals returned to Drakes Estero by

the following breeding season More seals migrated in 1985 than 1986 and of the seals that migrated in

1985 more were females than males

Seals hauled out for more hours per day and for more days per month during the breedingmolt

season than during the winter From November through March the average percentage of radio tagged

seals hauled out per day varied between 52 and 81 and from April through July between 68 and 92

Total hours per day that seals were hauled out during the breedingmolt season ranged from 9 to 11 hrs and
for the nonbreeding season from 7 to 8 hrs Foraging trips averaged 10 to 27 consecutive days per month

and seals took more trips per month during the nonbreeding season than during the breedingmolt season

The percentage of tagged seals hauled out over a 24hr period was largest between 0500 and 1600 hr
regardless of season

The amount of time that seals spent onshore varied seasonally During the nonbreeding season

seals spent about30 of the time per day 7 hr hauled out and 70v 17 hr either traveling to feeding areas
or engaged in foraging activities During the breedingmolt season however they were hauled out 38 to
46 of the time day 9 to 11 hr the increase was due to additional haulout boum and during the malt

to prolongation of individual bouts The total hours per day the length of a single haulout bout and the



TABLE OF CONTENTS

1

i

TABLEOF CONTENTS

iv

LIST

l8OUI0JRjS

INTRODUCTION

8TIJJ

Study

7

R

1l

DataAnalysis

RESULTS
1

Tag

TransromlSououod

B

51

dzumtuobuuduo

Breeding
51

Cl8Uwon

66



2

proportion of days hauled out per month were similar for males and females preference for location of
haulout site was the only significant difference in haul out behavior between males and females and

segregation occurred only during the breeding season

Based on a markrecapture model an estimated 950 seals used Drakes Estero in March 1987 95
confidence interval LL 692 and UL 1206 Recommendations for further study are to 1 determine biases
associated with agerelated differences in movement and activity patterns 2 devise methods for monitoring
seals with radio telemetry through the malt and 3 research biases associated with annual variation in

movement patterns

r

Approved Dr Reginald Barrett
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INTRODUCTION

Conservation management and protection of harbor seals Phoca vitulina richardsi come under the

purview of the Marine Mammal Protection Act MMPA of 1972 Public Law 92522 A primary directive

of the MMPA is to protect marine mammal stocks from declining below the optimum sustainable

population OSP which is defined as the number of animals which will result in the maximum productivity

of the population or the species keeping in mind the carrying capacity of the habitat and the health of the

ecosystem of which they form a constituent Sec 39 of the MMPA Eberhardt 1977 interpreted the

meaning of OSP as a level ranging between the maximum sustainable yield and asymptotic levels In

fulfillment of the MMPA guidelines research has been directed toward identifying the OSP for all marine

mammal species

In California the California Department of Fish and Game CDFG in cooperation with the

National Marine Fisheries Service NMFS of the U S Department of Commerce has been conducting

annual statewide aerial surveys of harbor seals to assess the status of the population Miller 1983 Hanan

1986 and Hanan et al 1987 Harbor seal colonies along the Point Reyes coastline Marin County

represent about 20 of the California mainland population during the breeding season Allen and Huber

1984x Hanan 1986 and consequently have received attention from CDFG and NMFS the agencies

responsible for enforcement of the MMPA Estimates for the size of the Point Reyes population though

are based on direct ground and aerial counts without corrections for the number of seals hauled out on a

given day relative to the total number of seals present in the area As a result estimates are likely low and
one cannot relate numbers among seasons In fact establishing OSP for any marine mammal has been

impeded by the difficulty of censusing species that spend a major portion of their lives in the water A major

endeavor in research therefore has been to devise accurate methods of population estimation Eberhardt et

al 1979 For pinnipeds all of these methods revolve around defining the amount of time seals individually

or as a group spend on shore Several researchers have addressed the problem using radio tagged harbor

seals and have derived correction factors with varying attendance patterns based on location time of day



and season of year Brown and Mate 1983 Pitcher and McAllister 1981 Harvey 1987 Thompson 1987 and

Yochem et al 1987 Researchers have related differences between total number hauled out and estimates

of abundance with variations in daily and seasonal haulout patterns and with movements to other areas

Local factors influencing the number of harbor seals hauled out on shore have been ascribed to food

availability tide level time of day weather and disturbance Brown and Mate 1983 Slater and Markowitz

1983 Stewart 1984 Allen et al 1985 Harvey 1987 and Thompson 1987 Seasonal factors affecting number

of seals hauled out include breeding molt and food availability Loughlin 1978 Brown and Mate 1983

Stewart and Yochem 1983 Allen et al 1985 Harvey 1987 Brown and Mate 1983 suggested that

movement accounted for seasonal changes in number of harbor seals hauled out in Oregon and that

movements were associated with seasonal changes in reproductive status and in response to seasonal

variability in the abundance of coastal fish populations Harbor seals at the Klamath River California

moved locally to alternate haulout sites year round and dispersed long distances in winter months Herder

1986

In the Point Reyes area harbor seals display diurnal and seasonal variation in haulout patterns

Allen and Huber 1984a Allen et al 1985 Seals were seasonally most abundant during the spring and

summer coincident with the breeding and molt periods with a maximum of 2502 seals counted on June 28

1984 Diurnal and tidal effects on seal haulout behavior varied but most seals hauled out from midday to

late afternoon at low to medium tides depending on the physical attributes of each location The diurnal

pattern was similar to that of the southern Channel Islands Stewart 1984 Mowry Slough in San Francisco

Bay Fancher 1979 Southeast Farallon Island Ainley et al 1977 and Bolinas Lagoon Allen et al 1985

During fall and winter months the maximum number of seals was around 1000 animals The winter decline

in seal numbers may be the result of seals either moving to other haulout sites outside of Point Reyes or

spending more time at sea

Information on seasonal activity patterns and fallwinter movements would be valuable for any long

term management program for seals in the Point Reyes area and in conjunction with results accumulated

elsewhere Harvey 1987 Herder 1986 Yochem et al 1987 could provide more accurate estimates of

abundance of the harbor seal population in California Ribic et al 1986 The objectives of this study were



to determine 1 if the apparent decline in seal numbers during the winter months is a function of seasonal

migration or a change in the haulout pattern 2 the destination of departing animals 3 daily and seasonal

variability in haulout behavior and 4 if gender or age accounted for variations in the above Hypotheses

associated with these objectives are that the winter decline in the number of seals hauled out is a function of

movement out of the area and that daily and seasonal variability in haulout behavior is related to sex and

age class

STUDY AREA AND METHODS

Study Area

The Point Reyes coastline extends from the mouth ofTomaies Bay 38 30N south to and

including Bolinas Bay 37 30N Figure 1 Coastal embayments include Tomales Bay Drakes Estero and

Bolinas Lagoon The Point Reyes National Seashore the Golden Gate National Recreation Area the Gulf

of the Farallones National Marine Sanctuary and the Marin County Department of Parks and Recreation

share jurisdiction over segments of this coastline In addition to the protection afforded by these agencies

Bird Rock Point Reyes Headland and Double Point were designated by the California Department of Fish

and Game and the California State Water Resources Control Board as Areas of Special Biological

Significance because of their unique biological attributes Chan 1979 The safeguards provided by these

agencies and the inaccessibility of much of the area have protected the seals from human disruption

Consequently seal terrestrial habitat usage probably has not changed significantly over the past century

The topographical diversity of this coastline provides a broad range of substrates upon which seals

haulout in large groups These include tidal mud fiats offshore tidal ledges and sandy beaches A haul out

site is a terrestrial location where seals aggregate for periods of rest birthing and suckling of young Harvey

1987 Thompson 1987 At Point Reyes these sites include sand bars in Tomales Bay Tomales Point Point

Reyes Headland Drakes Estero Limantour Spit Double Point Duxbury Reef and Bolinas Lagoon Figure

1



Figure i Haulout sites of harbor seals along the Point Reyes coastline Marin County California



Drakes Estero was selected as the study site because the capture technique chosen is only possible in

an estuarine environment and because Drakes Estero is one of the main breeding locations in the Point

Reyes area Allen and Huber 1984a Figure 2 Other estuaries along the Point Reyes coastline Bolinas

Lagoon and Tomales Bay are exposed to substantial levels of human disturbance Allen and Huber 1984b

Allen et al 1985 and consequently movement and activity patterns would likely be atypical there

Drakes Estero is a system of drowned valleys invaded by the sea and is surrounded by low bluffs

composed of a geologic formation described as the Drakes Bay Formation which includes finegrained

siltstone interbedded with mudstone Galloway 1977 The embayment is 357 km and is protected from

ocean wave action by sandspits Mudie and Byrne 1980 Tidal exchange occurs through a narrow inlet that

is 1530 m deep at mean low water Siltation within the estero has escalated since the turn of the century

when cattle ranching was established and currently a deep channel courses only half way up the estero

Mudie and Byrne 1980 Present human uses in and around the estero include recreational fishing and

canoeing commercial mariculture and cattle ranching

The climate is characterized by moderate temperatures and precipitation The average annual

precipitation at Point Reyes Lighthouse over a 64 yr period was 51 cm and the average annual temperature

over 52 yrs was 20 C Galloway 1977 Fog and drizzle during the summer months are common resulting in

a daily temperature mean difference between January and September of only 3 C

Seals haulout in Drakes Estero on a number of tidal sand bars exposed at low to mediumhigh

tides The sand bar used most frequently by the seals is near the estero mouth A and is bordered by the

main channel with a depth of 8 m Seals also haulout near the mouth of the estero on the tip of Limantour

Beach L at all tide levels Figure 2

Capture

The method used to capture seals was conceived by personnel from the Washington Department of

Game and the Oregon Department of Fish and Wildlife We caught seals in a 130m long gillnet with 20

cm mesh set off the haulout site and then pulled ashore The net had a lead line on the bottom which
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prevented seals from escaping underneath Two power boats were used to deploy the net adjacent to the

haulout site The lead boat carried the net on a platform set above the transom This boat approached the

hauled out seals at about 20 knots set the net as the seals entered the water and then landed on the far side

of the sand bar A second boat retrieved the other end of the net landing on the near end of the bar Seals

were thus captured in a beach seine fashion This method enabled the capture of a large number of seals

over a short period of time thereby minimizing the frequency of disturbance Beach et al 1985 Brown 1981

Jeffries et al 1985

Eighteen to twenty people were involved in the capture including personnel from Point Reyes

National Seashore Gulf of the Farallones National Marine Sanctuary National Marine Fisheries Service

California Department of Fish and Game Oregon Department of Fish and Wildlife Washington

Department of Fish and Game the University of California and Point Reyes Bird Observatory In addition

a veterinarian monitored the condition of restrained seals and any seal deemed dangerously stressed was

immediately released

Capture periods were initially scheduled for late July to coincide with the pelage molt to maximize

the length of transmitter attachment see below An additional capture period in March was scheduled

because many transmitters had fallen off by February No radiotagged seals departed permanently from the

estero during the week following the capture and consequently I assume that the capture technique did not

disrupt the normal activity patterns of the seals

Tagging Technique

Captured seals were weighed measured length and maximum girth and sexed All seals were

marked with flippertags in the webbing of the hind flippers and with a neoprene patch on the dorsum

Figure 3 Certain seals were selected to be radio tagged We double flipper tagged seals with plastic lime

green Riese cattle ear tags in 1985 and lime green Allflex cattle ear tags Veterinarian Supplies Harbor

City California 90710 in 1986 and 1987 The Allflex tags had larger numbers which could be easily read in

the held at a distance of 150 m We attached a bright orange colored vinyl strip with 76 cm numbers to each

flipper tag which further aided in identification of individuals Two neoprene patches with an individual



number or symbol code were glued with Locklight Super Glue to the fear between the shoulder blades to

provide an additional visual mark

A radio transmitter manufactured by Advanced Telemetry Systems Inc Isanti Minnesota 55040

was glued to the fur on the posterior of the seals head with Devcon 5minute epoxy Figure 3 Radio

transmitters were 9x3x3 cm weighed 60 gms had a 33 cm flexible antenna and a life expectancy of 300 days

Each transmitter had a frequency within the range of 164165 Mhz transmitting 55 pulses per minute

Placement of the transmitter on the head allowed for tracking movements of seals while in the water when

they surfaced to breathe Radio signals could be monitored to 5 km from bluffs 50100 m along the

coastline and to 16 km from aircraft 100300 m

Monitoring

Seals were monitored with an automated recording station and by ground and aerial surveys The

automated recording station was established on a 30m bluff overlooking Drakes Estero 150 m from the

primary haulout site and consisted of an Esterline Angus 20channel strip chart recorder a

programmable scanning receiver a 12volt marine battery and a Magi antenna The receiving station

recorded seals within a 4km radius on a 24hr basis Each frequency was monitored by the scanning receiver

for 32 sec and was scanned five to six times per hour A seal was considered hauled out within a 1 hr period

if the pen was triggered continuously for three consecutive 32sec intervals a seal was considered in the

vicinity but in the water if the pen was triggered continuously for one 32sec interval in conjunction with

three 32sec intervals that displayed discontinuous pen marks

Frequencies were checked to determine if radio interference from nearby radio communication

facilities U S Coast Guard and RCA Global Communications Center triggered pens Interference did not

hinder the recording of hauled out seals However radio interference on several frequencies prevented

determining whether animals were in the water and so strip chart data were not analyzed for the presence of

these particular seals in the water In addition female seals with very young pups less than 5 d on occasion

would rest in shallow water rolling and submerging the transmitter antenna As a result the strip chart

recorder registered that the animal was not hauled out Females with pups also on occasion would rest
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vertically in the water with head raised above the surface and the recorder registered that the seal was hauled

out Consequently haulout times of females in this analysis may be biased for this period

A beacon transmitter was placed in a PVC pipe at seal head lift level 31 cm above the ground on

the haulout site to verify that the receiving system was functioning properly and to determine when the

haulout site was exposed during tidal cycles and therefore available to seals

The station was in operation continuously from July 31 through September 5 and from October 25

through December 311985 and from January 1 through April 30 1986 It was again in operation from 23

July 1986 through 30 June 1987 except for intermittent periods when equipment malfunctioned

The station was inspected and maintained a minimum of two times per week and almost daily

during the 1987 breeding season During visits all frequencies were scanned and checked for signal drift

Each signal was monitored for a period of five to ten minutes to detect seals in the water The scan period

was selected based on averaging dive times of radiotagged seals during the first month of the project x 3

min range 008 to 975 min SD 2 min n 76 Seals onshore were visually scanned for marks to check

for flippertag or transmitter loss At this time information on female and pup behavior and on spatial

distribution within the estero was recorded

Ten allday censuses were conducted at Drakes Estero to compare the diurnal haulout pattern of

the herd with that of individually marked seals and to determine the accuracy of the equipment in

distinguishing the presence or absence of seals In addition six seals were monitored for a 24hr period on

June 1 1987 and their location and activities were recorded every 15 min From this information accuracy

of the remote receiving station could be compared with field observations and local feeding areas could be

identified

To locate dispersing seals semi weekly aerial surveys along the central and northern California

coast were scheduled A Cessna 180 single engine aeroplane was used for all flights and Yagi receiving

antennas were mounted on the wing struts Meth 1983 An antenna was mounted on each side of the

aircraft and pointed to the side so that the strongest signal is received from the side With this arrangement

seals could be detected for a distance of 16 km on either side of the plane as it cruised along the coast

Typically scheduled aerial surveys began at Drakes Estero and then proceeded north fo Point Arena south
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to Half Moon Say and then into San Francisco Bay Length of flight depended on success in locating all
animals However if individual seals were not recorded for one month either by the remote receiving station

or by ground surveys then aerial surveys were extended north to the Oregon border or south to Point

Conception

Seals were monitored by two people using scanning receivers and frequencies chosen were

continuously scanned for three seconds each In this manner much of the coastline was covered two times

by two people thereby maximizing detection When a seal was located activity time and location were
recorded Flights were scheduled on weekdays around tides that were low to medium to maximize the
likelihood of seals being hauled out Under this sampling regime I assumed that major shifts in location

both spatially and temporally would be recorded but that local and short term movements might be over
looked

Ground surveys were scheduled in addition to aerial flights to account for local shortterm

movements along the Point Reyes Peninsula Surveys were made once per week to locate animals absent
from Drakes Estero Typically ground surveys extended along the coastline from Limantour Beach to the
north end of Point Reyes Beach Feeding areas and movement to local haulout sites were identified from

this exercise Uneven topography hindered the mobility necessary for obtaining several fixes for

triangulation to determine precise locations of animals in the water Fester 1971 however seals on shore
were easily located visually for confirmation of position

Data Anal is

Radio tagged seals were categorized by the amount of time and the season that they were present at
Drakes Estero Seals were defined as resident if they remained at Drakes Estero for most or all of the

study period breeders if they departed in the fall but returned during the following breeding season and
transients if they were present at Drakes Estero during the capture and shortly thereafter but resided away
from Drakes Estero during the rest of the study period Movements greater than 25 km were defined as long
distance and less than 25 km as local
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Seal behavior at Drakes Estero was classified as either hauled out or absent Descriptive statistics

were calculated for each behavior for each animal by season The months December and March winter and

April through June spring were chosen to illustrate seasonal differences in haul out behavior The

months August December and March were used for comparing year to year differences A chisquare test

statistic was used when comparing time of haulout initiation and the length of haulout bout initiation time

was categorized into four periods 00000500 05000120012001700 and 17002400 hr and length of haul

out bout was categorized into four periods 144 812 12 hr

The absolute abundance of seals using Drakes Estero in March 1987 was estimated with a modified

LincolnPeterson Index mark recapture model Caughley 1977 141 For this analysis only seals marked in

March 1487 were included to avoid sample bias of sex and age class representation and of tag loss from the

previous year Sixteen estimates were made but an estimate prier to the onset of the pupping season was

selected to avoid violation of the closed population assumption The probability of tag loss was estimated

with the equation

p B2BB

where p is the probability that an animal will lose one tag B is the number of animals counted with one tag
and B is the number of animals counted with two tags Caughley 1977 140

All information recorded on the strip chart recorder was transferred to a DBase III database

The SPSS statistical program for micro computers was used for most analyses Non parametric statistical

analyses including Mann Whitney U test and FishersExact test were used for comparing behaviors of

gender and betweenyear differences in behavior Wilcoxon matchedpairs signrank tests were applied to

test seasonal differences in haulout behavior when the same individuals were sampled over two different

time periods To test the null hypothesis for independence of location within the estero with sex a chi

square test of independence was performed Sokal and Rohlf 1981

RESULTS

Between 1985 and 1987 during three capture periods 109 seals were flippertagged and of these 51

were radiotagged In 1985 July 31 August 1 radio transmitters were attached to 17 adult seals and an
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additional three were flipper tagged Table la in 1986 July 21 and 22 transmitters were affixed to 22 and

flipper tags to eight Table lb and on March 9 and 11 of 1987 92 animals were captured and transmitters

affixed to 12 and flipper tags to 47 Table lc During the March capture many seals were released because

of time constraints One adult male seal died during handling procedures A necropsy was performed and

cause of death was likely related to respiratory failure due to shock Beach et al 1985

On average adult males weighed 24 kg more and were 15 cm longer than adult females in July 1985

and weighed 9 kg more than females in July 1986 Table 2 Though females in 1985 weighed about the

same as those in 1986 males on average weighed less in 1986 Adult males and females both weighed

substantially more in March 1987 than in July 1986 the weight gain in females may be explained in part by

pregnancy Average length of adult males was not substantially different from that of females for all three

periods lmmatures were about 35 cm shorter than adults and on average weighed 34 kg both in July 1986
and March 1987

Tam Loss

An insufficient number of seals were tagged in 1985 or 1986 for analysis of flippertag loss but in

1987 the probability of flipper tag loss was estimated to be 031 after four months June 26 and 057 after

five months July 31 Consequently resighting information on seals with Allflex flippertags was

unreliable after four months In contrast the Riese flippertags attached in 1985 were still seen

periodically on six seals as of June 1987 Allflex tags were square in shape and may have snagged on objects

more easily than Riese tags on one occasion I observed fishing line hanging from an Allflex flipper tag

Transmitter Life Span and Loss

Length of transmitter attachment affected analysis of movement patterns such that movements of

seals absent from Drakes Estero were less likely to be documented after January for both years The median

length of attachment for 1985 was 221 d x 181 d SD 80 n 17 and 1986 was 186 d x 194 d

5D 81 n 22 Tables 3a and 3b In 1986 transmitters tended to remain on male seals longer than on

females but the difference in days was not significant p 008 Mann Whitney U test All but two
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Table la Standard measurements of 21 adult harbor seals tagged at Drakes Estero August 1985 5E is
standard error

Flipper Radio Sex Length Girth Weight Comments

Tag No Tag No cm cm kg

229 024 F 146 98 635

216 033 F 138 95 567

225 092 F 148 96 558

214 234 F 147 120 862

206 313 F 145 103 635

415 F 131 94 500

232 491 F 121 94 567

228 710 F 138 96 635

047 M 150 108 748

084 M 154 112 930

224 124 M 148 125 771

176 M 148 118 844

204 256 M 146 105 748

272 M 167 117 907

218 435 M 168 106 794

201 753 M 147 118 930

210 974 M 163 114 907

212 M 155 111 907

222 M 144 107 771

220 M 150 839

M 173 117 1020

Old shark bite

Old shark bite
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Table lb Standard measurements of 30 harbor seals tagged at Drakes Estero July 1986

Flipper Radio Age Sex Length Girth Weight Comments

Tag No Tag No cm cm kg

3022 224 P F 88 69 204

304 419 A M 146 106 703

306 281 P M 96 74 227

308 A M 149 676

310 306 I F 107 83 318

312 137 A F 140 104 635 Not pregnant

313 A F 130 103 658

316 531 A F 141 104 658

317 I F 116 81 358

320 A M 145 105 735

322 343 A M 163 111 816

324 198 A M 158 885

326 540 P F 95 73 195

328 616 A F 162 903 Pregnant

330 590 A M 138 104 685

332 A M 142 106 816

334 A M 170 115 776

335 A M 148 112 789

338 482 A F 139 105 644 Pregnant
340 A F 145 104 644

341 645 A F 133 105 703 Shark scarPreg

344 246 A F 138 101 553 Pregnant

346 504 A M 143 106 703 Shark scar

348 444 A M 140 107 748

350 325 I F 114 82 363

352 117 A F 145 101 635

354 362 A F 134 98 598 Not pregnant

355 467 A F 143 103 694 Pregnant

357 160 A F 146 99 703 Pregnant
359 267 A M 149 104 717 Shark scar

A adult P pup and I immature
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Table 1c Standard measurements of 63 harbor seals tagged at Drakes Estero March 1987

Flipper
Tag No

Radio

Tag No
Age Sex

cm
Length
cm

Girth

kg
Weight Comments

F 132 105

I F 126 99

I F 118 86 408

363 I F

371 I F

373 I F

386 I F 99 77 308

430 I F 111 83 286

434 I F 103 75 386 RT540

436 I F 115 85 408

438 I F 109 80 331

440 I F 107 90 331

443 I F 98 82 322

445 I F 98 78 286

447 I F 89 81 345

449 I F 112 80 349

451 I F 118 86 363

I M 115 87 404

366 I M

368 I M

412 I M 120 91 408

416 I M 114 86 327

432 I M 110 80 295

355 A F 135 115 848 Pregnant
374 432 A F 137 128 1110 Pregnant
378 026 A F 150 126 1043 Pregnant
380 046 A F 143 128 1066 Pregnant
384 844 A F 165 127 1098 Pregnant
387 A F 138 123 789 Pregnant
3900 092 A F 143 121 984 Pregnant
392 116 A F 143 123 962 Pregnant
394 A F 812

396 856 A F 153 1134 Pregnant
398 874 A F 143 122 944 Pregnant
400 A F 136 119 894 Pregnant
410 622 A F 159 139 1166 Pregnant
418 A F 154 121 1029 Pregnant
419 A F 137 109 708 Pregnant
421 A F 143 125 871 Pregnant
424 A F 149 115 830 Not pregnant
428 A F 150 115 984

441 821 A F 151 134 RT234Pregnant
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453 A F 156 133

455 A F 132 125 Pregnant
457 A F 134 123 Pregnant

461 A F 143 124 Pregnant

463 A F 139 128

465 A F 146 119 Pregnant
467 A F 153 111 Not pregnant
471 A F 146 127 Pregnant
475 A F 124 120 Pregnant

212 A M F M12

221 A M FI221

382 A M

402 894 A M 163 126 1021

403 A M 141 115 871

406 A M 145 110 780

408 A M 147 118 894

413 060 A M 174 128 1166

426 A M 149 105 835

459 A M 153 112

469 A M 150 123

473 A M 150 112

A adult and I immature

1
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Table 2 Average standard measurements of seals tagged in 195 1986 and 1987 z is the average
SE is the standard error and n is the number of seals

LENGTH cm GIRTH cm WEIGHT kg

1985

Adult Males x 1548 1132 855

SE 28 17 25

n 13 12 13

Adult Females x 1390 995 620

SE 33 31 39

n 8 8 8

Total Adults z 1490 1077 766

SE 16 21 33

n 21 20 21

1986

Adult Males T 1494 1076 754

SE 179 12 18

n 12 10 12

Adult Females T 1413 1025 669

SE 24 07 25

n 12 11 12

Immatuses T 1123 820 346

SE 27 06 14

n 3 3 3

Pups x 930 720 209

SE 25 15 10

n 3 3 3

Total Adults of 1453 1049 71

SE 05 11 12

n 24 21 24

1987

Adult Males a 1524 1166 928

SE 34 26 58

n 9 9 6

Adult Females x 1445 12308 960

SE 18 14 31

n 27 26 18

Immaturcs x 1108 851 347

SE 25 IS 11

n 18 18 16

Total Adults x 1465 1214 952

SE 06 08 04

n 36 35 24
y
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Table 3a Duration of radiotransmitter attachment on seals tagged in 1985 and last date seal was located
visually or with receiver

Average 181

SD 80

Seal was retagged as RTS21 in March 1987

Date Last Date Days Date Last

Seal Attached Attached Attached Observed

024 8101185 111285 101 42986

033 8101185 3103186 240 7110x86

047 731185 311286 221 7110186

084 713185 327186 236 7110186

092 801185 3119186 228 710386

124 8101185 3106186 236 408187

175 7131185 110886 158 1108186

234 801185 11486 174

256 7131185 8109185 7 7121186

272 7131185 818185 26 7110186

313 8101185 121985 138 512186

415 7131185 4118186 258 4118186

435 8101185 110186 151 713186

491 8101185 1219185 138

710 9101185 311916 228 723186

753 8101185 503186 273 7110186

974 8101185 4116186 256 7103186

Average 181

SD 80

Seal was retagged as RTS21 in March 1987
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Table 3b Duration of transmitter attachment on seals tagged in 1986 and last late seal was located
visually or with receiver

Date Last Date Days Date Last
Seal Attached Attached Attached Observed

119 722186 731186 10 10687
224 721186 320187 243 326187
419 72186 12287 186 629187
281 712196 9111186 53 9111186
306 721186 410687 260 40687
137 72186 111087 174 512287
529 722186 20387 197 310687
342 712286 201187 195 224187
198 72286 12287 185 629187
540 722186 12198 151 402187
616 72286 12287 185 62487
590 72286 4217 275 42287
482 72286 20387 197 5112187
645 72286 12287 185 62987
246 72286 1210185 142 70687
504 72296 51787 300 62987
444 722186 4117187 270 62787
325 722186 90986 51 90986
362 722186 40287 255 627187
467 722186 52487 307 624187
160 72286 122286 154 6129187
267 722186 511787 300 62687

Average 194

SD 81



21

transmitters 88 attached in 1985 remained on seals for a minimum of five months nine 53Q for seven

months six 35 for eight months and one for nine months Of 22 transmitters attached in 198619S6o

remained attached for a minimum of five months 15 6811o for six months eight 36 for eight months

and three 14 for ten months The maximum length of attachment was 273 d for seals tagged in 1985 and

307 d for those in 1986 All but one transmitter attached in March 1987 remained functioning for four

monthsie until the molt in June Table 3c

All but one RT176 of the seals radiotagged in 1985 were located at least once every two weeks

either visually or with receiver until April 1986 The radiotags of two seals RT256 and RT272 ceased

functioning within the first month of study however both were observed periodically at Drakes Estero for

the entire year Of the seals radio tagged in July 1985 all but three were located intermittently through

February 1987 T1vo of these three were immature RT281 and RT325 and one was an adult female

RT119 whose transmitter ceased functioning 10 d after attachment All seals radiotagged in March 1987

were located regularly until transmitters were shed in June

Seals with transmitters that ceased functioning within two months of attachment were excluded

from analysis of movement patterns these included RT256 and RT272 of 1985 and RT119 of 1986 In

addition RT325 and RT281 were excluded from movement analysis because they could not be located after

September It is possible that these two missing seals may have been killed by sharks Ainley et al 1985

Stewart and Yochem 1984 A number of seals with fresh shark bites were noted in the fall of 1986 Three

adult flipper tagged seals including RT119 and five untagged seals had fresh shark bites in September The

wound on RT119 raked the entire lower left flank The other two flipper tagged seals had minor bites less

than 30 cm across and these scars healed within four months

Movements

In 1985 eight 53 radio tagged seals were classified as residents four 27 as breeders and

three 20 as transients Tables 4a and 5a Seven seals 5 females and 2 males left within one month of

the date of capture and four of these returned the following breeding season In 1986 most seals 90

were classified as residents Table 4b and 5b Five of these were also recorded hauled out periodically at

Point Reyes Headland PRH and two traveled distances greater than 25 km during the winter months but
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Table 3c Duration of radiotransmitter attachment on seals tagged in 1987 and last date seal was located
Visually or with receiver

Average 104

SD 4

Date Last Date Days Date Last

Seal Attached Attached Attached Observed

432 30987 61787 101 629187
026 30987 617187 101 62987
046 310987 423187 99 612987
844 3109187 617187 101 611487
092 3109187 615187 109 629187
116 30987 6117187 101 629187
856 30987 68287 106 62987
874 30987 62087 104 62987
894 3109187 62787 111 62987
821 311187 62087 102 612987
622 30987 616187 100 62987
060 30987 62787 111 612787

Average 104

SD 4
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Table 4a Data for trips over 25 km taken by seals radio tagged in 1985 z is average for total and n is
number of seals to take trips

No Average No

Seal status Moves Distance km Location Locations

Females

024 B 2 480 KRDE 2

033 R 0 DE 1

092 B 2 210 MBDE 2

234 R 0 DE 1

313 B 3 47 TBSPDE 3

415 T 2 58 SRRR 3

491 T 3 24 DPIPRHIDP 3

710 R 2 48 TBDE 2

T 23 128 21

n 6

Males

447 R 0 DE 1

084 R 0 DE 1

124 T 4 18 PRHfDPDEJDP 3

176 R 0 DE 1

435 R 2 20 BPDE 2

753 R 0 DE 1

974 B 2 48 TBDE 2

T 27 28 16

n 3

8 Status of seal R resident B breeder T transient

b Locations
BP Bolinas Point Marin Co
DE Drakes Estero Marin Co
DP Double Point Marin CO
KR Klamath River Del Norte Co
MB Monterey Bay Santa Crux Co
RR Russian River Sonoma Co
SP Salt Point Sonoma Co
SR Sea Ranch Mendocino Co
TB Tomales Bay Marin Co

Hauled out frequently at Point Reyes Headland 12 km
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Table 4b Data for trips over 25 km taken by seals radio tagged in 1986 is average for total and n is
number of seals to take trips

No Average No

Seal Status Moves Distance km Location Locations

137 B 4 81 PSBIMBDE 3

160 R 0 DE 1

198 R 0 DE 1

224 R 0 DE 1

246 R 2 48 TBDE 2

267 R 0 DE 1

305 B 3 47 DRrMDE 3

342 R 0 DE 1

362 R 0 DE 1

419 R 0 DE 1

444 R 0 DE 1

467 R 0 DE 1

482 R 0 DE 1

504 R 2 410 PCJDE 2

591 R 0 DE 2

540 R 0 DE 2

590 R 0 DE 2

616 R 0 DE 2

645 R 0 D 2

z 28 144 16

n 4

Status of seal R resident B breeder T transient

b Locations
DE Drakes Estero Marin Co
DR Duxbury Reef Marin Co
MB Muir Beach Marin Co
PC Prairie Creek Humboldt Co
TB Tomales Bay Marin Co

Hauled out frequently at Point Reyes Headland 12 km
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returned within one month to Drakes Estero in contrast to 1985 only two 10 seals were classified as

breeders and none as transients

Locations to which seals migrated ranged both north and south of Drakes Estero however most 8

of 13 seals traveled to northern sites four journeyed to southern ones and one seal traveled to sites in both

directions Figure 4 In all cases seals traveled to documented harbor seal haulout sites Miller 1983

Seals were very individual though in location selected and no more than two seals traveled to the same site

in a given year The southern most haulout site was at Hopkins Marine Station in Monterey Bay 210 km
and the northern most one was at the Klamath River 480 km Tables 5a and 5b

The maximum number of recorded haulout sites used by an individual seal over a oneyear cycle

was three Tables 4a and 4b Five 33 of the seals tagged in 1985 were recorded exclusively at Drakes

Estero six 40 on two haulout sites and four 27 on three haulout sites Ten seals 53 of the

those tagged in 1986 were recorded hauled out exclusively at Drakes Estero seven 37 on two haulout

sites and two 11 on three haulout sites

Distances traveled to alternate haulout sites ranged from 12 km to 480 kin Longrange

movements of greater than 25 km were recorded for seven of 15 seals in 1985 and four of 19 seals in 1986 In

1985 one female moved north to the Klamath River 484 km and one traveled south to Monterey Bay 210

km Both were observed without transmitter at Drakes Estero in April 1986 The seal at Monterey Bay was
observed almost weekly hauled out in front of the Hopkins Marine Station from midAugust to midMarch

A Baldridge Hopkins Marine Station CA C Deutsch Univ of Calif Santa Cruz pens common Five
seals traveled to haulout sites within Point Reyes three to Tamales Bay and two to Double Point In 1986

one female RT137 resided throughout the winter at Pescadero State Beach south 106 km and returned to

Drakes Estero the following spring RT305 moved locally and to Tomales Bay north 48 km during the

winter and also returned to Drakes Estero the following spring One female RT246 traveled north to

Tamales Bay in October but returned to Drakes Estero by the beginning of November One male RT504

was recorded at Drakes Estero on November 5 north at Prairie Creek 410 km Humboldt County on

November 10 and again at Drakes Estero on November 20
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Klamath River
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Figure 4 Capture site and resighting locations of harbor seals in California I9851987
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The sample size was too small for comparing differences of movements by sex or age group in 1986

but in 1985 more females 6 traveled long distance than males 2 and females averaged longer distances

than males Table 4a The pooled results for both years indicate that more movements occurred during the

fall 16 than during the winter 5 or spring 6 and that the majority of movements were trade by breeders
however these results may be biased by the length of transmitter attachment Table 6

Short range movements of less than 25 km occurred frequently throughout the study period Most

shortrange movements were to Point Reyes Headland PRH 12 km where seals were recorded primarily in
the water Five seals tagged in 1986 were recorded hauled out at PRH and two of these an immature and

adult male spent more than half their time there Two transient seals tagged in 1985 relocated to Double

Point 16 km south During both years seals were also recorded feeding in Drakes Bay both north and
south of Drakes Estero

Two radio tagged seals captured in March 1987 departed from Drakes Estero One male RT060

traveled to Bolinas Lagoon 25 km south in early April and returned in early May just prior to the

estimated weaning date of most pups see below One female RT432 divided her time equally between

Drakes Estero and PRH until April 20 when she returned to Drakes Estero and gave birth on April 22 She

remained at Drakes Estero continuously until she weaned her pup on May 18 when she returned to PRH

She continued to spend equal amounts of time at PRH and Drakes Estero until her transmitter was shed in
June All other radio tagged seals in 1987 were recorded at least once in the water around PRH but none

hauled out there In addition individual seals identified by flippertags were recorded at Double Point 6

Bolinas Lagoon 1 and PRH 8 between March 15 and July 301987

Activity Patterns

Allday censuses at Drakes Estero were conducted to compare the diurnal haul out pattern of the

herd with that of individually marked seals For both summer and winter in 1985 individual patterns were

similar to those of the herd and there was a strong positive correlation between the proportion of tagged

seals and the total number of seals hauled out r 081 p 001 n 86 counts Table 7 Consequently

assumptions regarding herd haulout behavior can be extrapolated from monitoring individuals Seals
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Table b Movements greater than 25 km of resident breeding and transient seals by year and by season

Combined results for both years

Resident Breeder Transient Totals

Seals tagged 1985 8 4 3 15

Females 3 3 2

Males 5 1 1

Seals tagged 1986 17 2 0 19

Females 8 2

Males 7

Immatures 2

No moves by season

JulOct 4 8 4 16

NovFeb 2 2 1 5

MarApr 0 6 0 6

Combined results for both years
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Table 7 Diurnal haulout pattern of harbor seals compared to that of radiotagged individuals at Drapes
Estero during summer and winter 1985 Herd is total number of seals hauled out Tag is total number of
tagged seals hauled out and Prop is number of tagged seals hauled out per hour in proportion to the total
number of resident tagged seals

Time PST

Date 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600

Summer

Aug 6
Herd 453 397 429 462 365 259 81 36 17 21

Tag 8 8 8 9 7 7 3 3 0 0

Prop 06 06 06 06 05 05 02 02 0 0

Aug 13
Herd 387 378 325 94 24 106 89 173 192 70

Tag
Prop

5

05

7

07

7

07

5

05

3

03

3

03

4

04

4

04

5

05

2

02

Aug 20
Herd 389 427 261 372 316 51 1 0 0 6

Tag 8 8 5 9 8 4 0 0 0

0

0

0

Prop 08 08 05 09 08 04 0 0

Aug 27
Herd 257 241 174 56 60 72 211 248 265 157

Tag
Prop

3

03

3

03

4

04

2

02

2

02

3

03

8

08

8

08

9

09

9

09

Sep 3
Herd 100 230 355 252 210 48 0 0 3 24

Tag
Prop

3

03

4

04

4

04

5

06

5

06

2

02

0

0

0

0

1

01

2

02

Winter

an 1
Herd 190 266 404 467 467 497 192 70 66 0

Tag
Prop

4

05

4

05

7

09

8

10

8

10

8

10

3

04

1

01

1

01

0

0

San 7
Herd 0 0 0 0 157 329 419 497 498 506

Tag 0 0 0 0

0

5 6 7

10

7

10

7

10

7

10
Prop 0 0 0 7 9

Tan 15

Herd 309 364 413 456 462 451 229 110 0 0

Tag 3 3 4 4 5 6 5 4 0 0

Prop 04 04 06 06 07 09 10 06 0 0

Tan 18

Herd 212 210 165 79 64 100 100 110 110

Tag
Prop

4

06

4

06

3

04 04

3

04

3

04

3

04
3

04

4

06

Tan 20

Herd 0 0 14 124 310 372 464 476 467 445

Tag 0 0 0

0

2
03

4

06

4

06

5

07

5

07

4

05

4

06
Prop 0 0
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exhibited distinct seasonal trends in haulout behavior at brakes Estero In 1985 resident seals hauled out

an average of 92 SE 3 of the days from August through October but only 77 SE 4 of the

days from November through February Tables 8a and 9 p 0008 n 8 Wilcoxon matchedpairs sign

rank test In 1986 adult seals were hauled out an average of 90 of the total number of days monitored in

July and 81 in August but only 74 in December Tables 8b and 9 The difference between the months

July and December was significant p 002 n 17 but not between August and December p 05

n 17 Wilcoxon matchedpairs sign rank test In March and April just prior to the breeding season the

percentage of days hauled per month was also low and then during May the percentage increased again to

92 p 0002 n 14 Wilcoxon matchedpairs sign rank test Immature seals hauled out on fewer days

than adults however the sample size was too small to make meaningful comparisons In 1985 females

appeared to haulout on fewer days than males in September and November however the sample sine is too

small for useful statistical comparison There was no significant difference between the number of days that

male and female seals were hauled out for the months July and October 1986 p 005 Koimogorov

Smirnov twosample test Table 10 For all other months the percentages were similar

In 1985 the percentage of tagged seals hauled out per day relative to the total number of tagged

seals was also greater for August through October than from January through March Table 10 For the

seals tagged in 1986 the percentages were greater in May June and July than in August through April

Table 10 The percentage difference between years for August and September can be explained in part by

the inclusion of immatures in the 1986 sample If immatures are excluded from the analysis the percentage

increases to 76 Immature seals appeared to haulout on fewer days in August and September than adults

When resident seals were not hauled out they were either in the water within Drakes Estero or

were absent from Drakes Estero The length of time that seals were absent averaged 14 to19cansecutive

days per month in 1985 and 10 to 27 in 1986 and 1987 Table 11 Combined data for both years averaged

from 15 to 25 days per trip Table 12 The longest absence was for seventeen days but most trips were one

day The average number of trips per month was greatest for February for both yearsand least for May 1987

Combined data for both years averaged from 27 to 52 trips per seal per month
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Table 8a Percentage of days per month individual radio tagged seals were present at Drakes Estero
198586

Month

Seal Aug Sep Oct Nov Dec Jan Feb Mar

Females

Q33 90 100 100 90 73 76 58 74

234 90 60 86 52 50 67

491 55 40

710 90 80 86 48 93 73 63 63

Males

047 93 100 100 90 83 73 33 50

084 80 80 57 76 93 80 71 65

176 100 100 100 81 93

272 85

435 93 100 100 90 80

753 93 100 100 90 90 80 88 90

Transmitter ceased functioning
Seal no longer present at Drakes Estero
Condition unknown



34

Table 8b Percentage of days per month individual radio tagged seals were present at Drakes Estero 1986
87

Month

Seal Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Females

119 78

137 67 23

160 100 100 96 96 93

246 100 100 100 23 33 0

362 100 94 96 92 93 90 86 82 79

467 100 97 73 65 60 79 86 100 50 83 100

482 100 90 92 69 67 59 61 0

529 100 84 89 77 60 72 71 61

616 33 36 31 57 33 48 50

645 78 77 46 50 40 62 57

83 64 104 94
024

61 58
046

52 47 93 88
494

39 67 97 88
116

35 50 50 35
432

61 53 93 94
622

62 67 93 90
821

78 67 93 100

87 87 97 100
8

83 63 97 90
874

Males

198 100 94 92 96 83 93

267 100 77 96 100 100 97 96 86

342 100 48 46 54 20 62 64

4I9 100 86 79 77 83 86

444 100 94 89 100 87 83 68 50 71

504 100 94 89 77 40 62 61 39 58 93 95

590 78 39 50 73 53 66 75 11 25 10

78 0 86 66
060

100 100 100 100
893

Immatures

224 11 52 58 65 50 56 64 36 L9

281 44 42 8

305 100 58

325 100 19 19 as

540 33 23 8 27 33 39

Transmitter ceased functioning
Seal no longer present at Drakes Estero
Condition unknown
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Table 9 Average percentage of days per month seals were hauled out at Drakes Estero by sex and age x is
the average SE is the standard error and n is the number of seats monitored

Month

Jul Aug Sep Oct Nov Dec an Feb Mar Apr May Jun

Measurement period 198586

Total Adults

x 87 84 91 77 82 75 63 68

SE 39 73 54 62 52 20 90 66

10 9 8 8 8 6 5 5
n

Females

x 81 70 91 63 72 72 61 69

SE 29 40 86 29 27 23 163 117

4 4 3 3 3 3 2 2
n

Males

F 91 92 91 85 88 78 64 68

SF 00 01 01 00 00 00 02 01

6 5 5 5 5 3 3 3
n

Measurement period 198687

Total Adults
74 63 74 73 61 67 63 92 86

x 90

46

81

56

78

59 56 67 40 40 80 67 34 58

SE

17 15 15 15 15 14 12 7 18s 17 14 I1

n

Females

x 86 85 7s 66 60 70 69 81 64 64 91 7

SE 71 75 92 83 95 56 54 69 5i 126 47 66

10 9 8 8 8 7 6 3 12 11 10 9

n

Males

x 97 76 77 82 67 78 77 47 73 62 94 83

34 88 65 110 111 56 64 155 113 187 29 170

SE

7 7 7 7 7 7 6 4 6 6 4 2

n

Immatures

x 58 39 23 46 42 53

SE 181 77 119 1910 85 135

n 5 5 4 2 7 2
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Table 10 Average percentage of radio tagged seals hauled out per day by month relative to the total
number of radiotagged seals seals relocated to other haul out sites are not included SE is standard error
and n is number of days monitored

Month

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Measurement period 198586

No Seals

z

14

86

8

86

8 8 8 7

88 81 74 65

5

63

5

70

SE 34 28 00 43 52 39 56 80

n 30 5 7 21 30 29 24 21

Measurement period 198687

No Seals 22 21 20 17 17 17 16 10 19 17 14 11

83 67 64 70 61 69 64 52 64 68 92 87

SE 16 21 20 15 26 33 28 32 17 29 24 19

n 9 31 26 26 30 29 28 26 23 20 27 20
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Table 11 Number of consecutive days seals were absent from Drakes Estero excluding seals that relocated
to other sites for the years 198586 and 198687 Insufficient data were available for September and
October 1985 n is the number of seals monitored per month Seal is the number of seals that took trips
each month z is mean and SE is standard error

Month

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Measurement period 198586

7 7 7 5 4 3

n
4 6 4 3 3

Seal 6

15 14 19 10 18 14

x daystrip
03 06 00 05 02

SE 03
1 1 1 1 1

mode 1

14 1 10 1 14 1 2

range
13

17 23 27 33 43 27

X lripsfmo
06 06 09 12 09

SE 05
14 15 1 5 16 14 r

range
14

Measurement period 198687

21 20 17 16
7

15 15

13
6 15 13 11 10

4n

7 17 16 14 14 11
it it 3

Seal

xdaystrip
27 14 17 20 21 14 10 10

18 25 22 21

01 01 03 05 01 00 05

SE 03 03 03 03 03
1 1 1 1

mode 1 1 1 1

1

1 1 1 1

1 15 113 14 1 7 17 13 1 14

range 1 5 17 112 17

X tfirsm
47 48 45

19 35 38 41

09 05 09 04 04 00 08

SE 03 05 07 0 S 06

17 18 15 1 5 1 14

range 13 19 18 1 7 1 9 111
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Table 12 Combined data on number of consecutive days seals were absent from Drakes Estero excluding
seals that relocated to other sites 198587 n is the number of seals monitored per month Seal is the
number of seals that took trips each month z is average and SE is standard error

Month

Aug Nov Dec Jan Feb Mar

22 20 22 17 10 19
n

Seal 18 16 16 15 8 14

x daysftrip 20 25 15 15 18 17

SE 02 03 02 01 02 04

mode 1 1

1 3 1 15

1

1 13

1

14

1

1 7

1

1 7
range

Y tripsmo 27 40 39 43 52 28

SE 05 06 07 05 07 04

range 19 19 1 11 1 7 1 8 1 5

Days absent 3rdaysltrip times ztripsmonth

54 100 59 63 92 49
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Seals spent more time away from Drakes Estero on foraging trips during the months from

September through February and this trend was most pronounced in November and February Table 12

For all months except May June and July more than 50 of the seals left the estero at least once

Immature seals appeared to take more trips x 43 22 of 60 trips than adults in August however the

average length of trip was the same as for adults When seals were absent for more than three days they

often hauled out at PRH

When seals were present in Drakes Estero the haulout pattern was strongly diurnal and most seals

hauled out during midday regardless of season The percentage of tagged seals hauled out over a 24hr

period was largest between 0600 and 1600 hr for all months the percentages hauled per hour however

varied between months Figures 5 through 8 Greater than 50 of radiotagged seals hauled out between

0600 and 1400 hr in May and June 1987 Tide level also influenced the diurnal haulout pattern The sand

bar where most seals hauled out within Drakes Estero was awash on average 51 hrs per 24hr day SD 14

n 13 and was submerged during tide levels greater than 14 m above the mean low except when winter

storms would push water levels higher In the event that sand bars were underwater seals often hauled out

at Limantour Spit which was exposed at all tide levels

On average seals hauled out for a total of 7 hrs per day during winter months in both years Tables

13a and 13b Seals hauled out for an average of 9 hrs per day during the breeding season April May June

and l l hrs per day in July during the molt Table 13b Seals hauled out for significantly more hours per day

during the breeding season than the nonbreeding season p 0002 n 13 Wilcoxon matched pairs signed

rank testcomparing March and May The averages were not significantly different between August and

December in 1985 p 088 Wilcoxon matchedpairs signranks test Males appeared to be on shore for

more hours per day than females in 1985 but the sample size was small In 1986 males also appeared to

haulout for more hours per day however the difference was not significant p 012 Mann Whitney U

test for October Small sample size restricted testing differences between adults and immatures however

there appeared to be no difference between the months August and September Table 13b

Seals would often come onshore more than once per day The average number of haulout bouts

was around 15 per day for all months except May Table 14 Seals averaged 24 haulbutbouts per day



EEO

D
so

w

70

Q
s

60
Co
J

W
Co

LL 40
O
LU

30

z 2a

w

1C

W
0

C

Figure S Percentage of radio tagged seais hauled out by hour of day for August and December 1985

2 4 6 8 10 12 14 15 zu 4c 4

HOUR OF DAY



41

a
80

W

70

Q
60

50
w
n

40tz

0
w 30
0

2C
z

j 1C

cc
LLJ
n C

HOUR OF CLAY

Figure 6 Percentage of radio tagged seals hauled out by hour of day for summer months 1986

2 4 6 8 10 12 1 15 10 eu c c



42

80

LLj
70

D

60

CI

50

W
U

40
LL

0
30

20
z

0 10
ac
W
CL 0

M November

M December

January

2 4 6 8 10 12 14 16 18 20 22 24

HOUR OF DAY

Figure 7 Percentage of radio tagged seals hauled out by hour of day for winter months 198687



43

80

w

70

s

J

W 50
U3

0 40

w
30

Z 20
w
C7
Cr 10
w
CL

x

HOUR OF DAY

Figure 8 Percentage of radio tagged seals hauled out by hour of day for spring months 1987

2 4 6 8 14 12 14 16 18 20 22 24



44

Table 13a Average number of hours per day seals were hauled out at Drakes Estero by month and by sex
and age class 198586 i is the average SE is standard error and n is number of seals monitored

Month

August December March

All seals

T 75 73 69

SE 02 03 03

n 10 8 5

Females

x 73 60 66

SE 04 05 04

n 4 3 2

Males

x 76 79 72

SE 03 03 04

n 6 5 3
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Table 13b Average number of hours per day seals were hauled out at Drakes Estero by month and by sex
and age class 198687 x is the average SE is standard error and n is number of seals monitored

Month

Jul Aug Sep Oct Nov Dec Ian Feb Mar Apr May Jun

All seals

x

SE

n

112

04

21

69

05

14

68

04

14

72

04

14

66

04

14

72

04

13

74

04

13

79

06

7

73

04

18

84

04

15

97

06

14

45

04

11

Adult females

X

SE

104

06

11

65

07

7

65

07

7

64

05

7

61

07

7

64

03

6

66

07

6

68

02

4

71

03

12

87

04

11

99

07

10

95

04

9

Adult males

x

SE

n

125

06

5

73

07

7

72

05

7

80

05

7

71

04

7

79

04

7

80

04

7

97

05

3

83

08

6

97

11

4

92

15

4

95

10

2

lmmatures

T 105 68

SE 08 03

n 5 5
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Table 14 Length and number of haulout bouts by month z is average SE is standard error and n is
number of seals monitored

Month

Jul Aug Dec Mar Apr May Jun

Measurement period 198586

n 8 8 6

zJiength 48 56 61

SE 02 02 04

range 1 34 1 17 1 13

xlnumber 16 14 12

SE 01 01 01

range 14 14 14

Measurement period 198687

n 21 19 16 19 15 14 11

xllength 79 55 57 57 525 45 58

SE 04 02 03 02 02 02 03

range 1 37 1 27 1 20 1 17 1 34 119 1 21

zlnumber 13 15 14 14 17 22 16

SE 00 01 00 01 01 01 01

range 1 3 14 1 3 1 5 16 16 14



47

n 139 SE 006 between the median birthing and the median weaning dates but Only 15 per day

n 142 SE 006 in April two weeks prior to the median birthing date

Haulout bouts averaged around 5 hrs for all months except Judy when they averaged 8 hrs Table

14 The length of a haulout bout was not significantly different between August and December 1985

p 084 Wilcoxon matchedpairs signrank test but did differ between July and August 1986 p 00002

Wilcoxon matchedpairs signrank test Twenty percent of all haulout bouts were 2 hrs or less over 90

were 12 hours or less regardless of month Maximum length of haulout bout occurred during the molt 37

hrs and during the early phase of the birthing season 34 hrs There did not appear to be a difference in

behavior between age classes for the months July and August or between sexes for any month

Though seals initiated haulout bouts at all hours of the day most initiations occurred during

daylight hours and before 1200 hr during bath years Figures 9 10 11 In April May and July however

many initiations occurred between 0100 and 0400 hr The difference may be explained in part by females

hauling out to nurse pups however males also initiated haulouts then In May the cumulative percentage

for female initiations between 0100 and 0400 hr was 27 and for males was 21 In June though the

cumulative percentage for female initiations declined to 14 between 0100 and 0400 hr but for males

remained about the same 227o

The length of haulout bout was affected by the time of initiation for all months tested except

December 1985 Seals that first hauled out between 0000 and 1200 hr were on shore longer than seals that

initiated a haulout bout between 1200 and 2400 hr July X
2

809df 9 p c 0001 August X
2

593

df 9 p c0001 December X
2

698df 9 p 0001 May X
2

802 df 9 p 0001 June

X 2 584 df 9 p 0001 For all months more than 80n of the haulcut bouts lasting for more than

12 hr occurred between 0100 and 1200 hr and less than 10 occurred after 1700 hr

On June 1 and219871monitored six radio tagged seals 4 females 2 males for 24 hrs beginning

at 0900 hr locating and recording activities every 15 min The average number of hours hauled was 94

SE 26 however the range was from 13 to 185 hr Three seals hauled out two times during this 24 hr

period two three times and one once A seal that hauled for 185 hr was the only one to haulout at night

and coincidentally had just returned from hauling out for several days at PRH Because seals could haulout
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at Limantour Spit at all tide levels tide did not appear to influence the haulout pattern When sand bars in

Drakes Estero were awash with rising tides seals moved to Limantour Spit

During the 24hr period all but one seal were located continuously Four seals traveled both north

and south of the estero but stayed within an 8 kni radius one seal never left the estero and one seat traveled

north out of range for 95 hrs All seals spent a considerable amount of time in the channel of the estero or

near the mouth presumably feeding Sunrise was at 0600 hr on Tune 2 and two tagged seals promptly

hauled out along with several non tagged seals By 0800 hr two more tagged seals hauled out and the seal

that had remained out all night retreated to the water At the time of my departure 0900 hr five seals were

in identical locations as recorded at 0900 hr the previous day four were hauled out at Limantour Spit and

two were in the water at the mouth of the estero

Estimates of Abundance

Direct counts of seals at Drakes Estero indicated that monthly maxima occurred in May June and

July both in 1986 and 1987 Figure 12 These numbers though are substantially lower than estimates

derived from markrecapture data From a sample of 16 days between March 16 and April 15 an estimated

949 seals 95 confidence interval LL 692 and UL 1206 used Drakes Estero Figure 13 On sample day 4

March 24 30 marked animals were hauled out among a herd of 409 seals 18 adults and 12 immatures

Can sample day 6 March 26 the first pup was observed at Drakes Estero From that date on the

assumption of a closed population was violated and estimates and confidence intervals fluctuated

considerably A population estimate for the same day derived from the expected maximum proportion of

seals hauled out midday for March0455 was 899 95 confidence interval LL 769 and UL 1029

Breeding Season

The first pup was observed at Drakes Estero during the last week of March during both 1986 and

1987 Maximal pup counts were made on April 30 in 1986 255 and May 6 in 1987 224 The proportion

of pups to total number of seals censused was 030 and032 respectively By the end of May it became

increasingly difficult to distinguish pups from immature seals and few motherpup pairs were recorded
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Twenty of 28 adult female seals 71Q tagged in March of 1987 were seen at least once with a pup

In addition tine of ten female seals 50 tagged in July 1986 were seen with pups Fifteen tagged seals

were closely monitored throughout this season The median pupping date for these females was April 23

and by April 2880 had given birth range April 16 to April 30 The median weaning date was May 25

and by May 28 80 of the pups had been weaned range May 14 to May 30 The average number of days

that females were seen with pups was 31 SE 06 n 15 Table 15 Of the radio tagged seals only one

RT821 was observed separated from a pup 24 days after giving birth she was seen without pup and

searching throughout the estero for two hours On two subsequent days she was again observed searching

intermittently All other females were seen in constant attendance with pups until the date of weaning

Weaning appeared to be abrupt Characteristically females departed for a minimum of one day from the

estero on the day ofweaning and one female RT432 relocated to PRH

For the first two weeks after giving birth females stayed exclusively within the estero but after that

time they began to depart for an increasing number of hours during the night Whether pups accompanied

females on these excursions is not known Spatial distribution of seals during the breeding season also

changed with increasing use of several additional sites Figure 2 Twentyfive percent of observations were

of radio tagged seals hauled out at sand bars up the estero 336at sand bar Al 287at sand bar A and

134at Limantour Spit n 261 observations During the winter though 917of the observations

were of seals at sand bar A and only83at Limantour n 109 observations

Though spatial segregation by sex was not absolute the difference between spatial distribution of

females with pups and males was significant X
2

3355 df 3 p 00001 Table 16 Females with pups

tended to haulout on sand bar Al and to avoid Limantour Spit which males tended to haulout During the

winter however gender differences were not significant X 2 286 df 1 p 005 Seven of ten

females with pups also were remarkably site specific hauling out at the same location on a subsite during

more than 50 of the ground surveys conducted between April 29 and May 27 Female site tenacity was

also demonstrated by a radio tagged female RT821 observed searching for her pup one day Over a two

hour period she investigated pups at two other subsites but returned each time to the locus on sand bar A

where she had been seen with pup five times previously Only one of three male seals expressed a preference
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Table 15 Birthing and weaning dates of pregnant females radio and flipper tagged in July
1986 and March 1987

Radio tag had ceased functioning

Estimated Estimated Days

Seal Birthday Wean Day WPup

Radiotagged 30
024 428 5125

29
090 4130 5128

31
116 4128 528

27
432 4122 518

467 4127 5130 39

821 4125 5119 24

844 423 522 30

855 421 5173 33

874 423 5125 33

Flippertagged 33
RT046 4122 5127

T365 4116 5114 29

T465 419 5121 33

T454 4128 525 28

RT645 4130 5130 31

Radio tag had ceased functioning
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Table 16 Spatial distribution of radiotagged seals hauled out within Drakes Estero by sex and by season
198687 Locations were identified during ground surveys Number given is the number of days that
individual radiotagged seals were located at each site A Al and U refer to specific sandbars and L refers
to Limantour Spit see Figure 2

Breeding Winter

Location Location

Sex A Al L U A Al L U

Female 55 76 14 52 48 3

Male 20 9 21 14 52 6

X 3355 X 286

p 00001 p 005
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for a location on a haulout site during the breeding season however during the nonbreeding season several

male and female seals showed a preference for a particular spot on a haulout site and one seal RT821

continued using the same spot that she had used during the nonbreeding season and the previous breeding

season

During the first two weeks with pup radio tagged females hauled out for an average of 133 hrs per

day SE 08 n 10 and for the first couple of days after giving birth females often hauled out for more

than 20 hrs Unexpectedly males also hauled out for more hours between the median birthing date of April

23 and the median weaning date of May 25 x 131 S 24 n 3 For two weeks after pups were

weaned the average total number of hours hauled was 80 SE 07 n 8 for females from estimated

weaning date to 14 d and 62 SE 09 n 4 for males for period May 12 to May 27 Since mating

occurs in the water it is not surprising that males would spend less time hauled out during the weaning

period however the difference between the sexes was not significant p 027 n 12 FishersExact Test

DISCUSSION

The decline in seal numbers during winter months at Drakes Estero is related to both seasonal

emigration and a reduction in the proportion of days that resident seals haulout Movements of greater

than 25 km occurred more often in 1985 than in 1985 and instead seals relocated for brief periods at Point

Reyes Headland The observed differences between years may be attributed to different individual

preferences to greater local food availability or to some unknown factor Similar to results in Orkney

Scotland Thompson 1987 in Alaska Pitcher and McAllister 1981 on San Nicolas Island in California

Yochem et al 1987 and in Oregon Harvey 1987 seals expressed a high level of site fidelity using no

more than three sites All movements were to well established seal haulout sites in estuaries at river

mouths and at coastal sites Miller 1983 Hanan et al 1987 Use of more than three sites may have

occurred and was not identified if seals that relocated outside of the Point Reyes Peninsula visited other

sites between aerial flights

In 1985 the majority of long range movements occurred just prior to the breeding season and after

the molt but in 1986 they occurred during all months except the height of the breeding season At the
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Klamath River California Herder 1986 observed that seals traveled significantly more times during the

fall and winter and exhibited the greatest local movement during the period April to June In Orkney

Scotland Thompson 1987 also found that harbor seals Phoca vitulina vitulina made longer trips outside

of the study area during the nonbreeding season In my study more local movement occurred prior to the

median birthing date and after the median weaning date but virtually no movement occurred between those

dates Two of 12 seals one adult male and one adult female radiotagged in March 1987 relocated to other

haulout sites prior to the breeding season but both returned within a few days of the median birthing date

Both Thompson 1987 and Beach et al 1985 also noted daily attendance during the breeding season

Herder 1986 and Pitcher and McAllister 1981 observed that immature harbor seals traveled

greater distances than adult animals but in my study maximal distances were recorded for adults Immature

seals also did not appear to engage in exploratory migration Baker 1978 however our sample size was

small One firstyear seal rarely departed from Drakes Estero and another relocated intermittently at PRH

one immature traveled to Duxbury Reef and Tomales Bay Adult females made more long range movements

than males in 1985 as was noted by Herder 1986 however this tendency was not repeated in 1986 Harvey

1987 found no sexual difference in the distance moved by harbor seals in Oregon

The observed movements indicate that Drakes Estero is an important breeding area for seals

ranging as far south as Monterey Bay and north to the Klamath River an overall distance of 690 km

Movements also indicate that there is substantial social mixing among harbor seal colonies both locally and

at distances greater than 25 km however mixing did not appear to take place during the breeding season

implying that genetic mixing may not be occurring Brown and Mate 1983 and Herder 1986 also

recorded movements of seals between sites in Oregon and Washington and between colonies in the

Klamath River and Alsea Bay Oregon respectively Stewart and Yochem 1983 though found that inter

island movement of seals on the southern Channel Islands was the exception but that considerable exchange

occurred between sites within an island

Maximum distances traveled by seals in this study were greater than those recorded by Herder

1986 of 300 km from the Klamath River to Alsea Bay by Boulva and Mcl aren 1979 of 190 km from

Sable Island to Nova Scotia Canada or by Beach et al 1985 of 300 km from the Columbia River to Coos
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Bay Oregon One seal though tagged in Netarts Bay Oregon traveled 550 km south to Humboldt Bay
California Brown and Mate 1983

In general movements appeared to be motivated by a group preference for breeding and molting at
Drakes Estero and by an individual preference for feeding areas Migrant seals were highly individual in
distance of movement and final destination Individual preference may be influenced by past experience and

current food availability Seals do not appear to be responding to a single prey item as was a suggested

explanation of winter movements of seals in northern California Oregon and Washington Brown and Mate
1983 Beach et al 1985 Herder 1986 Harvey 1987 but instead individuals may be expressing a preference
for location based on past experience including foraging success Fourteen percent of seals radiotagged

over two years though visited Tomales Bay during winter when Pacific herring Clupea harengus spawn
Spratt 1981 Herder 1986 also observed seals traveling to areas where herring were spawning in Crescent
City Harbor California The fact that one seal RT504 traveled great distances and presumably expended
considerable energy but promptly returned suggests that past experience may have motivated the initial
movement but that food availability then influenced where it subsequently spent the greater proportion of
its time

Seals that remained at Drakes Estero were hauled out on more days and in higher proportions of

total animals during the breeding season April and May and the molt June and July than during other

months of the year Peak abundance during these periods have been documented for harbor seals in other

areas Stewart and Yochem 1983 Beach et al 1985 Harvey 1987 Thompson 1987 and for other phocid
seals egnorthern elephant seals Mirounga angustirostris Le Boeuf and Panken 1977 grey seals
Halichoerus grypus Bonner 1981 and Weddell seals Leptonychotes weddelli Thomas and DeMaster 1983

The average percentage of total radio tagged seals hauled out on any given day per month in this
study was substantially higher than figures derived by most other researchers studying harbor seals with radio

telemetry Harvey 1987 estimated similar figures for seals radiotagged in Oregon hauled out in June
82 and July 100 but his percentages for all other months were less than 55 Stewart and Yochem

1983 calculated that seals hauled out on San Nicolas Island California an average of 58 of the days in
June and 41 in July For seals in the Klamath River Herder 1986 computed an average of 561 of days
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in April and 65 in May and for seals on Tugidak Island Alaska Pitcher and McAllister 1981 calculated

seals were hauled out on an average of 50 of the days in June

Dissimilarity between studies is partly explained by differences in sampling techniques and by

months chosen for analysis Harvey 1987 and Yochem et ai 1987 included nonresidents in their analysis

whereas Pitcher and McAllister 1981 eliminated nonresidents Harvey 1987 argued that by eliminating

nonresidents the data may be biased toward resident seals that may rest on shore for longer periods

however I believe that if the location of nonresidents can be ascertained then more accurate assessments of

time spent ashore for seals in the immediate area can be obtained

As did Yochem et al 19871calculated the proportion of tagged seals onshore at intervals over

24hr periods however their percentages 1119 were still lower than those for Drakes Estero 441

during winter The difference may be attributed to the larger number of immature animals tagged on San

Miguel Island versus the larger number of adult animals tagged in this study Stewart and Yochem 1983

The percentage of days per month that immature seals were hauled out at Drakes Estero was similar to

figures derived by Stewart and Yochem 1983

The decline in seal numbers onshore at Drakes Estero during the winter is partly a function of a

reduction in the total number of hours per day that seals are hauled out For all months except during the

breeding and molt periods seals spent 29 7 hr of each day resting onshore During the molt the change

is explained by an increase in the duration of a haulout bout during the breeding season though the

increase is due to seals hauling out more frequently The increase in time spent ashore during the molt is

likely related to physiological requirements The proliferation of epidermal cells is greatly enhanced by

maintenance of higher skin temperatures as has been demonstrated in vitro Feltz and Pay 1966

Stewart and Yochem 1983 observed seals hauled out for a higher proportion of the day 89hr

than I recorded at Drakes Estero 7 hr Differences may be attributed to more exposure to disturbance

from humans at Drakes Estero though Limantour Spit is exposed at all tide levels seals there are more

frequently subjected to human disturbance Allen and Huber 1984b Yochem et al 1987 determined that

time of initiation of a haulout bout did not influence the length of the bout however I found that during all
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months except December 1985 seals hauled out for longer periods when bouts were initiated between 0100
and 1240 hr than for other time periods during day or night

Sexual differences in activity patterns associated with seasonal reproductive requirements were

minimal Harvey 1987 also found no significant difference in attendance patterns of male and female seals
in Oregon during the breeding season however his sample size for females with pups was small 3
Intuitively though one would expect adult males to spend less time ashore during the breeding season since
mating primarily occurs in the water Alien 1985 and post lactating females spend less time ashore after
weaning pups to replenish fat layers Thompson 1987 observed this pattern in Orkney Scotland At
Drakes Estero the percentage of days hauled out in March April and June and the total number of hours
hauled per day were not significantly different between the sexes Males appeared to spend slightiv more
time in the water immediately after the median weaning date than females thereby maximizing the

opportunity of mating with females either departing from or arriving at a haulout site Frequently I
observed one radio tagged male RT894 resting alone at the mouth of a channel to a haulout site attended

by females with pups Often he would enter the water and remain at the mouth of the channel
Preference for location of haulout was the only significant difference in haulout behavior between

males and females Herd segregation by sex and age class has been documented by others during the

breeding season Knudtson 1977 Thompson 1987 Allen et al 1988 and during the nonbreeding season
Sullivan 1979 Payne and Schneider 1984 Site fidelity of individuals within a haulout site though has
only been documented by Sullivan 1979 and Heinonen 1985 for adult male seals on offshore rocks in
Humboldt and San Mateo Counties respectively At Drakes Estero females with pups exhibited within site

fidelity A primary advantage for this behavior would be to maximize the opportunity for reunion of females
with pups should they become separated During the nonbreeding season several seals both male and
female also could often be located at the same position on a given haulout site Sullivan 1979 believed
that adult males were expressing dominance over females and immatures by selecting rocks to hardout on
which were higher in the supralittoral zone however there is no such advantage for seals on sand bars where
ample haulout space is available Instead seals may simply be habituated to hauling out at the same
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location or to hauling out in proximity to other individual seals as has been reported by Wilson 1978 for

seals in Maine

The strong diurnal haulout pattern documented at Drakes Estero previously Allen and Huber

1984 and shown by many other researchers eg Boulva and McLaren 1979 Fancher 1979 and Stewart

1984 was further confirmed by this study Though seals hauled out at all hours peak abundance based on

the percentage of tagged seals occurred from early morning to midday Yochem et al 1987 found that 7

of 17 seals preferred hauling out at night and suggested that this behavior could influence estimates of

abundance We identified 4 of 21 seals 3 pups and 1 adult female in August and 4 of 15 2 pups and 2 adult

females in December that preferred hauling out at night In May higher percentages of seals hauled out at

night but in most cases these were females with pups that also hauled out for extended periods during

daylight hours Thompson 1987 found that seals in Orkney Scotland hauled out primarily during the day

and foraged at night during the breeding season during the nonbreeding season though time of day ceased

to be a factor in the haulout pattern Thompson 1987 speculated that this difference was related to seals

foraging for longer intervals during the nonbreeding season I also established that foraging trips were on

average more numerous during the nonbreeding season but that seals were strongly diurnal regardless of

season

Harbor seals may chose to forage at night because of a preference for bottom dwelling fishes that

migrate to the surface at night From stomach content analysis Jones 1981 determined that harbor seals in

northern California foraged primarily on bottom dwelling fish Families of fishes that are active at night

Moyle and Lech 1986 and that are eaten by harbor seals Jones 1981 Harvey 1988 include Clupeidae

Scorpaenidae Embiotocidae Hexagrammidae and 5ciaenidae Fishes that are active day and night and are

eaten by seals include Salmonidae and Pleuronectidae

Absences of resident seals from brakes Estero averaged from one to two days suggesting absentees

were foraging close by local movement patterns observed during aerial and ground surveys also support this

conclusion All recorded foraging activities and movements of seals during aerial surveys were limited to

within 32 km of shore Though offshore movements of greater than 10 km by harbor seats have been

recorded by others Spaulding 1964 Wahl 1977 Pitcher and McAllister 1981 nearshore feeding may be
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more typical of seals at Point Reyes Immatures in this study appeared to take more trips than adults in

August and September but there are no comparable data for other months Once female seals had given

birth in 1987 seals of both sexes were present daily in Drakes Estero until pups were weaned

A more reliable schedule for conducting surveys and minimizing biases is possible once seasonal

attendance and activity patterns are understood Ribic et al 1986 California Department of Fish and

Game has been conducting aerial statewide surveys of harbor seals since 1982 to detect trends in distribution

and abundance Hanan et al 1987 Attention to population trends has been particularly important during

recent years because of an increased incidence of marine mammal fishery interactions resulting in seal

mortality and damage to commercial fishing gear Beach et al 1985 Diamond et al 1986 Harvey 1987

Correction factors therefore are desirable to adjust direct counts acquired during aerial surveys

Boveng 1988 discussed several difficulties in correcting counts due to errors of heterogeneity and

to violation of the assumption of a closed population He considered the most serious problem for

estimating total abundance from proportion of seals hauled resulted from sex and age specific differences

Ribic et al 1986 defined several variables requiring correction factors including season time of day tide

and sex and age class Field studies have not yet confirmed sexual or age related differences in attendance

patterns Pitcher and McAllister 1981 Harvey 1987 Thompson 1987 Yochem 1987 Allen et al 1988 In

the Drakes Estero study the sample size was insufficient for testing age related differences in behavior but

immatures tended to haulout for fewer days than adults in the fall Deviations associated with gender were

not significantly different except for movement patterns in 1985 Yochem 1987 noted sexual differences in

molt sequence and Thompson 1987 demonstrated sexual and age related differences in molt completion

dates which may influence the peak abundance for each class I was unable to acquire reliable data on molt

sequence of individuals because of tag loss at the time of molt transmitters were shed and flipper tag loss

was nearing 06 Adult females though shed transmitters on average 86 days earlier than males

The best strategy for surveying seals in the Point Reyes area would be to census seals midday at the

peak of the molt during late June or early July Seals hauled out for significantly more days per month and

more hours per day then than for any other period of the year Peak abundance occurred between 0600 and

1400 hr which represented between 60p and 73 of the estimated number of seals at Drakes Estero Ribic
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et al 1986 determined that July counts had lower coefficients of variation and were generally more stable

than those for other months of the year Based on the above and as suggested by Boveng 1988 a

correction factor of 14 times the total number of animals hauled out could be applied for estimating adult

animals at Drakes Estero This figure though would likely underestimate the total population because the

attendance patterns of immatures and pups have not been satisfactorily documented during the molt From

studies of immature seals of other species during the molt one would expect their behavior to be very

different from adults King 1983

To improve current population estimates in light of the deficiencies delineated above future radio

telemetry studies should be designed to include larger sample sizes of each age and sex class Additionally

research should address biases associated with annual variation Most telemetry studies are funded for one

or two years and as was demonstrated at Drakes Estero movement patterns were very different between two

years Between year differences could have been due to different seals sampled or to variation in food

availability

CONCLUSIONS

Results of this study fulfilled the primary objectives delineated in the introduction The apparent

decline in seal numbers during the winter was a function of both migration and a reduction in the frequency

of the haulout pattern During the nonbreeding season seals hauled out on fewer days per month and for

fewer total hours per day than during the breedingmolt season The destination of departing seals was

detected during most aerial surveys and movements ranged over a 690 km distance between Monterey Say

and the Klamath River California More seals traveled to haulout sites X25 km from Drakes Estero in

1985 than in 1986 however several seals relocated intermittently at Point Reyes Headland in 1986

Results affirm that haulout behavior of seals varied with time of day and time of year Seals

exhibited a strong diurnal haulout pattern regardless of season with most seals resting onshore midday

and foraging at night The amount of time that seals spent onshore though varied seasonally During the

nonbreeding season seals spent about 30 of the day hauled out and 70 either traveling to feeding areas

or engaged in foraging activities during the breedingmolt season though they were hauled out 38 to 46
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of the day During the breeding season the increase was due to an increase in the frequency of haulslut

bouts and during the molt to an increase in the duration of a single haulout bout

Age and gender accounted for some of the variation in seal haulout behavior Assessment of the

influence of age on variation was limited by a small sample size however data collected during the fall

indicate that immature seals hauled out on fewer days than adults Once onshore though the length of a

haulout rout was no different between age classes Immatures did not appear to travel longer distances or

more frequently than adults Sexual differences in activity patterns were not significant regardless of season

The total number of hours per day the length of a single haulout bout and the proportion of days hauled

out per month were similar for males and females In 1985 more females migrated and traveled longer

distances than males but this trend was not repeated in 1986 Preference for location of haulout site was the

only significant difference in haul out behavior between males and females and segregation occurred only

during the breeding season

Recommendations for improvement in research design center around determining agerelated

differences in movement and activity patterns This can be accomplished in future projects by radio tagging

equal numbers of immatures and adults and increasing the sample size for both Additionally a better

method of attachment of transmitters and a longer lasting transmitter should be investigated so that

individuals can be monitored through the molt and for multiple years Currently CDFG statewide aerial

surveys occur during the molt however all transmitters in this study were shed about two weeks prior to the

molt and no telemetry data have been collected through the entire cycle Nevertheless major changes in seal

haulout behavior occur during the molt Attendance patterns during the molt may vary significantly

between age and sex classes as was noted by Thompson 1987 and Yochem 1987 Research for several

consecutive years would ascertain whether annual differences in movement patterns as were observed in this

study are typical
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INTRODUCTION

Harbor seal colonies in the Point Reyes area Marin County contribute

about 20 of the mainland California breeding population Allen and Huber

1984 Hanan et al 1986 and consequently deserve attention when devising

regional management policies Estimates for the size of the state and

Point Reyes populations are based on direct ground and aerial counts

without corrections for the number of seals hauled out on a given day

relative to the total number of seals present in the area Consequently

estimates are rough and are likely low In addition it is difficult to

relate numbers among seasons This problem is not unique to the Point

Reyes population

Several researchers have addressed the problem using marked animals and

have derived correction factors with varying attendance patterns based on

location time of day and season of year Brow and Mate 1981 Pitcher and
McAllister 1981 Stewart and Yochem 1983 and Sullivan 1979 Stewart and

Yochem 1983 for the Channel Islands and Sullivan 1979 for Humboldt Bay

California found that seals spent about 40 of each day hauled out

Stewart and Yochem 1983 determined that marked seals hauled out on 65 of

the days in May 58 in Tune and 35 from October through December

Pitcher and McAllister 1981 estimated that seals in Alaska hauled out can

50 of the days in June and 411 in August and Herder 1986 found that

seals in the Klamath River area hauled out on average 567 of the days in

April and 64 in May

These researchers determined that the differences between total number

hauled out and the estimated population were a function of variations in
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daily haulout patterns as well as movements to other areas Brown and

Mate 1983 determined that dispersal accounted for seasonal changes in the

number of seals hauled out in Oregon Movements appeared to be associated

with seasonal changes in reproductive status and in response to feeding

strategies Brown and Mate 1983 Herder 1986 Seals at the Klamath River

California moved locally to alternate haul out sites year round and

dispersed long distances in winter months Herder 1986 With the

exception of one inter island movement Stewart and Yochem 1983 found

seal movements were local leading them to conclude that reduced hauling

frequency accounted for the decline in seal numbers during the fall and

winter months

In the Point Reyes area we determined previously that seals displayed

diurnal and seasonal variation in haul out patterns Allen and Huber 1983

1984 Diurnal and tidal effects on seal haul out behavior varied within

an optimum range with most seal hauled out from mid day to late afternoon

at low to medium tides depending on the physical attributes of each

location The diurnal pattern was similar to that of the southern Channel

Islands Stewart 1984 Mowry Slough in San Francisco Bay Fancher 1979

Southeast Farallon Island Ainley et al 1977 and Bolinas Lagoon Allen

et al 1985 Seals were seasonally most abundant during the spring and

summer coincident with the breeding and molt periods Maximum numbers

reached 2449 in May and 2502 in June 198384 During the fall and winter

the maximum number of seals was around 1000 animals It appeared that

seals were either moving to other haul out sites outside of Point Reyes in

the winter or spending more time at sea

I
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Information on seasonal activity patterns and fallwinter movements

would be invaluable for any long term management program for seals in the

Point Reyes area and in conjunction with results accumulated elsewhere

Stewart and Yochem 1983 Herder 1986 could provide more accurate

estimates of the California harbor seal population

In an effort to identify movement and seasonal activity patterns we

undertook a radio tagging program of harbor seals in Point Reyes We chose

this method based on the successful results obtained from radio telemetry

studies by Brown and Mate 1983 Herder 1986 Pitcher and McAllister

1983 and Stewart and Yochem 1983 Our main objectives were to

determine 1 if the apparent decline in seal numbers during the winter

months was a function of dispersal and seasonal movements or a reduction

in the frequency of the haulout pattern 2 the destination of departing

animals 3 daily and seasonal variability in haul out behavior and 4 if

gender accounted for variations in the above
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STUDY AREA AND METHODS

Drakes Estero is an estuary where seals haul out on tidal mud flats

exposed at low medium and mediumhigh tides as well as on the tip of

Limantour Beach exposed at all tide levels This location is one of the

main breeding areas in the Point Reyes area Figure 1 Significantly

more seals were present during the spring and summer than during fall or

winter however in contrast to the two other important areas Tomales

Point and Double Point seals were present in substantial numbers year

round Allen and Huber 1983 1984 A maximum of 122 pups was counted in

May 1983 accounting for 19 122656 of the total numbers of seals

present Twentythree percent 122527 of all pups in the Point Reyes

area occurred at Drakes Estero in 1983

We chose to tag seals at Drakes Estero because of its significance to

the Point Reyes population because seals there exhibited the seasonal and

diurnal activity patterns characteristic of seals elsewhere in the area

and because the capture technique we wished to use was only possible in an

estuarine environment

Over a twoday period July 31 August 1 in 1985 we successfully

captured about 60 seals and affixed radio transmitters to 17 nine males

and eight females Our intention was to obtain a sample size of 10

females and 10 males rather than to randomly capture and tag whatever

seals happened to be caught therefore we released unmolted and immature

seals Personnel from the Point Reyes National Seashore the Point

ReyesFarallon Islands National Marine Sanctuary the National Marine

Fisheries Service the California Department of Fish and Game the Oregon
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FIGURE 1 Capture site and iocalions of movement of harbor seals in California 198518@6



Department of Fish and Wildlife and the Point Reyes Bird Observatory

assisted in the capture We captured seals in a 60fathom long gill net

with 8inch mesh set off the haulout site and then pulled ashore Two

power boats were used to deploy the net adjacent to the haul out site The

lead boat carried the net on a platform set above the transom This boat

approached the hauled out seals as rapidly as possible set the net as the

seals entered the water and then landed on the far side of the haulout

beach The second boat retrieved the other end of the net and landed A

third boat carried supplies and additional personnel for handling the

seals This method of capture was successfully developed and used in

Washington and Oregon for capturing harbor seals in estuaries and enabled

the researcher to capture a large number of seals over a short period of

time thereby minimizing the duration of disturbance days to the herd

Beach et al 1985

Captured seals were removed from the large net and individually placed

in small hoop nets This temporarily restrained the animals before they

were tagged and reduced aggressive interactions between seals thus

reducing injury Seventeen people were involved in handling the seals

One person recorded data three weighed seals two monitored the condition

of seals retained in hoop nets two marked seals with flippertags two to

three restrained seals being tagged one attached the radio transmitter

and one supplied the equipment tags resin etc All 17 people were

needed to pull the net ashore and place seals in hoop nets

Captured seals were weighed measured length and girth sexed

flippertagged dye marked and radio tagged The average time required to

C



accomplish this was 1520 minutes per seal When the tide level began to

flood the haulout site any remaining seals were transferred by boat to

the mainland for processing Red Woolite sheep dye which lasts for about

three months was used to mark each seal for easy visual resighting

Fourteen seals were flippertagged with lime green Riese cattle ear tags

supplied by NMFS Two neoprene patches with an individual number code and

a color code for gender were glued with Locktight super glue to the fur

between the shoulder blades to provide an additional visual mark A radio

transmitter manufactured by Advanced Telemetry Systems Inc Bethel

Minnesota was glued to the fur on the back of the seals head with

Devcon 5minute epoxy for attachment procedures see Beach et al 1985

By attaching the radio tag to the head of the seal we were able to locate

seals when they were in the water Radio transmitters were 9 x 3 x 3 cm

weighed 60 gms had a 13 inch flexible antenna and a life expectancy of

300 days Each transmitter had a frequency within the range of 164165

Mhz transmitting 55 pulses per minute

We monitored seals with an automated recording station and aerial

surveys The automated recording station was established on a bluff

overlooking Drakes Estero and consisted of an Esterline Angus 20channel

strip chart recorder a programmable scanning receiver a 12volt marine

battery and a Yagi antenna The station recorded seals within a

twomile radius on a 24hour basis Each frequency was monitored by the

scanning receiver for 32 seconds and was scanned five to six times per

hour A seal was considered hauled out if it was recorded with two strong

pen marks in a row within a half hour period a seal was considered in the
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vicinity but in the water if a strong pen mark in conjunction with two weak

marks within a half hour was recorded We manually checked frequencies to

determine if radio interference from the nearby radio communication

facilities U S Coast Guard Station and RCA Gobal Communications Center

triggered pens and found that interference did not hinder distinguishing

whether a seal was hauled out Radio interference on one frequency

prevented our distinguishing whether one animal was in the water but did

not hinder our distinguishing when it was hauled out interpretation was

not impaired for the other frequencies A test transmitter was placed near

the remote station to verify that the receiving system was functioning

properly The remote receiving station was in operation from July 31

through September 5 and from October 25 through December 31 1985 and

from January 1 through February 16 and February 21 through April 30 1986

We checked and maintained the remote station almost daily in August and

semiweekly for the rest of the study period During visits we scanned all

frequencies and checked for signal drift Each signal was checked for a

period of five to ten minutes to detect seals in the water We based this

scan period from averaging dive times of tagged seals during the first

month of the project x 3 min range 5 sec 9 min 45 sec 5D 2 min

n 76 We made visual searches for marked animals to check for

transmitter loss or failure

We also conducted allday censuses at Drakes Estero to compare the

diurnal haulout pattern of the herd with those of individually marked

seals For both summer and winter individual patterns were similar to

those of the herd Table 1 Consequently we were confident in making
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Table 1 Diurnal haulout pattern of the herd in comparison to that
of radiotagged seals at Drakes Estero during the summer and
winter seasons herd total number of seals hauled out tagged
total number of tagged seals hauled out and proportion the

proportion of tagged seals hauled out to the total number of
resident tagged seals

TIME PST

0700 0800 0900 1000 1100 1200 1300 1400 1500 1604

suMR

Aug 6

Herd 453 397 429 462 365 259 81 36 17 21

Tagged 8 8 8 9 7 7 3 3 0 0

Proportion 06 06 06 06 05 05 02 02 0 0

Aug 13
Herd 387 378 325 94 24 106 89 173 192 70

Tagged 5 7 7 5 3 3 4 4 5 2

Proportion 05 07 07 05 03 03 04 04 05 02

Aug 20
Herd 389 427 261 372 316 51 1 0 0 6

Tagged 8 8 5 9 8 4 0 0 0 0

Proportion 08 08 05 09 08 04 0 0 0 0

Aug 27
Herd 257 241 174 56 60 72 211 248 265 157

Tagged 3 3 4 2 2 3 8 8 9 9

Proportion 03 03 04 02 02 03 08 08 09 09

Sep 3

Total 100 230 355 252 210 48 0 0 3 24

Tagged 3 4 4 5 5 2 0 0 1 2

Proportion 03 04 04 06 06 02 0 0 01 02

WINTER

Jan 1

Herd 190 266 404 467 467 497 192 70 66 0

Tagged 4 4 7 8 8 8 3 1 1 0

Proportion 05 05 09 10 10 10 04 01 01 0

Jan 7

Herd 0 0 0 0 157 329 419 497 498 506

Tagged 0 0 0 0 5 6 7 7 7 7

Proportion 0 0 0 0 07 09 10 10 10 10

Jan 15

Herd 309 364 413 456 462 451 229 110 RAIN

Tagged 3 3 4 4 5 6 5 4 0

Proportion 04 04 06 06 07 09 10 06 0

Jan 20

Herd 0 0 14 124 310 372 464 476 467 445

Tagged 0 0 0 2 4 4 5 5 4 4

Proportion 0 0 0 03 06 06 07 07 05 06

Jan 18

Herd 212 210 165 79 64 100 100 110 110

Tagged 4 4 3 3 3 3 3 3 4

Proportion
M 06

06 04 04 04 04 04 06
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assumptions regarding herd behavior from data derived from monitoring

individuals at Drakes Estero until the spring after the month of March

when two transmitters that were still functioning were too few to make

valuable comparisons During the allday censuses we also verified the

accuracy of the equipment in distinguishing the presence or absence of

seals and whether they were hauled out or in the water

To locate dispersing seals we attempted to matte weekly aerial surveys

along the California coast from Monterey Bay to the CaliforniaOregon

border Seals were monitored with a scanning receiver and two

wing mounted twoelement antennae from Telonics Mesa Arizona and

frequencies chosen were continuously scanned for three seconds each When

a seal was located activity time and location were recorded Most

flights ranged from Point Arena south to Half Moon Bay and into San

Francisco Bay The flights varied depending on which animals we were

trying to locate We scheduled flights on days when tides were low to

medium to maximize numbers of seals hauled out

DATA ANALYSIS

We defined seals as resident if they remained at Drakes Estero for

most or all of the study period breeders as those which departed in the

fall but returned during the following breeding season and transients

as those present at Drakes Estero during the capture but which resided away

from Drakes Estero during the rest of the study period Seal behavior at

Drakes Estero was classified as either 1 hauled out 2 in the water or

3 absent All information recorded on the Esterline Angus strip charts
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was transferred to the DBase 111 database system The SPSS statistical

program for microcomputers was used for all analyses Analyses presented

here are exploratory and primarily descriptive since this is the first of a

twoyear study Averages are expressed with standard error We chose

August and December data to illustrate some of the seasonal differences in

haulout behavior

RESULTS

We captured and radio tagged 17 seals eight females nine males and

flippertagged two additional males Table 2 On average males weighed

275 kg more and were 102 cm longer than females On the day after

capture all but two of the radiotagged seals were hauled out again at

Drakes Estero and on the third day after capture all but one seal was

hauled out All but two transmitters 88 remained attached to seals for

a minimum of five months nine 535 for seven months six 35X for eight

months and one for nine months Table 3 We were able to locate

regularly either visually or with a receiver all but one animal through

April 1986

MOVEMENTS

All radio and flipper tagged seals were resighted at Drakes Estero at

least once during the study period Two seals with transmitters that

ceased functioning within the first month of study were excluded from all

analyses the two animals involved remained at Drakes for the entire year

Radio tagged seals moved both north and south of the capture site
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Table 2 Standard measurements of harbor seals tagged at Drakes Estero
August 1985 RT Radio Tag FT Flipper Tag

Radio Tag Age Sex Lengthcm Girthcm Weightkg Comments

RT024 AD F 146 98 635
RT033 AD F 138 95 567
RT092 AD F 148 96 558
RT234 AD F 147 120 862
RT313 AD F 145 103 635
RT415 AD F 131 94 500
RT491 AD F 121 94 567
RT710 AD F 138 96 635
RT047 AD M 150 108 748
RT084 AD M 154 112 930 Old shark bite
RT124 AD M 148 125 771
RT176 AD M 148 118 844
RT256 AD M 146 105 748 Old shark bite
RT272 AD M 167 117 907
RT435 AD M 168 106 794
RT753 AD M 147 118 90
RT974 AD M 163 114 907
FT212 AD M 155 111 907
FT222 AD M 144 107 771
FT220 AD M 150 839

AD M 173 117 1020

Total Average 149 3 108 2 77 3

Average for Females 139 3 100 3 62 4

Average for Males 155 3 113 2 86 2
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Table 3 Minimum estimated length of time transmitters were functional
and date place seal last located visually or audibly with a
receiver

Date Last Date Last a Minimum length of

Seal Recorded Observed Recorded Location Attachment days

024 Nov1285 Apr2986 DE 101

033 Mar386 Jul1086 DE 240

047 Mar1286 Jul1086 DE 221

084 Mar2786 Jul1086 DE 236

092 Mar1986 Jul386 DE 228

124 Mar686 Jul 86 DE 236

176 Jan886 Jan886 DE 158

234 Jan2486 Jul1086 DE 174

256 Aug985 Jul2186 DE 7

272 Aug2885 Jul1086 DE 26

313 Dec1985 May 2286 DE 138

415 Apr1886 Apr1886 RR 258

435 Jan186 Jul386 DE 151

491 Dec1985 May1086 DP 138

710 Mar1986 Jul23 DE 228

753 May386 Jul10186 DE 273

974 Apr1686 Jul386 DE 256

a

DE Drakes Estero DP Double Point RR Russian River
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movements were within 08 km of the shoreline Table 4 Figure 1 Five

seals 33X were recorded exclusively at Brakes Estero six others 40X on

a total of two haulout sites and four 27x on three haul out sites

Table 5

We classified eight radio tagged seals 53x as residents five males

three females Of these three were located once in the water near

another nearby haulout site and one a female traveled greater than 25
km We classified four seals 27X as breeders three females one male

all of which traveled greater than 25 km away from Drakes Estero We

classified two females and one male as transients 20X and these moved

both locally and further than 25 km Table 5

Long range movements of greater than 25 km were recorded for 6 of 15
seals Although females traveled longer distances than males both sexes

moved about the same number of times Table 5 One female moved north to

the Klamath River 480 km and one traveled south to Monterey Bay 210 km

for the winter months Both were observed without transmitter at Drakes

Estero in April 1986 The seal at Monterey Bay was observed on almost a

weekly basis hauled out in front of Hopkins Marine Station from mid August
to mid March Alan Baldridge Hopkins Marine Station CA C Deutsch U niv

of Calif Santa Cruz CA pers comm Five seals traveled to nearby

haulout sites at Point Reyes three to the Tomales Bay haul out site and

two to the Double Point haulout site Seals were also recorded in the

water near the Point Reyes Headland Wildcat Beach Bolinas Point and

Drakes Bay near the fish docks

More movements both local and long distance 20 were recorded during
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Table 5 Distance of movement and locations of individual seals

No of Average a Number of

Seal moves distance km Locations Locations

Females

024 2 480 0 KR DE 2

033 0 DE 1

092 2 210 0 MB DE 2

234 0 DE 1

313 3 47 11 TB SP DE 3

415 2 58 28 SR RR 3

491 3 24 4 DP PRH DP 3

710 2 48 0 TB DE 2

Totals 14 128 43

Males

047 4 12 0 PRH DE PRH DE 2

084 0 DE 1

124 4 18 0 PRH DP DE DF 3

176 0
i

DE 1

435 2 20 0 BP DE 2

753 0 DE 1

974 2 48 0 TB DE 2

Totals 12 26 4

a

BP Bolinas Point DE Drakes Estero DP Double Point KR Klamath

River MB Monterey Bay PRH Point Reyes Headlands RR Russian River
SP Salt Point SR Sea Ranch TB Tomales Bay
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the fall August October than during the winter NovemberFebruary or the
spring MarchApril ie eight versus six movements respectively Most

long distance movements were made by breeders during the fall and the
spring when seals were departing to wintering sites after the molt and
returning for the breeding season Table 6 One transient seal that

traveled 85 km did not return to Drakes during the breeding season

ACTIVITY PATTERNS

Resident seals exhibited distinct seasonal and circadian trends in

haulout behavior at Drakes Estero Resident seals were hauled out an

average of 092 003 of the days from August through October but only

077 004 of days from November through February Tables 7 8

p 0081 n 8 Wilcoxon matched pairs sign rank test The change in

number of days that seals were hauled out in winter was more pronounced for
females than males but sample sizes were too small to test for

significance If one looks at the individual patterns there is variation

but the trends are similar The proportion of tagged seals hauled out per

day relative to the total number of tagged resident seals was also greater
for August through November than from December through March Table 9

When resident seals were not hauled out they were in the water in the

vicinity of the haul out or they were absent from Drakes Estero The

length of absences averaged 14 to 19 consecutive days for over six
months the longest absence was 10 days Table 10 Length of absences was

similar for females and males

When seals were present in Drakes Estero the haul out was strongly
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Table 6 Movements of resident breeding and transient seals by season

Resident Breeder Transient Totals

Number of seals 8 4 3 15

Number moves 25 km 11 3 7 21

Number moves 25 km 2 9 2 13

Number of moves by season
AugOct

25 km 6 2 5 13

25 km 2 4 1 7

NovFeb

C25 km 5 1 7 6

2 5 km 0 1 1 2

March

25 km 0 0 2 2

25 km 0 4 0 4

a

Local movements not recorded after March because transmitters ceased

functioning
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Table 7 Proportion of days resident seals were hauled oout Dr

Estero during the fall and winter and March b number of

monitored Only resident seals includeddays

SEAL BY RADIO FREQUENCY
AVERAGE

Female Male Total

SEASON 033

w

0909Fall

234 710

09

047

10

084 176

08 10

435 753

10 10 0900 0900 0900

Augpct

Winter 07 06 07 07 08 09 08 09 0701 0800 0800

NonFeb

Spring 07 06 05 07 09 a7as 0701
070 i

March

19



Table S proportion of days per month each seal was hauled out at Drakes
Es

MONTH

Seal AugSeP
Oct Nov Dec Jan Feb Mar

Females
09 10 10 09 07 08 06 0

RT033
RT234 09 06 09 05 05 07

RT491 05 04

08 09 05 09 07 Ob 06
RT710 09

Males
09 lq 10 09 Q8 07 03

RT047
08 08 06 08 09 0 8

07 fl6
RT084

RT176 10 10 10 08 Q9

RT272

RT435

0

09 10 10 09 08
09 49

RT753 09 10 10 09 09 08

Total Average 09 08 09 08 08 07

01

06
01

07

01

SE 01 01 01 01 01

10 9 8 8 8 6
n

Female
08 07 09 06 07 07 06 07

Average
01 01 01 01 0 5 z5SE

4 4 3 01
n

Male

Average 09 09 09 0 8 0 9 0 8 0 b 0

SE 00 01 01 01 00 00 02 31165 5 5 5 3 3

Transmitter ceased functioning
Seal no longer present at Drakes Estero
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Table 9 Proportion of resident radio tagged seals hauled out each day
seals with transmitters that are no longer functional breeders
and transients are excluded

MONTH

Date Aug Sep Oct Nov Dec Jan Feb Mar

1 09 10 06 07 10 10

2 09 09 10 04 06 10

3 10 09 10 09 06 06 08

4 07 09 09 10 04 08 10

5 07 08 10 10 10 08 10

6 07 10 09 10 10 10

7 09 10 07 09 08 02

8 08 06 10 10 02 04

9 09 09 10 07 O8 0

10 04 06 09 07 08 0

11 03 08 04 06 08 0

12 06 08 06 0 10

13 08 05 07 07 06 08

14 09 05 10 03 02 10

15 09 06 10 09 06 10

16 08 08 10 04 10 08

17 09 08 10 07 08

18 10 09 10 09 08

19 10 10 09 04 08

20 10 09 10 07 05

21 10 07 07 08 10

22 10 09 06 06

23 10 10 07 04

24 10 06 07 04

25 10 09 06 03 06

26 10 09 05 06 08

27 08 09 02 06 06

28 09 09 02 07 02

29 09 09 0

30 10 09 04 05 07

x 09 09 09 O8 07 06 06 07

SE 00 00 0 00 01 00 01 01

Adjusted figures including breeders and transients

x 06 05 05 04 04 03 02 03

SE 01 01 00 01 02 01 01 01
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Table 10 Average length of time resident seals were absent from Drakes
Estero measured in consecutive days Seals were neither in

the vicinity in the water nor hauled out Insufficient data

were available for September and October Averages and modes
for days absent are presented for seal and for each month

AVERAGE BY MONTH AVERAGE ALL MONTHS

Seal Aug Nov Dec Jan Feb Mar x SE mode range n

033 1 1 2 1 2 1 14 02 1 13 19

234 1 2 3 0 26 08 1 110 10

710 2 1 0 1 0 2 14 03 1 13 6

047 1 1 2 1 2 15 03 1 14 13

084 2 0 1 1 2 1 13 02 1 13 14

176 0 0 1 10 0 1 1 2

435 1 0 1 10 0 1 1 5

Average days by month all seals combined

x 15 14 19 10 18 14

SE 03 03 06 00 05 02

mode 1 1 1 1 1 1

range 13 14 110 1 14 12

n 10 9 16 13 13 8

Transmitter ceased functioning
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diurnal in all months monitored and most hauled out during mid day

regardless of season The proportion of tagged seals hauled out over a

24hr period was largest 0800 to 1400 hr in August and 1000 to 1600 hr in

December Table 11 On average seals hauled out for a total of seven

hours per day however seals would often haul out more than once per day

The duration of a single hauling bout averaged 48 to 56 hrs Table 12

The averages for hours perday and lengthofhauling bout were not

significantly different between August and December hour p 88 length

p 84 Wilcoxon matched pairs signranks test m 3 n 5 Our sample

was too small to test for differences between males and females however

in December two pregnant females RT234 and RT710 that gave birth in April

spent fewer hours on share per day than males Individuals hauled out for

up to 34 hrs in August but never more than 17 hrs in December The

average number of hauling bouts per day was similar in August x 16
005 and December x 14 005 and for both sexes females in

August x 17 008 and December x 14 009 males in August x

x 15 006 and December x 14 007 and ranged between one and

four Ninety five percent of the 372 hauling bouts in August and 96 of

the 212 in December were 12 hrs or less 20 of the hauling bouts were less

than two hrs in both August and December

The length of a hauling bout was affected by the time of initiation

in August such that seals that first hauled out between 0500 and 0900 hr

were on shore longer than seals that initiated a haulout between 0900 and

2400 hr in December though time of initiation did not appear to

influence length of bout Table 13 Though seals initiated a hauling bout
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Table 11 The proportion of resident seals hauled out per day during
twohour intervals

24

August December

Hours EM n x SE n

00002000 01 00 30 01 00 28

02000400 01 00 30 01 00 28

04000600 02 00 30 02 01 28

06000800 05 01 30 02 01 28

08001000 07 01 30 03 01 28

10001200 07 01 30 05 01 28

12001400 06 00 30 06 01 28

14001600 05 01 30 05 01 28

16001800 05 00 30 05 01 28

18002000 03 01 30 03 01 28

20002200 02 00 30 02 00 28

22002400 01 00 30 02 00 28
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Table 12 Average number of hours per day and the average duration of
haul nuts presented for individuals and by seasonh
1

Length of Bout

FEMALES

54 46

SAL

69 60 55

033 234 710 047 M084

11

N176 435 753 ALL SEALS

AUGUST

SE

Median 42 50 40 48 50

1 19

70

134

5 0
116

50

117

Hours UaY
67 80 71 72 78 76 76 78 75

SE 06 07 07 08 09 08 07

75

07

70

02
70

Median 65 82 65
1 17

63

119

80

119

75

119 1 16 117 120

Range
113 1 20

27 28 24 30 27 28 219
28 27

45 50 68 70 67 71 55

n

x

06 13 08 08 06 09 06 07

55

Length of Bout
54 46 65 63 69 60 55

47

07 07 04 11 09 11 08 07 02

04SE

Median 42 50 40 48 50

1 19

70

134

5 0
116

50

117 134

Range
113 120 110 128

32 35 40 40 53 339

Range

38 49 52

113

26 22 22 23 26 171n

n

19 11 21

DECEMBER

Hours IDaY
53 55 78 76 81 8 1 80 73

x
70

0 12 08 06 05 06 06 07 0

75SE

Median 60 40 50 90 78

113

78

1 13

8 0

116

83

115 6

Range 115 1 16 114 113

26 22 22 23 26 171n

19 11 21

Length of Bout
48 45 50 68 70 67 71 55 5

x

06 13 08 08 06 09 06 07

55

02
55SE

Median 56 25 45 75

1 17

75

113

73

1 13

78
11

Rasa 18 116 1 14
28 27 30 2929 4004 208

19 11 24

a

Season is represented by data from one month
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Table 13 Length of haulout in relationship to time of initiation

26

August December

Hours nx SEr x Range nx SE x Range

01040500 32 688y89 525 119 12 538 114 375 113

05000700 74 709 65 60 134 33 530 58 55 1 13

07000900 86 563 39 55 126 29 665 76 70 116

09001100 47 339 34 30 112 36 696 49 75 113

11001300 33 339 47 25 1 9 44 571 42 60 113

13001500 44 374 39 35 113 19 526 79 50 113

15001700 28 341 39 35 18 14 489 14 20 1 17

17001900 20 283 77 15 116 5 50 149 40 110

19002400 25 194 44 10 112 20 398 71 275 112
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at all hours of the day most initiations occurred during daylight hours

between 0400 and 1600 hr for August and between 0600 and 1400 hr for

December Table 14 The pattern was similar for both males and females

DISCUSSION

Results from one survey year indicate that the decline in seal numbers

during the winter months is related to both a seasonal movement away from

Drakes Estero and a reduction in the number of days spent hauled out for the

remaining animals Among radiotagged animals equal numbers remained in

and moved away from Drakes Estero departees were composed of more females

than males Similar to results in Alaska Pitcher and McAllister 1981

and on San Nicolas Island Stewart and Yochem 1983 we found a high level

of site fidelity with seals using no more than three sites Exclusive use

of one haulout site has also been noted in other studies Boulva and

McLaren 1979 Herder 1986 Stewart and Yochem 1983 In contrast to seals

at the Klamath River Herder 1986 most movements of seals from Drakes

Estero occurred from August to October however we have no data for the

period from April to June when Klamath seals exhibited the greatest local

movement We found as did Herder 1986 that females made more long

distant moves than males Immature seals may travel greater distances than

adult animals as suggested by Pitcher and McAllister 1981 but we have

no information on this

In general we observed that if a seal moved to a location greater than
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Table 14 Frequency of initiation of haulout bouts in relationship to
time of day by season for females males and all seals

28

August December

n 28d 1985 n x 30d

Time Female Male Total Female Male Total

00000200 2 5 7 4 6 10

02000400 3 7 10 4 1 5

04000600 24 17 41 8 10 18

06000800 35 72 107 8 21 29

08001000 24 36 60 7 23 30

10001200 10 It 27 11 39 50

12001400 10 30 40 10 22 32

14001600 13 24 37 3 7 10

16001800 10 18 28 5 13 18

18002000 8 9 17 2 8 10

20002200 9 2 11 2 3 5

22002400 4 1 5 3 3 6
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25 km away from the capture site it remained there for an extended time

rather than continuing to travel The majority of these long range

movements occurred after the molt and prior to the breeding season The

movements were to well established haulout sites in estuaries Tomales

Bay at river mouths Klamath and Russian rivers and at coastal sites

Double Point Hopkins Marine Station

The localities at which seals relocated may be preferred winter

foraging areas However because migrant seals were highly individual in

the distance of their movement and their final destination we suggest that

seals were not responding to a single prey situation as was noted in winter

movements of seals in Oregon and Washington Instead individuals may be

expressing a preference for location based on past experience including

foraging success Beach et al 1985 Brown and Mate 1983

The observed movements indicate that Drakes Estero is an important

breeding area for seals between Monterey Bay and the Klamath River an

overall distance of 690 km The three seals which did not return to Drakes

Estero in the following breeding season may visit Drakes Estero only during

the molt or use it only as a secondary haulout site as did one transient

which visited Drakes Estero twice after capture but resided at Double Point

through the breeding season The movements also indicate that there is

substantial mixing among harbor seal colonies along the central and

northern California coast and that seals in central and northern

California may represent a subpopulation of harbor seals in California

Herder 1486 and Brown and Mate 1983 also found movement of seals

between colonies in the Klamath River and Alsea Bay Oregonand between

29



seals in Oregon and Washington

All recorded foraging activities and movements of seals in the Point

Reyes area appeared to be limited to within 08 km of shore Though

pelagic movements of harbor seals have been recorded by others Pitcher and
McAllister 1981 Spaulding 1964 Stewart and Yochem 1983 Wahl 1977 our

results suggest nearshore feeding and migration are more typical than
offshore

Seals that remained at Drakes Estero were hauled out on more days and

in higher proportions of total animals in the fall than the winter months
Our figures on the proportion of days per month spent hauled out and on the
proportion of radiotagged seals hauled out per month were substantially
higher than those derived by both Stewart and Yochem 1983 and Pitcher and
MacAllister 1979 if we include in our analyses animals that departed

from Drakes Estero our figures would be similar see Table 9 for adjusted

figures We eliminated these animals from analyses though since the

location of the departed animals had been ascertained thereby allowing for

more accurate assessments of time spent ashore for seals in the immediate

vicinity

When hauled out the number of hours per day that seals spent on shore

was similar for fall and winter as was the haul out time interval This

suggests that despite high tides during the day in winter with winter
storms accentuating high tides seals were regular in the length of time

they hauled out but not in the number ofdays hauled out Both Sullivan

1979 and Stewart and Yochem 1983 observed a higher average time per day
that seals were hauled out 44 and 39 respectively than we found for
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seals at Drakes Estero 29X Differences may be attributed to stronger

tidal influences at Drakes Estero or to exposure to disturbance from
humans though Limantour Spit is exposed at all tide levels seals there
are more frequently subjected to human distubance Seals at Drakes Estero

may therefore be forced to spend more time in the water Females may

haulout for shorter periods both in number of days and number of hours per

day than males in the winter see also Stewart and Yochem 1983 The small

differences between means coupled with the small sample of animals result
in insignificant differences at this time Pregnant females may require

more time feeding than males

The strong diurnal haul out pattern documented at Drakes Estero

previously Alien and Huber 1983 and shown by innumerable other
researchers Boulva and McLaren 1979 Fancher 1979 and Stewart and Yochem
1983 was further confirmed in this study Though seals hauled out at all

hours of a day peak abundance based on the proportion of tagged animals
occurred midday Stewart and Yochem 1983 determined that time of

initiation of a haulout bout did not influence the length of the bout

however we found that in August seals hauled out for longer periods when
bouts were initiated between 0100 and 0900 hr than for other time periods

during the day or night In December time of day did not appear to

influence the length of bout during daylight hours but did during the

night Differences may be attributed to changes in day length andor

frequency of human disturbance at Drakes Estero

Absences of resident seals from Drakes Estero averaged about one day

suggesting that absentees were foraging fairly close by the local movement
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patterns observed during aerial surveys also support this conclusion

SUMRkRY

1 Evidence from movement patterns indicates that Drakes Estero is a

focal breeding area for seals ranging as far south as Monterey Bay and as

far north as the Klamath River and thereforethat northern and central

California may represent a subpopulation of harbor seals in California It

is also likely that some mixing between seals from Oregon and this

subpopulation occurs Herder 1986

2 A larger proportion of tagged seals hauled out on a daily basis in

August 927 than in December 777 and this difference appeared to be

more pronounced for females than for males

3 The largest proportion of seals were hauled out between 0400 and

1600 hr in August and this represented between 537 and 717 of the estimated

number of seals in the area

4 Seasonal changes in abundance are a function of the movement of

seals away from Drakes Estero and of a decrease in the number of days that

seals spent hauled out in the winter
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ABSTRACT

We surveyed three species of pinnipeds harbor seals

California sea lions and northern sea lions for a

second year in Point Reyes California from fiiarch 1983

through February 1984 Information gathered for both

years 198283 198394 are compared harbor seals

though present year round were most abundant during the

breeding season the maximum count for the season was

2449 including 527 pups The majority of breeding seals

migrated to coastal locations rather than estuarine ones

At Double Point the breeding population has expanded

threefold since 1976 the annual rate of growth though

has not been constant During the non breeding season

population numbers have remained stable Sea lions also

were seasonally abundant in Point Reyes Northern sea

lion numbers peaked during the breeding season

California sea lion numbers peaked during the southern

spring migration and the northern fall migration when

traveling to and from breeding grounds and peaked again

in December during the herring run in Tomales Bay A

significantly larger number of California sea lions

composed of mostly immatures was present in 1983 84 than

in 198283 The optimum time to census sea lions in

Point Reyes was between 1100 and 1600 hr when low tides

occurred mid play
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PART A HARBOR SEALS

Sarah G Allen

INTRODUCTION

Throughout historical times harbor seals Phoca vitulina have

resided at Point Reyes California Scammon 1874 was the first to record

their presence 1850s but only in recent years have researchers

attempted to document the seasonal abundance of this species in the

California coastal zone Carlisle and Alpin 1966 and 1971 Dohl et al

1982 Frey and Alpin 1970 Hanan 1985 Mate 1977 and Miller 1983 The

results of these surveys however are insufficient for designing a

reliable management plan for harbor seals specific to the Point Peyes area

With the more generalized statewide emphasis of present information we

lack insight into the peculiarities of this local population In addition

little information has been available on the reproductive rates of harbor

seals in the region Incidental information on pinni in Point Reyes

has been noted by than 1979 in reports on Areas of Special Biological

Significance ASKS and by Allen et al1985

Our twoyear survey 19821984 was designed to provide comprehensive

information on abundance and seasonal use patterns of harbor seals in the

coastal zone of the Point Reyes area In the first survey year we refined

our census techniques by evaluating the tidal and diurnal differences in

seal haulout behavior as well as identifying haulout sites and the
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significance of each Data from the second survey year validated findings

on seasonal and spatial trends We include in this report analyses of data

collected since 1976 at Double Point the largest breeding site in the

region

STUDY AREA AND METHODS

Study Area

The coastal zone of the Point Reyes Farallon Islands National Marine

Sanctuary extends from Bodega Bay 38 3014 south to Bolinas Bay 37

30N Figure 1 Included are embayments such as Tomales Bay Drakes

Estero and Bolinas Lagoon The Point Reyes National Seashore PRNS the

Golden Gate National Recreation Area GGITRA and the Marin County

Department of Parks and Recreation share boundaries with the Sanctuary over

segments of this coastline In addition to the protection afforded by Park

and Sanctuary status Bird Rock Point Reyes Headland and Double Point

were designated as Areas of Special Biological Significance ASBS by the

California Department of Fish and Game CDFG and the State dater Resources

Control Board

Much of this coastline remained largely undeveloped even before

inclusion into PRIFS and GGNRA during the 1960s and 1970s An

agricultural character and the inaccessibility of much of the area afforded

protection from human disruption Consequently use of habitat by seals

has probably has not changed significantly over the past few decades
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The topographical diversity of this coastal zone contributed to the

broad range of substrates in seal habitat including tidal mud flats

offshore tidal ledges and sandy beaches Coastal locations included

Tomales Point Point Reyes Headland Double Point and Duxbury Reef

estuarine locations included Tomales Bay Drakes Estero and Bolinas Lagoon

Figure 1

Data Collection

We counted seals twice each month at all locations from March 1983

through February 1984 Censuses occurred simultaneously in the afternoon

during low to meeiumlow tides except on a few occasions when weather

conditions hindered human access to remote sites Days when low to

mediumloin tides occurred nidday to early afternoon were chosen to

maximize counts Ainley et al 1977 Allen et al 1985 Fancher 1979

Stewart 1984 In addition an all day census at primary locations was

conducted in June when seal numbers reach their annual maxima in the area

Allen and Huber 1983 Miller 1983 This allday census was undertaken to

confirm that there were no diurnal and tidal differences in haul out

patterns between locations and to provide a maximum estimate of seals in

the Point Reyes region

Whenever possible we classified seals in three categories based on size

and color adults subadults and pups Seals in the eastern Pacific are

purported to reach sexual maturity between three and six years of age Bigg

1969 At locations other than Double Point Drakes Estero Point Reyes

Headland and Tomales Point distance from observer and the oblique angle
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of view made it difficult to distinguish subadults Pups were easily

identified at all locations during the breeding season because of their

bright Coloration and diminutive size

We counted seals on four to five consecutive days at Double Point

during the breeding season March through June and molting period June

through August in 1983 and 1984 in order to determine daily variability in

the haul out pattern

Data Analysis

For analysis of seasonal trends we divided the year into three

seasons breeding March through June summer July through October and

winter November through February We examined seasonal means for the

region and for each site and used a t test to compare the average abundance

for spring summer and winter of 1982 with that of 1983 Age class

representation for subadults and pups was expressed as a percentage of the

total herd Haximum counts of pups for the region were based on

simultaneous censuses in the event that females with pups might travel

between locations To test whether the seasonal haul out pattern was

different at coastal compared to estuarine locations during breeding and

nonbreeding seasons summer and winter seasons combined in 1982 and 1983

we made two 2 x 2 contingency tables We used a loglinear model to

analyze the tables and then we used FreemanTukey deviates to see which

cells did not fit the model Fienberg 1981

Examination of trends in abundance at Double Point included data

collected by Allen unpublished data from January 1976 to June 1984
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During that period seals were censused on 325 days with over 625 hours of

observation Seasonal coverage was similar for all years except 1979 and

1980 Most censuses were confined to the hours 07001630 because the

remoteness of the area required three hours of hiking round trip We

estimated the increase in the number of seals at Double Point from 1976 to

1984 by dividing the seasonal mean of 1984 by that of 1976 The change in

abundance for each year was determined from the formula t 1

N
t

where N is the mean population size and t is the year Caughley 1977

We examined the representation of sex and age classes at Double Point

in spring 1984 to identify more accurately which animals accounted for this

annual peak The period was divided into early March to midApril

middle raidApril to midHay and late midPlay to tune Seals were

categorized as male female female with pup subadult and pup We then

calculated the percent representation of each category by dividing the

number identified for each category by the total number of animals

classified Since male and female adult seals are almost identical in

size we were not able to sex all adult animals and did not attempt to sex

subadults

The daily variability in the number of seals hauled out at Double Point

during the breeding season was compared with that of the molt period late

June through July and the end of molt August using the coefficient of
SD

variation CV Snedecor and Cochran 1967 Only counts from
X

12001400 hr and front 1 3 hr after low tide were used in the analysis For

comparison we calculated an analogous CV from data gathered at Bolinas
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Lagoon by Allen unpubl data

We were able to identify a number of individual females at Double Point

by scars and unusual spot patterns For eight years we noted the

recurrence of many of these animals during successive breeding seasons

Allen unpubl data To verify the accuracy of our ability to identify

individuals we compared the presence of known females during consecutive

threeday periods during the 1977 1983 and 1984 breeding seasons

excluding days when excessive disturbance occurred We calculated the

probability of sighting P by the formula

N

P 1 and 3

N

13

where N
1 and 3 is the number of females seen only on days one and three

and N
13

is the number seen on all three days The average for all

threeday periods was used as the probability of sighting P Our

estimated average probability of sighting was 09 n 3 range 0810

The sample size of known individuals was small 7 5 6 but these animals

were easily distinguished within a herd composed of 400700 animals Since

our probability of sighting was within an acceptable range we felt

confident in calculating the pupping frequency of known females and the

probability of pupping

The pupping frequency pf of females was figured from the conditional

probabilities for successive samples of females in threeyear sets using

the formula
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No of same females in denominator seen wfpup in yr
p f

i 1

Igo of females seen in yr i
Known individual adult females identified from 1977 to 1979 represented set

1 and from 1982 to 1984 represented set 2 We eliminated from our

tabulations two groups of known females 1 females not seen all three

years Siniff et al 1977 and 2 those that did not have pups in year 1

because they may not have been sexually mature then We included these two

groups of females however when presenting a summary of pupping success

The probability of pupping X was estimated from a binomial pupping model

Siniff et al 1977 with the equation Xp where P i is years with
n

pup for female
i

divided by total years female was present and n the
1

number of known females Only known females present in three successive

years were included in the model If a female was determined to be

pregnant by the size and shape of her abdomen but was not seen attending a

pup later she was included in the sample as having pupped

RESULTS

Seasonal and Spatial Use Patterns

Regional

Harbor seals were present year round at all locations censured within

the Point Reyes area in 1983 and as determined in the 1982 survey the

numbers fluctuated seasonally with more seals hauled out in spring x

16534 SE 1210 n 9 and summer x 12701 SE 2106 n 8 than

in winter X 10891 SE 701 n 8 Table 2 Seasonal means in 1982

versus those in 1983 were not significantly different spring t 1225 p

01 summer t 3318 p 01 winter t 7421 02 p 01 The
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highest counts for the region in 1983 occurred in May 2449 and July 2323
Figure 2 Tomales Point Drakes Estero and Double Point were the areas

of highest seal concentration contributing most to the total number of pups
Tables 1 and 3 Pups were first identified at haul out sites in late

March and their numbers peaked during the first week of May for both years
with 566 in 1982 and 527 in 1983 Pups represented 24 of the total count

2339 in 1982 and 22 2449 in 1983 Table 3 The mean percentage

representation of subadult seals at Tomales Point Point Reyes Headland
Drakes Estero and Double Point was much the same for all seasons in 1983

spring x 180 SD 70 n 8 summer x 174 SD 30 n 8

winter x 150 SD 44 n 9 As was observed in the 1982 survey

subadult representation declined in May 1983 x 85 17311820 7911101

The all day census conducted in June 1983 confirmed that more seals were

present at all haulout sites mid day a couple of hours after low tide
with only Tomales Bay being exceptional but did not provide a maximum

estimate for the seal population in the Point Reyes region Table 4 More

seals were counted in Tomales Bay early in the morning but the numbers were

only slightly lower midday Though midday yielded maximum numbers many

seals remained at haulout sites into mid afternoon despite rising tides

Duxbury Reef could accomodate large numbers of seals until about four hours

after low tide when it was awash Seals that hauled out on offshore rocks

at Bird Rock and Double Point shifted to higher ground as the tide rose and

consequently even at five hours after low tide many seals were hauled out
At estuarine locations haulout space was reduced slightly beginning a

couple of hours prior to high tide and so a substantial number of seals
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remained until late afternoon

Coastal areas accomodated a large influx of seals during the breeding

season x 9927 SE 758 n 9 in comparison to estuarine sites

x 6608 SE 590 n 9 During the nonbreeding season the coastal

populations declined substantially x 6183 SE 832 n 15 whereas

estuarine ones declined only slightly x 5959 SE 376 n 15 The

log linear model comparing coastal and estuarine locations during breeding

and nonbreeding seasons for 1982 and 1983 revealed that none of the

variables were equal X 2 2645 p 0001 The variable which least fit

the model was the figure for estuarine locations during the breeding season

in 1983 Table 5 The estuarine pattern changed significantly in 1983 with

fewer seals recorded during the breeding season and more during the

non breeding season compared to that of 1982 Thus the coastal pattern was

similar though not identical for both years These findings suggested that

more seals were migrating to coastal areas than to estuaries during the

breeding season

The seasonal pattern for each haulout site reflected this difference

between coastal and estuarine groups and when examining each we can

identify where the deviation from the 1982 estuarine pattern took place

Bodega Rock

Seals were seen hauled out on tidal reefs of this offshore sea stack

We counted a maximum of 54 seals in February 1984 Pups were not seen in

1983 Table 1
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Tomales Bay

Seals hauled out predominantly on tidal sand bats extending from Toms

Point to Sand Point in 1983 They were seen infrequently at Hog Island

Seasonal means revealed that numbers remained relatively stable throughout

the spring and summer months and were slightly higher in winter liable 2

The winter peak in 1983 was in contrast to a distinct decline in numbers in

the winter of 1982 Here is where the main divergence from the estuarine

model occurred In 1983 both spring and summer numbers were markedly lower

than those in 1982 Appendix I possibly because of disturbance Though

the frequency of disturbance was similar in 1982 and 1983 1982 16 of 26

censuses 1983 16 of 28 censuses the level of human activity was much

greater in 1983 Allen and Huber 1984 A maximum of 45 pups was counted in

May which is slightly lower than the figure in 1982 58 and represents 16

45275 of the population in Tomales Bay and 10 45527 of all pups

censused in the Point Reyes area A graph of the average number of seals by

month combining data for 1982 and 1983 displays the apparent decline in

attendance in early winter and again in June and July when visitor use in

the area is high Figure 3 Seal numbers in January through March were

higher than for most other months Herring Clupea pallasii spawn in

Tomales Bay at this time a known prey item of seals in the area Miller

1983 and may be related to increased seal abundance

Tomales Point

The largest concentrations of seals in the vicinity of Tomales Point

hauled out on Bird Rock north tidal rocks and Driftwood Beach The
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seasonal haulout patterns were nearly identical in 1982 and 1983 with most

seals recorded during the breeding season Table 2 A graph of the average

number of seals present by month combining data for 1982 and 1983

illustrates the rapid increase that occurs there in May June and July and

the equally rapid decline from August through February Figure 4 Tomales

Point is one of the three most important breeding areas in the Point Reyes

region with pups representing 24 122514 of total seals censused at the

Point and 23 120527 of all pups censused in 1983

Point Reyes Headland

Point Reyes Headland is a minor coastal haulout area where seals were

scattered along offshore rocks and in pocket beaches around Split Rock and

Sea Lion Coves Counts were highest during the breeding season Table 2

one pup was seen in June In contrast to 1982 the mean count during winter

1983 was slightly larger than that of the summer The combined data of 1982

and 1983 reveal an irregular pattern small numbers of seals were present

during April and May the peak of breeding and again in winter but were

most abundant just prior to and just after the breeding season Figure 5

Geographically this point bisects the distance between two major coastal

haulout sites and may be frequented by animals moving to or from breeding

grounds We often observed harbor seals sharing pocket beaches here with

northern elephant seals Mirounga angustirostrus and occasionally observed

then displaced by these larger seals
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Drakes Estero

Drakes Estero is one of the three largest breeding areas in the Point

Reyes area Seals hauled out on virtually every sand bar far up into the

estero during the breeding season and Limantour Spit was used primarily

then The 1983 pattern resembled closely that of 1982 with high counts

during spring and summer and lower counts during winter Table 2 A

maximum of 122 pups was counted in May 1983 accounting for 19 122556 of

the total breeding population there Twentythree percent 122527 of all

pups in the Point Reyes area occurred at Drakes Estero in 1983 A graph of

the combined data from 1982 and 1983 reveals that seals were present in

large numbers year round in contrast to the two other most important

breeding areas Tomales Point and Double Point Figure 6

Duxbury Reef

The majority of seals hauled out on an intertidal reef extending from

Bolinas Headland we identified a secondary haulout site in 1983 which was

another reef 12 mi further north at Bolinas Point Duxbury Reef was the

only coastal site in 1983 where the seasonal mean number of seals was higher

in summer than in spring the average in winter was similar to that in

spring Table 2 The monthly pattern exhibited in Figure 7 displayed a

peak in September and October and a decline in July numbers varied greatly

however within July Few pups 5 were observed in 1982 and 1983

Bolinas Lagoon

Bolinas Lagoon is an estuarine habitat where seals haul out on tidal mud
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flats bordering two islands lent and Pickleweed In a previous study Kent

Island was the preferred site for all seasons Allen et al 1985 In 1982

and 1983 however Pickleweed Island was the preferred location The

seasonal pattern in 1983 was nearly identical to that of 1982 with a summer

annual peak rather than one in spring and a much reduced number in winter

Table 2 Bolinas Lagoon was not an important pupping ground only 17 pups

were counted in May both of 1982 and 1983 Bolinas Lagoon like Drakes

Estero did not display the monthly extremes in seal numbers characteristic

of coastal colonies Figure 8

Double Point

The seasonal variation in the average number of seals at Double Point in

1983 followed the pattern recorded since 1976 with a large influx of animals

occuring in spring and then dispersing rapidly in summer and winter Table 2

Maximum numbers in 1982 and 1983 occurred during the months from April

through July we observed fewer seals from September through January Figure

9 The months August September and February March were transition periods

when numbers declined or increased respectively Counts during November

reached the annual low Pups accounted for 32 262832 of all seals

censused at Double Point in May 1983 and 50 262527 of all pups censused

in the Point Reyes area Table 3

Since 1976 pups have been initially sighted each year in late March or

early April the maximum pup count has occurred consistently during the

first two weeks of May The May peak for all years coincided with the

annual peak for all age classes combined but surprisingly more adult seals
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hauled out in June 74 and July 80 than in May 547 The peaks

coincided with the mating period and the onset of molt respectively Figure
9 Table 6 Females come into estrus after pups are weaned and mating

apparently extends into August Bigg 1969 We observed mating on four

occasions in late May and early June 1983 Allen 1985 Seals at Double

Point molted from early June to early August

The mean number of subadult seals was largest during the months flanking
the breeding season February and March and June and July Figure 9 Table
6 During May the ntunber of subadults declined only slightly but their
proportion to all seals counted then was much lower than in other months
The percent representation of subadults was highest in September October
and December Table 6

A closer examination of sex and age classes of the main herd at Double
Point during the breeding season in 1984 revealed distinct trends in the
representation of each category Table 7 Early in the season females

331 males 301 and subadults 271 were equally abundant At the height

of the season though the herd consisted primarily of females 381

particularly females with pups 331 and pups 391 Late in the season

the herd also consisted mostly of females 381 and pups 331 but fewer
females were with pups and the percentage of subadults began to increase
The representation of males remained low from April 17 through May 31

A comparison of the mean number of seals counted during the 1975
breeding season x 1952 SE 176 n 14 range 112320 with that of

1984 x 5783 SE 415 n 22 range 101 897 showed a threefold

increase The change in abundance for each year however was
not linear
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over this nineyear period Table 8 For most years there was no change

but in 1977 and 1982 seal numbers rose The summer and winter seasonal means

for 1976 summer x 1657 SE 357 n 13 winter x 1238 SE

340 n 9 and 1977 summer x 2226 SE 359 n 21 winter x

1068 SE 221 n 10 were not substantially different from those of

1983 summer x 1743 SE 537 n 14 winter x 2158 SE 322

n 15

Daily Variability

The variability in the number of seals hauled out at Double Point over

successive days was greater during the breeding season than during the molt

Table 9 The same was true for the herd in Bolinas Lagoon At the end of

the molting period August the daily variability increased substantially

at Double Point but in Bolinas Lagoon it remained the same Disturbance

and inclement weather at Double Point are partially responsible for the

increased variation during the breeding season Because of these

uncontrolled factors influencing the daily variability we are not

completely confident with the results of these analyses

Reproductive Rates

A summary of pupping success of known individual females is presented in

Table 10 The proportion of known females observed in a given year that had

pups was similar for all years A small proportion of females were not

seen in successive years with the exception of 1984 A larger proportion of

females also did not bear pups in 1984 A total of 13 females present all
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three years were observed with pups in 1977 Eleven of the females were

r esighted with pups in the second year yielding a pupping rate of 085

1113 The proportion of known females that pupped all three years for

this set was 077 1013 In the second set a total of 11 females

present all three years were seen with pups and all of these were

resighted with pups in 1953 This yielded a pupping rate of 10 1111

the proportion of females that pupped all three years was 911 for a rate of
082 Both threeyear sets yielded a high probability that females with

pups in year 1 would have a pup in successive years The probability of

pupping was 089 for set 1 and 0192 for set 2

DISCUSSION

The results of the 1982 survey in combination with those of 1983 provide

a much clearer understanding of harbor seal aggregations in Point Reyes We

have identified when and where seals are seasonally abundant and when is the

ootimum time to census In 1952 we determined that diurnal and tidal

effects on seal haulout behavior vary within an optimum range from midday

to late afternoon at low to medium tides depending upon the physical

attributes of each location This was verified in the all day simultaneous

census in Jjjne 1983 The diurnal pattern was similar to that of other

locations in California Mowry Slough in San Francisco Bay Faucher 1979

Southeast Farallon Island Ainley et al 1977 Bolinas Lagoon Allen et al

1985 and San Higuel Island Stewart 1984

It is apparent that the Point Reyes area accomodates a large

harbor seal breeding population Weak figures tabulated in May 2449 and
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July 2323 1983 and in May 2339 and June 2502 1982 are comparable

Population estimates by the California Department of Fish and Game CDFG

based on aerial surveys in April and June 1982 and 1983 Miller 1983 D

Hanan 1985 are similar to our censuses for those months The Point Reyes

harbor seal population during the breeding season represented 19 of the

total estimated California population excluding the Channel Islands in

1982 considered to be the largest concentration in the state Miller 1983

Preliminary analysis of the CDFG survey in 1983 confirms this estimate with

a statewide figure of 9010 animals in April and 10763 in June including

an estimated 1852 and 1985 seals respectively in Point Reyes D Hanan

pers coma Miller calculated an estimate of 1309 pups in California

excluding the Channel Islands in April 1982 The April 1983 pup count for

the state was 642 D Hanan pers Comm The respective pup estimates

calculated by CDFG for Point Reyes were 217 10 of the total state pup

estimate in 1982 and 157 25 of the total pup estimate in 1983 Nearly

three quarters of pups censused by CDFG in Point Reyes in 1983 were at

Double Point The representation of pups at Point Reyes to the statewide

estimate is likely even greater because most pups are born in May rather

than April Consequently Point Reyes is perhaps even more important as a

breeding ground for harbor seals

Coastal areas accomodated the major portion of migratory animals again

in 1983 There was no evidence that estuarine animals shifted to coastal

areas to breed However a subadult male seal rescued from Tomales Say on

4 March 1984 by the California Marine Mammal Center and released the

following day at Point Reyes Headland with a rear flipper tag was identified
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by us at Double Pointon April 11 and 12 1984 L Amaya California Marine

Mammal Center Fort Cronkhite CA pers comm That the animal arrived

at a major coastal haul out site rather than returning to an estuarine one

indicates that the animal was probably familiar with the area Although

seals radiotagged by Brown and Mate 1983 traveled locally between a

coastal haul out site and estuarine ones the majority of migrants in the

Point Reyes area likely travel from outlying areas A comparison of aerial

surveys conducted by Dohl 1982 in May and January suggested a northward

movement of seals from this region to Sonoma and Mendocino Counties in

winter Slater and Markowitz 1983 believed that adult seals dispersed

from San Mateo County haulout sites during the breeding season

the large influx of animals to coastal areas in Point Reyes during the

breeding season is composed primarily of adult seals The absence of

subadult seals during the breeding season also has been documented in other

harbor seal populations Naito and Konno 1979 Slater and Markowitz 1983

Based on our analysis of herd composition at Double Point adult females may

be the primary migrants to the region in April and May Nursery herds in

harbor seals have been remarked upon by others Brown and Mate 1983

Knudtson 1975 Naito and Konno 1979 Slater and Markowitz 1983 In

addition we have documented seasonal breeding site fidelity in females at

Double Point where several known females were resighted over successive

years We did not gather information on the sex composition of the herd in

June at Double Point we would expect though that males would represent an

increasingly larger proportion then because June is the mating season and

the onset of molt The larger number of adult animals at Double Point in



24

June and duly rather than May corroborates this Thus there may actually be

two distinct waves of migrants to rookeries in coastal areas the first one

consisting of mostly pregnant adult females and the second one mostly of

adult males

There is little information available for determining whether seal

abundance has been increasing in the Point Reyes region Earlier surveys

Carlisle and Alpin 1966 and 1971 Nate 1977 Risebrough et al 1978 and

data collected at Double Point indicates an increase during the breeding

season but there is no indication that the resident population has changed

because summer and winter averages at Double Point have been about the same

since 1976 Nevertheless the rate of expansion in seal numbers at Double

Point has not been constant Instead 1977 and 1982 are remarkable as years

when seal numbers rose substantially and then leveled out during the

intervening years Why these increases occurred is not known
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SURMARY

1 The optimum time during a day to census seals in Point Reyes is from

midday to late afternoon at low to medium tides depending upon the physical

attributes of each location

2 Day to day variability in the number of seals at haulout sites appears

to be less during the molt than during the breeding season We feel a

minimum of three successiveday censuses are required for more reliable

estimates during the breeding season because of the unpredictable influences

of other factors such as human disturbance and extreme weather conditions

3 Seals should be censused in the first two weeks of May when pup

representation is highest in order to determine an index on the health of

the breeding population A second census in late tune or early July when

more adult seals are present at haulout sites to molt would provide more

reliable estimates for the total population

4 Annual censuses would provide data for determining trends in abundance

Data at Double Point indicate that the growth rate is not constant

5 Information on summer and winter movements of breeding animals would be

invaluable for any longterm management programs since the breeding

population in Point Reyes represents a sizeable proportion of the state

population and since these animals migrate from unknown areas Radio tagging
is the most reliable method for tracking seal movements
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PART B SEA LIONS

Harriet R Huber

INTRODUCTION

A two year survey of the California Zaophus caliornianus and

northern Steller sea lion Eumetopias jubatus populations in the Point

ReyesFarallon Islands National Marine Sanctuary was initiated in March

1982 This survey was designed to determine the size of the Point Reyes

sea lion population its breeding status seasonal and diurnal fluctuations

in haulout patterns and how the Pacific herring Clupea pallasi run in

Tomales Bay affects sea lion numbers along the coast

Historical information on the Point Reyes sea lion population is

sketchy because identification of the two species was frequently confused

during the 1800x However both species were present at the Farallones and

at Seal Rock in San Francisco and so presumably they were present at the

Point Reyes Headlands as well During the 1800s northern sea lions

apparently bred on the Farallones and California sea lions hauled out

in large numbers during the non breeding season Allen 1870 Scammon 1874

Allen 1880 In the early twentieth century mostly northern sea lions

occupied what is now Marine Sanctuary waters and only northern sea lions

bred there Everman 1921 Starks 1921 Rowley 1929 California

Department of Fish and Game censuses of breeding sea lions along the

California coast between 1930 and 1970 Bonnot 1937 Bonnot et al 1938

Bureau of Marine Fisheries 1947 Bonnot and Ripley 1948 Carlisle and Alpin
I
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1966 1971 Frey and Alpin 1970 Ripley et al 1962 and other censuses

Chan 1979 Kohl 1982 Mate 1977 BUI 1981 are summarized in Allen and
Huber 1983 as are the results of the first year of this study March 1982
to February 1983 These articles describe fluctuations in numbers on the
mainland in recent years

METHODS

We censused California and northern sea lions at the Point Reyes

Headlands Figure 1 twice a month for the first year March 1932 February

1983 and weekly during the second year March 1983February 1984 During

both breeding seasons we censused once a week checking for evidence of
births One census each month lasted from 0700 h to 1800 h to assess sea

lion haulout patterns to discover when maximum numbers haul oiit and to
determine how seasonal diurnal and tidal changes affect each species
Some censuses were incomplete because weather fog rain high winds or
heat waves impeded the count We censused California sea lions at

Bodega Rock once a month during the first year and twice a month during the
second year During the herring run in Tomales Bay December to March

we conducted censuses by boat of California sea lions in the water nine
occurred during the first year and five during in the second year

All counts of the Point Reyes Headlands were made from Sea Lion

Overlook with a 25Y spotting scope In August 1982 a hidden cove

containing up to 100 animals was found south of the main haulout site from
then on we censused regularly from the antenna emplacement north of Sea
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Lion Overlook Descriptions of animals with distinctive scars or marks

were recorded whenever seen Weather and tidal conditions were also noted

Whenever possible we separated both sea lion species into five age and

sex classes adult male subadult male femalesize immature and pup

Adult males were defined as full grown males with completely developed

sagital crests subadult males were animals with the beginnings of a

sagital crest femalesize were large immature animals of either sex

without evidence of sagital crest this size also included adult females

immatures were small animals of either sex yearlings and 2 year olds and

pups were pups of the year flay through December These categories were

fairly easy to distinguish among northern sea lions and all animals of this

species described as female were indeed females With California sea lions

almost all femalesize animals were in fact immature males If we assume

that sex ratios of animals hauled out at Point Reyes are similar to animals

hauled out at the Farallones then the number of females changed from

virtually no females in the years prior to 1983 to a proportion of one

female to every three males in 198384 in the femalesize and smaller

category We compared mainland censuses with weekly sea lion censuses from

the Farallones during the same time period Because of the difficulty in

separating age classes when counting thousands of animals California sea

lions on the Farallones were divided into only four age classes male

femalesize immature and pup Males were defined as any animal with a

sagital crest
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RESULTS

California sea lions

Major differences in the number of California sea lions present and the
seasonal variation in agesex classes occurred in all three areas during

the second year of censusing March 1983 to February 1984

The peak number of animals was 763 on 5 August 1983 at the Point Reyes

Headlands Table 11 1534 on 31 October at Bodega Head Table 12 and

5570 on 28 July at the Farallones These counts are all two to three times

greater than peak numbers counted in the first year of the study Up to

116 Zalophus 95 of them immatures were counted at Double Point between

May and August 1983 another indication of increased numbers at Point
Reyes ITo California sea lions had been seen at Double Point during

theprevious seven years Allen unpubl data

At Bodega Rock the two years were similar with peaks during the spring

and fall migration Numbers during the second year however exhibited a

third peak coincident with the Tomales Bay herring run Figure 10 At the

other two sites there was less similarity between years The monthly mean

number of California sea lions was significantly larger during the second

year from May to August at Point Reyes MannWhitney Utest p005 and from

July to September at the Farallones MannWhitney Utest p0425
At Point Reyes and the Farallones not only did the number of animals

change between the two years but so did the yearly pattern In the first

year there were three peaks at Point Reyes in March at the beginning of
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the southward migration to the breeding rookeries in early September

during the northward migration and in late December during the herring run

in Tomales Bay Figure 11 In 198384 there was one large peak from May

to August which began during the southward migration and lasted through the

period of the northward migration This was followed by a much smaller peak

coinciding with the herring run in late December Figure 11 At the

Farallones during 198283 there were two peaks which corresponded to the

spring and fall migrations Figure 12 In 198384 a peak persisted through

the breeding season when there is normally a decline in numbers Figure

12 similar to the situation at Point Reyes Headlands

In looking at the proportion of different age Glasses in the Point Reyes

Zalophus population during 1982 83 we found adult males present in large

numbers from march through the first week of June when numbers dropped

dramatically Numbers remained low during the summer breeding season

except for a short peak in August Iliese peaks in the number of adult males

coincided with migration to and from southern rookeries and is the same

pattern we have found on the Farallones from 1972 to 1982 The pattern for

adult males in 1983 84 was quite different The southward migration peak

began earlier in March and was essentially completed by midMay During

the summer of 1983 the actual number of adult male California sea lions was

three times larger than in 1982 but the proportion of adult males in the

population dropped significantly from about 20 in 1982 to 10 in 1983

ttest p005 This indicates that the increase in total numbers was

due to a tremendous influx of immature animals rather than an equal

increase in all age classes
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At the Farallones where census results for adult and subadult males

were combined into a single category the changes are not quite as clear

The Farallon situation appears to be similar however for during the first

year the highest monthly mean number of males and the highest proportion of

wales over a third of the population occurred during the same months May

and October This indicates that peak numbers were the result of males stopping

briefly at the Farallones during migration In 198384 the highest

monthly means were in June July and August when adult males comprised

only 12 to 14 of the population again indicating that peak numbers in

the summer of 1983 were due to higher numbers of immature animals

During censuses we noted the presence of up to 22 immature California

sea lions tagged on the Channel Islands Ten of these were tagged at San

Miguel Island and 12 were tagged at San Nicolas Island

Northern sea lions

The difference between 1983 84 and the previous year of study was not

as distinct with the northern sea lions as with the California sea lions

The northern sea lion population is quite small at both Point Reyes and the

Farallones and the numbers remained essentially the same for the two

years The yearly patterns in both areas were similar low numbers in

fall and winter with a peak during the breeding season Figure 13 Figure

14 Maximum numbers reached 20 on 8 May at Point Reyes Table 13 and 141

on 2 June at the Farallones in 1983 84 When comparing the monthly mean

numbers we found no significant differences between the two years in either

area Mann Whitney Utest p005
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Patterns in occurrence of the various age and sex classes differed

between years At Point Reyes in 1983 adult males arrived three weeks

later and remained six weeks longer than in 1982 whereas subadult males

arrived earlier and stayed into November This was three months longer than

in 1982 a normal year Immature animals seen throughout the

year in 1982 disappeared in 1983 after the end of August Adult females

were present the entire year Table 13 These changes at Point Reyes

Headlands reflect similar changes on the Farallones

Two adult females one adult male and one subadult male northern sea

lion recognizable by distinctive scars were seen on both Point Reyes and

the Farallones

All day watches

Regardless of season the sea lions exhibited a strong diurnal haulout

pattern with low counts morning and evening and a sustained peak from 1100

h to 1600 h Table 14 Table 15 Two other factors affected numbers at

Point Reyes as well tidal and weather conditions lower numbers occurred

when the haulout area was reduced by high tides or large swells as well

as on calm hot days when sea lions frequently went into the water

No pupping or breeding was observed in either species in 1983 84 at Pt

Reyes

Tomales Bay

During the winter herring run we censured California sea lions in

Tomales Bay five times A peak number of 37 Zalophus were seen on 20
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January 1983 Few Zalophus were seen on other censuses Five percent of

all animals seen in December 1983 and January 1984 were adult males

compared to 205 in the previous year

DISCUSSION

It was fortunate that this study took place between 1982 1984 for we

were able to document some dramatic changes in the sea lion populations

within the Point ReyesFarallon Islands National Marine Sanctuary The

changes which we attribute to the effects of warm waters associated with

El Dino include a remarkable threefold increase in the California sea

lion population and a shift in the haul out pattern of age and sex classes

in both species

The warmer than usual water temperature measured at the Farallones

PRBO unpulished and throughout the northeast Pacific altered the

distribution of fish species and reduced numbers and breeding success of

marine birds and mammals in California Heath and Francis 1983 DeLong

pers comm Stewart pers comm PRBO unpubl Both California and

northern sea lions are at the edge of their breeding ranges in the Point

ReyesFarallon Islands Rational Marine Sanctuary therefore any unfavorable

perturbation to food supply such as occurred during El wino may have

significant effect on local populations California sea lions breed

primarily south of Point Conception with major rookeries at San Miguel and

San Nicolas Islands California and the islands off Baja California

Mexico major breeding areas of northern sea lions are on the Aleutian and
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Pribilof Islands in Alaska Scheffer 1958 Both species have small

breeding colonies on the Farallon Islands where up to 27 northern and up to

3 California sea lion pups have been born each year since 1974 Huber et

al 1985 Ten northern sea lion pups and 3 Zalophus pups were born in

1983 on the Farallones No cows of either species gave birth on the

mainland in 1982 or 1983

California sea lions

The population of California sea lions has increased throughout its

range in the last 50 years since 1960 the increase has been about 5 each

year in California Deriaster et al 1982 In the past only adult and

subadult males migrated north while adult females and juveniles

remained near the southern rookeries Bartholmew 1967 A change in

migration pattern was first noted at the Farallones in 1978 when large

numbers of immature sea lions began to haul out in the fall By 1981 the

population at the Farallones had tripled Ainley et a1 1931 proposed

that the increase in numbers and in the proportion of immatures at the

Farallones was due primarily to changes in the availability of Pacific

whiting Merluccius productus a primary prey species near the islands

The availability of whiting to sea lions increased dramatically when the

foreign whiting fishery which was competing directly with sea lions was

eliminated by the imposition of the 200 mile fishing limit in 1977

Unfortunately we do not have comparative censuses for the mainland sea lion

population to see if similar changes occurred there

Changes in the Farallon California sea lion population from 1972 to
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1984 are summarized in Figure 12 Prior to 1978 there was only one

peak in the spring at the Farallones Between 1978 and 1981 the number

of Zalophus on the Farallones grew by 15 to 20 each year a much higher

rate than the rest of the state This growth which was due primarily to

immature animals created a second peak in the fall The remarkable

increase that occurred during the 1983 breeding season was unprecedented

although the numbers for the rest of the 1983 were within normal ranges

Most of the summer increase in both areas was due to large numbers of one

to four year old animals the number of adult males increased to double the

number seen the previous year

The population at Point Reyes Figure 11 reflected the same trend that

we saw on the Farallones 198284 During this time Heath and Francis

1983 reported reduced numbers of breeding animals at the Channel

Islands Apparently many adult Zalh remained in central California

rather than migrating to southern rookeries during the El Nino summer of

1983 We do not know for certain why so many immature sea lions

congregated at the Farallones and Point Reyes but we can speculate that it

was likely the result of an altered distribution of prey

High numbers of California sea lions seen at Bodega Head and Point

Reyes Headland during the 1983 84 winter were probably attracted to the

herring spawn in Tomales Bay That this peak was not recorded at Bodega

Head in December 1982 Figure 10 is probably due to the large winter

swells which reduced available haulout area during censuses
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Northern sea lions

At Point Reyes little change in the numbers of northern sea lions

occurred between 1982 83 and 198384 despite great changes in the marine

environment during the second year The population on the mainland is

quite small and as a result it was difficult to discover what effects if

any El Nino had In 198384 peak numbers of animals occurred in Aay

before the breeding season whereas in 1982 83 the peak occurred in August

after the breeding season Plumbers during the rest of the year were

similar Figure 13

The mortality of northern sea lion pups born on the Farallones was

higher in 1983 than at any time in the

related more to a problem of premature

1984 than to the effects of El Nino

breeding season in 198283 were higher

year was significantly different from

ttest p005

last 10 years but that may be

pupping in Eumetopias Huber et al

Although numbers during the

than in 1983 84 Figure 14 neither

the monthly means during 1972 81

In fall 1983 the absence of immature northern sea lions and the

extended attendance of subadult males at both and offshore sites

may possibly be related to the E1 Nino conditions and their effect on prey

availability

We suspect that sea lion populations within the Sanctuary will return

to pre1983 numbers and ageclass ratios after the widespread residual

effects of El Nino recede
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S UMMARY

1 The California sea lion population hauling out at mainland sites in the

Point ReyesFarallon Islands Rational Marine Sanctuary is comprised

primarily of migrating animals Numbers peaked at 338 in 1982 83 and at

1530 in 1983 84 at the Point Reyes Headlands The northern sea lion

population reached a maximum of 20 animals at Point Reyes There is some

interchange of animals between the Farallon and Point Reyes populations

2 Neither species gave birth nor bred at Point Reyes from 198284 On

the Farallones up to three California sea lion pups and up to 27 northern

sea lion pups have been born each year since 1974

3 Peak numbers of Zalophus occurred during the southern spring

migration and northern fall migration to and from breeding rookeries in

southern California and Mexico The population peak of Eumetopias occurred

during the summer breeding season

4 Maximum numbers of both species hauled out between 1100 h to 16010 h

Where high tides and large swells decreased the haul out area the highest

numbers were counted when low tides occurred at midday Numbers decreased

on hot calm days when many animals went into the water

5 A peak in California sea lions on the coast in December corresponded

to the herring run in Tonales Bay A winter peak was not observed at the

Farallones

6 Numbers of California sea lions within the Sanctuary were greatly

inflated during 1983 84 due to an influx of immature animals This was

probably related to the warm waters of E1 Nino normal numbers are

probably closer to the results of censuses in 198283
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Table 3 Maximum number of harbor seal pups counted at each haulout site

by month in 1982 and 1983

mm711m1nmminmininllrmmninTliiMmmmmmmtnnl7nih11ammn71l1mmtnlninmmmmmmlrtmmmmmtninm mmil7l11717m1117ntntnmswirt711mmmm7einineninirnm

LOCATION
1X iK 711 mlxm mtx to 7111111w n11u mi11mmmin in 7nlmTimmmmmin 7117X mlw minnlmmmn1m 711mmmmmm171m min n1 T177Mmmmm911 n7TtiT1111m

Tomales Tomales Point Drakes Double Bolinas

Date Bay Point Reyes Estero Point Lagoon
mmmTnmmmmmrhmmill TRTMnmin711mminm TMln Tll Tnmmn7msAmmin 117mm mrn mnlin 7Kmmm i11171mmmmmmMinT1111711mmmmn771mmmmmrn m711 MM

1982

April 22 19 1 101 262 0

May 58 135 19 170 263 17

June 23 54 18 60 90 4

1983

April 11 29 1 36 185 3

flay 45 120 0 122 252 17

June 2 28 1 18 103 3
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Table 5 FreemanTukey deviates FT for the deviation of the observed from

the expected for a log linear model of independence of year seal

location and seal reproductive status The numbers given are the

total number of seals counted for each zone during each season

ntn in in in ni Tn ni Tfim to sx Tn to Tn Tn Tn Tn to Tn to to Tn to nirn in to in inmtn in in inininrrornniixmmmrnmrxmnnrmnmmmmmmMrwmrMnmmmnneenu miwinswxnee

Coastal Estuary
in tomKrto to Tn Tn Tn min m xn Tn to n to rn w Tn to to m to to Tn nimwto TM sn m m Tn Tn m sn m Tse inw th m to to t rn

1982

Breeding 9299 7213

FT 167 193

Nonbreeding 7957 7592

FT 183 185

1983

Breeding 8934 5947

F T 173 209

Non Breeding 9275 8938

F T 168 173

Tn TntoT M Min M Tnfl in Tn1 MM MM toofTnto In Tn In tM lli TnmSX in 1n in T11 In t11 til In Tn inm in to TMM 1M tM 71f SM TK 11iTnin TM tll 7N 711 n1 m Til EN Tn 111tw fn TMit

FT deviate is significant at 005
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Table 7 The average percentage of sex and age classes of harbor seals at

Double Point during the early middle and late periods of

the breeding season 1984 x is the mean percent of each class

SD is the standard deviation and n is the sample size

M Min Tn MAN Mt11MMMMMM M111n iflMMMlnM In M11 MTl111M1M 1MMMYnMMSllmmmrn MMMM M MM iM S14111MA1lR HI lM rrr TI1l1 W TH MUMMM

CATEGORY

MinMMMMn17M 1M tMMM7n in 1MMMMh11n iMMMMmmni in minmsnmmrminrxmmmmarwniermmnerennmwnmmmmnrmm

Males Females Females wpups Subadults Pups
mMM1MM4n1lM1MMMinMSMMl1MlnMMMMMminMdMMSnMMMMMinMMMM1NMmlMMMMY1linmrnnrenTIMMMMntnlnillMMmtMMl11MMM1MMT1111MiMMMMM

EARLY x 298 326 76 266 102

n 6 SD 55 22 90 65 92

MIDDLE x 128 379 327 100 393

n 7 SD 39 39 42 21 62

LATE x 119 379 253 169 329

n 5 SD 39 40 106 85 72

WMMMMMMMMMMMMMlll snMMMwMMMMMMMMMMin11IMMMMTomM1MI MMMMMM

13
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Table 8 The yearly changes in abundance at Rouble Point during

the breeding season 1976 to 1984 x is the average number

of seals censused for the season and n is the sample size

Rate of increase is calculated from tl

N
t

mmmmm mM mmmmm mmmm mm mmm mmmMmmmmmmmmmmmmmmmmmmmmmMmmMmmmmmmmmMmmmmmmmmmm

Year n x Rate of Increase

MMmMMMwMMM T MmMmmMMmmmM mmmMM MmMMm MmM MMmTTmmmTNmmmmmmmMmmmmmmmmmm

1976 14 1952

1977 30 3045 16

1978 19 3301 11

1979 10 2877 09

1980 5 3180 11

1981 13 3838 12

1982 33 5251 14

1983 29 5127 10

1984 22 5783 11

Mw mm mm m m mmmmm m m MMmm mm Mm M mm MMMMm m mmmMmMMM MWM Mm M mmmmm MMM m mmmmmmmm MWM
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Table 9 The daily variability in the number of seals hauled out at

Double Point and Bolinas Lagoon during the breeding season

the molt July and the end of molt August

CV coefficient of variation All censuses were taken

from 12001300 hrs and 1 3 hrs after low tide

mmrnrnmmmmsrrimnemniwmrKmmmmmiwmrnnmnmTnmmmmnnsmmmrnmnrmmsnnererwmmnnrmmn

Breeding Molt Molt end

CV CV CV

mmtwM mnrnto tonnim mir to intinmw rntn tninTM mix rN nn nrnrnmnm in swnnmxn en to nenmmrn in twnngm ne rr mfnmmrnnsm nr mmmtnmrim nits

Double Point 18 07 45

Bolinas Lagoon 44 24 30

to tranemmxnnnmrxinminmnninin xntn to r rN nvsn to TMre nnnim in in rnmmmn to innnsnm Tra nrnrntrann5rnrnmmnnmmnmnrmnsxmrnsnm
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Table 10 Summary of pupping success of known female harbor seals at Double

Point first identified in 1977 or 1982 and observed over the next

two years Siniff et al 1977 x is the average for the two

threeyear sets

msnnnneewrnmsnmmmmmrnrnnrinmminrnsnmrKmnrnmnsmmamtnxrimmrmmurnmmmmmnmrswmumniminmmvrrnmmiwmnemmrw

YEAR
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmirriwtw

PAR IETER 77 78 79 82 83 84 x

mmmmmmmmmmmmmmmmmmnmmmminmmmm

Females seen with pup 14 14 14 16 15 11

Females seen without pup 2 2 1 2 1 3

Females not seen in given year 0 1 2 4

TOTAL 16 16 16 18 18 18

Proportion of total with pup 88 88 88 89 83 61 83

Proportion of those seen in
given year that had pup 88 88 93 89 94 79 89

Proportion not seen in given
0 06 11 22 10

year

mmmemmmmmmmmmmmmmmmmmnemmmmmmmmmmmmenemmmmmmmmemmmnrmmmmmmmmmmmmmemmmmmiremmiwTlmmmmm
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Table 11 Maximum counts of California sea lions at Pt Reyes Headlands
1983 84

Date

1983

Mar 5

11

20

31

Apr 7

12

23

May 8

12

18

24

Jun 1

8

23

27

Jul 15

22

28

Aug 5

11

19

26

Sep 6

12

23

27

Oct 6

14

19
26

Nov 5

15

21

Adult Subadult Female

Total Male Male Size Immature Unidentified

188 72 46 56 14

201 101 46 44 9

150 62 38 34 16

112 68 25 15 4

103 44 22 14 23

88 14 56 9 6

211 70 45 39 17 45

547 20 121 100 16 290

662 119 104 265 35 150

569 114 156 227 57 128

485 120 107 110 13 38

587 150 148 116 130 43

584 36 172 38 110 264

164 2 16 78 68

428 19 13 75 271 50

389 28 41 46 186 88

412 25 45 68 226 48

499 40 31 79 310 39

763 52 98 191 96 326

595 23 117 206 112 57

523 27 103 174 76 143

460 13 123 191 38 95

190 15 15 51 47 12

420 35 29 69 104 183

417 28 108 165 72 44

489 27 104 286 45 27

316 18 44 151 31 72

368 86 38 116 51 77

207 7 28 112 18 42

176 7 43 111 15

128 42 37 30 19

105 27 39 23 16

61 22 21 12 6
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Table 11 contd

Adult Subadult Female

Date Total Male Male Size Immature Unidentified

1983 contd

Dec 5 103 30 29 36 8

15 321 153 97 fit 9

20 262 49 74 126 13

27 180 106 46 17 11

1984

Tan 2 228 116 40 58 14

13 18 15 2 1

18 110 67 20 14 9

26 81 51 10 13 7

Feb 1 204 79 30 48 49

14 239 86 30 85 38

23 304 159 69 47 29
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Table 12 Maximum counts of California sea lions at Bodega Rock 198384

Date Total Adult Males Unidentified

1983

Mar 3 198 14 184

Apr 7 84 4 80

21 13 3 10

May 12 529 8 521

22 427 19 408

Jun 17 71 9 62

30 21 21

Jul 19 100 11 89

Aug 1 420 32 388

17 707 15 692

31 781 24 734

S 6 864 26 838

18 685 15 670

Oct 22 1270 1270

31 1530 1530

Nov 15 820

29 635

Dec 20 1295

27 1100

1984

Jan 23 421 421

Feb 16 684 10 674

28 275 275

liar 21 135 135
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Table 13 Maximum counts of northern sea lions at Pt Reyes Headlands
198384

Adult Subadult female

Hate Total Male Male Size Immature

1983

Mar 5 3 2 1

11 5 1 4

20 4 1 3

31 3 3

Apr 7 3 1 1 1

12 1 0 1 0

23 4 2 2 0

30 3 2 1 0

May 8 20 2 7 7 4

12 19 5 9 5 0

18 17 2 6 5 4

24 19 2 6 6 5

Jun 1 11 4 1 1 5

8 9 1 1 4 3

23 9 0 3 4 1

27 16 3 3 7 3

Jul 7 13 2 3 6 2

15 10 0 3 4 3

22 13 1 2 5 5

28 11 1 1 7 2

Aug 5 13 1 3 7 2

11 8 1 2 5 0

19 9 0 3 5 1

26 8 1 3 4 0

Sep 6 3 3

12 2 2

23 7 4 3

27 14 4 9

Oct 6 6 2 4

14 4 2 2

19 1 1

26 10 1 1 8

Nov 3 1 1

5 2 2

15 2 2

21 4 1
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Table 13 contd

Adult Subadult Female

Date Total Male Yale Size Immature

1983 contd

Dec 5 2 2

15 4 4

20 5 2 3

27 2 2

1984

Jan 2 2 2

13 1 1

18 2 2

26 3 3

Feb 1 5 1 4

14 7 1 1 5

23 5 1
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Table 14 Hourly counts of California sea lions at Pt Reyes Headlands
1982 83 and 198384

1982 83 1983 84

x SD n x SD n

0700 590 174 4 657 446 4

0800 672 618 9 1766 1601 11

0900 915 716 11 1994 1778 12

1000 946 728 12 2164 1814 12

1100 1165 706 13 2299 1563 12

1200 1213 605 13 2560 1711 12

1300 1155 664 12 2643 1661 12

1400 1044 656 13 2676 1844 12

1500 1029 674 10 2701 1777 11

1600 1021 719 8 2484 1761 12

1700 754 218 7 2083 1799 9

1800 692 185 6 2396 1625 5
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Table 15 Hourly counts of northern sea lions at Pt Reyes Headlands
1982 83 and 198384

1982 83
198384

SD n
x SD n

0700 10 00 3 22 26 4

0800 33 21 6 31 34 9

0900 41 29 8 35 50 12

1000 64 48 9 40 52 12

1100 77 39 9 45 51 12

1200 75 52 10 43 44 12

1300 78 56 10 44 53 12

1400 70 48 10 43 54 12

1500 73 59 9 45 52 10

73 57 7 44 58 10

1600

1700 56 48 6 30 50 9

1800 52 41 6 32 41 5
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Appendix 1
F

Table 2 The average number of harbor seals hauled out by season during

simultaneous censuses in the Point Reyes Farallon Islands

Marine Sanctuary in 1982 83 x is the mean number of seals

SE is the standard error and n is the sample size Tomales Say

includes Hog Island Tomales Point includes Bird Rack and Drakes

Estero includes Limantour Spit

LOCATION

Summer

1916 2429 717 3311 2465 623 833 11915

SE 215 455 i84 391 461 239 103 108
n 8 8 6 12 8 8 3

range 102281 137454 13149 146469 69469 0164 24138

Winter

923

Tomales Tomales Point Drakes Double Duxbury Bolinas All

179

Ray Point Reyes Estero Point Reef Lagoon Sites

Breeding

8 8
n

range 31271 80240 8 155 93421 30359 0148 2983

2133 3762 1045 4367 5175 826 738 18394

SE 133 508 168 253 306 95 150
1

10 10 10 30 33 100 10
n

range 144 285 151563 44232 116726 228851 L91t79 30126

Summer

1916 2429 717 3311 2465 623 833 11915

SE 215 455 i84 391 461 239 103 108
n 8 8 6 12 8 8 3

range 102281 137454 13149 146469 69469 0164 24138

Winter

923 1533 491 2574 1429 495 564 6924

SE 307 222 179 345 477 215 61 1641

8 8 8 12 8 8 8
n

range 31271 80240 8 155 93421 30359 0148 2983
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ABSTRACT

From March 1982 to February 1983 we censused three

species of pinnipeds harbor seal California sea

lion and northern Steller sea lion found on the

coast of the Point ReyesFarallon Islands National

Marine Sanctuary We censused harbor seals

semimonthly and simultaneously at all traditional

haul out sites Seals were present throughout the

year with most seals recorded in the breeding season

the maximum count for the season was 2502 with 566

pups An enormous influx of animals occurred

primarily at coastal locations during the breeding

season and appeared to be from areas outside of the

Sanctuary The diurnal haul out pattern varied

depending upon time of day tide level and physical

features of the hauling ground Disturbance also

modified the seals diurnal pattern and was considered

a factor in reproductive success Preliminary

recommendations for management are presented

California and northern sea lions were censused

weekly during the breeding season MayAugust and

semi monthly during the rest of the year at Sea Lion

Overlook Point Reyes We divided animals into five

age classes and compared coastal counts to counts on

the Farallon Islands Peak numbers were 338 at the



t

Headlands in April and 3725 at the Farallones in

January for California sea lions for northern sea

lions high counts were 19 at the Headlands in July and

192 at the Farallones also in July loo pups were

observed at Point Reyes Censuses were analyzed to

clarify seasonal diurnal and tidal fluctuations Sea

lions were censured in Tomales Bay during the herring

run December to March
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INTRODUCTION

The presence of harbor seals Phoca vitulina richardsi within the

coastal zone of the Point ReyesFarallon Islands National Marine Sanctuary

has been documented sporadically since Scammon 1968 first visited Point

Reyes in the 1850s Bonnot 1928 recorded numbers of seals for the

California Division of Fish and Game but made only cursory observations in

Point Reyes More recently Carlisle and Alpin 1966 1971 Frey 1970

Mate 1977 and the Bureau of Land Management BLM 1981 Dohl 1982
conducted aerial surveys of pinnipeds in California The focus of Mates

survey was on sea lions and accordingly the figures for harbor seals were

low for the entire region He distinguished only three seal haul out areas

Drakes Bay Tomales Bay and Tomales Point BLM conducted aerial surveys

of marine mammals in central and northern California in 1980 and 1981 and

their survey was the first attempt to determine seasonal variability Their

estimates from latitude 37 030 to 38 030 for harbor seals in 1381 were

1333 in January 1262 in May 2559 in June and 658 in September

Incidental information on pinnipeds was presented by Chan 1979 in reports

on Areas of Special Biological Significance ASKS in the Point Reyes

region and detailed information on the population at Bolinas Lagoon was

provided by Allen 1980 This survey however is the first comprehensive

assessment of numbers and seasonal use patterns of harbor seals for the

entire coastal zone of the Sanctuary Management plans can be designed

from this baseline information in conjunction with that to be collected in

the second survey year
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STUDY AREA AND METHODS

The coastal zone of the Point ReyesFarallon Islands National Marine

Sanctuary extends from Bodega Bay 38 30N south to and including Bolinas

Bay 37030N Coastal embayments such as Tamales Ray Drakes Estero and

Bolinas Lagoon also under the jurisdiction of the Marine Sanctuary were

included The Point Reyes National Seashore PRNS the Golden Gate

National Recreation Area GGNRA and the Marin County Department of Parks

and Recreation share jurisdiction with the Sanctuary over segments of this

coastline In addition to the protection afforded by these agencies Bird

Rock Point Reyes Headland and Double Point were designated by the

California Department of Fish and Game CDFG and the State Water Resources

Control Boar3 as Areas of Special Biological Significance ASKS because of

their unique biological attributes

Because of its agricultural character much of this coastline has

remained largely undeveloped even prior to its inclusion in the 1950s and

70s in PRNS and GGNRA This character and the inaccessibility of much of

the area have afforded protection from human disruption to the seals

terrestrial resting periods Consequently seal habitat usage probably has

not changed significantly over the past century

The topographical diversity of this coastal zone provides a broad range

of substrates upon which harbor seals haul out in large groups These

include tidal mud flats offshore tidal ledges and sandy beaches We

censused harbor seals from the ground semimonthly at recognized haul out

sites within the coastal zone of the Sanctuary from March 1982 to March

1983 Haul out site is defined as a terrestrial location where seals
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aggregate on a daily basis These sites were Hog Island sand bars in

Tomales Bay near Toms Point Bird Rock and adjacent beaches Point Reyes
Headland Drakes Estero Limantour Estero and Limantour Spit Double Point
Duxbury Reef and Bolinas Lagoon Figure 1 In addition we counted seals

monthly at Bodega Rock Censuses at Limantour Estero though initially

included in this project were discontinued because seals were absent

during low tides and were noted only incidentally during medium tides The

change in seal presence at Limantour Estero can be attributed to the high
rate of siltation precipitated by severe storms in 1982 which rendered the
area inaccessible

Seals were censused on weekdays in order to minimize the chance of
human disturbance Censuses occurred simultaneously during low tides

except on the few occasions when weather conditions prevented human access
to remote sites Low tide is usually the time when maximum numbers of

seals haul out in the San Francisco Bay region Allen 1980 Fancher 1979
Risebrough 1978

We categorized harbor seals into three age classes adults subadults
and pups Pups born April through June were considered subadults at the
end of July because their size and coloration were then indistinguishable
from first year immatures ie immatures began to smolt and pup pelage
became faded Harbor seals reach maturity between three and five years

so division of this age group was based solely on size in comparison to
adult animals which are about 160 cTa long We excluded information on

immature seals for Tomales Bay Limantour Spit and Duxbury Reef

age classes were difficult to separate consistently in these areas because
of distance from the observer and glare from the afternoon sun
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Individual animals those with distinct coloration or scars were

identified whenever possible to determine seal movement between Locations

We consistently observed individuals with distinct scars only at Double

Point where the observer was on a cliff overlooking the seals 70 m away

Red seals those with a deep russet hue to the pelage however were

easily counted at all locations Unfortunately when seals molted from

July through September the red also disappeared and did not reappear in

the population until November for a description of red seals see

Risebrough 1978

For analysis of seasonal trends the year was divided into three

seasons breeding March through June summer July through October and

winter November through February We examined seasonal means for the

region and for each site To test whether the seasonal haul out pattern

was different at coastal versus estuarine locations we compared the total

number of seals for each habitat during breeding and non breeding seasons

using a Chi square test

Data collected at Bird Rock Tomales Bay Drakes Estero and Bolinas

Lagoon by National Park Service NPS personnel in 1981 were examined as a

reference to that gathered in this study

Hourly counts during 13 fullday censuses at Drakes Estero were

conducted to ascertain diurnal and tidal differences in haul out patterns

between Double Point a coastal habitat and from Bolinas Lagoon an

estuarine one where data have been collected previously Allen unpubl

data Allen et al ms When examining the daily haul out patterns at

Drakes Estero hourly means were compared combining all seasons To

determine the tidal effect on the hauling pattern at Drakes Estero and at
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Double Point we compared the mean number of seals on land at hourly
intervals from one hour prior to four hours after low tide on those days
when disturbance did not have a major effect on the seals

Data collected by Allen unpubl data from January 1976 to March 1982
were included in the analysis of seasonal and diurnal haul out patterns at
Double Point During this sevenyear period seals were censused on 247

days with over 410 hours of observation Seasonal coverage of the area was

regular for all years but 1979 and 1980 The majority of the censuses took

place during the breeding season 1976 16 d 1977 44 d 1978 19 d
1979 9 d 1980 5 d 1981 13 d and 1982 32 d Sufficient data for

analysis of daily haul out patterns were available only for the breeding
season since early morning censuses were rarely conducted during the
months of November through February Most censuses were confined to the

hours 07001630 because the remoteness of the area required 3 h biking time
round trip and most were conducted during low to medium tides when access
by foot along the beach was possible We estimated the increase in

harbor seal usage at Double Point from 1976 to 1982 by dividing the seasonal
means of 1982 by those of 1976 1977 and 1978

Harbor seals are well known for their avoidance of humans when hauled
out on Sand and thus during censuses we monitored any disruption to their
haul out pattern Disturbance was defined as any activity human or

nonhuman that caused at least two seals to stampede into the water
Sources for disturbance were classified as hiker fisherman including
abalone diver and clam digger boat power non power aircraft plane
helicopter dog marine salvagers natural and unknown Marine salvagers

were a separate category because of a unique incident when a sailboat
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washed ashore in the midst of the haul out area at Double Point

During April and May 17 additional censuses three per week were made

to determine whether pup mortality was higher at a disturbed haul out site

Drakes Estero than at an undisturbed one Double Point The expected

relative levels of disturbance were reversed because of the wrecked

sailboat at Double Point The presence of the boat attracted much

attention from the news media the U S Coast Guard which conducted

rescue operations and curiosity seekers The boat remained on the beach

from 11 to 21 April when marine salvagers and PRNS personnel removed it

During these additional censuses we collected information on the

number of dead pups and on motherpup separations We estimated the

mortality rate of pups before weaning based on the proportion of the number

of dead to the number of live pups Motherpup separations were inferred

from the presence of lone pups Harbor seal females characteristically

remain in close proximity to their offspring until pups are weaned from

three to six weeks after birth An unattended pup with an estimated age of

from 1 to 10 d was considered a lone pup Tone pups often vocalized and

traveled through the herd attempting to nurse from seals of all age

classes Thus they were easily recognized We also identified pups which

retained the lanugo pelage normally shed in utero for this subspecies

because we suspected that disturbance might affect premature parturition

Since the reaction of females to disturbance also would have some bearing

on pup survival we compared the number of motherpup pairs retreating to

the water or remaining on land after disturbance versus the reaction of

other seals using a Chisquare test

We examined human seal fishery interactions in Tomales Bay by boat from



Allen and Huber p 12

Clupea harengus pallasii Spawn
December through March when herring p

Spratt 1981 Seals were counted on haul out sites and in the water where
herring were spawning on nine separate days



Allen and Huber p 13

RESULTS

Seasonal and Spatial Use Patterns

egion

Harbor seals were present year round at all sites censused within the

Marine Sanctuary however the number of animals predictably fluctuated

seasonally Tables 1 2 Figure 2 A comparison of the seasonal means

showed that more seals used haul out sites in the breeding x 18394 and

the summer x 11915 seasons than during winter 3c 6924Maximum

counts for the region occurred during the pupping season May 2339 and

June 25021 with Tomales Point Drakes Estero and Double Point

contributing most of the total number of pups Tables 1 3

Pups were first sighted during the first week of April and the seasonal
peak was in May 566 and 564 with pups representing 24 of the total count
2339 Figure 2 These two pup counts were remarkably similar though

made two weeks apart Pups were easily distinguished in the field because

their bright pelage contrasted with premolt immatures and adults and
because herds were loosely spaced out during this season

A seasonal trend was not apparent though in the number of immature

seals for either the breeding or the summer seasons the presence of

subadults at haul out sites averaged from 1963 SE 248 range

141296 n 7 to 2037 SE 231 Mange 128282 n 6 During the

winter season their representation declined slightly to 1557 SE 211

range 83257 n 7 Monthly maximum counts of immatures were

suggestive of treads only since not all locations were included in the
analysis nevertheless they were surprisingly similar with 283 in March
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296 in April 282 in August 200 in September 256 in October and 257 in

February The numbers were slightly lower for May 177 and June 152 and

for December 174 and January 149

The representation of red seals at haul out sites varied

considerably and did not prove a good indicator of seal movement between

locations Nonetheless their presence at certain haul out sites suggested

that seals were resident for prolonged periods For example at Bolinas

Lagoon one red seal was sighted during most censuses throughout the year

except in May and during the molt Similar examples were noted at Double

Point where known individual animals have been followed since 1976 On

three occasions in May and June 1982 a flippertagged and dye marked

harbor seal was sighted at Point Reyes Headland The animal had been

picked up in San Mateo and rehabilitated at the California Marine Mammal

Center It was subsequently released in January 1982 at the site of

retrieval 80 km south of Point Reyes Headland I Weber pers comm

Sighting of the seal was the first confirmation that seals may travel from

areas south of San Francisco Bay to Point Reyes

A comparison of coastal Tomales Point Point Reyes Headland Double

Point and Duxbury Reef and estuarine Tomales Bay Drakes Bay and

Bolinas Lagoon locations mirrored the seasonal pattern for the region

The degree of change in numbers though was significantly greater for

coastal areas than for estuaries X 8501 p0001 indicating that

more seals were migrating to coastal areas than to estuaries during the

breeding season The mean number of seals counted at coastal areas during

the breeding season was 9299 and was 7213 for estuarine sites but during

the nonbreeding season the means were nearly equal Table 4 Figure 3
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The seasonal pattern of each haul out site reflected this coastalestuarine

model in most cases as described below

Bodega Say

Bodega Rock is an offshore sea stack situated at the mouth of Bodega

Bay Seals hauled out only on tidal reefs on the east and southeast

portions of the island Our maximum count was 48 seals in February Only

three pups were seen in May Table 1

Tomales Bay

Harbor seals hauled out in Tomales Bay on the southeast side of Hog

Island and on tidal mud flats extending from Toms Point to Sand Point Both

areas were used throughout the year but most seals were counted on the

tidal mud flats The seasonal pattern for this area though similar to the

estuarine model was more difficult to interpret due to frequent

disturbances Seals were disturbed during 16 of the 26 censuses

Nevertheless seasonal means showed that numbers remained relatively stable

during the breeding and summer seasons and declined in winter months
fables 1 2 A maximum of 58 pups was counted in May Censuses

conducted in 1981 showed a spring peak and a winter decline however

numbers were also substantially reduced during summer months Table 5

Tomales Point

Seals hauled out on a diversity of substrates at Tamales Point North

and south Rocks are examples of rocky intertidal substrates Rope Beach

and South Beach are sandy pocket beaches and Bird Rock is comprised of
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both rocky and sandy features The largest concentration of animals hauled

out on Bird Rock North Rocks and South Beach throughout the year The

geographic diversity of this point as well as its juxtaposition to Tomales
Bay may explain the significance of the area to seals it was a major site
used by seals during the breeding season with counts ranging from 151 to

563 including 135 pups Tables 1 2 The number of seals declined in

summer to an average of 2421 and dramatically so in winter months A

similar trend was observed during censuses in 1981 but the largest count

647 was made in early July rather than in June Table 5

Point Reyes Headland

Point Reyes Headland is another coastal location characterized by

offshore rocks and pocket beaches The largest gathering of seals occurred

around the promontory at Split Rock Cove with some seals scattered along

offshore rocks at Sea Lion Cove This was a minor haul out area compared

to nearby Tomales Point and Drakes Estero however the seasonal pattern

resembled the coastal model with a peak during the breeding season x

1045 including 19 pups and a sharp reduction in summer x 717 and

again in winter x 491 Tables 1 2 Point Reyes Headland was not

censused in 1981 This is the only location within the Sanctuary where

other pinniped species haul out on the mainland Harbor seals did not

intermingle with sea lions at Sea Lion overlook but preferred offshore
rocks Harbor seals did share pocket beaches with a few northern elephant

seals at Split Rock Cove
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Drakes Estero

Drakes Estero is an example of an estuarine environment where seals

hauled out on tidal mud flats exposed at low medium and medium high

tides Numerous sand bars extending far up into the estero were used but

the preferred site was a bar near the estero mouth Seals were also noted

hauled out in large numbers at the tip of Limantour Spit but only during

the breeding season 14 of 30 censuses Surprisingly seals were absent

from Limantour Spit during summer and winter months

Drakes Estero was a major haul out area year round for harbor seals in

the Sanctuary Maximum numbers during the breeding season ranged from 116

to 726 including 150 pups Tables 1 2 In contrast to coastal

populations the summer decline was more gradual and numbers during winter
were still much higher than those at Double Point and Tomales Point the

other two major rookeries The same trend was seen in 1981 but the
extremes were more pronounced Table 5

Double Point

Double Point is a coastal habitat named for its concave steep

cliffbacked beach enclosed by two jagged promontories and encompasses a

variety of substrates preferred by seals to haul out on The seals

frequented a number of sites within the Double Point area South Point a
rocky outcrop with tidal reefs tide pools exposed at low to medium low
tides south Bolsa Beach a sandy pocket beach north Balsa Beach an
extension of the south beach but separated by the outfall from Pelican

Lake Stormy Stack an offshore sea stack and offshore rocks is the bay

just south of South Point

The degree to which each subsite was frequented varied seasonally
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Seals were found at all subsites during the breeding season though south
Balsa Beach was the area of highest concentration The tide pools and

north Bolsa Beach were used only during this season and almost exclusively
by motherpup pairs During summer south Bolsa Beach South Point and

Stormy Stack were the preferred haul out sites but seals also were noted
on offshore rocks south of South Point During winter months the level of

use was nearly equal at South Point and south Bolsa Beach
Studies at Double Point since 1976 Allen unpubl data reveal a

distinct seasonal variability in the number of seals which parallels the
seasonal change in subsite preference

Maximum counts for each year

consistently occurred during the breeding season from April to the onset of
July Greatly reduced numbers were observed during winter months from
October through January

The months August September and February March

were transition periods when numbers were declining or increasing
respectively Table 6 Figures

4 5 The seasonal means in 1982 were

5175 for breeding 2465 for summer and 1429 for winter Table 2 Pups

represented 31 263851 of all seals counted in May 1982 at Double Point
and 47 263566 of all pups censused in the Sanctuary Tables 1 3

Each year pups were initially sighted in late March or early April and
the maximum pup count consistently occurred in the first two weeks of May
The May peak coincided with the annual peak for all age classes combined

but surprisingly more adult seals hauled out in July x 3084 than in

y 2655 Table 6 Figure 5 which coincides with the mating

season and the onset of molt Females come into estrus after pups are

weaned and mating is purported to extend into August Bigg 1969 Seals

at Rouble Point molted from July to September
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The mean number of immature seals present at Double Point Was largest

in February March and July and declined during August and the winter

months During the breeding season the numbers declined only slightly but

the proportion of subadults to all seals counted then was much lower than
in summer or winter Table 5

Based on monthly maximum counts since 1976 the number of seals

appeared to increase gradually during the breeding season except in 1979
and 1980 The slight decline during those two years was probably

attributable to the small sample size and to frequent disturbances that

seals experienced during those censuses seals were disturbed on five of

nine days and three of five days respectively

A comparison of the mean number of seals counted during the 1976

breeding season Y 1952 with 85 pups with that of 1982 x 5175

with 236 pups revealed almost a threefold increase in the presence of all

seals 27 and of pups 31 over the sevenyear period Table 7 In

1977 there was a twofold increase for all seals 17 but less so for pups

15 The average for 1978 was similar to that of 1977 The maximum

number of pups counted each year was 85 1976 175 1977 177 1978 142

1979 159 1980 229 1931 and 263 1982 The annual increase was

also complemented by changes in spatial haul out patterns For example

more seals hauled out at north Bolsa Beach in 1982 205 than in 1977 8

or in 1976 2

The average numbers of seals hauled out in summer in 1976 1977 and

1978 however were similar to those in 1982 Table 7 The winter

seasonal means for 1976 and 1977 also were not substantially different from

those of 1982
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Duxbury Reef

Duxbury Reef is a coastal intertidal reef jutting out from Bolinas

Point though a seasonal pattern was exhibited numbers varied greatly
within each season and maximum counts were made in September 164 and

January 148 rather than during the pupping season Tables 1 2 This

wide variation was in part due to disturbance Seals were disturbed on six

of the 28 census days Duxbury Reef was probably not a pupping ground

because the number of pups counted was minimal 5 and pups were noted in

June a weaning period at all other sites within the Sanctuary

Bolinas Lagoon

Bolinas Lagoon like Drakes Estero is an estuarine habitat where seals
hauled out on tidal mud flats bordering two islands Kent Island KI and

Pickleweed Island PWI In a previous study Allen et al 1980 KI was

the preferred haul out site for all seasons In 1982 however PWI was

used almost exclusively during winter months seals were counted at KI on

only one of eight winter censuses Seasonal variation in 1982 followed the

pattern of prior years and in contrast to all other locations within the
Sanctuary the annual peak occurred in summer rather than during the

breeding season Tables 1 2 As at all other locations numbers

declined in winter Bolinas Lagoon was not a major pupping ground with

only 17 pups counted in 1982

The average numbers of seals censused at Bolinas Lagoon in 197879

during the breeding and summer seasons were 383 SE 28 range 8101

n 46 and 594 SE 54 range 5105 n a 29 respectively Allen
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unpubl data The maximum number of pups counted in 1979 was 12 When

one compares breeding and summer means for 1978 and 1982 the increase

in usage over this fiveyear period is nearly twofold for the breeding

season 19 but not very different for the summer season 14 The

increase in the presence of pups was insubstantial

Daily Usage

Harbor seals were sighted year round at all locations monitored On

only four occasions were seals not hauled out three at Duxbury and one at

Tomales Bay though they were seen in the vicinity On each of these

occasions seals were disturbed prior to our census and failed to rehaul

during the census interval

Seals at Drakes Estero hauled out more frequently at 1344 h x 3240

SD 1712 n 13 than in the morning at 4800 h x 1273 SD 1656 n

11 or in the late afternoon at 1700 h x 1435 SD 1580 n 13

Figure 6 Only when sand bars were reduced in size at medium to

mediumhigh tides were seals diverted from this pattern and even when

areas were awash seals would congregate above submerged bars The mean

number of seals hauled out at 1 hour prior to low tide 4140 was not

much different from that at 3 hour after low tide x 457 8 but at 4

hour the numbers began to decline x 3938 Table 8 Disturbances

occurred on six of the 13 allday censuses but disturbances were

short in duration and seals quickly rehauled

At Double Point we had sufficient data on the hourly presence of seals

only for the breeding season from 0700 to 1600 h The pattern revealed
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there was quite different from that at Drakes Estero with more seals
present on land in the late afternoon at 1500 h x 6834 than at 1300 h

x 4758 Table 9 Tide too seemed to influence the seals hauling

out pattern When combining all subsites the mean number of seals hauled
out at 3 hour x 4557 was higher than at 1 hour prior to low tide

3748 at 4 hour the numbers were higher still x 5671 Table 8

Conversely at the subsite South Point where rising tides had a more
direct effect on haul out space more seals were hauled out at low tide x

6 or at 4 hour x 210 after low tide
374 than at 3 hour x 27

As the tide rose seals shifted from offshore rocks tide pools and tidal
ledges at South Point to south Bolsa Beach which provided ample space at
medium to mediumhigh tides

Disturbance

Seals at all haul out sites within the study area experienced some
degree of disturbance from human or nonhuman sources

The activities of

fishermen all categories caused the greatest disturbance to seals
representing 327 of the 79 disturbances observed Table 10 Seals on sand

bars in Tomales Bay received the highest level of disturbance 467 the
major source being the activities of people digging for clams More than

100 people on a single day were ferried by boat from Lawsons Landing on
the eastern shore of Tomales Bay to these sand bars to dig for clams Clam

diggers also frightened seals at Drakes Estero as did people canoeing and
hiking

Sources for disturbance at Double Point were almost entirely related to
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the presence of the wrecked boat The majority of these disturbances were

from Coast Guard helicopters 6 and personnel involved in the salvage

operation 4 Though a dog was observed flushing seals only once dogs

commonly accompanied clam diggers at Tomales Bay and fishermen at Duxbury

Reef when seals were disturbed

Natural sources for disturbance included large birds such as Turkey

Vultures Cathartes aura and Brown Pelicans Pelecanus occidentalis

alighting near seals at Drakes Estero a black tailed deer Odocoiieus

hemoinus swimming by the Point Reyes Headland herd and a sudden land

slide in the vicinity of the Double Point herd Thirteen percent of the

disturbances were of unknown origin

During April and May when additional censuses were made seals were

disturbed on six days at Drakes Estero and on nine days at Double Point At

Drakes Estero these disturbance days occurred throughout the season

disturbances usually resulted from a single event and were short in

duration In contrast seven disturbance days at Double Point took place

during an eightday period in April Multiple disturbances occurred on a

single day and marine salvagers remained on the beach for three entire

days and one night The salvagers were 350 m from the south Bolsa Beach

herd and 250 m from the north Balsa Beach herd Seals were constantly

aware of their activities though salvagers made every attempt to minimize

their impact During eight days prior to the salvage operation U S Coast

Guard U S Army and news media helicopters flew daily over Double Point

below 300 At least twice helicopters landed on south Bolsa Beach

The degree to which these disturbances caused motherpup separations

disrupted nursing periods and ultimately contributed to pup mortality could
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be inferred from the incidental information that was collected during

observations

Of the 150 pups counted at Drakes Estero none were found dead and only

one lone and one lanugo pup were noted in April The lone pup was just

born when the herd of seals including the mother was flushed into the

Grater by a canner The pair was permanently reunited 1 h 45 min after

separation

In contrast 34 dead pups were counted at Double Point 14 in April 19

in May and 1 in June representing 13 of all pups 253 counted in 1982

Two of the dead pups displayed lanugo pelage The majority of dead pups

20 was seen from 29 April to 14 May which coincided with the peak of the

pupping season When the wrecked sailboat was present seven dead pups

were counted Most pups likely died from starvation since many were small

and very thin

Most lone pups were counted on 21 April 11 23 April 11 29 April

10 30 April 12 and 2 May 10 Only two lone pups were seen reunited

with females Pups with lanugo pelage were primarily seen in April 32

with only seven seen in May Our estimate for pups born with lanugo in

1982 was 15

On 21 April when salvagers were most active the number of seals on

land was never stable except at South Point the area most distant from the

Operation Seals stampeded en masse six separate times during the 35 h

observation period and individual animals particularly females with pups

were continually retreating to the water The highest number of seals

resting on land on this day was 248 including 31 motherpup pairs On 22

April the day after the salvagers had left a total of 605 seals
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including 133 motherpup pairs were hauled out The percentage increase

in soother pup pairs hauled out was nearly quadruple Females with pups
were significantly more reactive to disturbances than were other seals
When combining data from eight separate instances 74 females with pups
retreated to the water and 47 pairs remained on shore whereas only 135

2

adults fmmatures entered the water and 321 remained on shore X 3985

P0001

FisherySeal Interactions

The presence of harbor seals hauled out in Tomales Say when the herring
were spawning fluctuated widely from 0 to 271 Table 1 however the
numbers were no greater then than during other months see section on
Tomales Bay Seals were more difficult to census when in the water

because they did not travel in compact groups and instead surfaced
randomly and usually alone Our rough estimates for seals noted in the

vicinity of boats involved in commercial herring operations and for seals
feeding near spawning fish ranged from four to 50 on nine separate census
days At this time a small group of seals was seen hauled out far up the

bay near Papermill Creek an area hitherto unused
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DISCUSSION

Point Reyes accommodates a significant harbor seal breeding

population Our maximum figure recorded in late June was 2502 and was

substantially higher than that collected during most recent surveys Mate
1977 BLM 1980 but similar to that observed in early July 1981 by Dohl
1982 0ohl however reported much lower numbers in flay 1981 compared to

NPS simultaneous censuses in 1981 and to this survey particularly for
specific locations such as Double Point where only 243 seals including 30
pups were noted Preliminary data collected in the most recent CDFG aerial

survey in 1982 were similar to that presented here D Miller Department
of Fish and Game Menlo Park CA pets comm

For some Locations within the study area the CDFG aerial survey

figures proved more accurate than ground surveys because of distance from
shore and angle of view Our information on harbor seals at Bodega Rock

for example was unreliable because seals primarily hauled out on the back
side of the island out of view Miller recorded 115 seals in May of 1982

The most seen there by us was 48

All aerial survey estimates failed to equal the number of seals

recorded in ground surveys at Double Point and Drakes Estero during the
breeding season Our figures indicated that Double Point was the largest

harbor seal pupping ground in the state Combined with seals recorded at

Drakes Estero Tomales Point and Tomales Bay the Point Reyes population of
harbor seals represented a significant proportion 14 of the state

population which Miller estimated to be 19000 in 1982 Killer pens
comm Millers estimates for the number of pups in Marin County
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however were unduly low 224 compared to our counts 566 and 564 because
the CDFG survey was in April rather than May

These figures are not absolute though and indicate only trends

because we do not know what percentage of the total population is hauled
out in a given area even under optimal conditions Sullivan 1979

estimated that harbor seals spent 50 of daylight hours in the water and
Pitchers data revealed that radio tagged seals hauled out 50 of the days

during June Consequently the harbor seal population in Point Reyes may be

substantially higher than our estimates

Though little information was available for determining whether the
reproductive population has been increasing in the Point Reyes area data
collected at Double Point and from Bolinas Lagoon suggest that on a local
level there has been an expansion in usage during the breeding season

There is no indication however that the size of the resident population

at Double Point has changed because summer and winter means were similar
The increase is explainable therefore by the emigration of animals to the
area Because the population of subadults remained relatively stable year

round breeding animals likely represent a major part of the influx Each

year distinctively marked and scarred adult animals arrived at Double
Point and if present in previous years would easily have been identified
A rapid increase in the number of harbor seals has also occurred on S E
Farallon Island during the past decade also attributable to emigration

because only two pups have been observed there in any given season since
1971 PRBO unpubl data

The seasonal fluctuation in numbers throughout the area was expected

Unexpected however was the degree of seasonal change in coastal versus
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estuarine aggregations Coastal populations appeared to receive a

significant influx of transient animals in the breeding season whereas
estuarine populations experienced a lesser influx Mere was no evidence

that estuarine animals shifted to coastal areas to breed nor that coastal
animals moved into estuaries such as Tomales Bay to feed on herring since
the number of seals counted there in winter was no greater than during
breeding and summer seasons

Studies by Everitt and Jefferies 1979 in Washington State showed
that seasonal movement occurred between Grays Harbor Willapa Bay and the
Columbia River with the former the preferred breeding ground and the latter
a wintering area Movement from bays to coastal locations was not

indicated in their study The same pattern could exist for the Point Reyes

region with exchange occurring between Tomales Bay Drakes Bay and Bolinas
Lagoon Certainly the postpupping increase of animals at Bolinas lasting
until late October suggests that seals were migrating there for reasons
other than pupping However the degree of decline in numbers at both

Tomales and Drakes Flays during the winter months did not equal the
elevation at Bolinas More likely seals were traveling to areas outside

the Sanctuary A comparison of aerial surveys conducted by BLM 190 in

May and January denoted a northward movement of seals from this region to
Sonoma and Mendocino Counties in winter In January seals were using more

locations and forming smaller groups in May seal haul out sites were
reduced 10 and population size increased 257 The number of haul out

sites in Point Reyes did not increase during winter months further
suggesting that seals were migrating to other areas

Pitchers 1979 study of radio tagged harbor seals in Alaska revealed
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substantial variation in distances that individuals moved Some seals

moved long distances 194 km to one or two other locations from the site

of capture and some were year round residents Year round site fidelity

of known seals over a sevenyear period has also been documented at Double

Point as has seasonal emigration of known females demonstrating that

seals here may also display breeding site fidelity Allen unpubl data

Information gathered from radio tagging revealed too that seals spent

more time hauled out in June 50 and less in September 41 Pitcher

1979 Winter numbers likely are reduced at Point Reyes both by dispersal

and by alterations in daily hauling patterns

From our analysis time of day tide and substrate type were the

determining factors in the diurnal haul out pattern of seals The

influence of each factor alone and in combination differed tremendously

as is indicated by the variety of patterns documented in other studies

Ainley et al 1977 Allen et al 1988 Boulva and McLaren 1979

Calambokidis et al 1978 Fancher 1979 Pitcher 1979 and Sullivan 1979

Sullivan 1979 determined that seals hauling out on rocky intertidal

areas in northern California were influenced only by tides and did not

follow a diurnal pattern Conversely on Sable Island along the eastern

seaboard of Canada seals hauled out on sandy beaches independently of

tides and daylight hours but were not present at night Boulva and Mclaren

1979 Calambokidis 1978 found that seals preferred various sites

depending upon access at different tide levels

At Drakes Estero an estuarine site more seals were hauled out at

mid day and tide became a limiting factor primarily when sand bars were

inundated A similar pattern was demonstrated at Bolinas Lagoon in spring
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and summer but not in winter Allen et al ms During the breeding

season at Double Point the number of seals increased progressively

throughout the day so that even at medium tides more seals were present
At South Point a rocky intertidal subsite seals decreased in number after
low tide because of limited hauling out space and would then shift to the
beach In Point Reyes therefore seals seem to haul out within an optimum

range from mid day to late afternoon at low to medium tides The physical

features of each location though must be assessed when evalutating daily
trends in seal behavior

Disturbance to seals must also enter into the analysis when

distinguishing daily haul out patterns At heavily disturbed areas such as

Strawberry Spit in San Francisco Bay seals have adapted by hauling out at

night Paulbitski 1975 In this study seals do not appear to experience

levels of disturbance which would preclude their daytime presence Though

seals were often flushed from sand bars in Tomales Bay and Drakes Estero

these were primarily incidental occurrences subject to seasonal human

activites Alternate haul out sites in the vicinity allowed for some

flexibility in seal haul out opportunities and were believed important to

seal adaptability in Bolinas Lagoon Allen et al 1980 Certain locations

in the Sanctuary however lack suitable alternate sites and consequently
are more vulnerable to disturbances This is the case primarily for

coastal locations where haul out space is limited as was evidenced at

Double Point in 1992 where seals were unable to accommodate to prolonged
disturbances Adequate alternate sites were unavailable and instead

seals spent more time in the water

Disturbance was also an important consideration in reproductive
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success The deleterious effects of human related disturbance on pup

survival have been addressed in studies by others Boulva and McLaren 1979

Kenyon 1972 Johnson 1977 Though no areas in this survey suffered undue

pup mortality deaths were higher at Double Point in 1982 than in 1977 when

the percentage was estimated to be 747 Allen 1980 In the 1977 breeding

season seals were flushed into the water on 13 separate days but in

contrast to 1982 disturbances were short in duration Our 1982 estimate

is probably low because carcasses removed by wave scouring and those pups

predated upon by sharks would be missed The 1982 mortality rate was

similar to that recorded by Boulva 1979 His research though involved

manipulation of pups which caused separations and ultimately death in some

cases and therefore his figures are not representative of an undisturbed

population

Pup mortality at Double Point was probably exacerbated by greater

levels of disturbance occurring early in the season Interruption of

nursing periods would tend to weaken young pupsand pup separations
desertions were likely related to disturbance since females with pups were

highly reactive to disturbances Johnson 1977 reported that the major

cause of pup deaths at Tugidak Island Alaska was starvation due to

disturbance induced separations desertions of young pups Some premature

births could have been precipitated by disturbance since the percentage of

pups with lanugo in 1982 was double that in 1977 637 Allen unpubl
data

The absence of dead pups at Drakes Estero was probabluy due to a

combination of strong tidal flushing near the mouth of the estero and haul

out sites being completely awash during high tides so that carcass
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deposition would be in areas other than the haul out site
Fisheryseal interaction in Tomales Bay during the herring season

was minimal in this study since the numbers of seals censured near

fishing vessels were few Miller 1981 also found little interaction

between harbor seals and herring operations in Tomales Bay in 1980 and in
fact fishermen followed the activities of pinnipeds in order to locate
concentrations of herring

Though not included in the scope of this study pinnipeds did
interact with commercial gill net fishing operations from late May to

midJuly Gill nets were constructed of 4 monofilament line and extended

up to 2 mi in Length We gathered information from various agencies and

organizations involved in collecting beachcast marine mammals in order to
determine whether these fishing operations were incidentally killing marine
mammals The number of dead animals 40 that washed ashore in the area

was much higher than expected with 18 harbor porpoises 19 harbor seals
and three sea lions All but three of the 19 harbor seal specimens were of

weaner or yearling size 4 Size may be an important consideration since

smaller marine mammals are believed to be susceptible to entanglement and
drowning in nets whereas large animals are able to break away A few of

these specimens were actually entangled in netting when they washed ashore
The incidental take of harbor seals in Alaska Washington and Oregon is
associated primarily with gill net fishery interactions in which seals are
either entangled in nets or shot by fishermen NMFS 1980
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419904

Preliminary recommendations are presented here based on results from

the first year survey From these we can modify censusing techniques for

the second survey year Our initial results indicate that diurnal and

tidal effects on the hauling out behavior of seals vary within an optimum

range from mid day to late afternoon at low to medium tides The physical

attributes of each location seem to determine when is best to census within

this optimum range Thus more attention will be given to the interplay of

these factors when conducting simultaneous censuses

The breeding population represents a sizable proportion of the state

population and a tremendous number of seals appear to migrate to the

Sanctuary to breed from unknown areas Radiotagging and tracking of seals

could provide valuable information on where these transient breeding

animals disperse in summer and winter months Only with this information

can one determine whether resource plans in areas outside of the Sanctuary

are in conflict with Sanctuary management plans

The qualities that attract seals to Point Reyes to breed in large

aggregations at Double Point Drakes Estero and Tomales Point are numerous

including suitable habitat and food availability Likely another important

reason is lack of human intrusion since none of these areas have been

developed nor are they readily accessible Consequently reasons for

preserving and protecting existing haul out locations are enhanced First

however we must identify present levels of disturbance From the second

survey year we will collect specific data on whether disturbance is

severely impacting seals At the completion of the second survey year we
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will be able to forward recommendations on long term monitoring techniques

and on management considerations
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INTRODUCTION

In the past information on the status of California Zalophus

californianus and northern Steller sea lions Eumetopias ubata at

Point Reyes has been sketchy Mention of the historical presence of sea

lions in the area is made by 5cammon 1874 California Fish and Game

censused breeding sea lions along the California coast between 1930 and

1970 Bonnot 1937 Bonnot et al 1938 Bureau of Marine Fisheries

1947 Bonnot and Ripley 1948 Ripley et al 1962 Carlisle and Alpin

1966 1971 Frey and Alpin 1970 but it was not until 197475 Mate

1977 that aerial surveys to look at seasonal fluctuations in the sea lion

population began Aerial surveys of northern and central California

continued in 1980 and 1981 BLM 1981 Dohl 1982 These and other censuses

Chan 1979 are summarized in Table 11

The first year March 1982 February 1993 of the sea lion assessment

program was set up to initiate close scrutiny of seasonal diurnal and
tidal fluctuations in numbers and age classes of sea lions in the coastal

zone of the Point Reyes Farallon Islands National Marine Sanctuary We

also wanted to determine whether Point Reyes is a breeding rookery or just

a haul out area to establish what interchange occurs between the Point

Reyes and the Farallon Island sea lion populations and to determine how
the herring Clupea harengus run in Tomales Bay affects sea Lion numbers

along the coast
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METHODS

We censused California and northern sea lions at the Point Reyes
Headlands Figure 1 twice a month throughout the year March 1982
February 1983 During the breeding season we censused once a week
checking for evidence of pupping one census each month lasted from 0700

to 1800 h to assess
sea lion haul out patterns

discover when maximum

numbers haul out and determine how seasonal diurnal and tidal changes
affect each species Some censuses were incomplete because weather fog

high winds or heat waves impeded the count California sea lions were

censused once a month at Bodega Rock During the herring run December to

March there were nine censuses of Zalo hus in Tomales Bay by boat
All counts of the Point Reyes Headlands were made from Sea Lion Overlook

with a 25X spotting scope
In August a hidden cove containing up to 100

animals was found south of the main haul out from then on it was censused

regularly from the antenna north of Sea Lion overlook Descriptions of

animals with distinctive scars or marks were recorded whenever seen
Weather and tidal conditions were also noted

Whenever possible both sea lion species were separated into five
ageclasses adult male subaduit male femalesize immature and pup
These censuses were compared with weekly sea lion censuses on the
Farallones during the same time period Because of the difficulty in

separating age classes when counting thousands of animals California sea
lions on the Farallones were divided into four age

classes male

femalesize immature and pup
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herring nets

Northern Steller Sea Lion

Unlike the California sea lions at Point Reyes whose numbers peak during

migration northern sea lions reach peak numbers during the breeding season

from Hay to August Fig 13 This is similar to the pattern on the

Farallones Fig 14 The high count at the Headlands was 19 animals on 27

August Table 13 and 192 animals on 24 June at the Farallones

Female and immature northerns were present year around at Sea Lion

Overlook We counted up to six adult males between May and August

Subadult males were present primarily from April to August with a few

sightings in late winter No pups were observed during the breeding

season Three animals with distincitive marks or scars were recognized

at both Point Reyes and the Farallones a female in January and two subadult

males during the breeding season

During 12 allday watches the numbers of northern sea lions varied

irregularly depending on the initially chosen haul out sites If they

hauled out on low offshore rocks numbers decreased as swells and tide

rose to cover the rocks If however the northerns were hauled out on

high rocks numbers remained high after 1000 h regardless of tide or swell
O calm hot days animals went into the water as the air temperature

increased

In general numbers were lowest before 1000 h then increased and

remained high throughout the rest of the day depending on temperature

swells and haul out area
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Adult and subadult males were seen in the water more frequently than

females and immatures on three days in May a hull was seen feeding on

unidentified fish near Bauble Point
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DISCUSSION

Both California and northern sea lions are at the edge of their breeding

ranges in the FarallonPoint Reyes National Marine Sanctuary California sea

lions breed primarily south of Point Conception with major rookeries at the
Channel Islands California and the islands off Baja Mexico major

breeding areas of northern sea lions are on the Aleutian and Pribilof
Islands in Alaska Scheffer 1958 Both species have small breeding

colonies on the Farallon Islands 12 northern pups and 2 hus pups

were born in 1982 No cows of either species pupped on the mainland in 1982

The population of California sea lions has increased throughout its
range in the last 50 years for the last several years the increase has

been about 5 each year in California In the past only adult and

subadult males migrated north while the adult females and juveniles

remained near the southern rookeries Bartholomew 1967 A change in

migration pattern was first noted at the Farallones in 1978 when large
numbers of immature sea lions hauled out in the fall Since then the

population at the Farallones has tripled Ainley et al 1981 propose that

the increase in numbers and in the proportion of immatures at the

Farallones is due primarily to the abundance of Pacific whiting Merluccius

productus near the islands The availability of whiting to sea lions

increased dramatically when the foreign whiting fishery which was

competing directly with sea lions was eliminated by the imposition of the
200 mile fishing limit in 1977 Unfortunately we do not have comparative

censuses for the mainland sea lion population
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In general fluctuations in the number of California sea lions are

similar at the Farallones and the Headlands Figures 7 9 but there is a

sharp peak in numbers at the Headlands in December January which does not

occur at the Farallones This may be a result of animals concentrating in

the area to take advantage of seasonally abundant herring spawning in

Tomales Bay

The ageclass distribution between the Farallones and the mainland is

quite different When looking at the age classes at the Farallones Figure

12 it is apparent that the adult and subadult males are essentially gone

during June and July begin to return in August and migrate through in

several waves during the fall These waves decrease by winter as the males

head further north and then increase again in April and May as the males

return south to the breeding grounds Mate 1977 For immatures the

pattern is different numbers increase from August to December The

majority of these animals are young of the year dispersing from pupping

areas in Baja and the Channel Islands Numbers are low during winter and

spring

At Point Reyes the picture is a little more confusing The adult males

follow a similar pattern to the Farallones but immatures peak in number in

July rather than in August as they do at the Farallones This may indicate

that dispersing juveniles haul out at the coastal site before moving to the

Farallones The number and percent of femalesize animals primarily 35

year old males is lower throughout the year on the mainland Conversely

there is a significantly higher number of adult and subadult males at the

coast than offshore p01 Although statistically significant this
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difference may not have biological significance For most of the year the

Point Reyes population is less than a tenth the size of the Farallon

population and the apparent difference in haul out patterns may merely be

due to movements of animals the 18 miles between the two points It is

also possible that it is a real difference and that juveniles concentrate

where food is more abundant and consequently easier to catch

Tamales Bay and San Francisco Bay are the major spawning areas for

herring in California From December to March herring migrate in large

numbers to Tamales Bay where they lay eggs in the eel grass beds After

spawning they return to the open ocean Sprats 1981 Censuses of sea

lions in Tamales Bay during the 198283 spawning season were difficult

because of severe winter storms Maximum counts were 33 sea lions on 10

December Only one sea lion was observed taking fish fron a net although

all the sea lions concentrated at the mouth of the bay near the herring

fishing fleet Only California sea lions were observed Twenty percent

of these were adult males

In central and southern California waters the range of California and

northern sea lions overlap While California sea lions have increased

northern sea lions have suffered a concomitant decline in the last half

century Speculation on the causes of this shift include a warming trend

in water temperature a change in food resources and diseases causing

reproductive failure The northern population at the Headlands is now

small maximum count 19 compared to previous years Although Chan 1979

recorded observations of pups in dune 1975 we did not see evidence of

pupping during weekly censuses in May and dune It appears the Headlands
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populations since it has changed their environment so drastically But

exactly what these changes are and how they might affect the population in

the Long term we can only begin to guess at Continued censuses to compare

the interrelationship and differences of the Farallon and Point Reyes

populations will improve our chances of understanding population

fluctuations of the sea lion populations within the Sanctuary
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Table 2 The average number of harbor seals hauled out by season during

simultaneous censuses in the Point Reyes Farallon Islands

Marine Sanctuary in 1982 33 x is the mean number of seals

SE is the standard error and n is the sample size Tomales Bay

includes Hog Island Tamales Point includes Bird Rock and Brakes

Estero includes Limantour Spit

LOCATION

Summer

x 1916

Tomales Tomales Point Drakes Double Duxbury Bolinas All

184

Flay Point Reyes Estero Point Reef Lagoon Sites

Breeding

8 8 8

range 102281 137454 13149 146469 69469 0164

x 2130 3762 1045 4367 5175 826 738 18394
SE 133 508 168 253 306 95 96 1501
n 10 10 10 30 33 10 10 10

range 149285 151 563 44232 116726 228851 19109 30126

Summer

x 1916 2429 717 3311 2465 623 833 11915

SE 215 455 184 391 461 238 103 1085

n 8 8 6 12 8 8 8 8

range 102281 137454 13149 146469 69469 0164 24138

Winter

x 923 1583 491 2574 1429 495 564 6924

SE 307 222 179 345 477 215 61 1641

n 8 8 8 12 8 8 8 8

range 31271 80240 8155 93421 30359 0148 2983
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Table 3 The maximum number of harbor seal pups counted by month at each
haul out site in the Point Reyes Farallon Islands Marine Sanctuary
in 1981 and 1982 Data for 1981 were provided courtesy of Gary Fellers

National Park Service

LOCATION

Tomales Tomales Point Drakes Double Duxbury
Reef

Bolinas

Lagoon
B Paint Reyes Estero Point

1981 April 0 4 0

84

5

lg6

0

p

1

12

Kay 25 83
4 54 0 3

June 0 106

1982 April
19 1

19

101

150

262

263

0

1

0

17

May 5858 135

54 18 60 90 5 4

Tune 23

Seals at Point Reyes Headland were not censured in 1981
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Table 4 The average number of harbor seals at coastal and estuarine

locations during the breeding and nonbreeding seasons x is the

mean number of seals SE is the standard deviation and n is the

sample size

Coastal Estuarine

Breeding

x 9249 7218

SE 856 410

n 10 10

Non breeding

x 4973 4745

5E 625 484

n 16 16
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Table 7 The seasonal average number of harbor seals at Double Point in

1976 1977 1978 and 1982 is the mean 5E is standard error

and n is the sample size

Breeding Summer Winter

1976
T 1952 1657 1238

SE 176 357 340

n 1 13 9

range 112320 28 408 26347

1977
3045 2226 1068

5E 221 359 221

n 30 21 10

range 109 594 54544 36212

1978
3301 2176

SE 291 672

n 19 8

range
r

114556 38512

1982
5175 2465 1429

SE 306 461 477

U 33 8 8

range 228 851 69469 30359

insufficient sample size for comparison
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Table 8 The relationship between tide and the number of seals hauled out

at Drakes Estero Double Point and subsite South Point from 1

hour prior to 4 hour after low tide x is the mean number of

seals SE is the standard error and n is the sample size

HOURS OF LOW TIDE

1 0 1 2 3 4

Drakes Estero

x 4140 4123 4067 4173 4578 3938

SE 298 323 244 286 310 313

n 12 13 13 8 6 5

Double Point

x 3748 4359 4278 4512 4657 5671

SE 448 429 414 414 437 632

n 10 16 17 18 14 7

South Point

x 270 374 369 323 276 210

SE 66 66 66 67 66 116

n 7 12 14 13 11 6
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Table 9 The relationship between time of day and the number of harbor

seals hauled out at Double Point in the breeding season during

low to medium tides x is the mean number of seals SD is the
standard deviation and n is the samle size Census days when

disturbance occurred were excluded

TIME

0700 1000 1100 1200 1300 1400 1500 1600
0800 0900

x 2615 2003 2857 2608 3295 3913 475E 4530 4837 5834

SD 1025 869 856 931 1397 1444 1549 1954 1867 1246

n 7 12 13 12 13 12 14 16 14 8
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Table 11 Population of sea lions at Pt Reyes 1936 1981

Northern California Total

Year Date sea lion sea lion Number

1936 21 June 1 July 45 9 54

1938 13 26 June f 6

111
1945 June

2
1947 June 2

93
1958 June

180 1800
1958 7 Dec

105 105
1959 7 Dec

625
1960 June

795
1951 June

259
1965 1 3 June

78
1967 12 Dec 78

420
1969 3 6 June

197
19701 9 11 June

150 400 550
1975 7 18 June

10

1975

8 18 July
4 17 Jan

10

100 1000 1100

14 27 Feb 100 1500 16001

1981 17 Jan
513 513

518
19 21 4ay

518

30 June and
0

1 8 July 0 0

356 356
28 30 Sept

Includes animals at Point Arena

Data from Bonnot 1937 Bonnot et al 1938 Bureau of

Marine Fisheries 1947 Bonnot and Ripley 1948 Ripley et

al 1962 Carlisle and Alpin 1966 Frey and Alpin 1970
Carlisle and Alpin 1971 Chan 1979 Dohl 1982
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Table 12 High counts of California sea lions at Point Reyes Headlands 1982 1983

Adult Subadult Female

Date Total male male size Immature unknown

15 March 234 74 52 94 14

31 March 244 77 63 92 12

7 April 338 107 25 116 7 83

15 April 141 27 39 63 12

27 April 151 52 42 47 10

6 May 96 60 17 12 7

16 May 169 65 50 40 14

20 May 66 40 12 10 4

30 1Kay 106 56 38 10 1

1 June 129 24 94 7 4 4

10 June 28 16 9 3

24 June 64 8 15 20 16 5

1 July 105 2 8 26 69

8 July 41 6 10 9 16

23 July 49 28 14 3 4

3 August 163 91 48 4 0 20

20 August 195 49 71 35 7 33

27 August 262 37 113 61 51

23 Sept 207 43 80 55 28

29 Sept 118 16 4 69 29

17 Oct 132 22 12 65 33

28 Oct 111 18 4 39 41

12 Nov 144 39 69 32 4

22 Nov 37 2 24 9 2

20 Dec 138 21 65 47 4

28 Dec 270 12 224 31 3

27 Jan 22 5 12 4 1

11 Feb 46 8 20 16 2

17 F 39 5 26 6 2
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Table 13 High counts of northern sea lions At Pt Reyes Headlands 1982 1983

Adult Subadult Female

Date Total male wale size Immature

15 March 0

31 March 3 1 2

7 April 2 1 1

15 April 8 1 6 1

27 April 8 1 2 3 2

6 May 11 3 4 2 2

16 May 12 3 5 3 1

20 May 14 6 4 2 2

30 May 11 4 5 2

1 June 14 3 3 6 2

10 June 11 3 3 4 1

24 June 14 2 4 5 3

1 July 10 3 1 2 4

8 July 11 1 0 4 6

23 July 14 1 5 4 4

3 Aug 14 2 3 7 3

20 Aug 12 1 3 4 4

27 Aug 19 1 6 10 2

23 Sept 7 6 1

29 Sept 4 3 1

17 Oct 6 5 1

28 Oct 5 4 1

12 Nov 7 7

22 Nov 3 3

20 Dec 8 4 4

28 Dec 6 4 2

27 Jan 1 1

11 Feb 6 1 5

17 Feb 4 3 1



APPENDIX I

From Allen et al ms

24

22

20

v
cr
w

14

Q
w 12

u

0

tr 10
w
m

z
8

z

w 6
2

7

KENT ISLAND

s WINTER

BREEDING

SUMMER

G

2

7 8 9 10 11 12 13 14 15 16 17 18 19 24

TIME OF DAY PST



FIGURE 1

Bodega Rock

Bird Rock

Tomales Bay

rakes Estero

Limantour Estero

Pt Reyes
Drakes

Bay
ea Lion Cove Bolinas

Double Point Lagoon
lit Root Cove

Duxbury Reef

Farallon

islands

0

San Francisco

Half Moon

Bay



FIGURE 2

u
J

W
V

u

0
w
W
Cad

z

4

3000

2500

2000

1500

1000

5a0

M

MONTHS



FIGURE 3

t17

4
W
n

u

0
ce
W

Z

Z

U1

IL

1 500

i10I

500

f i

y

1

1 4

r
i

1

i

r

M

COASTAL cro

ESTUARINE

o

A M J J A S

MONTHS

0
i

r

r

E I 1 1 J

O N D J F



FIGURE 4

u

a

v

S

MAXIMUM NUMBER OF SEALS
N W p cn cn 4 CD cD

n o 0 0 0 v 0



FIGURE 5

500

400

J

JJ

300

r

m 200
z

z
d
W

ivv

FAD

L AGES

IBADULT
U LT oo

J F M A M J J A S D N D

n 10 12 22 38 29 21 17 12 10 9 8 9

MONTHS



FIGURE 6

n
J

V
n

L

n

Z

Z
a
w

2

500

440

300

200

r

n

0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900

7 11 12 13 13 13 13 13 13 13 13 5 5

HOUR OF DAY PST



FIGURE 7

cn
z

300

o
J

Q
W

co 200

0

cr
W

Z I00

M A M J J A S 0

MONTHS

CALIFORNIA SEA LIONS AT PT REYES

N D J F All

HEADLANDS 1982

FIGURE 8

Me

z

0300
Q
w

0
200

w
uj
m
2
D
z

rif

M A M J J A S 0 N D J F M

MONTHS

CALIFORNIA SEA LIONS AT BOEGA ROCK 1982 1983



I

FIGURE 9

3500

cn

00 3000
J

w 2500

v 200
cr
w
co 150

z

100

50

M A M J J A S O N D J F

MONTHS

CALIFORNIA SEA LIONS AT THE FARALLONES 19821983



p

m
r
v

m

0
n

n
b
r

0
m
z

b

m

D

r

v v
z z

M

r

m

m

m

a
v
r

z
v
cn

r
W

co
N

D
CD
W

oo

C

L

a

C17

w

l

LM

c

17FRINFIllium
a
v
C
r

D
r
m
M

PERCENT OF AGE PRESENT



PERCENT OF AGE CLASS PRESENT

c

D
D

U
m

0
11

n

c

0
m

z c
D

U
m

D

U
D
z

U

m CD
rn
coo

z
m
D
v

z C
v

m
ry

rn

G

m

r 0 Q



PERCENT OF AGE CLASS PRESENT

x9
rn

0
r
A
Cn
in
rnrn
En

0

n L

r

0

v

n
rz
v1
Z

n 0

i

z
r
0
z
rn
cn
r

D

1 V

Oj

0
c

mM

h 00



FIGURE 13

cn
z
0

Q
w

w 20
0

cr
w
Go
m
D

10

M A M J J A S 0 N D J F

MONTHS

NORTHERN STELLER SEA LIONS AT PT REYES HEADLANDS 1982 1983

200

10 150z
0

J

Q
w
Ui

w 100
0

m
W
CO

z 50

FIGURE 14

NORTHERN STELLER SEA LIONS AT THE FARALLONES 1982 1983

M A M J J A S 0 N D J F

MONTHS



ASSESSMENT OF PINNIPEDIHUMAN INTERACTIONS IN

POINT REYES CALIFORNIA 198384

Sarah G Allen and Harriet R Huber

Point Reyes Bird Observatory
4990 Shoreline Hwy
Stinson Beach CA 94970



e

ASSESSMENT OF PINNIPEDHURAN INTERACTIONS IN

poiNtT REyES CALIFORNIA 198384

Sarah G Allen and Harriet R Huber

Point Reyes Bird Observatory
4990 Shoreline Hwy
Stinson Beach CA 94970

Final report to the Sanctuary Programs Office
National Oceanic and Atmospheric Administration
1984



4

r

ABSTRACT

The breeding population of harbor seals in the Point Reyes area

California is one of the largest in the state and because of its

proximity to a large urban area there is significant potential for

human impact We examined sources for disturbance to seals and the

degree to which these sources affect seal behavior at each major

haul out site Recreational fishermen and boats were the major

causes for disturbance and Tomales Bay was the primary area where

seals were disturbed Seals responded to frequent disturbance by

using alternative haul out sites and usually rehauled within 30 min

At Tomales Bay though a lower proportion of the herd was likely to

rehaul in comparison to other locations and often seals never

rehauled The reproductive rate was depressed and the pup mortality

rate was inflated at Tomales Bay compared to more remote haul out

areas such as Double Point Disturbance to California and northern

sea lions at Sea Lion Overlook Point Reyes Headlands was minimal

because of the inaccessibility of the area to hikers and boats No

conflict was observed between pinnipeds and commercial herring

fishing activities in Tomales Bay Commercial gill net fisheries in

the area incidentally killed many small marine mammals in 1982 1983

and 1984
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INTRODUCTION

The breeding population of harbor seals in the Point Reyes area

California ie the outer coast of Marin County is one of the largest
in the state Allen and Huber 1983 Miller 1983 and because of proximity

to a large urban area the potential for human impact is great Much of

the outer coast of Marin County is within the Point Reyes National Seashore

and the Golden Gate National Recreation Area and as a consequence is

heavily frequented by tourists Human activities near harbor seal haul out

sites include commercial and recreational boating and fishing sport

diving flying military helicopters private aircraft and hiking

birdwatchers tidepoolers Kaza 1984

Harbor seals when hauled out on land are sensitive to the presence

of humans and when disturbed they will characteristically retreat into the
water en masse Seals exposed to frequent and intense levels of human

intrusion may change diurnal haul out patterns Calambokidis et al 1978
Paulbitski 1975 move to alternative haul out sites Allen et al 1984

abandon pups Johnson and Jefferies 1977 Boulva and McLaren 1979 Slater
and Markowitz 1983 or leave an area entirely Bartholomew 1949 Newby

1971

The degree to which human activities affect seals in the Point Reyes

area has not previously been examined except at Bolinas Lagoon Allen et

al 1984 At present the sea lions that haul out at Point Reyes headland

are not breeding there Allen and Tuber 1983 and thus are not as sensitive

to disturbance as the harbor seals Nevertheless it is still important to
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know the degree to which sea lions are affected by human activities because
they are as likely as seals to desert haul out areas because of repeated

disturbance Peterson and Bartholomew 1967 Kenyon 1952 Our objective

therefore was to gather data on the present Levels of human pinniped
interactions From this information specific management plans can be

designed to provide adequate protection for seals and sea lions and
informative interpretive programs for park visitors

METHODS

Visitor use is highest on weekends and thus we censused harbor seals
one weekend a month from March 1983 to March 1984 at Tomales Bay Bird
Rock Drakes Estero and Double Point to determine those locations where
seals are most subjected to human disturbance Figure 1 We chose these

areas because they are the primary haul out locations in the Point Reyes
region Allen Huber 1983 All humanseal interactions were recorded

More than one seal flushed into the water because of nearby human
activities was counted as a disturbance We noted type of disturbance

recovery rate percent of recovery proportion of animals rehauling within
1 hr and the use of alternate

haul out sites Luring the breeding

season seven additional weekend censuses were made to determine whether
disturbance was affecting pup survival

From March 1983 to March 1984 we also noted any disturbance to
California or northern sea lions during weekly censuses at Sea Lion Overlook
and semi monthly censuses at Bodega Rock identifying the source of
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disturbance whenever possible

Humanfpinniped interactions during the herring Clupea pallasi spawn in

Tomales Bay were observed from December 1983 through February 1984 Seven

separate censuses by boat were originally scheduled the herring fishery
however failed to materialize and we were able to monitor interactions on

only five days

When analyzing the effects of disturbance on seal and sea lion haul out

behavior we classified disturbance sources as hiker fisherman including

abalone diver and clam digger boat power non power aircraft dog

natural landslide bird and unknown The year was divided into three

seasons spring March through Tune summer July through October and

winter November through February The seasonal frequency of disturbance

was estimated for each location and expressed as a percentage of the number

of days seals were disturbed divided by the total number of census days for
each season The recovery rate for seals at each location was based on the

time it took at least 25 of the original herd to rehaul Excluded from

the analyses were times when fewer than 25 rehauled and tines when the

disturbance source remained for an extended time period The percent

recovery for each location was based on the average proportion of the

original members to rehaul within 1 hr When multiple disturbances

occurred the last disturbance within a sequence was used as the starting

time

As an index of seal sensitivity at different locations we recorded the

number of head alerts during five minute intervals within randomly chosen

groups of 10 seals A head alert as defined by Sullivan 1979 is a
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stereotyped behavior the seal raises its head and scans from side to side

while in a resting posture on land We then compared the mean number of

head alerts per minute at each site using oneway analysis of variance

with Scheffes Test for multiple comparisons at 005 Snedecor and

Cochran 1967

During the breeding season we also collected information on the number

of dead pups and on motherpup separations precipitated by disturbances We

estimated the mortality rate of pups before weaning for each location based

on the proportion of the number of dead to the maximum number of live pups

counted for the breeding season

Information on disturbance collected over eight years 19761983 at

Double Point was also analyzed The frequency of disturbance was expressed

as a percentage of the days disturbed divided by the days censured per

month for each year and we then calculated the monthly mean percentage

combining all years Sources for disturbance were categorized as

previously described the frequency for each category combining all years

was expressed as a percentage We then divided the year into three seasons

spring summer winter and determined the seasonal frequency for each

disturbance category

RESULTS

Harbor seals were flushed from haul out sites in Point Reyes on 107

occasions and on 24 of all census days in 198384 After combining data

from all locations Table 1 fishermen including clam diggers abalone



divers eel fishermen and crab fishermen were the primary source of

disturbance 41 431107 Hikers and boats power and non power were

equally disturbing to seals primarily in Tomales Bay and Drakes Estero

Seals were disturbed more frequently at all locations during the spring

45 than during either the summer 18 or winter 19 Table 2

Seals in Tamales Bay experienced the highest level of disturbance for

all seasons except winter and clam diggers were the greatest cause In a

single day up to 500 people were observed digging for clams on the sand

bars preferred by seals between Sand Point and Toms Point A barge from

Lawsons Landing ferried people to the sand bars Boats passing along the

channel bordering haul out sites also disturbed seals Tomales Bay was the

only location in this study where people were observed overtly and

maliciously harassing seals One seal was reported shot with an arrow by

people in a boat and on one occasion children were observed harassing a pup

left on the beach after the herd was actively flushed by the same children

At Bird Rock abalone divers disturbed seals most frequently while at

Drakes Estero they were disturbed equally by fishermen clam diggers crab

fishermen boats power and nonpower and hikers Hikers were the main

disturbance at Double Point Disturbances from aircraft dogs and

non humanrelated sources birds landslides deer rain were incidental at

all locations Table 1

In most instances seals rehauled after they were flushed from haul out

sites Table 3 Seals in Tomales Bay however were least likely to rehaul

during the census time period and most likely to use alternate sand bars on

which to rehaul In many instances clam diggers in Tomales Bay remained
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for entire low tide cycles thereby precluding the return of seals In most

cases seals at rakes Estero Bird Rock and Double Point returned to haul

out sites and did not move to alternate sites

The average time in minutes for at least 25 of the herd to rehaul

after disturbance was similar for all locations

Tomales Ray x 182 SD 85 n 14

Bird Rock x 292 SD 144 n 6

Drakes Estero x 223 SD 179 n 17

Double Point x 217 SD 112 n 12

The percent of recovery the proportion of the original herd to rehaul

within 1 hr varied though for each location A lower proportion of the

herd was likely to rehaul at Tomales Bay x 360 SD 388 n 42 than

at Bird Rock x 754 SD 290 n 9 Drakes Estero x 580 SD

395 n 31 or Double Point x 662 SD 372 n 16 Furthermore

42 of the time seals did not rehaul in Tomales Bay Table 3

Analysis of the sensitivity of seals at each location based on the

number of head alerts revealed differences between the areas seals

alerted significantly more often at Tomales Say Table 4

Despite the higher level of disturbance at Tomales Ray the number of

times pups were observed separated from females was equal to that of other

locations Table 3 The number of separations was expectedly higher at

Double Point because more pups were present there than at any other

location A survey of pups recovered by the California Marine Mammal

Center however revealed that a large number of pups 7 were removed by

people from Tomales Bay Lynne Amaya ZIMC Fort Cronkite CA pens



common This represents 16 745 of the pups counted there in 1983

There are no records of pups removed from the other locations

Very few dead pups were observed during this survey The most reliable

information on dead pups was gathered at Double Point since distance poor

visibility and the tide washing pups away precluded accurate counts at

other sites At Double Point the mortality rate was 87 23264 in 1983

Observations began at Double Point in 1975 and the level of disturbance

there has fluctuated Nevertheless a monthly and seasonal pattern is

apparent in the sources for and frequency of disturbance relative to the

seasonal presence of seals Disturbance levels were similar for all months

except November when seals were virtually absent see report Pinniped

Assessment 1984 by Allen and Huber Table 5 As expected most

disturbances occurred in spring 61 of all disturbances observed since

more censuses were conducted then However the proportion of days on which

disturbance occurred relative to total census days was similar for all

seasons Table 6

The primary identifiable reasons for disturbance in spring were hikers

aircraft and an assortment of non human causes including landslides birds

alighting too closely to the herd and wind whipped debris Western Gulls

Larus occidentalis were responsible for many disturbances in their

attempts to consume afterbirths of seal pups during spring Low flying

military helicopters as they traveled north or south along the coastline

were the main aircraft disturbing to seals Though abalone are plentiful in

this area we rarely saw abalone fishermen venture as far as Double Point

from the Palomarin access trail During summer all sources of disturbance



W

were nearly equal in their effect but during winter landslides rain and
hikers were the main sources We were unable to identify reasons for
disturbance in many instances but we suspect that nonhumanrelated causes
were responsible such as falling rocks since slides in this area are
common The marine salvage operation of April 1982 is separated from all
other categories because of its unique effect on the seals see report
Pinniped Assessment 1983 Allen and Huber

During censuses at Sea lion overlook and Bodega Rock northern and
California sea lions were flushed into the water ten times Table 7 The

source of disturbance was hiker abalone diver sailboat and low flying
helicopter one occasion each nonhuman four times and unknown twice
Most often it was the immature California sea lions which headed into the
water and then quickly within a half hour rehauled The percent of days

disturbed was 77 at Bodega Rock and 127 at Sea Lion overlook All of

the disturbances with known human cause occurred during the spring of the

nonhuman disturbances three were caused by rock slides and one by the
resounding splash of a northern sea lion bull as he dove off a rock

Fishery Interactions

Fishery pinniped interactions in Tomales Bay during the 198384 herring
spawning season were minimal because few herring entered the bay to breed
Preliminary data revealed that only 10 of the fishing quota for Tomales
Bay was reached in 198384 Pacific Coast Federation of Fishermans
Association Inc 1984 on the five occasions when we monitored
interactions December 17 January 12 January 20 February 23 February
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24 520 harbor seals and 145 California sea lions were observed in the

vicinity of fishing boats Both species were observed actively maneuvering

around boats as fishermen pulled nets from the water but none were observed

taking fish from the nets

The interactions of pinnipeds with commercial gill net fishing

operations from May through October 1983 were similar to 1982 Allen and

Huber 1983 We gathered information from various organizations involved in

collecting beachcast marine mammals to determine whether entanglement in

set gill nets was incidentally killing marine mammals Thirtythree dead

pinnipeds washed ashore in Marin county between May and October including
18 harbor seals and 15 California sea lions More than 75 1418 of the

dead harbor seals were small either weaners or immatures and therefore

more likely to become entangled in the nets since larger animals apparently

could break away Of the total only three were fresh enough to identify

traumas to the head The others were too decomposed to determine cause of

death they were found however in close proximity to other marine mammal

carcasses such as harbor porpoises Phocoena phocoena which had distinct

gill net marks impressed on their skin Nearly half 7 15 of the

California sea lions found washed ashore were immature and four of those

were also found in close proximity to other dead marine mammals indicating

death from gill net entanglement

DISCUSSION

With the exception of Tomales Bay harbor seals in the Point Reyes area

0
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were not severely disrupted from their normal diurnal or seasonal haul out

patterns by human disturbance Primarily in To Bay but also in Drakes

Estero however seals were more frequently disturbed than at coastal sites

probably because these estuaries are more accessible to the public and

because of the recreational pursuits offered there Raza 1984 The low

incidence of disturbance to seals at Lzmantour Spit normally a popular

beach was an artifact of the beach being temporarily inaccessible to the

public during this two year study period The primary sources for

disturbance varied for each location but in general recreational

fishermen flushed seals more often than any of the other categories Double

Point was the only exception here seals were equally disrupted by hikers

aircraft and nonhuman causes Fishing activities by park visitors in the

vicinity of seal haul out sites ususally consisted of clam digging in

estuaries and abalone diving at Bird Rock Boats traveling close by haul

out sites were the second major source for disturbance In Tomales Bay

power and sail boats were the main type of craft responsible and in Drakes

Estero kayaks canoes and power boats were equally disturbing to seals

The sources for disturbance observed in the Point Reyes area were much

the same as those documented in other studies Allen et al 1984

Calambokidis et al 1978 and 1983 Chapman 1979 Johnson and Jeff eries 1977

and Paulbitski 1975 Risebrough et al 1979 The unique attributes which

attracted people to each of the areas studied as well as the accessibility

of each dictated what activities were most likely to flush seals

Spring was the time of year seals were most likely to be disturbed at

all locations in 1983 even though recreational use of the Point Reyes
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National Seashore is consistently heavy throughout the year National Park

Service 1978 Clam digging is Legal in Drakes Estero and Tomales Bay year

round National Oceanic and Atmospheric Administration 1980 the level of

use in Tomales Bay though is greatest from February through June when

barges carrying up to 500 people per day run from Lawsons Landing to the

sand bars of Toms Point These are the months also when the tides are most

favorable for clam digging Spring tides are also frequently low enough for

people to hike along the rocky shore to Double Point and for sport divers to

easily collect abalone at Bird Rock

The ability of seals to adjust to human activities was similar to

findings in a study at Bolinas Lagoon Allen et al 1984 where seals sought

alternate locations to haul out and usually rehauled within about 30 min

The recovery rate of seals in Tomales Bay however was much lower than that

of the other sites We did not conduct nighttime censuses in Tomales Bay

but would suspect that seal numbers may be higher then because this was the

only site in the Point Reyes region with more seals present in the early

morning than at midday see report on Pinniped Assessment by Allen and

Huber 1984 Paulbitski 1975 also found this to be the case for harbor

seals at Strawberry Spit in San Francisco Bay

Our information suggests that there is a relationship between harbor

seal reproductive success and human disturbance At both Tomales Bay and

Drakes Estero the pupping rates were depressed compared to Double Point and

Tomales Point where disturbance levels were lower see report on Pinniped

assessment by Allen and Huber 1984 Slater and Markowitz 1983 also

calculated a reduced reproductive rate for a harbor seal population in San
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Mateo County compared to an undisturbed one in Santa Cruz County At

Bolinas Lagoon where seals are often disturbed the reproductive rate was

also depressed Allen et al 1984 The large percentage of pups removed by

humans from Tomales Bay 16 also compounds the deleterious effects of

disturbance on pup survivorship Many of the pups recovered by the CMMC

were most likely separated abandoned due to disturbance If these pups are

included in calculations our estimate for the pup mortality rate is 222

10145 for Tomales Bay The estimated pup mortality rate at Double Point

was 13 in 1982 when an intensive marine salvage operation occurred

compared to 1977 and 1983 when the levels of disturbance were low and the

mortality rates were only 74 and 87 respectively Allen 1980 Allen and

Huber 1983

The sea lions at Sea Lion Overlook are naturally protected in their

chosen haul out area since it is inaccessible to hikers because of steep

cliffs and to boaters because of hazardous rocks and surf Nonetheless

several hundred California sea lions stampeded into the water one day at the

sound of a loud whistle from a sightseer on the cliffs 200 feet above The

source of most other disturbance 37 was small rock slides from crumbly

cliffs Sea lions were disturbed less frequently than harbor seals at all

sites

Fishery pinniped interactions in Tomales Bay during the herring season

were minimal in both 1982 and 1983 because the numbers of seals and sea

lions near fishing vessels were low Miller 1981 also found little

interaction between pinnipeds and herring operations in Tomales Bay

The incidental take of pinnipeds along with other marine mammals in
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association with the commercial gill net fishing operations however has

increased substantially in this area over the past three years Public

concern over this issue has been so great that recent legislation has been

passed in California Senate Bill 2266 to mitigate the adverse effects on

marine bird populations Concern has since increased though that

measures to lower bird mortality have inadvertently increased mammal

mortality Marine Mammal Commission Annual Meeting 1984 In general

restrictions were enacted on the length of net depth of net set which

varies from 10 to 15 fathoms and the number of fishing permits The

California Department of Fish and Game was authorized to continue a

monitoring program to evaluate the effectiveness of these measures

Preliminary analyses of the Marine Mammal Commission and CDFG indicate that

harbor seals are equally succeptible to entanglement at depths deeper than

15f and in all types of gear excluding smallmesh monofilament netting

Bishop 1983 Wild 1983 These findings suggest that current legislation

is insufficient in curtailing the incidental take of pinnipeds in gill nets

Information is not yet available to determine whether this fishery is

adversely affecting local harbor seal and California sea lion populations

The qualities that attract seals to Point Reyes to breed in large

aggregations are numerous including habitat and food availability Likely

another important reason is lack of human intrusion because most of these

areas have not been developed nor are they readily accessible
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Consequently reasons for preserving and protecting existing haul out
locations are enhanced Based on this twoyear survey and a previous study

we have determined that with the exception of Tomales flay and Bolinas
Lagoon the seals in Point Reyes presently do not experience levels of
disturbance that severely disrupt their normal diurnal or seasonal haul out
patterns Note however that we were unable to assess the situation at

Limantour because the beach was temporarily inaccessible to humans during

this study To maintain present low levels of human impact a series of

options are possible

1 Posting of educational and informative signs regarding harbor seal
behavior and sensitivity at the access routes of each haul out location
Most human related disturbances that we observed were non malicious in
intent and were merely the desire to interact with wildlife by persons

unaware of adverse effects those interactions might precipitate eg pup

abandonment Signs were placed at the south end of Double Point in 1978

and have proven effective Access routes would include access by foot and

various boat launches in the vicinity of haul out areas ie Lawsons
Landing in Tomales Bay and Johnsons oyster Farm in Drakes Estero

2 Pamphlets including more detailed information on harbor seal
behavior haul out locations and the effects of human disturbance could be
available at various facilities in the Point Reyes National Seashore

frequented by visitors

3 Restriction of future access to seal haul out areas This would

include plans for boat ramps in Drakes Estero providing increased access for

power and non power boats
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4 Because lomales Bay has already been identified as a sensitive area

special programs could be instituted there to minimize existing human

pressures We therefore recommend more frequent patrolling of this area

on weekends during the clam digging season by personnel responsible for the

enforcement of the Marine Mammal Protection Act Another option would be to

encourage the owners of Lawsons Landing to transport clam diggers to sand

bars other than the primary haul out areas used by seals during the peak

pupping season during April and May

5 Primary haul out sites should be monitored on an annual basis during

the pupping season to determine the health of this major population If

censuses were conducted in early May one could determine whether the

reproductive success of the population was similar to or depressed in

comparison to this study period

6 Support continued monitoring efforts by the California Department of

Fish and Game of commercial gill net fishing operations in the area because

the potential adverse effects are likely high
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Table 1 The occurrence of disturbance to harbor seals at four major

haul out sites in Point Reyes March 1933 March 1984

M MM rnmrn mTn rnmrnrn MM MM lMmmmrnrnrnmmm711 7nmrnmmmrnrnmmmmiMmrnmrnm Tlrn iM7MrnrnrnlMmrnmrnTM rn7M TM Tn 111 Tle 7M SM

LOCATION

M Mrnrn7Mm m rnrn7Mm rn7MI MM MrnllmmmmM MrnS111F1fi MMTM TiT1Mrn1MT1171MM Mrn 111m mhTlMMMM MM m rnfl1MZM11 131711 mm MMMrn

Tomales Bird drakes Double

Sources Bay Rock Bay Limantour Point All Sites

TI 1M MTlmmmrn7Mrnlnm rn3srn7MmmrnTMrnnsmT31m1MmmTMnrrni lT1mn17MTIrn7Mmminmrn7MSnrnTnmmmmmrnlMmmme nmmrMTIT1rMn1m

Hiker 6 1 7 0 9 23

Fisherman 22 8 12 0 1 43

Boat 13 1 9 1 0 24

Aircraft 0 1 0 0 3 4

Dog 2 0 0 0 1 3

Nonhuman 0 0 3 0 4 7

Unknown 0 0 1 0 2 3

Totals 43 11 32 1 20 107

Days
Disturbed 19 9 13 1 15 57

Days
Censused 46 44 45 45 59 239

Days
Disturbed 413 205 289 22 254 240

mmmrM nlrnmT1mm111M 1MTlmiM Tern rnrnlnmm rMm7Mrnmrn mm TO Tm Mi M1M7Mm7Mm TM 71T1T1mmmM MMTITIMrnl Mm M
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Table 2 The level of disturbance by season to harbor seals at four major

haul out sites in Point Reyes 1983 1984

mmmM MM M mTH mM m M M mM M MMM MM M MmMMm MMM mM MMm MMM mm mM M MM MMM M 111m MM MM m Mmm Mm mum mum MM m MMM m

LOCATION
MM MMM mmmmm mMTll m M M m TM MM Mm m mm M mTMm Mm MMMM mm mMm711mM M MM m m MM

Tomales Bird Drakes Double

Bay Rack Estero Point Totals

MMmmmMmM MZMTM MmM mM MM M MMM MMM MM Mm MMM MM M MTMMTMM7 MMSMM MmMM MMM MMM MMM MwMMwwMMMUM MMMmM

Spring
Days Disturbed 14 5 8 10 37

Total Census Days 17 19 17 30 83

Days Disturbed 824 253 471 333 450

Summer

Days Disturbed 4 2 2 1 9

Total Census Days 12 11 14 14 51

Days Disturbed 333 182 142 71 180

Winter

Days Disturbed 1 2 3 4 10

Total Census Days 10 14 14 14 52

Days Disturbed 100 142 214 285 190

M mM Mmm mmiM M mM m M mM mM M M MM MMM MmM m mm mMmmm MMMmMM mM MM M M mm mMM Mm M Mm M M M Mm mM MMmMiilmM M M MM



Table 3 A summary of the effects of disturbance on harbor seals in Paint

Reyes 199384

MMM MMM M M m M MMM MMM MM MMm M MMM MM M MMMM MU M M MMM MMMM M M MMMM M TM MUM M M M M M M M MMM M M MM M MM M MM MMM M MM

LOCATION

M MMMMMM MMM MM mints MMM MM MM MM M M MIN M M MM M M M MM M M MM MM M MTN IN M MM m M

Tomales Bird drakes Double

Bay Rock Estero Point Totals

MUM MMMMMUM IMMMMM MMMMMMMMMMMMi11MU1nMMMMmMMMMMMMMMMMMMMMMMM M7NMMMMMMMMi11MMMMMMMMMMMMMM

Total Disturbances 43 11 32 20 106

Times Not Rehaul 18 0 5 3 26

Times Not Rehaul 420 0 155 150 245

Times Rehaul 580 1000 845 850 75

Times Use Alternate Site 12 3 1 0 16

Times Pups Separated 3 2 3 3 11

Total Puns Separated 3 2 3 8 16

Total Pups Dead 3 5 2 23 33

MMi11111INMMMMMmMMMmMM M MMMMinMMMMMMMMMMMi1fmMMMM UMMMMMUMMMMMMMMMM MUM MMMMMMM
MMMMMMMMMUM



Table 4 A comparison of the frequency of head alerts per minute at each

harbor seal haul out site using oneway analysis of variance with

Scheffes Vest for multiple comparisons df degrees of freedom

SS Sums of Squares MS Hean Square

mmmmmmmmmmmmmmmmmmmmmmmTHTHMMmmmTMTMmmmmmmmmmmmm

Source df 7S MS F Fprobability
1MmmmTMm MTM TMmmmmmmmmmmmmmmmm TM TMmmmmmmmmmmmm

Total 63 891

Alerts min 3 164 055 451 0006

Error 60 727 012

Area Mean Sample Size Separation
mmmmmmmmmmmmmmmmTMmmmmmm mmmmmmmmmmmmmmmmmmmmmmM

Drakes Estero 276 17 a

Tomales Point 350 8 ab

Double Point 447 19 ab

Tomales Bay 680 20 b

m m m m TM TM m mm m TMmmmmm m m TM m m m m TM TM m m m m TM IM 1M m TM m m m m TM TM m TM mmmmTM m m m m m m mm mMMm m m mMm

Significant at e 005
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Table 7 Disturbance to California and northern sea lions at Sea

Lion Overlook and Bodega Rock in Point Reyes March 1983
to Rarch 1984

mmmmmsnnsmmmmmmmmmmmmmmmmmmmmmmmmmm7nmmmmmmmrnmmmmmmTm
mmrnmmrn4mmmmmmmmmrn

Sources
Sea Lion Overlook Bodega Rock

irimmmfammmmrn mmmmm mmm mmm mmmmmm mm

Hiker
1

Fi sherruan
t7 1

Boat
a

Aircraft
1

Dog
O

0

t

Ikonhuman
4

Unknown
1

Days Disturbed
6

2

Bays Censused
47 26

Days Disturbed
127

77

manmrnmsnmmmxhmmrnmrnmmminrnmxnmmmm wrnmmmsMmn
mrnmrKminmmmmmmnrnrxmmmsninmrnmsnxnmrnmmmmmmm
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Pollution Studies of

Drakes Estero and Abbotts Lagoon

Point Reyes National Seashore

California

Abstract

Pollution Studies of Drakes Estero and Abbotts Lagoon

were initiated as a research project on the sediments of

Drakes Estero The National Park Service NPS wanted to

further the baseline study to includea compilation of

information on possible pollution and sedimentation inputs

into Drakes Estero and Abbotts Lagoon The study called for

a compilation of literature of research conducted on lagoons

and estuaries of the Pacific Coast of the United States The

study investigated sedimentation patterns and sediment

accumulation rates for the two areas the amounts of

herbicides and pesticides in the sediment of the systems and

the concentrations of plant nutrients in creeks entering the

the study sites during storm events

The study compiled an annotated bibliography with over

490 entries of literature on research conducted in lagoons

and estuaries of the West coast of the United States Anima

1990 Based on interpretations of geophysical records Pb210

and Carbon dating the study determined that sediment input

into Drakes Estero and Abbotts Lagoon over the last 8000

years was about 35 cm100 yrs and fluctuated from 12

cm100yrs to 30 cm100yrs over the last 120150 years
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Sedimentation rates calculated for the two study areas are

similar to sedimentation rates calculated by other

researchers working in similar environments Laboratory

analysis of sediment samples collected on the upper reaches

of Drakes Estero and the bottom of Abbotts Lagoon indicate

that the amounts of herbicides and pesticides is below the

limits for ingestion by organisms as set by the National

Academy of Sciences and the Environmental Protection Agency

The nutrient study indicates that conductivity values

were higher during storm events of water year 1989 probably

due to washout of soil salts built over the summer Hagar

1990 has a complete report on the nutrient study
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Section I introduction

There are few areas along the California coast where man

has not had a significant impact on the estuarine or lagoonal

environment Drakes Estero and Abbotts Lagoon to a degree

are exceptions to this in that they are in a nearly natural

setting However even here the effects of human intrusion

may exist This study investigated the environmental and

chemical inputs into Drakes Estero and Abbotts Lagoon to

determine if the area has potential pollution problems that

need to be addressed The results of the study have

potential application to other lagoons and estuaries along

the Pacific Coast of the United States

Drakes Estero and Abbotts Lagoon are part of Point Reyes

National Seashore Located approximately 45 km northwest of

the mouth of San Francisco Bay and 30 km south of Bodega Bay

Harbor fig 1 The land around Drakes Estero originally

part of the Berry Spanish land grant consists of farm lands

used for grazing dairy and beef cattle The area came under

the control of the National Park Service in 1952 when 259 km2

64000 acres of land were acquired Today the area

includes 289 km 70187 acres of land Don Neubacher

11



Figure 1 Map show location of the study area
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Point Reyes National Seashore staff 1990 personal

communication The National Park Service attempts to

protect the natural beauty of the area and preserve it for

the good of the visiting public This research was conducted

to develop a baseline of environmental characteristics and

monitor the area to identify potential future problems and

what can be done to maintain the area in its nearly natural

state

1 Eds3SJ a Kon

Drakes Estero and Abbotts lagoon are aesthetically very

pleasing localities for which the National Park Service

bears the responsibility for formulating a comprehensive

management plan to benefit the thousands of visitors that

visit the park yearly and to preserve the seashore

environment

This report results from a two year study requested by

the rational Park Service Point Reyes National Seashore to

investigate pollution inputs into Drakes Estero and Abbotts

Lagoon The work was conducted by the US Geological Survey

with funding provided by the National Park Service under a

two phase program

This study utilized coring bathymetric profiling

geophysical profiling and chemical and physical sediment

analyses to establish an overall sedimentologic and pollution

input baseline This information can be used to support or

initiate ongoing monitoring and management programs The

13



study gathered over 18 km of geophysical and bathymetric

tracklines 48 vibracores 26 box cores sediment size

analysis was conducted on 39 sample sites Of the 48

vibracores 14 cores were selected for herbicide and

pesticide analysis as well as for pB210 analysis Numerous

SCUBA dives were made both to obtain box and vibracores and

to make visual observations

The first year was directed at conducting a pollution

study focused on herbicide inputs later expanded to include

pesticide inputs and the compilation of an annotated

bibliography The second year examined nutrient inputs from

surrounding grazing land and sedimentation rates in the

lagoons

The research benefited from two previous years of work

on sediment textural variations and inlet morphological

changes of Drakes Estero Anima 1989 Abbotts Lagoon was

added to the research area when the pollution studies project

was started

9NEWSMOUSWTMr

The initial work on the sediments and morphology of the

study area was conducted during the summer months of 198486

During this time vibracores box cores lagoon inlet surveys

observational SCUBA dives and geophysical profiling was

conducted Most of the caring and all of the diving and

seismic profiling were done from the AIV Fast Eddy a 64 m

21 ft boat with support for the vibracoring from a 40 m

14



13 ft boat The oyster farm located on Schooner Hay fig

2 served well as an accessible launch site for the boats

when the tides were sufficiently high

a Navigation Navigation and surveying stations on

land were initially surveyed to existing bench marks

Stations were selected according to accessibility the

ability to tie the point to an existing survey marker and

maximum visibility from the areas being worked The stations

allowed for precise coring site locations with the use of a

surveying instrument and geophysical trackline locations

with the use of navigation trisponders Geophysical

tracklines were restricted by channel depths and the location

of dense beds of Zostera marina which fouled the electronic

equipment rigged over the side of the survey vessel The

tracklines were run in a manner that would give the optimum

coverage over the tidal channels but were restricted to the

deeper tidal channels in which the research vessel could

transit

Three US Coast and Geodetic Service bench marks

provided reference points navigation fig 2 These bench

marks were utilized to locate four temporary survey stakes

with a Hewlett Packard 3802a Total Station This instrument

uses infrared light reflected off of either a single prism or

prism array to give horizontal distances vertical elevation

differences and azimuth readings from a preset zero mark

such as a known north point or another survey stake When
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the total station was not available a nautical sextant was

used from the boat to triangulate between flags set up at the

survey stakes The survey stakes aided in locating coring

sites geophysical profile lines and dive sites and in

barrier spit surveying

When conducting geophysical surveys from a boat a Del

Norte 504 navigational system was used This system uses

microwave trisponders transmitters located at known

reference points that interact with a boatmounted receiving

antenna to measure distances between trisponders for exact

location The trisponders were set up at the US Coast and

Geodetic Survey bench mark at the west end of the entrance

and at each of the three temporary survey stakes The boat

mounted trisponder was connected to a microprocessor with

paper recorder The system tracked the exact location of the

boat that was simultaneously collecting geophysical and

bathymetric records Accuracy of the system in this

configuration is within 1 m

b aophy4ical Profiling Highresolution single

channel seismic reflection profiles totaling 188 line km

were run in Drakes Estero to provide a graphic representation

of the shallow subbottom fig 3 These profiles were

obtained with an EGG double plate Uniboom system with a

power output of 600 J A one quarter second sweep rate was

used for all profiles The incoming signal was filtered and
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preamplified between 5501200 Hz The system was also

equipped with a 3element hydrophone 502 amp amplifier and

an EPC4100 graphic recorder The seismic profiles were run

with accompanying bathymetry to aid in geophysical record

interpretation by comparing water depths Event marks were

coordinated using radio communication to keep reference

points for integration of navigation geophysics and

bathymetry records

C Bat ymetry Twenty line kilometers of bathymetric

records were acquired in Drakes Estero fig 3 and 62 line

kilometers in Abbotts Lagoon fig 4 Bathymetric

tracklines were run using a Lowrance X15B computer sonar

with variable scale Examples of bathymetry records

Appendix Al used to produce the preliminary bathymetric map

of Drakes Estero fig 5 show in detail those areas where

subaqueous bedform features are found in the main channels of

the estero The preliminary bathymetric map of Abbotts

Lagoon fig 6 was produced from bathymetric records shown

in Appendix A2 refer to trackline maps and bathymetric

profiles The bathymetric profiles were used to produce the

sediment textural maps Appendix B with information gathered

by sediment sampling and diving All tracklines were tied

into surveying stations using event marks coordinated through

radio communication

19



1

r
L

L

M

H
Go

C

9

a

F

F

H
G

0
Km

Coast and Geodetic Surrey bench marks

Figure 4 Map showing bathymetrie tracklines in Abbatts
Lagoon

20



Figure S Preliminary bathymetric map of Drakes Estero
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d Corina Three types of coring devices were utilized

to collect sediment samples Senckenberg box cores 8 cm X

16 cm X 21 cm were used to acquire sediment samples of the

uppermost part of the sediment column Houma 1964 1959

Clifton 1971 A slidinghammer type of coring device was

used to collect 85 cm diameter tube cores and a

hydraulically powered vibraccrer having a 24 kg jackhammer

was used to collect 745 cm diameter aluminum tube cores

The best penetration achieved by either tube coring system

was 220 m The cores were collected over a three summer

period Sediment samples were taken from the cores to run

the various laboratory analyses required Selection of

coring sites Appendix C was based on environmental

characteristics and the potential of the core to give the

most representative sedimentologic and stratigraphic example

of the depositional setting The selection of sub samples

used for sediment textural analysis age dating and

herbicide and pesticide analyses was dictated by the

requirement of the analysis procedure being utilized The

age dating and herbicide and pesticide analyses required the

finest grain sizes for optimal results

3 Estuary I ses

a Surrounding Farmland Six ranches surrounding

Drakes Estero support an approximate total of 1185 head of

cattle Table 1 The Murphy 340 head of cattle

Gallagher 200 head of cattle and Horic 370 head of

23



cattle ranches are the largest ranches adjacent to the

estero The Nunes 100 head of cattle and Lunny 175 head

of cattle ranches utilize very little range land on the

estero Point Reyes National Seashore personnel

communication 1988

Abbotts Lagoon is surrounded by three ranches McClures

590 head of cattle Evans 200 head of cattle and Lunny

175 head of cattle totalling 955 head of cattle The

Lobaugh ranch is located within the Abbotts Lagoon drainage

basin and has 450 head of cattle

b Oyster Industry The Johnson Oyster Company has

grown oysters on Drakes Estero since 1940 and prior to that

time the Drakes Bay Oyster Company conducted oyster farming

in the early 1930s Barrett 1953 The lagoon offers an

environment suitable for a mariculture industry Presently

the lagoon supports approximately 25 racks 20 beds of staked

oysters and an unknown number of bagged oysters on its

subtidal channels and intertidal flats The main

headquarters for the company is located on the upper

northeast shore of Schooner Bay The company supports

approximately 2530 employees involved in various aspects of

the industry

C Recreation The estero is infrequently used as a

launching point for canoes and kayaks Clams are dug on the

intertidal flats during the lower tides of the year The

24
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Table I Numbers of livestock on Ranchea surrounding Dr

Ahhotts

Lagoon

McClures 590 169197

Evans 200

Grossi

Rodgers

goats 274500

Lunny 175 147392

68500

111134

59673

Based on data provided by the National Park Service

Based on 1960 land ownership Mason 1970

25

Estero and Abbotta Lagoon

Head

Cattle

of Hectares Hal An
P2r Ha

Murphy 340 301282 121977

Gallagher 200 165627 67055

Horic 370 121141 49045

Nunes 100 147240 59611

Ahhotts

Lagoon

McClures 590 169197

Evans 200

Grossi

Rodgers

goats 274500

Lunny 175 147392

68500

111134

59673

Based on data provided by the National Park Service

Based on 1960 land ownership Mason 1970
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Park Service has maintained a trail system around the estero

that allows hikers to enjoy the beauty of the estero itself

Section 11 Hydrology and Morphology of the Study Area

1 Ggneral Description

a Draketero Local geomorphology and recent

offshore surveys McCulloch 1984 indicate that Drakes

Estero is the exposed part of a drowned stream valley that

was inundated during the pastWisconsinan sealevel rise in

its present configuration it represents a stage of

sedimentary filling intermediate between a broad unfilled

trough with poorly developed intertidal flats and marsh like

Tomales Bay and of a basin that has been extensively filled

with broad intertidal marsh and flats like Elkhorn Slough

The estero is protected from the open coast by Limantour

Spit fig 7 a barrier 41 km long by approximately 200 m

wide covered by beach dune ridges The inlet to the estero

has migrated in an east to west direction and then reversed

during historic times Figures 7 and 8 show a comparison of

historic maps photographs and recent surveys of the

entrance of the estero During the course of this study

surveys of the barrier spits were conducted and the barriers

were found to have migrated approximately 80 meters in 1

year Historic map comparisons show up to 800 meters of spit

building to the east over a twenty year period The

variation of the

26
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position and depth of the entrance of the estero has a

significant role in the sediment distribution within the

lagoon

The estero is defined as a coastal lagoon because of the

minimal influx and dilution of sea water by fresh water The

estero consists of five branching bays that have intertidal

mud flats and sand flats around their margins The branching

bays converge into a central area that also has sandy to

muddy intertidal flats along its margins and three large sand

to silty sand intertidal flats in the central area From

west to east within the estero the branches are Barries Bay

35 km Creamery Bay 54 km Schooner Bay 158 km2

Home Bay 77 km and Estero de Limantour 91 km Table

2 The total area of the lagoon at higher high tide is 94

km of this area approximately 48 km consist of

intertidal flats that are exposed during low tide Maximum

water depths in Drakes Estero were found at the entrance and

near the first major bend in the main channel west of the

inlet where the water depth is between 70 and 79 m fig

5

b Ahhntts Lagoon The Abbotts Lagoon system is

composed of two arms that range in depth from 110 m to 2 m

and have a combined area of approximately 91 km2 fig 6

The largest approximately 64 km and deepest 11 m near

its center arm lies closest to the ocean Normally it is

not open to the sea and is not tidally influenced but

occasionally Abbotts Lagoon has opened to the sea either by
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natural erosion or by digging through the barrier by the

local inhabitants The last known breach of the barrier is

reported to have occurred in 1982 when a combination of high

rainfall and large waves eroded the barrier bar causing most

of the water in the Oceanside arm to drain Evans D 1988

personnel communication The upper arm extends to the

northeast from the main arm This arm has an area of

approximately 0 64 km and a maximum depth of 59 m fig 6

At its upper end a small unnamed stream flows into it from

the northeast

Wrerzrwrfr

The tides in the study area are semidiurnal with a tidal

range of between 20 to 22 meters in Drakes Estero The

highest currents measured were near the mouth of the lagoon

and ranged between 32 cmsec and 46 cmsec Table 3 The

tidal currents have formed an ebb tidal delta at the entrance

of the lagoon that extends 400 meters into Drakes Bay

Inside the entrance there is no typical flood tidal delta

but as will be detailed later the intertidal flats located

inside the mouth might be the remnants of a former flood

tidal delta

Abbotts Lagoon is not tidally influenced and is not

normally open to sea although sedimentary features in the

lagoon adjacent to the location of the most recent 1982

break in the barrier are remnant berm overwash features that

developed as the barrier closed Appendix A2 lines BB

CC
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Current measurements were taken just inside the mouth of the
lagoon and along the straight portion of the main channel
Measurements were taken during an ebbing tideon August
161986
Current measurements at a point just inside the mouth

Timr Distance m time t1 VeIOrjt2

cmsec

0930 30 1 min 33 sec 323

0955 30 1 min 21 sec 370

1003 30 1 min 21 sec 370

1011 30 1 min 13 sec 411

1016 30 1 min 08 sec 441

Measurements along the main channel at trisponder station 2
Refer to Figure 2

1110 30 1 min 14 sec 405

1113 30 1 min 04 sec 469

1125 30 1 min 05 sec 462

average

Velocity 406
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Table 3 Drainage Basin Area for Drakes Estero
and Abbotts Lagoon Water shed area

Glenn brook creek

Barries Bay

Creamery Bay

Schooner Bay

Home Bay

Estero de Limantonr

Total drainage area

Abbotts Lagoon

343

871

1283

1168

759

4692

1051

J
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b Streams Six perennial streams flow into the

Drakes Estero system Summit Creek Bayview Creek

Glennbrook Creek a small unnamed creek that flows into

Estero de Limantour Home Ranch Creek and the stream that

roughly parallels Sir Francis Drake Highway and flows into

Schooner Bay Four ephemeral streams flow into the system

including two small creeks west of Home Ranch Creek that flow

into Home Bay and small creeks that flow into Creamery and

Barries Bays The creeks drain into Drakes Estero from the

high relief topography that surrounds the estero fig 9 and

flow into the estero at the heads of each of its five bays

Abbotts Lagoon has two small unnamed streams that drain

the surrounding rolling topography One empties into the

southern end of the oceanside arm the other flows into the

uppermost onshore arm fig 10

The total drainage basin area of Drakes Estero is

approximately 469 km Table 2 and the total drainage

basin area of Abbotts Lagoon is 105 km The average stream

gradient is 90 m1000 m with an average stream discharge of

X10 m s1 Johnson 1976

e Halinnit Water sampling in Drakes Estero was

conducted during October 1987 and again on September 1988

refer to fig 26 27 for sampling sites The salinity

differs little in water samples collected in the upper

intertidal zone and on the open coast Table 4
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Abbotts Lagoon is a brackish or nearly fresh water

lagoon with some increase in the salinity in its bottom

waters fromr1984 to 1987 The northeastern arm is less

saline than the main arm and the salinity in the lagoon

overall was less in 1989 than in 1987 refer to tables 5

Wand fig 12

Section III Results

General Description

Site selection was important for sediment samples

destined for laboratory analysis in that fine grained

materials give optimal results for Pb herbicide and

pesticide analysis For this reason the cores selected for

those analysis were obtained form the upper intertidal areas

of Drakes Estero and from the cores from Abbotts Lagoon that

contained the finest grain sizes The herbicide and

pesticide analysis was conducted by the U S Geological

Survey Water Resources Division Central Laboratories in

Denver Colorado under Schedule 1305 for the herbicides and

Schedule 1325 for pesticides

Samples collected for nutrient and grain size analysis

were collected either from the creeks selected for monitoring

or from cares collected from the study area

1

Textural analysis was conducted on thirty box cores

tube cores or grab samples collected in Drakes Estero fig

13 and nine samples from Abbotts Lagoon fig 14 Samples
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Figure 9 Topographic map of the area surrounding Drakes
Estero showing the streams that flaw into the
estero and the relief of the area
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r 1clure 10 Topographic map of the area surrounding Abbotts
Lagoon showing the two streams that flow into the
lagoon and the t opogaaohy ofthearea
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Table 4 Salinity and conductivity maaaureMOnts taken in Drakes

Eatero

Salinity conductivity and temperature measurements carried out on June
1B1987 Measurements were made during low tide and continued into the beginning
of flood tide Refer to map for sample and measurement stations Five

calibration water samples were also collected and measured in the laboratory using
a Guildliag Autosal model 8400A The field measurements were made using a Beckman

Electrodeless induction salinometer that measures salinity in oloo temperature in
o C and conductivity in millimhos 1 c Stations with correspond to

calibration water samples
Corrected salinities were calibrated by performing linear regression

analysis forced through the origin on the five calibration samples which
yielded Field Salinity 1078 Lab Salinity Therefore Corrected Salinity

Field Salinity10

Laboratory calibration meaaurementa

at ion 1291232th rm RmlinitY ronductivjtX TP QC

1 00 33670 96625

2 00 34308 98256

3 00 34355 98379

4 00 34101 97729

5 00 33969 97394

Field meaaurementa cgrrfted

11 00 361 335 468 180

2 00 389 361 487 156

2bott 05 389 361 487 166

3 00 393 364 485 161

3bott 05 395 365 485 159

4 00 381 353 479 165

4bott 11 380 352 478 170

5 00 371 344 473 168

5bott 15 360 334 460 168

2r 00 367 340 462 163

6bott 10 368 341 460 162

7 00 368 341 452 153

7bott 15 348 323 428 152

3 00 370 343 475 173

8bott 15 374 347 475 175

9 00 373 346 463 161

9bott 7 0 330 306 417 159

4 10 00 370 343 454 153

10bott 6 0 371 344 450 148

5 11 00 370 343 448 150

llbott 6 0 370 343 436 136
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measurements in Abbotts Lagoon
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Table 5 Salinity and Conductivity Measurements

Taken in Abbotts Laqoon

Salinity Conductivity and temperature measurements
carried out on June 24 1987 All measurements were made in

the field using a Beckman Electrodeless induction

salinometer that measures salinity in 0000 temperature in
C and conductivity in millohmscm Locations of sampling
stations on fig

AL62487 1 6317 20973

2 6315 20969

3 6 316 201971

4 6311 20956

5 6309 20949
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Table 6 Salinity and Conductivity Measurements Abbott Lagoon

Style site

l C
snjnit eridueivitv

Site 1 161 40 20
158 25 26

Site 2 164 25 48

Site 3 163 27 46
160 44 58

Site 4 162 36 50

153 38 75

Site S 152 346 483

158 341 480

Ulm
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were analyzed by rapid sediment analyzer and hydrophotometer

using standard laboratory techniques Thiede 1976 and the

results were plotted using statistical measures of Folk and

Ward 1957 Table 7

The sediment distribution within each of the five bays

and central portion of the Drakes Estero and Abbotts Lagoon

have been characterized based on grain size analysis and

diving observations

a Drakes Estero

Sediment in Drakes Estero ranges between medium grained

sand to mediumfine silt and varies slightly within each

branching bay and the central estero area fig 13Table 8

Medium to finegrained sand is found in the main tidal

channels of Drakes Estero wher6 the winnowing effects of the

tidal currents transport out the finegrained material

leaving thecoarser material The entrance of the estero

contains medium to finegrained well sortedsand The

sediment becomes siitier on the intertidal flats and in the

upper ends of each bay In the mid to upper parts of the

branching bays where silt becomes predominant the tidal

channels become less distinct to a point where mud makes up

the tidal flats and the channels take on a meandering

dendritic pattern and become very marrow and shallow This

is most obvious in Creamery Bay Horne Bay and Estero de

Limantour In Schooner Bay the channel is somewhat

artificial in that it has been
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A

Q 1
Km

Coast and Geodetic Survey bench marks

riyure 11J Map or grain size distribution in Abbotts Lagoon
First number corresponds to numbers on Table 9
second number is grain sizes in phi m
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Table 7

Terminology and Phi size equivalents in milimoters

Milimeters Phi o units Size class

4096 1200

Coarse silt

1024 1000 Boulder
256 800

64 600 Cobble
16 400 Pebble
4 200

Very fine silt

335 175
283 150 Granule
238 125

Clay

200 100

168 075
141 050 Very coarse sand
119 025
100 00

084 025
071 050 Coarse sand
059 075

050 10

042 125
035 150 Medium sand
030 175

925 20

0210 225
0177 250 Fine sand
0149 275
0125 30

0105 325
0038 350 Very fine sand
0074 375

00625 40

0053 425
0044 450 Coarse silt
0037 475
0031 50

00156 60 Medium silt
00078 70 Fine silt
00039 80 Very fine silt

00020 90
000098 100
000049 110 Clay
000024 120
000012 130

000005 140
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scoured out by the constant boat traffic from the oyster

operation

Silt on intertidal flats along the margins of the estero

is derived from the local bedrock the Purisima Formation

which weathers into large blocks that further disintegrate

under the influences of winddriven waves and tidal currents

The finer suspended sediment is deposited on the intertidal

areas where tidal current velocities are minimal Finer

sediment is also found adjacent to areas of dense vegetation

where the vegetation baffles the effects of currents and

allows for the deposition of the suspended sediment

Sediment sorting decreases from well sorted in the tidal

channels to poorly sorted toward the surrounding cliffs

Sediment is very well sorted along the channels and channel

margins and becomes increasingly poorly sorted at the base of

the cliffs where silt sand and pebbles to boulder size

material is mixed Sediment becomes more poorly sorted and

grain size increases toward the small streams that flow into

the estero where coarser grained sediment is deposited on

the proximal portion of the deltas that form at the mouths of

the streams At the mouth of Schooner Bay Home Bay and

Estero de Limantour the source of the deposited material is

a combination of underlying Monterey Formation and the

granitic rocks found along Inverness Ridge In the upper

reaches of Barries Bay and Creamery Bay the sediment does not

show the same pattern because the source material is a

W



combination of fine grained aeolian sand and the more

friable silt portions of the Purisima Formation

b Abbotts Lagoon

Abbotts Lagoon has medium to finegrained sand along

the west side of the lagoon adjacent to the open ocean

Along the north side of the lagoon active sand dunes are

migrating into the lagoon and depositing finegrained sand
Table 9 fig14 While diving we observed that this

aeolian sand interfingers with fine silt and organic matter

at the bottom of the lagoon Along the seaward side of the

lagoon medium grained sand was deposited as megaripples

during the time the lagoon was open to sea The megaripple

structures are visible in the bathymetric profiles Appendix

A2 and were probably formed onsills Clifton et al

1973 that formed inside the lagoon as it began to close

after the 1982 break in the barrier Bathymetry profiles

show the steep face at the base of the barrier then a more

gentle rise with ridges toward the west The steep

topography of the west side of the lagoon diminishes toward

the south where berm overwash processes are not the major

depositional process but aeolian deposition is more

pronounced Appendix A2 The south end of the main arm of

the lagoon is also composed of medium to fine sand deposited

by aeolian and older berm overwash deposition The stream

that flows into thesouthern end of the Abbotts Lagoon

carries silt and organic material into a small marsh along

the southeast side of the lagoon Both arms of Abbotts
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Lagoon are located in well consolidated resistant Monterey

Formation which unlike the Purisima Formation does not

contribute large amounts of fine grained sediment Along the

east shore of the main arm of the lagoon the shore line is

composed of large blocks of Monterey Formation with very
little silt and clay as a matrix While diving we noted

that the east shore is composed of cobbles and some boulders
in a pebble matrix A green colored algae the surface

of the sedimentwater interface and changes with depth to a
brown colored algae Diving and coring was not conducted in

the upper arm Sediment sampling water sampling and

bathymetric profiling were conducted

Abbotts Lagoon contains finegrained silt and clay
material in the upper arm and at the bottom of the main arm
This fine grained material is deposited from the small

streams that flow into the upper two lagoons and from organic

material along the shore of these lagoons The streams

aeolian processes and overwash probably provide the bulk of
the sediment in Abbotts Lagoon

Bar graphs and point plots illustrate the composition of

sediment at various points within both Abbotts Lagoon and
Drakes Estero The plots illustrate how the sediment tends

to decrease in size away from the entrance in the case of
Drakes Estero Appendix D In Abbotts Lagoon the sediment

changes from mediumgrained silt in the upper arm to medium

sand in the narrow connection between the two arms The

sudden increase in grain size within the lagoon can probably
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be attributed to erosion of bedrock exposed at the

connections between the arms during periods of high stream

flow when precipitation is highest The main arm of the

lagoon shows an increase in grain size adjacent to the west

and south shores of the lagoon

2

The method used in the determination of chlorophenoxy

acid herbicides and their esters and salts in bottom

material are detailed in Wershaw RL et al 1987

Chlorophenoxy acid herbicides and their esters are extracted

with either diethyl or methyl tbutyl ether from an acidified

slurry of bottom material The extracted herbicides are

hydrolyzed to the free acids which are converted to

methyl esters with boron trifluoridemethanol and purified

using adsorption chromatography The methyl esters are

determined by gas chromatography using electroncapture

detectors

The minimum detectable concentration of chlorophenoxy

acid herbicide in these bottom materials was 010 ggkg

Values of 10 ggkg are reported Table 10 and reflect the

quality of the samples submitted having background material

that inhibited the lower detection levels The reported

levels is still considered as being negligible in the samples

analyzed Ralph whiteUSGeological Survey Water

Resources personnel communication 1990

Results of the herbicide analysis indicate that the

amounts of herbicides found in the cores collected in both
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Drakes Estero and Abbotts Lagoon range between X01 to X10

gkg and are reported only at or slightly above the level of
detection for 24DP 24D 24T and Silvex Table 10

show the results of the analysis and the location of the

coring sites Herbicide 24D residues have been found to

Persist for months in bottom muds of cold lakes or

environments with a low oxygen content US Environmental

Protection Agency 1974 such environments however are

dissimilar to that in Drakes Estero A study conducted on

eleven streams in the western United States were monitored

for 24D 245T and Silvex the study resulted in no

herbicide residues found Brown and Nishioka 1967 The

analyses indicate that the amount of herbicide introduced is

not appreciable and that any herbicide introduced into Drakes

Estero is not preserved because the estero is shallow and is

constantly being flushed by tides and because the estero does

not attain the low 02 levels nor the low temperatures that

would be conducive to the preservation of herbicides The

low levels found in the estero could also be due to

relatively small amounts of herbicides introduced into the

system In Abbotts Lagoon the bottom water conditions could

serve to preserve herbicides because there is no tidal

flushing like that in Drakes Estero However the amounts

found in the analyses suggest that there is very little input
by streams or runoff
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The method used for determination of organochloride and

organophosphorous insecticides PCBs and PCNs are

extracted from bottom material with acetone and hexane

Wershaw RL et al 1987 The organophosphorous

insecticides are determined by gas chromatography using

flamephotometric detectors The extracts are then purified

using adsorption chromatography on an alumina column If

PCBs PCBs and toxaphenes are present the extracts are

further purified using a silica gel column The

organochlorine compounds are determined by gas chromatography

using electroncapture detectors

The reporting of concentrations of organochlorine

compounds and organophosphorous insecticides in bottom

material with the exception of chlordane perthane

toxaphene PCBs PCBs and organophosphorous insecticides

are limited to a detection limit of 01 gkg and are

reported as less than 01 ggkg Values of 01 to 10

gkg are reported to one significant figure table 11

Concentrations of chlordane perthane PCBs and PCBs

in bottom materials are limited to a detection limit of 10

pgkg and are reported as less than 10 ggkg Values of

10 gkg and above are reported to two significant figures

Concentrations of toxaphene in bottom materials are

limited in detection to 10 gkg and are reported as less

than 10 jigkg Wershaw RL et al 1972 table 11
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Results of the pesticide analysis indicate that all

tested pesticide compounds were low or below the analytical

cutoff points for the compounds tested except for DDE which

in Schooner Estero de Limantcur Abbotts Lagoon Barries

Bay and Creamery Bay did show concentrations between 01 to

21 gkg Table 11 Although the amounts of traceable ODE

fluctuated somewhat in those sample localities the amount

reported are low The results can be compared to the

National Academy of Sciences National Academy of Engineering

1973 recommended safe level of 1000 gkg CDT the sum of

DDD DDE and DDT wet weight for the protection of fish

eating wildlife Also the US Environmental Protection

Agency 1980 based ambient water quality criteria for

protection of aquatic life at an
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Table 10 Results of Herbicide Analysis LLggk

2 4 DP 2 4D 2 4 T Silvex

Station Q 42kg UgLka ISs

AL0717872 c10 10 10 10

AL0724871 10 10 C10 10

AL073087 2 01 01 E01 01

DE080687 1 c01 01 01 C01

DE0807874 10 10 10 10

DE0810871 10 t10 10 10

DE081087 3 10 10 10 10

S6



Table Ila

Fecation Barries Bay

DE080887 1

Grass PCN

ALDRIN BTM MAT

LINDANE
CHLORDANE
DDD

DDE

DDT

DIELDRIN

ENDOSULFAN

ENDRIN

TOXAPHENE

HEPTACHLOR

HEPT EPDX

METHOXYCHLOR

Gross PCB @

MIREX

PERTHANE

Pesticide Analysis

u9 k9
1

01

t01

1

10

01

01

01

01

01

10

01

01

01

1

X01

1

tinn Creameary Bay

Station ID DE0811871

Grass PCN

ALDRIN BTM MAT

LINDANE
CHLORDANE
DDD

DDE

DDT

DIELDRIN

ENDOSULFAN

ENDRIN

TOXAPHENE

REPTACHLOR

HEPT EPDX

METHOXYCHLOR

GROSS PCB @

MIREX

PERTHANE

@ Polychlorinated hiphenyls
Polychlorinated naphthalenes

gkg

t01

01

1

X01

02

0i

01

01

01

10

01

01

01

1

01

1
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Table 11b

7 Schooner Say north

Scat szl

Gross PCN

ALDRIN BTM

LINDANE

CHLORDANE
DDD

DDE

DDT

DIELDRIN

ENDOSULFAN

ENDRIN

TOXAPHENE

HEPTACHLOR

HEFT EPDX

METHOXYCHLOR

Gross PCB @

MIREX

PERTHANE

DE081087 3

MAT

LaSj Home Bay
5tatioa ID DE080787 4

Gross PCN

ALDRIN BTM MAT

LINDANE
CHLORDANE
DDD

DDE

DDT

DIELDRIN

ENDOSULFAN

ENDRIN

TOXAPHENE

HEPTACHLOR

HEPT EPDX

METHOXYCHLOR

Gross PCB @

MIREX

PERTHANE

@ Polychlorinated biphenyls
Polychlorinated naphthalenes

Pesticide Analysis

Rsults
1

01

01

l

01

02

0

01

01

01

10

01

01

01

1

01

1

gkg

Results

1

01

01

1

01

01

01

0i

0I

0I

10

01

0I

01

1

01

1

gkg
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Table 11c

Estero de Limantour

Statj2 Iii DE080687 1

Gross PCN

ALDRIN BTM MAT

LINDANE
CHLORDANE
DDD

DDE

DDT

DIELDRIN

ENDOSULFAN

ENDRIN

TOXAPHENE

HEPTACHLOR

HEPT EPDX

METHOXYCHLOR

Gross PCB @

MIREX

PERTHANE

Pesticide Analysis

gglkg
1

01

01

1

01

02

01

01

01

01

10

0I

01

01

1

al

1

L2RA n Abbotts Lagoon Mid lagoon

iAtation Iii AL073087 2 Results

Gross PCN 1

ALDRIN BTM MAT 01

LINDANE 01

CHLORDANE 1

DDD 01

DDE 09

DDT 01

DIELDRIN 01

ENDOSULFAN 01

ENDRIN 01

TOXAPHENE 10

HEPTACHLOR 01

HEPT EPDX 01

METHOXYCHLOR 01

Gross PCB @ 1

MIREX 01

PERTHANE 1

@ Polychlorinated biphenyls
Polychlorinated naphthalenes

gkg
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Table 11d Pesticide Analysis

Location Abbotts Lagoon North

Statie Tn AL0724871

Grass PCN

ALDRIN BTM MAT

LINDANE
CHLORDANE
DDD

DDE

DDT

DIELDRIN

ENDOSULFAN

ENDRIN

TOXAPHENE

HEPTACHLOR

HEPT EPDX

METHOXYCHLOA

Gross PCE @

MIREX

PERTHANE

@ Polychlorinated
Polychlorinated

biphenyls
naphthalenes

n1Cg
l

01

01

1

01

21

01

01

01

01

10

01

401

01

1

01

1
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estimated safe tissue concentration of 150 gkg JDDT wet

weight in fish The results of the pesticide analysis show

that the levels of traceable DDE in the sediment analyzed are

below the limits set by the National Academy of Sciences and

the US Environmental Protection Agency for organisms

Another study conducted by Gilliom and Clifton 1989 using

66 samples from various sites along the San Joaquin River

report concentrations for the majority of their samples at

many orders of magnitude above what is reported in this

study In their study they used sediment as the analytical

medium and submitted their samples to the same analytical

laboratory that ran the analysis for this report

4 Sedimentation Rates

Sedimentation rates can be determined using various

dating techniques By using information about the depth of

the sample below the sediment surface coupled with an age

using one of the accepted dating techniques or comparing

differences in water depth over repeated bathymetric surveys

workers have calculated sedimentation rates for various

coastal settings Rowntree 1973 discusses the variations

and errors between the techniques that must be considered in

using sedimentation rates and points out problems in the

numbers presented by various workers

Table 12 shows some consistency in the majority of rates

given for long term deposition that range from 3 to 70 cm100

yrs The dating method used for the long term deposition

rates are the same with the exception of the work of Gorsline
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and Stewart 1962 and Schwartz 1983 but the sedimentation

rates arrived at by these workers are similar to the other

studies The inconsistencies in the dates could be

attributed to the location of the sample in the study area or

to the difference in sediment input into each of the study

areas Table 13 gives short term sedimentation rates

calculated using various methods in other estuaries and

lagoons along the west coast of North America and in other

parts of the world As the table indicates the different

methods used adds variation to the overall trend of the

combined sedimentation rates There are extremely high

sedimentation rates reported by Warme 1971 Shepard

1953 and Schwartz 1983 but as pointed out by Rowntree

1973 the sampling methods used the variables used in the

calculations and the depositional environments sampled

varied for the three studies

A recent study by Mudie 1984 used palynology

from two samples collected 050 meters below the sediment

surface in a salt marsh area adjacent to Estero de Limantour

Based on radiocarbon dating f rom the base of the core an

average sedimentation rate of the whole section was suggested

at 100 cm100 years The study then looked at the first

appearance of two pollen types Rumex acetosella first

introduced into California in the period 1825 7848 at 35 cm

and Plantago lanceolata first introduced into California

around the 1850 at 15 cm and calculated an average rate

of accumulation of 50 cm100 years from the time of first
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appearance of the two pollen types to 1974 The paper

attributes the interval of rapid sedimentation to the

establishment of cattle ranches in the area which reflects

the accelerated erosion following overgrazing Mudie 1984

During the time since 1860 sedimentation has probably dropped

to about 15 cm100 years Mudie 1984

Sedimentation rates presented here for Drakes Estero and

Abbotts Lagoon were calculated by dividing the depth within

the core sample from which sediment was dated by the age the

dated sediment The sedimentation rates determined for

Drakes Estero and Abbotts Lagoon are based on nine cores sub

sampled for Ck dating and 18 cores sub sampled for Pb210

analysis The results suggest average sedimentation rates

higher than the rates reported by Mudie 1984 with the

number of samples and the more depositional settings sampled

by this study accounting for the wider range of sedimentation

rates This study did however calculate sedimentation

rates similar to Mudies for C14 analysis and higher for the

more recent ages using Pbl

Another method used in Drakes Estero that will be

discussed later measured the depth of sediment cover over

the pretransgressive valley floor as determined by the

interpretation of the geophysical records The depth of

sediment cover was divided by the estimated inception of the

marine transgression which gave a longer range sedimentation

rate than determined by C14 and Pb210 analyses
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etc er

12 Long term

Location

deposition rates in estuaries

sedimantation

Redfield 1967 Barnstable

Method

Marsh C14

Rate cm 100 yrs

192
MA

Rusnak 1960 Laguna Madre TX

Bahia de San
Gorsline Quintin
Stewart Baja California Geomorphic
1962 Mexico analysis

Anima this Drakes Estero CA C14
study

Anima this Abbotts Lagoon C14
study CA

Darienzo 1987 Netarts Bay OR C14

Drakes Estero CA radiocarbon

Elkhorn Slough radiocarbon
CA

Mudie 1980 Del Mar Lagoon radiocarbon
CA

Mission Bay CA radiocarbon

Tiajuana Lagoon
radiocarbon

Las Penasquitos
CA radiocarbon

Schwartz 1983 Elkhorn Slough Amino acid
CA and C

Peterson 1983 Netarts Bay OR C14

101

335

13 437

38

108

88 101

51 81

38 42

121 128

90 101

94 95

1128

210

335

4070

64



L

Table 13 Short term deposition rates in e

IiorkoX Lcc Barr Mshod sgdjmpx
late crr

Schou 1967 Danish Marshes accretion above
P 137 138 using Skallingen layers of colored
data from sand
Nielsen
1935

Shepard 1953

Stevenson
Emery
1958

Schwartz 1983

Warme 1971

Thompson 1971

Bays of central
Texas Coast

Newport Bay CA

Elkhorn Slough
CA

Mugu Lagoon CA

Humboldt Bay CA

comparison of
hydrographic
surveys
1875 1935

Depth of
estuarine
sediments recent

change in
depositional
environment

Amino acid and C14

extrapolation
from

depth of undated
shells in

sediments

275 years of
monitoring of
vertical

accretion
interpretation of
historical

Surveys

dredging data

S

Drakes Estero CA pollen
Mudie 1980 Mission Bay CA pollen

Los Penasquitos pollen
CA

Anima this Drakes Estero CA PB210
study
Anima this Abbotts Lagoon gB210
study CA

FW

C

E
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Carbon provides a determination of the age of organic
matter in the sediment The practical range of radiocarbon

dating is from 200 to 35000 years Before Present BP Hogg

1982 and Terasmae 1985 present excellent discussions of

the theory and basic principles of the C method Carbon

analysis was done on wood fragments collected from five

vibracores collected in Drakes Estero and one core from

Abbotts Lagoon The cores were carefully examined after

being split in the laboratory and any wood fragments were

noted and the distance from the top of the core measured

before removal from the core The data reflect the

possibility that the wood fragments extracted could be

detrital wood and therefore older than sediment they were
removed from The lack of large wood fragments suggests that

most of the material found although detrital would reflect

the age of the sediment layer they were extracted from

Small fragments of wood disintegrate faster than larger

fragments thus if all the fragments are small the C dates

probably reflect the sediment age Larger fragments in

contrast decay slower and would be older than the sediment

Table 14 list the samples used and the dates calculated

The C data presented on Table 14 can be used to

estimate average sedimentation rates over the length of

single cares collected from various parts of the study area

Normally 50 grams of sample are required to run C analysis

but because the amount of organic matter found in some of the
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cores was so low an accelerator facility was used which can

attain dates from smaller samples Samples from a core

collected in upper Barries Bay DE0808871 at 35 m and 70

m below the top of the core do not coincide with the depth

age pattern seen in the other cores the same is true in a

core collected in Creamery Bay DE0811871 from 55 m and

155 m below the the top of the core This inconsistency

could be attributed to the small sample size submitted for

analysis giving unreliable dates or simply that the dated

material might have been eroded from an older stratigraphic

layer and redeposited higher in the stratigraphic column

The results suggest an average sedimentation rate for Drakes

Estero of 12 cm100 years If the samples with the

inconsistent dates collected in Creamery and Barries Bay are

excluded and considered anomalous the average sedimentation

drops to 91 cm100 years In either case the average

sedimentation rates are low compared to the results of the

Pb210 analysis

The absence of wood or plant fragments in the cores

collected from the central portions of Drakes Estero

precluded age dating for this part of the system

The sedimentation rate for the upper 112 cm in Abbotts

Lagoon was calculated to be 38 cm100 yrs based on a sample

size of 151 mg for the C14 dates
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The Pb210 method of determining sedimentation rates is

based on the occurrence of excess radioactive lead Pb210 a

member of the Uranium decay series Radon which has a

half life of 38 days Lederer and others 1968 diffuses

from the soil into the atmosphere and remains chemically

inert until it decays through four short lived nuclides

po21a pb214 Bi214 Po214 to Pb210 This isotope is rapidly

removed from the atmosphere into the hydrosphere by rain

snow and dry fallout and provides a measurable flux to the

land and waters of approximately 45 to 10 dpm

disintegrations per minute Pb21cm2yr depending on the

latitude and distance from continental land manses

Benninger 1976 Carpenter and others 1982 Pb210 is also

supplied to the hydrosphere by stream runoff and decay of

Ra226 in the water column but these sources are insignificant

when compared with the atmospheric source Benninger 1976

There seems to be no significant formation of Pb210 as a

result of nuclear detonations Beasley 1969 From the

water column it is rapidly removed to the bottom sediments

Several mechanisms have been proposed for the removal of Pb210

from the hydrosphere including adsorption on particulate

clays or organic matter and coprecipitation with Fe and Mn

oxides The chemical behavior of lead makes it immobile in

the sediments Pb which has a half life of 2226 years

HOhndorf 1969 undergoes beta decay to Bi210 in the

sediment column This
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daughter product undergoes another decay to Po which has a

half life of 1364 days Leder and others 1968 and alpha

decays to stable Pb206 Martin and Rice 1981 Three

general assumptions must be met when using the dating method

1 the Pb210 flux to the sediments has been constant during

the time interval of the dating range This is called the

inheritance assumption 2 There has been negligible

migration of Pb210 inthe sedimentary column after deposition

This is called the closed system assumption 3 The

sedimentation rate has been constant during the period of

time to be determined Martin and Rice 1981

The method used in this study to measure Pb210 activity

was alpha counting The method involves measurernient of P0210

activity Robbins and Edgington 1975 Flynn 1958 Millard

1963 Nozaki and Tsunogai 1973 If Pb210 and Po210 are in

secular equilibrium which has been shown to exist in s4ome

sediments Benninger 1976 Nittrouer and others 1979 the

alpha decay of Po210 can be used to measure the Pb210 activity

of both the Pb210 produced by the decay of Ra226 in the

sediment column supported Pb210 and the Pb210 added from

external sources excess Pb210 In recently deposited

sediments that contain large amounts of organic matter the

Po2101Pb210 activity may be 10 This disequilibrium can be

verified by analyzing the ingrowth of Pb210 6 months after the

original analysis and comparing the second activity with the

initial activity A calibrated Po2O8 spike is used to

70



L7

calculate the activity of the Pb210 activities Martin and

Rice 1981

The 223 yr halflife of pb210 allows the analytical

technique to examine sedimentary events hack 100150 yr

Pb210 has been used in obtaining sedimentation rates in a

number of depositional settings Nittrouer et al 1979

used Pb210 on the Washington continental shelf to work out the

geochronology of the sediments Koide et al 1972

similarly obtained geochronologies from shelf sediments off

the Santa Barbara coast and Van der Wijk and Mook 1987

used Pb210 to obtain chronologies used in lake acidification

studies PaezOsuna and Mandelli 1985 measured seasonal

depositional processes from a core taken in Laguna Mitla a

Mexican coastal lagoon Armentano and Woodwell 1975

utilized the process in the study of sedimentation rates from

a Long Island salt marsh ElDaoushy 1986 dated

Scandinavian aquatic and peat deposits using Pb Benninger

et al 1975 used Pb210 as a tracer in a riverestuarine

system Martin and Rice 1981 give an excellent overview of

laboratory analysis procedures

Sedimentation rates were calculated from Pb210 analysis

of sediment sub samples collected from vibracores The

method requires fine grained sediment with little to no sand

content to obtain optimum results This requirement did not

allow for dating of sediment in the central portion the

mouth or in the main channels of the estero Sub sampling of

the vibracores was carried out using a scheme suggested by
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Dr C Nittrouer ofthe State University of New York Stoney

Brook who conducted the analysis The core was measured and

all the material between prescribed intervals was sub

sampled Sampling intervals were at 01 cm 34 cm 67

cm 910 cm 13 14 cm 1718 cm 2122 cm 2527 cm 3132

cm 3637 cm 41 42 cm 4647 cm then every 10 cm there

after to 1 meter The sampling scheme is based on the theory

that Pb210 is only traceable within the upper 1 meter of the

core and that the first 50 cm is the most important portion

of the sedimentary column Nittrouer 1989 personal

communication Unless the area is undergoing very rapid

sedimentation the upper meter should contain the last 150 to

200 yrs which is the useful limit of Pb210 dating Sub

sample size was between 2050 gms of sediment The sub

samples were refrigerated after collection

The average sedimentation rate based on Pb210 for the 16

cores is 305 cm100 years which is slightly more than half

that reported by Mudie 50 cm100 years 1984 The results

of the Pb210 analysis Table 15 show that there is some

uncertainty in the sedimentation rates calculated The

uncertainty comes from the high amount of bioturbation

throughout the estero The sedimentation rates presented on

Table 15 although higher than the sedimentation presented by

Mudie 1984 are similar to results of ether workers using the

same dating method Table 16 Careful study of Pb210 data

suggest that systematic variations in sedimentation rate

occur within the estero Overall the sedimentation rates in
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each of the bays where multiple cares were analyzed show a

decrease in sedimentation rate down the bay Based on Pb210

dates sediment is being deposited at a higher rate in the

upper part of the bays near the source of sediment supply

Cores from similar environmental settings that have

comparable biological activity give good agreement ie

0E0806871 DE080787 2 5 DE080887 1 3 Although the

high bioturbation rate in most of Drakes Estero does add some

degree of uncertainty
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Table 15 Comparison of Pbzx studies in North Am

modified from Grootes 1983

Sadimentatz

Worker Location CM199

Koide et al 1972 Santa Barbara CA 390

Koide et al 1973 Baja California 270

Bruland et al 1974 Coast Southern 70

California

Armentano and Salt marsh
Woodwell 1975 Lang Island 470

Smith and Walton Saguenay Fjord 100

1980

Anima this study Drakes Estero CA 90

Anima this study Abbotts Lagoon CA 80
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the consistency of the sedimentation rates calculated

throughout the estero system should be considered as a good

approximation of true ages The oldest date calculated was

122 yrs before present BP from a core collected in upper

Home Bay the sedimentation rate calculated 27 cm100 yrs

reflects the proximity of the core to a source of sediment

Analyses conducted on cores collected at the uppermost

reaches of the bays show higher sedimentation rates than

cores from the middle areas of the bays Estero de Limantour

reflects this most graphically at the upper reaches of the

estero the sedimentation rate reached 53 cm100 yrs in an

area downstream from the creek that flows into it The

sedimentation rate decreases down the estero 25 cm100 yrs

20 cm100 yrs to the paint where open ocean processes

increase the sedimentation rate 60 cm100 yrs by berm

overwash and tidal input of sediment Table 15 shows that

upper bay samples indicate slightly higher sedimentation

rates than do the lower to mid bay samples this is due to

proximity of the sample sites to one of the streams that flaw

into the bay

Samples analyzed from Abbotts Lagoon show a

sedimentation pattern similar to that of Drakes Estero A

core collected from the north part of the main arm of Abbotts

Lagoon shows a sedimentation rate of 80 cm100 Yrs similar

to the rate attained from a sample collected in midBarries

Bay 90 cm100 yrs neither area is undergoing rapid

sedimentation Samples collected in mid Abbotts Lagoon
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however indicate a higher sedimentation rate 19 cm100

yrs which resemble that of a sample collected in upper

Barries Bay 23 cm100 yrs this again is probably a

reflection of the proximity of the sample sites to a stream

mouth

5

The geophysical records collected give a subbottom

profile of depth of sediment filling the pre marine

transgression valley The record was used to determine the

longterm rate of sediment filling and the depth of sediment

cover over the underlying bedrock in this case Purisima

Formation Interpretation of the geophysical records

collected support the findings of McCulloch 1984 that the

buried subbottom channels he found in Drakes Bay extend

onshore and align with topographic features of Drakes Estero

Estero de Limantour Horseshoe Pond which lies to the west

of the mouth of Drakes Estero and the valley where the

Drakes Beach Visitor Information Center is located fig 15

The records collected in Drakes Estero are somewhat

discontinuous because of numerous groundings due to the

shallow depths Nonetheless subbottom features inside the

estero suggest a large buried valley with smaller buried

channels that aligns with one of the buried channels

suggested by McCulloch in the offshore area adjacent to

Drakes Estero Many of the subbottom features found in

Drakes Estero align with small valleys and the branching bays
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Figure 15 Paleodrainage channels cut into bedrock in Drakes
bay adjacent to Drakes Estero from McCulloch
1984
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Figure 16 Geophysical trackline map showing location of
sections of lines interpreted on figures 17 18and
19
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themselves The records could not be ruf within the bays

themselves except Schooner Bay because of the shallow

depths but the profiles were run across the mouths of the

bays where possible Figure 15 shows selected tracklines and

figures 17 18 19 show the bottoms of the buried valleys

with the thickness of sediment fill Visible in the figures

are buried tidal channels that are analogous to the modern

tidal channel system of the esters These features were

probably deposited in an earlier upper intertidal flat or

supratdal marsh environment which developed as the sea level

began to fill the old stream valley to its present height

The interpretation of the depth of sediment infilling is

consistent with that proposed by McCulloch in his work

The geophysical records suggest that approximately 30

meters of sediment has filled the valley occupied by Drakes

Estero near the entrance The sea level curve suggested by

Milliman and Emery 1958 fig 20 was used as a measure of

the last marine transgression which began at 1518000 yrs

BP The sea level curve suggest that the time of the onset

of valley filling at a depth of 30 m was 8400 yrs BP

Dividing the depth of valley fill by the time of onset of

filling suggest a longterm sedimentation rate of 375 cm100

yrs Table 17 shows the results of similar calculations

using acoustic and Sonoprobe surveys for Tomales Bay and

Bolinas Lagoon Drakes Estero sedimentation rates are well
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THOUSANDS OF YEARS AGO
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Figure 20 Sea level fluctuation over the last 35000 yearsBP Depths and ages of sealevel indicators
throughout the world The solid
level line is the sea

curve for the Atlantic continental shelf
The dotted line is the sea level curve for the
Texas shelf from Milliman and Emery 196
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Table 17 Deposition Rates in Central California
based on acoustic survey interpretations sediment set

correlation and bathyxmetric surveys

Daetwyler 1965 Tomales Bay CA Sonoprobe
surveys

Rowntree 1973 Bolinas Lagoon Acoustic
CA surveys

Anima this Drakes Estero CA Uniboom surveys
study

Stevenson and Newport Bay CA

Emery 1958

Wahrhaftig 1970 Salinas Lagoon
CA

Ritter 1973 Bolinas Lagoon
CA

correlate old

tidal

flat sediments

with

change in
hydraulics
ofthe estuary

pre transgressive
beach deposits

1939 1968

surveys

rate

rmI

2

3 r

3

4

305

r



within the same range of rates Comparison with bathymetric

surveys and sediment correlations by other workers show

similar results

G Nutrient Study Hagar 1990 written communication

The purpose of the nutrient study was to ascertain the

influence of land use on the nutrient inputs to Drakes Estero

and Abbotts Lagoon The study gathered data on the chemical

composition of the water of creeks flowing into Drakes Estero

and Abbotts Lagoon from October 1987 to September 1988

fig 21 The study began with a reconnaissance ten

creeks and subsequently focussed on five creeks chosen to

represent a range of land uses Water samples were collected

primarily during storm events The properties measured were

temperature electrical conductivity dissolved nitrate

nitrite reactive phosphate silica and ammonium total

dissolved nitrogen and phosphorus particulate nitrogen and

carbon total phosphorus and suspended particulate material

At most sampling times flow rates were estimated and

evidence of previous water levels noted Hagar 1990

Descriptions of sampling sites with estimated watershed

areas the methods used to sample the study streams and the

laboratory analysis procedures used are described in Hagar

1990

The original strategy of this study was to test two

hypotheses First that the ratio of dissolved inorganic

nitrogen or phosphorus to total dissolved inorganic

BE
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concentration aliased by the electrical conductivity would

be significantly higher in the creeks draining agriculturally

utilized watersheds and would be highest in the most

intensely utilized watersheds Second that the ratio of

particulate nitrogen or phosphorus to total suspended

particulate material would also be higher By showing

consistent enrichment of the dissolved and particulate loads

of these creeks it was anticipated that the difficult and

costly task of establishing yearly nutrient budgets would be

circumvented However the highest nitrate plus nitrite

water year median 312 uM and total dissolved nitrogen

concentrations 340 uM were seen in a controls creek one

supposedly outside of the area of agricultural influence

Consistently high nitrate plus nitrite levels 1164 165 uM

were also seen in an incidentally sampled spring in the upper

part of a watershed with relatively intense agricultural use

in the lower parts Although no firm conclusions can be

reached as to the quantitative impact of agricultural land

use it seems unlikely that surface nutrient inputs to Drakes

Estero are of concern Inputs to Abbotts Lagoon should be

further studied since the lagoon is not regularly flushed

and there are significant above ground and presumably

groundwater supplies of nutrients to the lagoon Because of

the imited rainfall during this winter it was impossible to

establish the degree to which the washout of nutrients

occurred and thus the applicability of these results to

other wetter years 4iagar 1990
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Section IV Conclusions

1 Drakes Estero

The results of this study indicate that Drakes

Estero is a slowly filling system that is being supplied with

sediment from the open marine environment streams aeolian

deposition biological reworking and erosion of the

surrounding bedrock Tidal action is playing the dominant

role in sediment distribution erosion of surrounding

bedrock and overall flushing of the system The rate of

sedimentary filling has varied since the onset of the last

marine transgression which began 8000 yrs BP based on the

depth of sediment fill at the entrance of the lagoon Pb

and C analyses The depth of fill suggests the

sedimentation rate was approximately 375 cm100 yrs from

8000 BP until approximately 3000 yrs BP when

according to the results of the C analysis it decreased to

between 38 to 64 cm100 yrs and increased again to between

57 to 117 cm100 yr over 1200 to 1700 yrs BF The early

high sedimentation rate may reflect the rapid rise of the sea

during the early stages of the marine transgression The

Pbzzo analyses suggest a continued increase in sedimentation

rates to the levels similar to theposttransgressive sea

level rise Comparing the results of this study to that of

other workers suggests that both the longte and shortterm

sedimentation rates follow a similar pattern and that

discrepancies that may exist may be due to samplincy errors or

8



the resolution of the dating medium in the different studies

Comparison of Pb210 age dates and those of C14 Appendix E

suggest that sedimentation has increased in the last 150 yrs

The increase in sedimentation could be attributed to

increased land use as the population of the area increased

ie trail and road use road building increase in the

paved areas that would increase the amount of surface runoff

of rain water as opposed to ground absorption But to relate

the increase in sediment input to increased cattle grazing

alone is very difficult to substantiate based onthe change

in population and overall land use of the area over the last

150 years Based on geophysical record interpretations the

lagoon has undergone 10 35 m of infilling in the past 5000

years Based on rates of sediment filling calculated using

the three methods mentioned and comparing these rates of

filling to other areas along the west coast Drakes Estero

and Abbotts appear to be filling at a rate like other west

coast Lagoons

he results of both herbicides and pesticides analyses

indicate that input into the two study areas are near or

below the detection limits of the analytical methods used

Comparing the results of this study to studies conducted in

the San VoacTuin River and San Francisco Bay show that the

amounts detected in the this study are very low

he effects of range land use are not discernable from

the nutrient monitoring program of the streams that flow into

Drakes Estero and Abbotts Lagoon A complete and detailed
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report on the methods and results of the nutrient analysis is

available in Hagar 1990

In Drakes Estero open coast processes have a direct

influence on the morphology of the lagoon entrance and

subsequently on the distribution ofsediment inside the

lagoon When the entrance is to the extreme west as it was

in 1953 and again in 1974 oceanic wave and tidal approach is

nearly aligned with the main arm of the tidal channel that

trends north south so that sediment being carried in

suspension is carried further into the lagoon Compared to

the configuration with the entrance to the east where wave

and tidal currents dissipate their energy on the adjacent

cliffs the sediment would not be transported the same

distance into the lagoon but instead be depositedalong the

shore of the adjacent margins or as small ebb tidal features

near the channels The tidal flats just north of the main

channel fig 5 are a relic flood tidal delta feature of

when the mouth is in a west side configuration When the

entrance is located to the east incoming waves and tides

attack the adjacent cliffs of Purisima Formation probably

accounting for periods of increased erosion in this area

The fluvial input of sediment into the system is

important to the overall sediment supply and is

impacting lagoonal filling in upper parts of the branching

bays most notably in Schooner Bay and in theupper part of

Estero de Limantour where sedimentation rates were the

highest in the lagoon system Streams that flow into the
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lagoon are eroding the underlying bedrock from higher in the

watershed and introducing the sediment to the estero where

it is deposited mostly in marshes and deltas adjacent to the

stream mouths Where the drainage basins are not large as

in the case of Barries and Creamery Bays the deltas are

comparatively small and the marsh areas not as extensive

Because they are filter feeders the oysters being grown

and harvested in the estero play an important rule in the

deposition of fine grained sediment Haven and Morales

Alamo 1950 in their study on the quantities of suspended

matter removed by oystersCrassostrea virginica and

deposited as feces and pseudofeces material taken in by an

organism but not digested and expelled as pellets resembling

feces concluded that the amount of feces and pseudofeces

biodeposition always greatly exceeded the deposition of

solids by gravity or settling from suspension Ito and 1mai

1955 calculated that in Japanese waters a raft of oysters

50 m square would annually produce 06 to 10 metric tons

dry weight of fecal material In laboratory experiments

Haven D S and MoralesAlamo R 1956 oysters were

found to filter seston from the water and deposit it as feces

or pseudofeces about seven times faster than it would settle

by gravity It was also determined that the amount of

biodeeosition differed between warm water and cold water

conditions and that oyster ranked second in the amount of

feces and pseudofeces produced only to the tunicate Mogula

manhattensis based on weight per unit of tissue weight The
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Haven Morales Alamo report points out that the biodeposition

rate of other common species of invertebrates equals or

exceeds that of the oyster The combination of abundant

native filter feedersand the introduced oyster raises

questions of the impact the industry is havingto the

sedimentation rate of the lagoon

Other work carried out by Maven and MoralesAlamo 1972

reported on the settling velocities of feces and pseudofeces

compared with velocities of naturally settling suspended

sediment support the idea that fine grained sediment in

suspension tends to be depositedon thesubstrate surface

more rapidly after having passed through the body of a filter

feeder than by natural means The quiet water environment of

the upper middle part of the estero where most of the oyster

racks are found could allow for the deposition of siltsized

material in the form of feces and pseudofeces produced by the

oysters Once deposited the material is resistant to

erosion Because the areas of greatest abundance of oysters

are well into the lagoon where tidal flushing is limited

the feces are not being transported out ofthe system with

the tides Areas adjacent to staked oyster beds have been

observed to have higher accumulations of silt and clay sized

material on the leeward andor a downs current direction from

the beds Studies mentioned on the production of siltsized

material by Atlantic oysters indicate that the amounts

produced are significant More research is to
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ascertain what amount of siltsized material is being

produced by oysters in the lagoon

2 Abbotts Lagoon

Abbotts Lagoon is also a filling system but the rate of

filling between 80 to 190 cm100 yrs is slower than

that of Drakes Estero Sediment supply is mostly from

aeolian dune encroachment open coast processes berm

overwash and wave erosion and stream input Abbotts

Lagoon has the Monterey Formation as its basement rock which

is more resistant to erosion than the Purisima Formation

found underlying Drakes Estero so that the input of sediment

from cliff erosion is minimal However as mentioned

earlier there is some erosion of bedrock between the two

arms of the lagoon and along the east side of the main arm

Scuba diving observations made in the lower or ocean side of

the Abbotts Lagoon system found that there are very few

organisms living in the lagoon other than arthropods and

microorganisms The system lacks significant numbers of

bivalves or other filter feeders that would fix finegrained

sediment and redeposit it as siltsired material The system

is not tidally influenced so that constant sediment input or

flushing is not a factor

Both the herbicide and pesticide analysis indicate that

the amounts of the two compounds is the same as that found in

Drakes Estero albeit the lack of good circulation by tides

would be conducive to preservation of the compounds
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Section V Recommendations

Although there is very little input of herbicide

and pesticides into the Drakes Estero and Abbotts Lagoon

systems the use of either of these two agents should not be

increased without a detailed resampling of the sediments and

streams to evaluate the effects of their increased use This

is to insure that the levels of pesticides and herbicides be

kept at or below the existing levels

The methods used by the oyster industry in Drakes Estero

appear to be serving as a baffle to tidal currents in those

locations where rack density is highest ie mouth of

Creamery Bay Schooner Bay and Home Bay What the results

of this current baffling might be needs further study It

has been observed that siltsized material accumulates on the

leeward andor downcurrent side of the staked oyster beds

Further study isneeded to ascertain what effects the methods

and the large numbers of oysters oyster racks and staked

oyster beds are having on the sedimentological makeup of the

estero The oyster industry has left much debris in the

estero over the years related to their operation A cleanup

effort to remove debris from the intertidal flats subtidal

channels surrounding shoreline and marsh areas would beT

beneficial to the esthetics of the esterca Also

consideration should be given to removing abandoned

structures and devices not used by the operation
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Recommended Future Work

1 Conduct experimental studies on the production of

fine grained material from the various filter feeders that

live in the lagoon to determine the effects the fine grained

material on the deposition rate into the lagoon Does this

production of fines have an impact on the filling of the

lagoon

2 Continue to monitor the rate of migration of the

inlet and what its position has to do with the deposition of

sand in the central part of the estero What is the effect

of the inlet position to the sedimentation pattern inside the

estero Periodically monitor the bar across Abbotts Lagoon

especially during periods of high tides and storms to study

the erosion of and rebuilding of the barrier

3 Run more geophysical profiles in the lagoon to

determine the amount of sediment that has already infilled

the lagoon This could aid in a better understanding cif the

inf illing characteristics of the lagoon

4 What has been the effect of damming of the streams

in the overall sedimentation picture of the lagoon 5y

vibracoring the ponds developed behind the dams and attaining

Pb210 dates the amount of sedimentation inta these ponds can

be determined What is the rate of filling Will they

eventually fill and begin depositing sediment into the

lagoons How long before this occurs

96



5 Conduct a detailed identification of the fossil

mammal remains found along the margins of Drakes Estero and

collect samples large enough to display at the Visitor

Information at Sear Valley fig 22
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Alb Bathymetry records taken in Drakes Estero along
tracklines AA BB and CC
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Alc 3athymetric records taken in Drakes Estero along
tracklines DD EE and FF
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coast and Geodetic Survey berch marks

AZa Map showing bathymetric tracklines in
Abbotts Lagoon
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Alb 3athymetric records collected along track line A
A in Abbotts Lagoon Note ridges that
farmed during closure of the lagoon
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A2c Bathymetric records collected along tracklines B
B and CC in Abbotts Lagoon Noteridges
along both tracklines that formed during
closure of the lagoon
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A2d Batymetric records collected along trackline DD
in Abbotts Lagoon Mote steep west bank of
the lagoon
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Ate Bathymetric records collected along tracklines E
E and F in Abbotts Lagoon
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Alf athymetric records collected along trackline GG
in Abbotts Lagoon This trackline was run

from south to north along the center of the
lagoon
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A2g athymetric records collected along trackline HH
in Abbotts Lagoon This trackline wasrun
from the north to the south west of
trackline GG
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A2h Bathymetric records collected along tracklines I
I and JJ at the northern part of Abbotts
Lagoon
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A2i Sathymetric records collected alongtrackline KK
in the eastern arm of Abbotts Lagoon

133



3L

k

Ma

e i

l i



A2j Bathymetric records colleted along tracklines L
L and MM in the easterrrarm of Abbotts
Lagoon
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Appendix S Sediment Characteristics
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Key to PAtternand Texture

boulders cobbles
and pebbles

Fine grained sand
with wind ripples

Medium grained sand
with sand waves and
channel lag deposits

Fine grained sand

silty sand

sandy silt

sand with mud drapes

small tidal channels
with small scale ripples
and lag deposits

intertidal and supratidal4t Zz marsh

W ZbStra marina

Bla Key to patterns and textures used in figures BIbL

L Blg
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Blb Sediment textures found in Barries Say and
portions of the central eatero
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Blc Sediment textures found in Creamery Say

140



Johnsons Oyster Co

38 35 00

SCHOONER

r

kilometer

Bld Sediment textures found in Schooner Bay and northern
portions of the central estero

141



ale Sediment textures found in Home Say

142

s

e

Yfti4 tie

HO
a

BAY

ra

0 L

ki

122 55 0011

ale Sediment textures found in Home Say

142



H3f Sediment textures found in Estero de Lizaantour
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lay

iit clay
sand silt

ine sand

medium sand

medium coarse sand

coarse sand gravel
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ripple bedding
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Trip Report
Drakes Estero

411307

345500 PM

Sarah Allen Science Advisor

I conducted a field survey of Drakes Estero on Friday during the afternoon low tide to
count harbor seals and to determine the distribution and number of oyster bags on the seal
haul out sites

I arrived at 3 40 PM and met a volunteer who surveys harbor seals who had been present
since 145 PM She stated that she had observed 2 people in a boat tending oyster bags at
the OB sand bar see map at around 230 PM There were no seals present on the OB
sand bar and the number at UEN was 133 with 21 pups and the total count for the estero
was 525 including 46 pups when she counted the seals at 22030 PM

When I conducted the survey at 4 PM there were 10 seals present and 2 pups at the OB
sandbar and 117 seals and 54 pups on UEN sand bar a 157 increase in seals on the
UEN sandbar These two sites have historically had the higher numbers of females with
pups likely because the pups are more protected from strong currents and the water is
warmer in the middle of the estero The total count for the estero was 618 including 88
pups a 120 increase in pups after the boat left even though it was late in the day Seal
numbers are highest mid day to mid afternoon depending on the tide level The tide was
low enough for the seals to haul out at 1 00 PM For comparison of numbers on OB in
2005 on April 12 there were 105 seals and 62 pups and in 2004 on April 11 there were
169 seals and 36 pups

I observed several rows of bags on both the OB and UEN sandbars where the seals haul
out Because of distance I could not get an accurate count of bags but the number of
rows was around 20 The bags were adjacent to and directly on the haul out sites where
the seals historically have hauled out in the past at OB and UEN see map





Trip Report
Drakes Estero

4126107

345500 PM

Sarah Allen Science Advisor

I conducted a field survey of Drakes Estero on Thursday during the afternoon low tide to
count harbor seals for the peak pupping season count

I arrived at 345 PM and began counting the seals at A and Al sandbars At 350 PM I
noted a white boat @20 ft long with outboard motor and two people aboard in the east
end of the OB seal haul out site The boat was fowled in eelgrass and the operators were
poling through the eelgrass bed Once half way along the channel going west they used
the engine again I did not see the number of seals present before the boat was there
however there were only 5 2 pups when I began surveying and I saw seal heads in the
water There were seal drag marks on the sand bar indicating other seals may have been
present and several fresh wet seals were hauling out on UEN an adjacent sand bar Also
on previous day 4125 a volunteer counted 21 8 pups on the OB haul out When the
boat went by the seals at 355 PM all flushed into the water except one lone seal Seals
on UEN raised their heads but I slid not see any enter the water The boat continued west
along the channel and flushed around 120 Black Brant that were in the eelgrass beds in
the channe I

The boat then landed at around 410 PM about 213 of the way along the channel going
west on the OB channel on the north west side where many oyster bags are located Two
men got off the boat one taller in a green slicker and another in yellow slicker pants
They remained on the site until around 438 OM During this time they checked bags
and added around 30 more bags onto the sandbar on the north west side of the sand bar
and closer to the seals During the interim time 6 2 seals hauled out at OB When the
boat proceeded back down the channel going east towards the seals at455 PM 5 seals
flushed into the water included 2 motherpup pairs at OB another 3 mother pup pairs
flushed at UEN sand bar and around 75 seals alerted at UEN but did not enter the water
Additionally around 200 black brant were flushed that were in the eelgrass beds in the
channel after previously being flushed by the boat At 458 PM the boat then proceeded
up into Home Bay I terminated the survey at 500 PM

A total of around 90 seals including around 50 pups were disturbed by the boat and of
these I observed 14 seals including 7 pups directly flushed into the water From previous
research we know that females with pups are more disturbed than adult males or
immature seals Additionally around 320 black brant were flushed while in eelgrass
beds

During surveys of the estero I again observed several rows of bags on both the OB and
UEN sandbars where the seals haul out Because this is the peak pupping season
mothers with pups are hauling out all over UEN including near where the oyster bags are



located There also appeared to be more bags on UEN in addition to the hags added to
OB today Again the bags were adjacent to and directly on the haul out sites where the
seals historically hauled out in the past three decades of surveys that I have conducted

Map of Drakes Estero red circle indicates where seals and Black Brant were disturbed
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Introduction

Harbor seals Phoca vitulina richardh are the dominant and only year round resident
pinniped at Point Reyes California The Point Reyes seal population represents the
largest concentration of harbor seals in the State of California other than the Channel
Islands accounting for 20 of the mainland breeding population Lowry and Carretta
2003 Much of the Point Reyes coastal zone remains fairly pristine and provides
excellent marine and terrestrial habitat for seals to rest molt feed and breed where human
encroachment is minimal

Longterm monitoring studies of harbor seals have been conducted at selected colonies at
Point Reyes since 1976 Allen et al 1989 Sydeman and Allen 1999 Allen et al 2094
The objectives of monitoring are to 1 detect changes in population numbers 2 detect
changes in reproductive success and 3 identify anthropogenic or environmental factors
that might affect population status and trends The monitoring objectives and protocol
are described in detail in Hester et al draft report The information presented here is a
summary of the data collected during the 2005 breeding and molting seasons March
July Summary data collected as part of a regionwide survey effort including adjacent
areas San Francisco Bay San Mateo County and Sonoma County where NPS surveys
were conducted in 2005 in conjunction with other agencies and organizations are also
presented

Methods

Study Area

The Point Reyes peninsula extends from Tomales Bay Lat 38 30N south to Bolinas
Lagoon Lat 37 30N and are referred collectively as the Point Reyes sites Point
Bonita in the Marin Headlands is the southern most seal haul out site within the study
area and along with Alcatraz collectively form the Golden Gate NRA sites Coastal
embayments include Tomales Bay Drakes Estero and Limantour Estero and Bolinas
Lagoon The Point Reyes National Seashore PORE Golden Gate National Recreation
Area GOGA Gulf of the Farallones National Marine Sanctuary GFNMS and the
Marin County Department of Parks and Recreation share jurisdiction over segments of
this coastline

The topographic diversity of this coastal zone provides a broad range of substrates upon
which harbor seals haul out These include tidal mud flats offshore and onshore rocky
tidal ledges and sandy beaches Haul out site is defined as a terrestrial location where
seals aggregate for periods of rest birthing and suckling of young Harvey 1987
Thompson 1987 Coastal locations regularly surveyed included Tamales Point Point
Reyes Headland Duxbury Reef Double Point and Point Bonita estuarine locations
surveyed included Tomales Bay Drakes and Limantour Esteros complex and Bolinas
Lagoon Figure 1
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Regional survey sites included colonies in San Francisco Bay Alcatraz Mowry Slough
Castro Rocks Yerba Buena Island and NewarksSlough in Sonoma County Sea
Ranch South Sonoma sites and Jenner and in San Mateo County Fitzgerald Marine
Reserve Pescadero Pebble Beach Point San Pedro Bean Hollow and Cowell Ranch
Beach

Surveys

Harbor seal surveys were conducted during the breeding and molting seasons which run
from the March 1 to May 30 and June 1 to July 31 respectively

National Park Service NPS biologists trained volunteers to conduct surveys of harbor
seals during two in class sessions and four field sessions Many of the volunteers were
trained and seasoned having surveyed seals in previous years Volunteers and park
biologists surveyed each Point Reyes site a minimum of twice per week weather and
logistics permitting Point Bonita was also surveyed twice per week The Point Reyes
Headland and the regional survey sites were surveyed once every two weeks on
concurrent weekends Surveys occurred primarily during low to medium tides the time
when the maximum number of seals haul out in the San Francisco Bay region Faucher
1979 Allen eta 1982

Survey periods were designed to last approximately two hours with counts occurring
every halfhour to one hour depending on location Each subsite was surveyed
separately and then summed to give a total for each site All subsites were visible from
one location with the exception of Tomales Point Tomales Bay and Bolinas Lagoon For
each of these sites each subsite was counted from two to four times per survey

For each subsite the observer recorded the total number ofadultimmature seals pups
dead pups red pelaged seals and any fresh shark bitten animals present Because of the
difficulty in distinguishing adult from immature seals these two age classes were lumped
together Pups were the young of the year and after weaning were difficult to distinguish
from yearling seals Consequently pup numbers were reliable only between March and
June 1 Red pelage results from the deposition of iron oxide precipitates on the hair shaft
and usually extends from the head down to the shoulder Allen et al 1993

All actual and potential disturbances to harbor seals were recorded during a period from
March 1 through July 20 The analysis of disturbance data was truncated and does not
account for disturbance data collected during the entire molt season The total number of
disturbance survey days was 226 Table 1 Observers recorded the time and the source
of the disturbance The seals response to a disturbance was classified as no response
head alert flush flush into water or unknown In the case of flush or flush into water
the observer noted the number of seals that flushed the number of pups that were left
alone and the number of seals that remained in place After a flush into water the time
and location of where the seals rehauled were also recorded In some cases an unknown
disturbance and unknown response was recorded if the disturbance occurred before the
survey was started and so the nature and extent of the disturbance was not directly



observed The rate of disturbances was calculated based on the number of disturbances

per survey period survey period was usually 2 hours but may have varied by a hour In
future reports disturbance rate will be calculated based on the number of disturbances per
survey hour in order to compare to other disturbance studies

Regional surveys occurred every two weeks March July on weekends Friday Sunday
that had low tides during the morning or midday All of the Point Reyes and Golden
gate sites as well as the San Francisco Bay and Sonoma sites were surveyed during
these weekends Participants in the regionwide surveys included the GFNMS and
FMSA San Francisco State University and Stewards of Slavianka a non profit
conservation group based in Sonoma County

Results and Discussion

Overall

In 2005 volunteers completed 244 surveys at sites in Marin County at PORE and GOGA
between March 1 and July 30 The combined maximum pup counts for all sites during
the breeding season was 1115 pups This is 13 lower than 2004 but comparable to
previous years Figure 2 Pup numbers combining all sites appear to have stabilized
since approximately 2000 Drakes Estero and Double Point together produced 56 of
the pups Figure 3 Pup numbers at Double Point have continued to rebound from 2003
when the presence of a northern elephant seal Mlrounga angustirostris reduced the
number of seals at Double Point Numbers were similar at most sites in the past several
years except at Drakes Estero which has seen a decrease in pup numbers since the 2003
season as pup numbers rebound at Double Point and when a coyote was seen preying on
newborn pups in 2004 at Drakes Estero Figure 4

Date of first pup was observed in 2005 was March 6 compared to March 20 in 2004
There was no apparent trend in the date of first pup observed between 2000 and 2005
Table 4

The maximum molt count for all of the Point Reyes sites was4380 seals This count is
23 lower than in 2004 but comparable to counts from 2001 2003 Table 2 Figure 5
Seals from Drakes Estero and Double Point made up 55 of the maximum molt count
Table 1 Figure 6 The maximum molt counts recorded for Tomales Bay and Tomales
Point in the 2005 season were low compared to previous years The constant presence of
fog during the peak molt period at Tomales Point reduced the number of surveys
completed during this time

Surveyors recorded 120 disturbances between March 1 and July 20 107 of these were
actual disturbances while 13 were potential disturbances The potential disturbances
represented 11 of all disturbances Of these 39 5 were motor boats and 31 4
were humans The disturbance data was analyzed using only the disturbances where a
reaction by the seals was recorded 107 The average rate of disturbances per survey in
2005 was 054 This can be compared to 058 disturbances per survey in 2003 and 048



disturbances per survey in 2004 Drakes Estero while having the highest pup and molt
numbers also had the highest rate ofdisturbance 103 disturbances per survey Figure
7 Fiftytwo percent of the disturbances resulted in seals flushing into the water

Twentyfour percent of the disturbances were of unknown cause Figure 9 The largest
identifiable causes were humans on foot 227 nonmotor boats 1641D and aircraft
146 These major causes are similar to disturbance data collected from 20022004
Table 3 Both motor and nonmotor boat disturbances have decreased slightly Aircraft
increased from an average of56 in 2003 and 2004 to 146Table 3 This increase
may be linked to a rising popularity of ultralights which have been observed flying
low especially over Tomales Point Also notable is the reduction in disturbance from
dogs This may be the result of current enforcement of restrictions regarding where dogs
are allowed in the park

There were no major mortality events this year The Marine Mammal Center reported
that harbor seal rescues primarily of weaned pups were within the range of normal
variability Marine Mammal Center pers comm In 2004 surveyors observed coyotes
preying on harbor seals in Drakes Estero however coyote predation of pups was not
directly observed in 2005 On one survey at Drakes Estero a bobcat was reported on the
tidal sandbars where seals haul out but no predation was observed

During the 2005 season National Oceanic and Atmospheric Administration NOAA
reported reduced upwelling and warmer than usual water temperatures for northern
California Oregon and Washington 2005 wwwnoaagovgeneral website Unusual
warm water species observed at Point Reyes during 2005 included the Humboldt squid
Dosidicus gigas a Brown Booby Sula leucogaster and the California grunion
Leuresthes tenuis The reduced upwelling resulted in reduced algal and krill
populations which may have impacted food availability for harbor seals During the
1998 El Nino event when upwelling did not occur there was a dramatic reduction in the
number of seals pupping and hauling out in the Point Reyes area Sydeman and Allen
1999 Such a dramatic reduction was not observed during the 2005 season

Summary by site

Bolinas Lagoon

46 surveys were completed at Bolinas Lagoon between March 1 and July 31 Bolinas
Lagoon had a high pup count of 143 the week of April 18 and a peak molt count of 449
the week of July 4 Table 1 It had the second highest rate of disturbance 082
disturbances per hour Figure 7 Humans were the main cause of disturbance making
up 471 of the recorded disturbances Bolinas Lagoon was one of the top sites for
disturbances in 2003 and 2004 as well Figure 8

Double Point

32 surveys were completed at Double Point between March 1 and July 31 Double Point
had a high pup count of 291 the week ofApril 25 and a peak molt count of1126 the
week of July 4 Double Point had a disturbance rate of048 disturbances per survey



786of the disturbances were of unknown cause The remoteness of this site coupled
with being surrounded by high cliffs reduces the exposure to human disturbances and
may prevent surveyors from identifying the natural sources for disturbance

Drakes Estero

37 surveys were completed at Drakes Estero between March 1 and July 31 2005 Drakes
Estero had a high pup count of 332 the week of May 2 and a peak molt count of1261
the week of July 4 Besides having the largest pup and molt numbers Drakes Estero had
the greatest rate of disturbances observed with a disturbance rate of 103 disturbances per
survey Causes for disturbance at Drakes Estero were variable Birds 222 were the

most frequent cause followed by nonmotor boats 194humans 167and aircraft
167

Duxbury Reef
38 surveys were completed at Duxbury Reef between March 1 and July 31 Duxbury
Reef had a high pup count of 10 the week of May 9 and a high adult count of 93 the
week of May 9 Disturbance was low at Duxbury Reef The rate of disturbance was 003
disturbances per survey this year

Point Bonita

28 surveys were conducted at Point Bonita Point Bonita was added to the annual survey
locations initially in 2004 however logistics were not finalized until the 2005 season
Few pups were counted at this site 6 however the maximum count of seals during the
breeding and molt seasons was around 100130 seals Tables 1 and 2
Humans on foot were the major source of disturbance Table 1

Point Reyes Headland

Eight surveys were completed at Point Reyes Headland PRH between March 1 and July
30 2005 PRH had a high pup count of 44 the week of April 25 and a peak molt count of
456 the week of July 4 Disturbances are low at PRH and no disturbances were recorded
in 2005 This haul out site is a primary haul out site for northern elephant seals The
peak count for northern elephant seals between March 15 and July 15 was 1436 seals on
April 29 which coincides with the molt period for elephant seals Fog limited the
number of surveys at PRH

Tomales Bay

28 surveys were completed at Tomales Bay between March i and July 30 Tamales Bay
had a high pup count of 188 the week of May 9 and a peak molt count of 549 the week
of June 20 The disturbance rate more than doubled in the past year from 027
disturbances per hour in 2004 to 06 disturbances per hour in 2005 The largest source of
disturbances was motor boats 428n The motor boats were usually clam diggers
traveling from the mainland to the sandbars Mary Ellen King pers comm Clammers
once on the sandbars and on foot did not appear to be a source of disturbance There
were no recorded instances of clammers on foot disturbing the seals during the 2005
season
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Tomales Point

26 surveys were completed at Tomales Point between March I and July 30 Tomales
Point had a high pup count of 101 the week of April 25 and a peak molt count of 378 the
week of June 27 The disturbance rate was 042 disturbances per survey and the primary
source of disturbances was aircraft which made up 364of the disturbances Abalone
divers are also assumed to be a primary disturbance source at Tomales Point Often they
were present upon arrival of surveyors and so we were unable to determine the extent of
their impact Abalone collecting season begins in April and overlaps with part of the
harbor seal breeding season

Regional Sites
11 regional surveys were completed starting on March 4 and ending July 29 at 20
locations The seasonal peak for pups was during the week of April 30 and the peak for
molting seals was during the week of July 10 The maximum number of seals during the
breeding season was 3306 and the average was 2689 The maximum number of seals
during the molt was4691 with an average of4106 Table 5 Point Reyes had the
highest concentration of seals with Double Point and Drakes Estero accounting for 45
of adults during the breeding season 49 of pups produced and 50 of molting seals
The maximum count of pups was 1272 and the first pups were identified at Castro Rocks
and Fitzgerald Marine Reserve on March 6th Of the 20 areas surveyed only six
produced X100 pups Tomales Bay Tomales Point Drakes Estero Double Point Bolinas
Lagoon and Mowry Slough Within San Francisco Bay Mowry Slough accounted for
the majority of seals followed by Castro Rocks Sonoma County coast haul out sites
were composed of a number of small sites with larger concentrations at Sea Ranch and
Jenner San Mateo County coast sites were also composed of a number of small sites
adding up to larger concentrations at Pebble Beach and Fitzgerald Marine Reserve Only
four seals were counted during one survey at Bean Hollow during the entire season
Cowell Ranch Beach and Fitzgerald Marine Reserve accounted for most of the seals
counted in the county but few pups were recorded there

Disturbances during surveys ranged from northern elephant seal attacking harbor seals at
Jenner to people on foot tide pooling at Point Bonita The primary sources for
disturbance at San Francisco Bay were vehicles at Castro Rocks aircraft and motor boats
at Yerba Buena Island and no disturbances were noted at Mowry Slough

Collaboration

Point Reyes National Seashore and Golden Gate National Recreation Area collaborated
with multiple government agencies and non profits on projects related to the harbor seal
population The parks collaborated with NOAA on a Tomales Bay stewardship program
called SEALS Park rangers ferried docents on boats out onto the mud flats in Tomales
Bay to educate visitors and clam diggers about seals on week ends during low tides The
National Marine Fisheries Service NMFS conducted an aerial survey of harbor seal haul
out sites along the California Coast on the 24 and 25 of June 2005 NMFS counted
3826 harbor seals from Point Reyes to Point Bonita and 521 harbor seals were counted
in San Francisco Bay Lowry et al draft report Regional surveys were conducted in



collaboration with Stewards of Slavianka Bodega Bay Marine Lab GFNMS San
Francisco State University the California Department of Transportation Joe Mortenson
and Mary Ellen King The Marine Mammal Center released rehabilitated pinnipeds at
Chimney Rock at PRNS We also collaborated with the San Francisco State University
study on sightings of satellite and radio tagged seals observed at PRNS One satellite
tagged adult female successfully raised a pup at Double Point in 2005

Summary

Counts of pups and molting seals at the PORE and GOGA sites were lower in 2005 than
the 2004 season They are comparable to previous years and within the normal range of
variation but the maximum pup count for 2005 was the lowest recorded since 1999 and
the peak molt count was the lowest since 2001 The number of disturbances recorded by
surveyors remains similar to previous years and no trends are detected Disturbances
were site specific however hikers and boaters remain the two most frequent sources of
disturbance across all sites
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Table 5 Regional surveys of harbor seals in central California March through July 2005 Eleven surveys
were conducted 7 during the breeding season and 4 during the molt
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Figure 2 Maximum pup counts at PRNS from 19972005 See text for methods
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Figure 3 Maximum pup counts by site at PRNS during the 2005 season See text for methods
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Figure 4 Maximum pup Counts by site at Point Reyes 20022005 See text for methods
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Figure 5 Maximum molt counts for Point Reyes 19982005 See text for methods



Figure 6 Maximum molt counts for the sites at Point Reyes during the 2005 season See text for
methods
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Figure 7 Average number of disturbances per survey by site at Point Reyes 2005 See text for
methods
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Figure 8 Average number of disturbances per survey by site at Point Reyes for 20032005 See text
for methods
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Introduction

Harbor seals Phoca vitulina richardii are the dominant and only year round resident
pinniped in the San Francisco Bay Area California Within the San Francisco Bay Area
the population at Point Reyes represents the largest concentration of harbor seals in the
State ofCalifornia other than the Channel Islands accounting for 20 of the mainland
breeding population Lowry and Carretta 2003 Much of the Point Reyes coastal zone
remains fairly pristine and provides excellent marine and terrestrial habitat for seals to
rest molt feed and breed where human encroachment is minimal

Longterm monitoring studies of harbor seals have been conducted at selected colonies at
Point Reyes since 1976 Allen et al 1989 Sydeman and Alien 1999 Allen et al 2004
Vanderhoof and Allen 2005 The objectives of monitoring are to 1 detect changes in
population numbers 2 detect changes in reproductive success and 3 identify
anthropogenic or environmental factors that might affect population status and trends
The monitoring objectives and protocol are described in detail in Hester et al draft
protocol The information presented here is a summary of the data collected in Point
Reyes National Seashore and Golden Gate National Recreation Area during the 2006
breeding and molting seasons MarchJuly Summary data collected as part of a region
wide survey effort including adjacent areas San Francisco Bay San Mateo County and
Sonoma County where NPS surveys were conducted in conjunction with other agencies
and organizations for 2006 are also presented

Methods

Study Area

The study area extends from Tomales Point south to San Francisco Bay The Point Reyes
peninsula extends from Tomales Bay Lat 38 30N south to Bolinas Lagoon Lat 37
30N and is referred collectively as the Point Reyes sites Point Bonita in the Marin
Headlands is the southern most seal haul out site within the study area and is located at
the mouth of San Francisco Bay in Golden Gate National Recreation Area Coastal
embayments include Tomales Bay Drakes Estero and Limantour Estero Bolinas
Lagoon and San Francisco Bay The Point Reyes National Seashore PORE Golden
Gate National Recreation Area GOGA Gulfof the Farallones National Marine
Sanctuary GFNMS and the Marin County Department of Parks and Recreation share
jurisdiction over segments of this coastline

The topographic diversity of this coastal zone provides a broad range of substrates upon
which harbor seals haul out These include tidal mud flats offshore and onshore rocky
tidal ledges and sandy beaches Haul out site is defined as a terrestrial location where
seals aggregate for periods of rest birthing and suckling of young Harvey 1987
Thompson 1987 Coastal locations regularly surveyed included Tomales Point Point
Reyes Headland Duxbury Reef Double Point and Point Bonita estuarine locations
surveyed included Tomales Bay Drakes and Limantour Esteros and Bolinas Lagoon
Figure 1



Regional survey sites included colonies in San Francisco Bay Alcatraz Mowry Slough
Castro Rocks Yerba Buena Island and NewarksSlough Sonoma County Sea Ranch
South Sonoma sites Fort Ross and Jenner and San Mateo County Fitzgerald Marine
Reserve Pescadero Pebble Beach Point San Pedro Bean Hollow and Cowell Ranch
Beach Figure 1

Surveys
Harbor seal surveys were conducted during the breeding and molting seasons which run
from March 1 to May 30 and June V to July 31 respectively

National Park Service NPS biologists trained volunteers to conduct surveys of harbor
seals during two inclass sessions and four field sessions Many of the volunteers were
previously trained and seasoned having surveyed seals in previous years Volunteers and
park biologists surveyed each Point Reyes site a minimum of once per week twice
during the peak of the breeding and molting seasons weather and logistics permitting
Point Bonita was also surveyed according to the same schedule The Point Reyes
Headland and the regional survey sites were surveyed once every two weeks on
concurrent weekends Surveys occurred primarily during low to medium tides the time
when the maximum numbers of seals haul out in the San Francisco Bay region Fancher
1979 Allen et al 1982

4
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Survey periods were designed to last approximately two hours with counts occurring at
halfhour intervals depending on location Each subsite was surveyed separately and
then summed to give a total for the site at each time interval All subsites were visible
from one location with the exception of Tomales Point and Bolinas Lagoon For each of
these sites each subsite was counted from two to four times per survey due to driving or
hiking distance between the sub sites

For each subsite the observer recorded the total number ofadultimmature seals pups
dead pups redpelaged seals and any fresh shark bitten animals present Because of the
difficulty in distinguishing adult from immature seals these two age classes were lumped
together Pups were the young of the year and after weaning were difficult to distinguish
from yearling seals Consequently pup numbers were reliable only between March and
June 1 Red pelage results from the deposition of iron oxide precipitates on the hair shaft
and usually extends from the head down to the shoulder Allen et al 1993

All actual and potential disturbances to harbor seals were recorded during surveys from
the period of March 1 sc to July 31 The total number of surveys where disturbances
were recorded was 221 Table 1 Observers recorded the time and the source of the
disturbance The seals response to a disturbance was classified as no response head
alert flush flush into water or unknown In the case of a flush or flush into water the
observer noted the number of seals that flushed the number ofpups that were left alone
and the number of seals that remained in place After a flush into water the time when
the seals rehauled was also recorded In some cases an unknown disturbance and
unknown response was recorded if the disturbance occurred before the survey had
started and so the nature and extent of the disturbance was not directly observed The
rate ofdisturbances was calculated based on the number of disturbances per survey
period survey period was usually 2 hours but may have varied by 2 hour In future
reports disturbance rate will be calculated based on the number of disturbances per
survey hour in order to compare to other disturbance studies

Regional surveys occurred every two weeks March through July on weekends Friday
Sunday that had low tides around midday All of the PORE and GOGA sites as well as
the San Francisco Bay and Sonoma sites were surveyed during these weekends
Participants in the regionwide surveys included the GFNMS and FMSA San Francisco
State University US Fish and Wildlife Service Stewards of Slavianka a nonprofit
conservation group based in Sonoma County the Marine Mammal Center and Fitzgerald
Marine Reserve



Results and Discussion

Overall

In 2006 volunteers completed 221 surveys at sites in Marin County at PORE and GOGA
between March 1st and July 31 The combined maximum pup count total for all sites
during the breeding season was 1056 pups Table 1 The maximum pup count total for
just PORE sites excluding Point Bonita pup numbers in order to compare to previous
years was 1042 Table 2 The 2006 pup count is only 6 lower than 2005 Pup
numbers appeared to decrease since 2004 and 2006 was the lowest pup count recorded
since 1998 however we did not test for statistical significance Figure 2 Drakes Estero
and Double Point continue to show the highest numbers of pups together producing 56
of the pups seen for 2006 at PORE and GOGA Table 1 Figure 3

The first pup observed in 2006 was on March 9 compared to March 6 in 2005 There is
no apparent trend in the date of first pup observed between 2000 and 2006 or in location
Table 4

The decline in the overall number of pups produced in 2006 compared to the previous
five years may be related to changes in marine conditions Upwelling was much reduced
in 2006 and similar to 2005 resulting in reduced krill which in turn may have affected
food availability for harbor seals

Many but not all haul out sites experienced a decline in pup numbers Pup numbers at
Tamales Bay decreased 43 compared to 2005 and were much lower when compared to
the mean over the past 4 years The maximum pup count for Tomales Bay in 2006 fell
well below the range of one standard deviation from the fiveyear mean Figure 5
Bolinas Lagoon and Drakes Estero though both had an increase in pup numbers in 2006
most likely resulting from the decrease in pups at Double Point Similar fluctuations
between these sites have been seen in previous years such as in 2003 when a northern
elephant seal Mirounga angustirostris disrupted the colony at Double Point resulting in
an increase in the number of pups at Drakes Estero and Bolinas Lagoon Figure 4

The maximum total count of all seals during the molt season for all sites at PORE and
GOGA was 4709 seals Table 1 For just PORE sites the maximum count was4560
This count is 6 higher than in 2005 Table 2 The 2006 molt count total was the
highest in the past nine years except for in 2004 when the count was 5633 Figure 6
Seals from Drakes Estero and Double Point accounted for 49 of the maximum molt

count for PORE and GOGA combined Table 1 Figure 7

At PORE surveyors recorded 135 disturbances between March 1 and July 31 120 of
these were actual disturbances disturbances that resulted in a seal response while 15
were potential disturbances 4 of all disturbances Of these potential disturbances
47 7 were human 20 3 were clammers 20 3 were motorboats and 132
were barking dogs The average rate of actual disturbances per survey in 2006 for PORE
sites was 076 disturbances per survey This can be compared to 054 disturbances per
survey in 2005 Tomales Bay and Tomales Point colonies had the most significant
increase in disturbances when compared to previous years Figure 9 Bolinas Lagoon
had the highest rate of disturbance 13 disturbances per survey followed by Tomales

6



Bay 0 2 disturbances per survey Figure S In 2005 Drakes Estero had the highest rate
of disturbance 103 disturbances per survey Figure 9 Fortythree percent 52 of all
disturbances in 2006 resulted in seals flushing into the water

Twentyone percent of the actual disturbances in 2006 were caused by humans Figure
10 Other identifiable disturbances were from non motorboats 13 motor boats
11 and birds 10 Nineteen percent of disturbances were from unknown sources
These percentages were similar to disturbance data collected from 20022005 There was
an increase in 2006 in disturbances from motorboats and vehicles and a decrease in
disturbances from aircrafts compared to 2005 This decrease is related to a decline in
disturbances from ultralights law flying aircrafts in 2006 No aircraft disturbances
froth 2006 were from ultralights Sources ofdisturbance that produced an increase in
the other category included construction noise at a residence near Bolinas Lagoon and
coyotes on the sandbars at Drakes Estero Table 3

There were no observed major mortality events in 2006 Pup numbers declined at
Double Point after rebounding from a northern elephant seal disturbance in 20022003
The decline in numbers at Double Point mid season were not explained from field
surveys however law enforcement rangers reported that a person was rescued by
helicopter adjacent to Double Point during the time that the seal numbers declined
Tomales Bay and Bolinas Lagoon pup numbers were the only sites found to have
maximum counts significantly different then their average range when compared to the
past 5 years

Two harbor seals pups were picked up by park visitors at Point Reyes in 2006 mistaking
the pups for being abandoned Both pups were picked up from McClurres Beach one on
411306 and the other on 4119106 The pups were taken to the Marine Mammal Center for
care The Marine Mammal Center also released 3 harbor seal pups at Point Reyes at
Chimney Rock one on 711106 and 2 on 6103106

7
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Summary by site

Bolinas Lagoon
29 surveys were completed at Bolinas Lagoon between March 1 and July 30 Bolinas
Lagoon had a high pup count of 174 the week of May 8 and a peak molt count of448
the week of July 10 Table 1 Due to Bolinas Lagoonsclose proximity to a highway
the seals are very exposed to humans and traffic and had the highest rate of disturbance
this year 13 disturbances per survey Figure 8 Fortysix percent 17 of disturbances
were caused by humans On more than one occasion humans were seen walking on the
mudflats where seals haul out and one time four children were seen running along the
mudflats chasing seals into the water Twentytwo percent 8 of disturbances were
caused by birds Two of these were from large flocks of Brown Pelicans Pelecanus
occidentalis Bolinas Lagoon had a maximum Brown Pelican count of1350 in 2006
which is more than double the number seen in 2005 when the max count was 553

Sixteen percent ofdisturbances were from vehicles all being motorcycles There was
construction going on at a nearby residence causing a few of the disturbances early in the
season Although this site had the highest level of disturbance maximum pup and molt
counts did not seem to be affected

Double Point

30 surveys were completed at Double Point between March 1S and July 31 Double

Point had a high pu count of247 the week of April 17 and a peak molt count of1086
the week of July 3 Table 1 Double Point had one of the lowest disturbance rates 033
disturbances per survey Figure 8 The remoteness of this site coupled with being
surrounded by high cliffs reduces the exposure to human disturbances and may prevent
surveyors from identifying the natural sources for disturbance 40 of the disturbances
were from unknown causes and the other few were from aircrafts and motorboats far
offshore The peak pup count in 2006 is one week earlier than all previous years at
Double Point and likely the colony experienced a major disturbance related to a
helicopter rescue at the fourth week of April resulting in seals moving to Bolinas Lagoon
which was much higher in 2006 and Drakes Estero Unfortunately no observers were
present to document the likely disturbance

Drakes Estero

33 surveys were completed at Drakes Estero between March I and July 31 Drakes
Estero had a high pup count of 347 the week of May I and a peak molt count of1228
the week of July 3 Table 1 Drakes Estero had the highest pup and molt numbers and
one of the highest levels of disturbance 097 disturbances per survey Figure 8 Park
regulations allow kayaks and canoes back in Drakes Estero after July I After that date
50 ofdisturbances were a result of these non motorboats Prior to July l most
disturbances were of unknown cause 47 Surveyors documented a bobcat and a coyote
disturbing seals on sandbars in Drakes Estero Other sources included low flying large
birds such as turkey vultures hikers and clam diggers on Limantour and Drakes Beaches
and kayaks after July at the end of the seasonal closure

Duxbury Reef
25 surveys were completed at Duxbury Reef between March I and July 31 Duxbury
Reef had a high pup count of 17 the week of May 15 and a peak molt count of 75 the



week of July 24 Table 1 Duxbury Reef had one of the lowest rates of disturbance
012 disturbances per survey Figure 8 The only recorded disturbance that resulted in
seals flushing into the water was when two dogs ran out to the haul out site chasing all
the seals into the water

Point Bonita

44 surveys were conducted at Point Bonita Point Bonita was added to the study area in
2005 The high pup count was14 which is much higher than the previous yearsdata and
the maximum molt count was 149 Tables 1 Disturbance data was compiled at GOGA
and will be analyzed in future reports

Point Reyes Headland

17 surveys were completed at Point Reyes Headland PRH between March I and July
31 PRH had a high pup count of 44 the week of May 8th and a peak molt count of462
the week ofJuly 17 Table 1 PRH had the lowest rate of disturbance 006 with only
one disturbance recorded the source of which was a researcher Figure 8 This haul out
site is a primary colony for northern elephant seals The peak count for northern elephant
seals between March 0 and July 31s was 896 the second week of May which coincides
with the peak molt period for elephant seals PRNS unpubl data The headland is often
enshrouded in fog and consequently surveys are limited

Tomales Da

22 surveys were completed at Tamales Bay TB between March I and July 31
Tomales Bay had a high pup count of 108 during the week ofMay I st and a peak molt
count of 681 the week of July 17 Table 1 The disturbance rate doubled in the past
year from 06 disturbances per survey in 2005 to 12 disturbances per survey in 2006
which is significantly greater than the average range of disturbances over the past 4 years
Figure 8 Figure 9 This site also had a significant decrease in pup numbers as well
Figure 5 38 ofdisturbances were from motorboats and represents the most
motorboat incidences seen over the season 23 of the disturbances were from non
motorboats Other disturbance sources include clammers aircrafts and birds
Tomales Point

21 surveys were completed at Tomales Point TP between March I and July 31
Tomales Point had a high pup count of 105 the week ofApril 17th and a peak molt count
of 580 the week of July 5 Table 1 The disturbance rate was 062 disturbances per
survey Figure 8 54 of these disturbances were caused by humans either hikers on
the beach or abalone divers The rate ofdisturbance continues to increase at Tomales
Point this year being significantly higher than the average range of previous years
Figure 9 The point is often enshrouded in fog and consequently surveys are limited
Regional Sites

Twelve regional surveys were completed starting on March 4 and ending July 29 at 22
locations The seasonal peak for pups was during the week of May 6 and the peak for
molting seals was during the week of July 15 The maximum number of seals during the
breeding season was 5101 and the average was 32092 The maximum number of seals
during the molt was 5285 with an average of41528Table 5 Point Reyes had the
highest concentration of seals with Double Point and Drakes Estero accounting for 35



of adults during the breeding season 46 of pups produced and 37 of molting seals
The maximum count of pups was 1157 and the first pups were identified at Double Point
on March 4th Of the 22 areas surveyed simultaneously only 3 produced I00 pups
Tomales Point Drakes Estero and Double Point Within San Francisco Bay Castro
Rocks accounted for the majority of seals followed by Mowry Slough a reversal of last
years surveys Sonoma County coast haul out sites were composed of a number of small
sites with larger concentrations at Sea Ranch and Jenner San Mateo County coast sites
were also composed of a number of small sites adding up to larger concentrations at
Pebble Beach and Fitzgerald Marine Reserve No seals were counted during surveys at
Bean Hollow during the entire season Cowell Ranch Beach and Fitzgerald Marine
Reserve accounted for most of the seals counted in the county but few pups were
recorded there 45

Disturbances during surveys ranged from a male northern elephant seal attacking harbor
seals at Jenner to people on foot tide pooling at Point Bonita Seals at Double Point were
disturbed by a helicopter during a cliff rescue of a park visitor resulting in reduced
pupping at this site compared to the previous year The primary sources for disturbance
at San Francisco Bay were loud vehicles on the Richmond San Rafael Bridge at Castro
Rocks aircraft and motor boats at Yerba Buena Island

Collaboration

Point Reyes National Seashore and Golden Gate National Recreation Area collaborated
with multiple government agencies non profit organizations and individuals on projects
related to the harbor seal population of central California The parks collaborated with
NOAA on a Tomales Bay stewardship program called SEALS Park rangers ferried
docents on boats out onto the mud flats in Tomales Bay to educate visitors and clam
diggers about seals twice during the pupping season The parks also collaborated with
the Marine Mammal Center on a study of harbor seal health that will be initiated in 2007
at Tomales and San Francisco Bays
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I arbor seals on floats in romales Bay



Summary

Compared to 2005 the total pup numbers at PORE and GOGA were lower in 2006 and
the molt numbers were higher The numbers for both seasons were comparable to
previous years and within the normal range of variation but the maximum pup count for
2006 was the lowest recorded since 1998 The pup counts at PORE sites appear to be
decreasing since 2004 however we did not test the statistical significance of this decline
The molt counts for 2006 were the highest recorded in the last nine years other than in
2004 The rate of disturbances per survey on the weekends at PORE sites have increased
since 2005 Disturbances were site specific however humans on foot and boaters
remain the two most frequent sources ofhuman related disturbance across all sites

1T
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Table 5 Regional surveys of harbor seals in central California March 1 through July 31 2006 Twelve surveys
were scheduled 7 during the breeding season and 5 during the molt but some sites could not be surveyed all dates
because of logistics or weather NDnod data

Location
Breeding Season

Total Pup
Average SE

Max Max

Molt Season

total
Average SE

Max

Sonoma Coun

Sonoma Coast 14050 9396 248 71 23950 4759 302

Fort Ross 4900 2893 97 14 ND

Jenner 7880 6277 179 30 29450 17466 418

Marin County
Tomales Bay 41825 6405 503 88 58425 9760 681

Tomales Point 26413 12302 462 105 39900 15385 540

Point Reyes Headland 8563 6439 219 35 36375 13474 462

Drakes

EsteroLimantour 65750 24081 1002 288 85025 13270 975

Double Point 50650 12305 723 237 68025 23176 904

Duxbury Reef 4325 1688 73 17 3575 2908 75

Bolinas Lagoon 18950 6665 286 82 36000 11130 448

Point Bonita 4625 3550 106 13 7775 3244 119

San Francisco Bay
Alcatraz 417 194 6 0 1 100 ND 1

Castro Rocks 20240 9446 339 37

YBI 6150 1071 81 4 14033 6408 190

Newark Slough 1820 1470 38 11 225 450 9

Mowry Slough 112001 7438 229 58 12425 3070 161

San Mateo County
Point San Pedro 1500 15 0 ND

Cowell Ranch 7360 2737 112 20 ND

Pescadero 2880 2199 55 6 ND

Pebble Beach 5920 1559 82 25 ND

Bean Hollow 000 000 0 0 ND

Fitzgerald Marine
Reserve 15500 8196 246 16 ND

ALL SITES 1 320917 1 5101 1157 415283 5285

Based on the total for a single day
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Figure 2 Total Pup Counts at PORE excluding Point Bonita from 19972006 seasons See text for methods
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Figure 3 Maximum pup Counts by site at PORE and GOGA during the 2006 season See text for methods
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Figure 4 Maximum pup counts by site at pORE 20022006 seasons See text for methods
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Figure 6 Total molt counts for PORE excluding Point Bonita from 19982006 seasons See text for
methods

Figure 7 Maximum molt counts by site for PORE and GOGA during the 2006 season See text for methods
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Figure 8 Average number of disturbances per survey by site at Point Reyes 2006 See text for methods

Figure 9 Average number of disturbances per survey by site at Point Reyes for20032006 See text for
methods
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Figure 10 Causes for disturbance by percent for all of Point Reyes sites in 2006

Other Motorboat

13 11

io
onmotor boat

13
Unknown

19

Vehicle

5

Oa9
1

Bird

100 Aircraft
Human 7
21

22

Volunteer training at Drakes Estero



Art by Lisa Halton

LONGTERM MONITORING OF

HARBOR SEALS AT

POINT REYES CALIFORNIA

5YEAR ANNUAL REPORT

19972411

Prepared by
Sarah Allen

Sue Waber

Wayne Holter
David Press

Point Reyes National Seashore

2004



Table of Contents

Introduction 3

Methods 3

StudyArea 3

Surveys 4

Results 5

Overview 5

DoublePoint 6

Drakes and Limantour Esteros 7

TomalesPoint 7

TomalesBay 8

BolinasLagoon 9

DuxburyReef 9

PointReyes Headland 9

San Francisco Bay Area Survey 10

Unusual Mortality Event 10

Discussion 11

Acknowledgments 13

References 14

Listof Figures 16
ListofTables 17



Introduction

Harbor seals are the dominant and only resident pinniped at Point Reyes California The
Point Reyes population also represents the largest concentration of harbor seals in the
State of California other than the Channel Islands accounting for 20 of the mainland
breeding population Sydeman and Allen 1999 Much of the Point Reyes coastal zone
remains fairly pristine and provides excellent habitat for seals to rest molt and breed
where human encroachment is minimal

Longterm monitoring studies of harbor seals have been conducted at selected colonies at
Point Reyes since 1976 Allen et al 1989 Sydeman and Allen 1999 in order to 1 detect
changes in population numbers 2 detect changes in reproductive success and 3 identify
anthropogenic or environmental factors that might affect population status In the past
significant increases in the population of harbor seals at Point Reyes have been
documented at most colonies except at Tomales Bay where there was substantial human
activity Allen et al 1989 Allen and King 1993 and at Point Reyes Headland where
northern elephant seals are expanding Sydeman and Allen 1999

The information presented here is an update on the status and trend of the harbor seal
population at Point Reyes It represents a fiveyear summary of data collected prior to
during and three years following the 1998 El Nino Southern Oscillation ENSO event
We have also included two years of information from adjacent areas San Francisco Say
and Sonoma County where surveys were conducted in conjunction with other agencies
and organizations as part of a regionwide survey effort

Metbods

Studv Area

The Point Reyes coastline extends from Tomales Bay Lat 38 30N south to Bolinas
Lagoon Lat 37 30N Coastal embayments include Tomales Bay Drakes Estero and
Limantour Estero and Bolinas Lagoon The Point Reyes National Seashore PRNS
Golden Gate National Recreation Area GGNRA Gulfof the Farallones National
Marine Sanctuary GFNMS and the Marin County Department of Parks and Recreation
share jurisdiction over segments of this coastline In addition to the protection afforded
by these agencies Bird Rock Point Reyes Headland and Double Point were designated
by the California Department of Fish and Game and the California Water Resources
Control Board as Areas of Special Biological Significance because of their unique
biological attributes and now reclassified as State Water Quality Protection Areas in 2003
Chan 1979 SWQPA

The topographic diversity of this coastal zone provides a broad range of substrates upon
which harbor seals haul out These include tidal mud flats offshore tidal ledges and
sandy beaches Haul out site is defined as a terrestrial location where seals aggregate
for periods of rest birthing and suckling of young Harvey 1987 Thompson 1987



Coastal locations include Towles Point Point Reyes Headland and Double Point
estuarine locations include Tomales Bay Drakes Estero and Limantour Estero and
Bolinas Lagoon Figure la

Because of its agricultural character much of this coastline has remained largely
undeveloped even prior to inclusion in the 1960s and 70s in PRNS and GGNRA The
inaccessibility of much of the area has historically afforded protection from human
disruption during the seals terrestrial resting periods however prior to the Marine
Mammal Protection Act MMPA of 1972 harbor seals at Point Reyes were commonly
hunted by fishermen and ranchers S Allen pers comm After passage of the MMPA
the colonies at Point Reyes grew significantly Allen et al 1989 Currently human
disturbances may be on the rise with increased recreational use of public lands From
19972000 PRNS alone recorded close to 24 million visitors annually Monthly
Statistical Report PRNS 2000

Surveys

Harbor seal surveys were conducted during the breeding and molting seasons of 1997
2001 which respectively run from 15 March to 1S June and 15 June to 15 July Regular
survey sites included Double Point Drakes Estero and Limantour Estero Tomales Point
2 sites Tomales Bay 3 sites Point Reyes Headland and Bolinas Lagoon Duxbury
Reef was added to the survey area in 1999

National Park Service NPS biologists trained volunteers to conduct surveys of harbor
seals during one inclass session and four field sessions Many of the volunteers were
seasoned having surveyed seals in previous years Volunteers and park biologists
surveyed each site a minimum of twice per week weather and logistics permitting
Surveys occurred primarily during low to medium tides the time when the maximum
number of seals hauled out in the San Francisco Bay region Allen 1980 Fancher 1979
Risebrough 1978

Survey periods were designed to last at least two hours with counts occurring every half
hour Each subsite was surveyed separately and added to other sub sites making a grand
total for the site All subsites were visible from one location with the exception of
Tomales Point and Tomales Bay The Tomales Point and Tomales Bay subsites were a
considerable distance from each other and were usually counted twice during a survey

For each subsite the observer recorded the total number ofadultimmature seals pups
dead pups red pelaged seals and any fresh shark bitten animals present Because of the
difficulty in distinguishing adult from immature seals these two groups were lumped
together Pups were the young of the year and difficult to distinguish after weaning from
yearling seals Consequently pup numbers were reliable only between the first day of
March and June Red pelage results from the deposition of iron oxide precipitates on the
hair shaft and usually extends from the head down to the shoulder Allen et al 1993



Data are presented as maximum for the seasons both breeding and molt Summary
statistics including means and standard errors are also provided for the breeding season
19972001 and the molt season 20002001

All actual and potential disturbances to harbor seals were recorded Actual disturbance
was defined as any activity that resulted in behavior change by the seals such as moving
towards or entering the water Potential disturbance was defined as an activity that
occurred within a d mile area that had the potential to alter the behavior of the seals For
example a plane flying below 1000 feet had the potential to disturb seals Observers
recorded the time source of the disturbance and the distance of the source from the seals
Distance measurement was not estimated consistently between sites or observers and
consequently was dropped from analyses The seals response to a disturbance was
classified as no response head alert flush flush into water or unknown Alien et al
1985 In the case of a flush or flush into water the observer noted the number of seals
that flushed the number of pups that were left alone and the number of seals that
remained in place After a flush into water the time and location of where the seals
rehauled were also recorded In some cases an unknown response was recorded if the
disturbance occurred before the survey was started and so the extent of the disturbance
was not directly observed An example would be a tight group of seals seen in the water
off the haul out site and many fresh seal tracks on the haul out site

Surveys in 1998 and 1999 incorporated seal numbers from a larger scale harbor seal
census for the San Francisco Bay area and adjacent waters Other regional haul out sites
were Jenner the Sonoma coastline Sea Ranch the San Mateo coastline South Bean
Hollow the Fitzgerald Marine Reserve the Richmond Bridge Yerba Buena Island and
Mowry Slough Figure lb Participants in the region wide survey included the Gulf of
the Farallones National Marine Sanctuary Association San Francisco State University
and Stewards of Slavianka a non profit conservation group based in Sonoma County
Additionally a regionwide aerial survey was conducted in May 1999 by NPS biologists
on an airplane provided by the California Department of Transportation Photographs
8x10 color prints were taken of each site and biologists from San Francisco State
University counted seals from photographs

Results

Overview

The population trend in harbor seals at Point Reyes appears stable between 1997 and
2001 Annual maximum counts for the breeding season ranged between 2481 and3506
and annual average counts ranged from 17446and25111 range of SE 1225 to

3790 Table 1 ag The lower numbers for maximum totals and annual averages were
associated with the 1998 ENSO The difference in the adultlimmature population of
harbor seals excluding Duxbury Reef was minimal between 1997 and 2001 Lambda
006 but the difference between the pup numbers was notable Lambda 027 Table

la The maximum numbers ofadultimmature seals and gaups were higher in 1997 and
2001 than those observed in 1998 1998 Lambda 046 and 2001 Lambda 136

Pup and adult numbers were lower at all haul out sites in 1998 Maximum counts for the



molt also were reduced during the 1998 ENSO and also in 1999 but not noteworthy
Similarly maximum numbers during the breeding and molt seasons were stable by
location Tables I bg except for 1998 The number of surveys in 1997 was insufficient
in the molting season to report a maximum count The number of red seals at Point
Reyes is very low compared to San Francisco Bay representing less than 5 of the
population Of note though was the larger number of redpelaged seals in Drakes
Estero reaching a maximum of 27 in 1999 Table 1 e In general far fewer red seals
were observed at coastal haul out sites than the estuarine ones

Regardless of year most disturbances occurred at Drakes and Limantour Esteros
followed by Tomales Bay and were induced by humans Table 2ae Seal response to
disturbance ranged from a simple head alert to flush into the water By year the percent
of seals flushed into the water combining all sites ranged from 43 to 74 with the
highest percentage of flushes occurring in 1997 Tables 3ae The average disturbance
per hour combining all sites for 2000 was 039 SD 063 n 197 and for 2001 was
038 SD 094 n 231 Table 4ab The highest number of disturbances per hour
occurred at Drakes EsteroLimantour in 2000 083 disturbanceshrand at Tomales Bay
in 200103disturbanceshr People on foot were the major source for disturbance at
Limantour Estero and motorboats were for Tomales Bay Motorboats were also a source
for disturbance at Double Point due to commercial fishing near the haul out site Table
2ae In general for all sites seals were more disturbed on weekends range 0413
disturbances per survey than weekdays 0108 disturbances per survey Table 4ab
Double Point also had elevated disturbances in 2001 related to an aggressive male
northern elephant seal Table 5b Bolinas Lagoon seals experienced elevated
disturbances in 2001 related to nonmotor boats particularly kayaks Table 9b
Double Point

Double Point is a pocket beach marked by two prominent points and includes several
subsites Double Point is a primary pupping site at Point Reyes and numbers of pups and
adultsimmatures are fairly consistent during the breeding season from year to year
Surveyors counted seals at Double Point from 19 to 52 times per year between 19972001
Table 5a The highest total number of seals occurred between the last week of April
and second week of May Figure 2 ranging from 708960 The maximum pup counts
consistently occurred during the first week of May Figure 3 ranging between 187
during 1998 to 416 in 2000 Pup counts in 1998 were nearly half of what occurred in
1997 The maximum counts during the molting season ranged between 677 and 1145
and occurred between early June and mid July Figure 2 however there was
inconsistent coverage of the site in 1997 Seal numbers were low during the ENSO in
1998 and also during the molt in 1999

Seals at Double Point usually were disturbed less often than at other haul out sites at
Point Reyes averaging from 0210 disturbances per survey between 1997 and 2001
Table 5ad Weekday disturbances were similar to weekend disturbances except in
2000 when disturbances reached 14 per weekend survey The hourly average number of
disturbances on weekends was 06 SD07 n39 in 2000 and 03 in 2001 SD 04
n13 Table 5d
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Sources for disturbance varied by year at Double Point Table 5b Overall people on
foot were the primary known source for disturbances 190although unknown sources
disturbed seals 29 Commercial fishing boats have increasingly disturbed seals over
the past 3 years 13 and an aggressive male northern elephant seal was the primary
source for disturbance in 2001 10 When seals were disturbed at Double Point they
were more likely to flush into the water flushing 50 of the times disturbed regardless
of year Table 5c

Drakes and Limantour Esteros

Drakes and Limantour Esteros consist of a number of tidal sandbars This location is one

of the primary pupping sites at Point Reyes Seals were surveyed at Drakes and
Limantour Esteros from 26 to 45 times per year between 19972001 Table 6a The
highest total number of seals occurred between the first and second week of May Figure
4 The maximum pup counts consistently occurred between the third week of April and
the first week of May Figure 5 The maximum counts during the molting season ranged
between 817 and 1292 and occurred between mid June and mid July Figure 4

Seals at Drakes and Limantour Esteros were disturbed more than at any other haul out
location at Point Reyes averaging from 1013 disturbances per survey between 1997
and 2001 Table 6ad Weekday disturbances reached as high as 15 disturbances per
day in 2000 but usually were around 09 disturbances per day this contrasts to the
regional maximum of07 The hourly average number of disturbances was 08 SD
04 n 18 in 2000 and 05 in 2001 SD 07 n 21 Table 6d

People on foot were the primary source for disturbance 47 although unknown
sources also disturbed seals 19 as did birds 12 Table 6b Kayaks and motorboats
are restricted in Drakes Estero during the breeding season and likely this explains the low
rate of disturbance from these sources When seals were disturbed at Drakes and

Limantour Esteros they were more likely to flush into the water flushing 50 of the

times disturbed regardless of year Table 6c

Tomales Point

Tomales Point consists of several subsites extending along the shoreline extending to
Bird Rock Tomales Point is one of the more difficult sites to survey because of distance
to travel and weather The area is consistently foggy during the spring and summer
Seals were surveyed at Tomales Point from 9 to 34 times per year between 19972001
Table 7a There was no consistency between years when the maximum adultimmature
count occurred Figure 6 The maximum pup counts occurred between the third week of
April and the third week of May except in 1997 however the numbers ranged widely
between 74 in 1998 to 194 in 2001 Figure 7 The wide swing in numbers is likely
related to both disturbance and seals shifting between nearby Tomales Bay which also
demonstrated coincidental swings in numbers Seasonal molt counts are unreliable and
spotty due to weather
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Seals at Tomales Point were disturbed moderately compared to other haul out sites at
Point Reyes averaging from 0209 disturbances per survey between 1997 and 2001
Table 7ad Weekend and weekday disturbances were more frequent in 2000 and 2001
than earlier years The hourly average number of disturbances on weekends was 03 in
2000 SD 02 n 13 and 04 in 2001 SD 04 n 18 Table 7d

People on foot were the primary source for disturbance 526 although sport and
commercial motorboats also disturbed seals 196 Table 7b Tomales Point is a popular
sport abalone fishing area and the sport fishing season coincides with the harbor seal
pupping season When seals were disturbed at Tomales Point the percentage of seals
flushing into the water varied by year Table 7c

Tomales Bav

Tomales Bay consists of three haul out sites Seal Island Clam Island and Hog Island
however seals infrequently haul out at Hog Island Tomales Bay was surveyed from 9 to
34 times per year between 19972001 Table 8a The highest total number of seals
occurred between late April and second week of May ranging from 290 in 1998 to 625 in
1999 Figure 8 The maximum pup counts ranged widely from year to year ranging
from 34 in 1998 to 190 in 1999 however coverage of the site was spotty due to logistics
and weather Figure 9 The maximum counts during the molting season were more
consistent ranging between 290 and 347 Figure 8

As with Drakes Estero there were a larger number of red seals than occurred in the outer
coastal areas with a maximum of 17 observed in 1999 and 2000 Table 8a

Recreational activities in Tamales Bay are numerous and seal use of Hog Island has
declined dramatically over the past 15 years Nevertheless disturbances per survey only
ranged from 015 between 1997 and 2001 Table 8a Weekend disturbances were
higher in 2000 and 2001 than during weekdays Weekend disturbances were 04
disturbances per hour in 2000 SD 06 n 13 and 13 in 2001 SD 25 n 19 Table
8d

People in motorboats were the primary source for disturbance 52 although
recreational clam diggers also disturbed seals 13 Table 8b Up to 1000 people were
present at a time digging for clams during low tide cycles on the weekends however the
NDAA SEALS program reduced disturbance by clam diggers with an onsite education
program The main seal haul out area is near the primary access channel for boats in the
bay and so recreationists are naturally attracted to the seals hauled out When seals were
disturbed at Tomales Bay they were less likely to flush into the water flushing 4 556 of
the times disturbed regardless of year Table 8c



Bolinas La oon

The Bolinas Lagoon location consists of several tidal sand bars Seals were surveyed at
Bolinas Lagoon from 3 to 35 times per year between 19972001 Table 9a The
maximum counts at Bolinas were distributed throughout the breeding season in contrast
to other colonies but during the molt season a distinct peak occurred during the first two
weeks of July ranging from 267 to 401 Figure 10 The maximum pup counts
consistently occurred between the first and second week of May excluding 1997 and
ranged from 51 to 123 Figurel 1 This colony is the only one that appears to be
growing pup production more than doubled in three years between 1999 and 2001 As
with all sites pup production was down during 1998 and numbers of seals hauled out
were also reduced

Seals at Bolinas Lagoon were disturbed moderately in comparison to other haul out sites
at Point Reyes averaging from 0 to 11 disturbances per survey between 1997 and 2001
Table 9ad Weekend and weekday disturbances varied from year to year The hourly
average number of disturbances on weekends was 03 SD 04 n 9 in 2000 and 06
in 2001 SD 05 n 18 Tables 9d The NOAA SEALS program reduced disturbance
by recreationists with an onsite education program starting in 1997

Kayaks were the primary source for disturbance 2404 although unknown sources also
disturbed seals 24 as did birds 18 Table 9b When seals were disturbed at
Bolinas Lagoon they were more likely to flush into the water flushing 50 of the

times disturbed most years Table 9c

Duxbua Reef

Duxbury Reef was added as a survey site in 1999 This site is adjacent to Bolinas
Lagoon and often serves as an alternate site to those in the Lagoon Seals were surveyed
from 8 to 32 times between 1999 and 2001 Tables 10a Annual maximum ranged from
71 to 112 Figure 12 including from 10 to 20 pups during the breeding season Figure
13 We had insufficient data during the molt until 2001 when the maximum count was
99 Figure 12

Seals were rarely disturbed at Duxbury Reef likely due to the difficulty of accessing the
site except at very low tides Humans on foot were the primary source for disturbance
88 Table 10b During the weekends disturbances averaged 03 per hour SD 08 n

7 in 2000 and 04 per hour SD 1 1 n 17 in 2001 Table 1 Od

Point Reyes Headland

Point Reyes Headland location consists of a series of pocket beaches that is used also by
a large northern elephant seal colony As with Tomales Point surveys at Point Reyes
Headland were limited due to weather conditions Annual surveys ranged between 7 and



31 Tables l 1a several scheduled surveys were canceled on foggy days Annual
maximum counts during the breeding season ranged between 131 and 168 between 1997
and 2001 Figure 14 Point Reyes Headland is not a significant pupping site and the
maximum pup counts ranged between 24 and 51 Figure 15 During the molt seal
numbers were much higher ranging between 276 and 466 because this site is used more
by migrating harbor seals Figure 14 S Allen pers obs

Point Reyes Headland is the most remote and least disturbed site at Point Reyes with
annual disturbance days ranging between 00 and 0 1 regardless of day of week The
average hourly disturbance rate in 2000 on weekdays was 004 SD01 n19 and in
2001 on weekends was 004 SD007 n8 Table I Id

Motorboats 40xand planes 401o were the only sources for disturbance Table 11 b
Nevertheless seal spatial use of the site has changed significantly over the past 20 years
as the northern elephant seal colony has grown

San Francisco Bay Area Surve

Summary of harbor seal surveys for the San Francisco Bay Area and adjacent waters are
summarized in Tables 12ab The maximum total harbor seal count during the 1998
breeding season was2595 seals on 6 May and the maximum pup count was 485 During
the molting season3235 seals were counted on 28 June 1998 The average maximum
count for the region combining both seasons was24670n5 x2467 SD5076
Table 12a In 1999 the highest count for all sites occurred during the aerial survey on
May 10 with3634 including 876 pups During the molting season 3011 seals were
counted on 17 July 1999 The average regional count combining breeding and molt
seasons in 1999 was22722 n9 SD6708 Table 12b Three sites Double Point
Drakes and Limantour Esteros and Tornales Point accounted for the majority of the total
number of seals 696 and pups 7921o counted in 1998 but in 1999 Double Point
Drakes and Limantour Esteros and Tornales Bay accounted for the majority of the total
count 60 and of the pup count 62 This change implied a shift of seals from
Tomales Point to Tomales Bay in 1999

Regional surveys for 2000 through 2001 were summarized in the NOAA annual reports
see Mortenson et aL 2000 and 2001

Unusual Mortality Event

During the 1997 breeding and molt seasons biologists and park visitors identified dead
adult and immature harbor seals in Point Reyes Tomales Bay was the first location
where a sick adult seal was picked up by the Marine Mammal Center TMMC F
Gulland pers com Reports of dead and dying seals were next recorded at Double
Point and Bolinas Lagoon in April and May and then at Drakes Limantour Esteros and
Point Reyes Headland from June through August The NMFS Stranding Network Point
Reyes National Seashore unpubl data documented a total of 91 dead seals Of those
seals that were identified by sex and age the majority of seals were adults 79 AD
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72 SA 7 PUP 7 UNK 5 and of those identified to sex the majority was males
33 M 30 F 17 UNK 44 Tissues were collected from several fresh dead or
dying seals by the TMMC A fibrinous hemorrhagic pneumonia with marked bacterial
colonization was evident in all of the fresh specimens The lesions resembled that of
acute Pasteurella pneumonia in cattle which is often predisposed by viral infection L
Lowenstine UC Davis pers com Nineteen live harbor seals were subsequently
captured at Point Reyes Headland and blood was taken for further analyses Preliminary
findings indicate the presence of antibodies to a previously unidentified virus F Gulland
pers com

In 2000 another unusual stranding event occurred at Point Reyes and was investigated
by the stranding network including TMMC Museum of Vertebrate Zoology Berkeley
and the National Park Service The epicenter of this event was Tomales Point haul out
sites where around 25 dead seals were found Tissues blood and urine were collected
from five very fresh specimens All seals tested negative for biotoxins or morbillivirus
Pseudomonas bacteria were found in all specimens and an unidentified virus was found
in one very fresh c2 hrs dead specimen Preliminary evidence indicated that seals died
acutely since blubber Iayers were normal lymph nodes were engorged with fluid F
Gulland Marine Mammal Center unpubl data

Discussion

Harbor seals in central California represent a significant proportion of the state
population Surveys of harbor seals in the San Francisco Bay Area and adjacent waters in
1998 and 1999 reveal that large numbers of harbor seals are concentrated in north central
California particularly at Point Reyes Double Point and DrakesLimantour Esteros
account for more than 50 of total seals in Point Reyes counted during both the breeding
and molt seasons The pups produced at these two sites accounted for more than 55 of

the total pups produced at Point Reyes annually Substantial numbers of seals also haul
out in small groups along the Sonoma and San Mateo counties coastline and in San
Francisco Bay

Surveys conducted at Point Reyes between 1997 and 2001 showed annual differences
likely related to the 1998 El Nino event However trends may also reflect increased
effort between years as the volunteer monitoring program was fully implemented In
addition there was not consistent effort between weekend and weekday surveys This is
important in analyzing the disturbance data since we would expect more disturbances on
weekends when recreational use is higher

Nonetheless significantly fewer seals were breeding in 1998 than 1997 24 Pup
production was also lower 46 Factors potentially influencing the breeding
population at Point Reyes between 1997 and 1998 were the harbor seal die off during and
after the breeding season of 1997 and the 1998 El Nino event The 1999 number of seals
breeding was substantially higher than that of 1998 but only slightly higher than the 1997
breeding season Pup production was also elevated from 1998 by 49 but only by 8
from the 1997 season El Nino effects were also documented in other pinnipeds in
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California in 1998 DeLong et al 1999 however no other unusual stranding event was
noted for harbor seals in California in 1998 J Cordaro NMFS pets com

Although disturbances were recorded at all colonies Drakes and Limantour Esteros had
the highest number of disturbances recorded regardless of year Nevertheless the site
remained one of the largest colonies in the region accounting for 29 of the total
number of seals counted in 2001 Humans mostly caused disturbances but the type of
disturbance varied by location Boats were the primary cause for disturbance to seals in
Tomales Bay but humans on foot were in DrakesLimantour Esteros In 1998 the
Lawson Landing barge that transported more than 100 people at a time to dig for clams in
Tomales Bay was terminated The number of seals using the bay increased in 1999 from
the 1997 1816 and 1998 116 maximum numbers The Farallones Sanctuary
SEALS program had implemented a protection program for the seals to educate the
public and divert clam diggers from the resting seals and likely the combination of
reduced usage and education by the SEALS program contributed to the increased
presence of seals in Tamales Bay

The occurrence of the two unusual stranding events within this fiveyear monitoring
period is of particular interest The only other mass stranding event of harbor seals in
California was noted in 1985 at Drakes Estero and Double Point A virus was also noted

as the likely cause for that stranding event S Allen pers com No other stranding
event for harbor seals has been documented in California over the past 20 years J
Cordaro NMFS pers com

The longterm monitoring program for harbor seals of Point Reyes has provided
important information to guide management Actions guided by the results of these
surveys have included

1 The initiation of a baseline study of diseases in harbor seals in conjunction
with the Marine Mammal Center

2 Continued annual restriction of kayaks and other watercraft in Drakes Estero
during the breeding season March 15 June 30

3 A study of the dispersal of weaned pups and the feeding habits of harbor
seals at Point Reyes in collaboration with Moss Landing Marine Lab

4 Proposed delineation of marine protected areas at Point Reyes

12
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Table 2a Sources of potential and actual disturbances during 1997
Motor Nonmotor Car Dog Plane Human Bird Unknown Total
boat boat

Total
boat boat

Double Point 1 1 1 2 5 10

Drakes Estero 6 1 18 3 5 33
Limantour

2 6

Drakes Estero

Tomales Point 2

26

1 3

Tomales Bay

Limantour

0

Bolinas Lagoon

4 9

Tomales Bay 6

0

Point Reyes

4 3 18

3

0
Headland

5

Point Reyes

Total 7 0 0 1 1 21 5 11 46

Table 2b Sources of potential and actual disturbances during the 1998 field seasons
Motor Nonmotor Car Dog Plane Human Bird Unknown Total
boat boat

Double Point 1 3 2 6

Drakes Estero 1 26 1 4 32
Limantour

Tomales Point 3 4 2 9

Tomales Bay 6 4 1 4 3 18

Bolinas Lagoon 3 1 1 5

Point Reyes 0
Headland

Total 9 5 3 0 2 35 5 11 70



Table 2c Sources of potential and actual disturbances during the 1839 field seasons
Motor

boat
Nonmotor Car

boat
Dog Plane Human Bird Unknown Other Total

Double Point 6 3 5 2 3 2 21

Drakes Estero

Limantour

1 5 5 23 11 11 3 59

Tomales Point 1

4

2 1

4

1 5

Tomales Say 7 1 2 2 2 1 95

Solinas Lagoon 2 3 1 3 6 6 21

Duxbury Reef 1 1

Point Reyes
Headland

2

1 1

2

Total 17 7 0 4 9 36 22 22 7 124

Table 2d Sources of potential and actual disturbances during the 2000 field season
Motor

boat
Nonmotor

boat
Clammer Plane Human Bird Unknown Other Total

Double Point 4 7 12 6 18 4 51

Drakes Estero

Limantour

6 2 9 30 13 19 2 81

Tomales Point 8 4 6 4 1 23

Tomales Bay 15 2 6 1 24

Bolinas Lagoon 5 3 3 11

Duxbury Reef 1 1 2

Point Reyes
Headland

1 1 2

Total 27 14 8 22 49 22 45 7 194
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Table 2e Sources of potential and actual disturbances during the 2001 held season

Motor Nonmotor Clarnmer Plane Human

boat boat

Bird Unknown Other Total

Double Point 3 1 3 1 4 13 26

Drakes Estero 4 3 20 4 10 2 43

IImantour

Tamales Point 3 19 1 23

Tamales Bay 17 5 6 1 29

Bolinas Lagoon 12 1 6 4 13 2 38

Duxbury Reef 6 6

Point Reyes 1 1

Headland

Total 20 21 6 9 55 9 28 17 165
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Table 3a Summary of seal responses to disturbances during 1997 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

3

Head Alert Flush Flush Water Unknown Flush Water

Double Point 2 7 1 70

Drakes Estero 9 24 73

Llmantour

Limantour

Tomales Point 3 100

Tomales Bay 0

Bolinas Lagoon 0

Point Reyes 0

Heartland

Tomales Bay

Total 11 0 34 1 74

Table 3b Summary of seal responses to disturbances during 199 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

Head Alert Flush Flush Water Unknown Flush Water

Double Point 1 2 3 50

Drakes Estero 11 6 15 47

Limantour

Tomales Point 1 1 7 78

Tomales Bay 8 5 5 28

Bolinas Lagoon 3 1 1 0

Point Reyes 0

Headland

Total 24 15 30 1 43
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Table 3c Summary of seal responses to disturbances during 1999 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

Total 28 14 63 6 57

Table 3d Summary of seal responses to disturbances during 2000 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

Head Alert Flush Flush Water Unknown Flush Water

Double Point 2 4 11 E5

Drakes Estero 19 4 31 1 56
Lirnantour

Tomales Point 3 1 75

Tomales Bay 2 5 3 1 27

Bolinas Lagoon 5 15 1 71

Duxbury Reef 1 0

Point Reyes 1 1 0

Headland

Total 28 14 63 6 57

Table 3d Summary of seal responses to disturbances during 2000 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

46

Head Alert Flush Flush Water unknown Flush Water

Double Point 3 5 24 10 57

Drakes Estero 8 15 4 38 13 54
Limantour

Tomales Point 3 3 3 10 16

Tomales Bay 4 1 9 3 53

Bollnas Lagoon 11 100

Duxbury Reef 2 0

Point Reyes 1 1 0
Headland

Total 25 14 85 39 52
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Table 3e Summary of seal responses to disturbances during 2001 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

Head Alert Flush Flush Water Unknown Flush Water

Double Point 1 1 18 2 82

Drakes Estero 7 1 24 3 69
Lirnantour

Tomales Point 1 6 13 30

Tomales Bay 4 2 11 3 55

Bolinas Lagoon 5 1 31 84

Duxbury Reef 3 3 50

Point Reyes 3 0

Headlands

Total 19 5 93 24 6616
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Table 4a Average number of disturbances per hour during 2000 Hours of direct observation represent the total amount
of 6me that researchers were observing the animals The number of disturbances represents the total of all potential and
actual disturbances See methods for definition of potential and actual disturbances
Location Number of Number of Of Hours of Average of Standard

Surveys Disturbances Direct Disturbances Deviation

Observation per Hour
Double Point Weekday 24 Weekday 12 455 026 037

Weekend 21

Weekend 28 Weekend 39 625 062 071

Drakes Estero Weekday 27 Weekday 43 535 080 104
Limantour Weekend 18 Weekend 38 453 083 042

Tomales Point Weekday 14 Weekday 12 465 026 043

Weekend 19

Weekend 13 Weekend 11 438 025 024

Tamales Bay Weekday 12 Weekday 5 424 012 024

Weekend 18

Weekend 13 Weekend 19 438 043 056

Bolinas Lagoon Weekday 6 Weekday 4 179 023 025
Weekend 9 Weekend 7 225 031 036

Duxbury Reef Weekday 4 Weekday 0 10 0 0
Weekend 7 Weekend 2 60 033 079

Point Reyes Weekday 19 Weekday 2 503 0A4 012

Headland Weekend 3 Weekend 0 90 0 0

All Sites Weekday146 Weekday 78 2585 030 066

Combined Weekend 91 Weekend 116 2328 050 057
Total 197 194 4913 039 063

Table 4b Average number of disturbances per hour during 2001 Hours of direct observation represent the total amount
of time that researchers were observing the animals The number of disturbances represents the total of all potential and
actual disturbances See methods for definition of potential and actual disturbances
Location Number of Number of Of Hours of Average of Standard

Surveys Disturbances Direct Disturbances Deviation
Observation per Hour

Double Point Weekday 22 Weekday 12 420 029 058

Weekend 18 Weekend 13 395 033 044

Drakes Estero Weekday 22 Weekday 20 415 048 461

Umantaur Weekend 21 Weekend 22 450 049 071

Tomales Point Weekday14 Weekday 6 340 018 034

273

Weekend 18 Weekend 17 415 041 043

Tomales Bay Weekday 15 Weekday 3 133 023 041

120

Weekend 19 Weekend 26 203 128 252

Bolinas Lagoon Weekday 17 Weekday 14 420 033 034

Weekend 18 Weekend 24 455 055 050

Duxbury Reef Weekday 15 Weekday 2 83 024 070

Weekend 17 Weekend 4 90 044 112

Point Reyes Weekday 7 Weekday 0 215 0 0

Headland Weekend 8 Weekend 1 273 004 007

All Sites Weekday 112 Weekday 57 2026 028 051
Combined Weekend119 Weekend 107 2281 047 120

Total 2001 231 164 4307 038 094
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Table 5a Summary data for Double Point 1997 through 2001 The reported numbers reflect the maximum number seen during a single census The
percent of red seals is the percentage of the maximum total number of seals The number of disturbances is the total number for the whole season
Max breed adults immatures and pups during the breeding season March 15 to June 15 Max Malt all age classes during the molting season
June 15 to July 15 NA data not available and se standard error

Unknown Other

Max Avg Max Max Avg Surveys Disturbances Reds Reds Shark Bites Dead
Breed Breed Pus Molt Molt PUPA

1997 1

1997 854 NA 357 NA NA Weekday 12 Weekday 4 11 13 3 3

5

Weekend 7 Weekend 6

1998 708 NA 187 722 NA Weekday 18 Weekday 1 6 08 6 6

3 2

Weekend 12 Weekday 5

1999 890 NA 335 486 NA Weekday 23 Weekday 11 11 12 4 5

5 2

Weekend 13 Weekend 10

2000 960 50770 416 853 65728 Weekday 24 Weekday 12 5 05 4 5

se 4024 se 5739 Weekend 28 Weekend 39

2001 867 53620 354 1145 55312 Weekday 22 Weekday 12 8 09 3 4
se 4212 se 11283 Weekend 18 Weekend 13

Table 6b Sources of potential and actual disturbances at Double Point during 1997 through 2601 NA data not available

Motor Nonmotor Elephant Dog Plane Human Bird Unknown Other Total
boat boat seal

1997 1 NA 1 1 2 5 10

1998 NA 1 3 2 6

1999 6 NA 3 5 2 3 2 21

2090 4 1 7 12 6 18 3 51

2001 3 11 1 3 1 4 2 25
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Table 5c Summary of seal responses to disturbances at Double Point during 1997
through 2001 See methods for a description of seal responses

Head Alert Flush Flush Water Unknown Flush
Water

1997 2 7 1 70
1998 1 2 3 50

1999 2 4 11 65

2000 3 5 24 10 57

2001 1 1 18 2 82

Table 5d Summary of the average numbers of disturbances per hour observed at Double Point during 2000 and 2001
The number of hours of direct observation represents the total amount of time when researchers were observing the
animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Dlsturbances Hours of Direct Average of Standard

observation Disturbances Deviation

per Hour

2000 Weekday 24 Weekday 12 455 028 037

Weekend 28 Weekend 39 825 062 071

2001 Weekday 22 Weekday 12 420 029 058

Weekend 18 Weekend 13 395 033 OAO
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Table 6a Summary data for brakes Estero and Limantour Estero 1997 through 2001 The reported numbers reflect the maximum number seen during
a single census The percent of red seals is the percentage of the maximum total number of seals The number of disturbances is the total number for
the whale season Max breed adults immatures and pups during the breeding season March 15 to June 15 Max Moll all age classes during
the molting season June 15 to July 15 NA data not available and se standard error

Unknown

Max Avg Max Max Avg Surveys Disturbances Reds Reds Shark Dead

Breed Breed Pups Molt Molt Bites Pups

1997 1111 NA 257 NA NA Weekday 10 Weekday 3 13 12 3 1

Weekend 16 Weekend 30

1998 753 NA 162 985 NA Weekday 11 Weekday 8 22 29 2 1

Weekend 18 Weekend 24

1999 922 NA 285 817 NA Weekday 26 Weekday 24 27 29 4 2

18

Weekend 19 Weekend 35

2000 1020 52543 376 980 74083 Weekday 27 Weekday 43 11 11 2 1

se 4406 se 10058 Weekend 18 Weekend 18

2001 1023 59473 336 1292 72700 Weekday 22 Weekday 20 18 18 2 1

se 4486 se 9013 Weekend 21 Weekend 22

Table fib Sources of potential and actual disturbances at Drakes Estero and Limantour Estero during 1997 through 2001

Motor Nan Car Dog Plane Human Bird Unknown Other Total
boat motor

boat

1997 6 1 18 3 5 33

1998 1 26 1 4 32

1999 1 5 5 23 11 11 3 59

2000 6 9 32 13 19 2 81

2001 4 1 3 20 4 10 2 44
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Table 6c Summary of seal responses to disturbances at Drakes Estero and
Limantour Estero during 1997 through 2001 Unknown is a disturbance which
occurred prior to survey and the response level is unknown

Head Alert Flush Flush Water Unknown Flush Water

1997 9 24 73
1998 11 6 15 47

1999 19 4 31 1 56

2000 15 4 38 13 54

2001 7 1 24 3 69

Table 6d Summary of the average numbers of disturbances per hour observed at Drakes Estero and Limantour Estero
during 2000 and 2601 The number of hours of direct observation represents the total amount of time when researchers
were observing the animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances Hours of Direct Average of Standard
observation Disturbances Deviation

Der Hour

2000 Weekday 27 Weekday 43 536 080 104
Weekend 18 Weekend 38 453 083 042

2001 Weekday 22 Weekday 20 415 048 061
Weekend 21 Weekend 22 450 049 071
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Table 7a Summary data for Tomales Point 1997 through 2001 The reported numbers reflect the maximum number seen during a single census The
percent of red seals is the percentage of the maximum total number of seals The number of disturbances is the total number for the whole season
Max breed adults Immatures and pups during the breeding season March 15 to June 15 Max Malt all age classes during the molting season
June 15 to July 15 NA data not available and se standard error

2 1

Max Avg Max Max Avg Surveys Disturbances Reds Reds Shark Dead
Breed Breed Pus Molt Molt

2

Bites Pups

1999 1 2 1

1997 420 NA 153 NA NA Weekday 8 Weekday 2 3 07 2 1

8

Weekend 1 Weekend 1

1998 437 NA 74 504 NA Weekday 13 Weekday3 5 11 3 3

3 19

Weekend 16 Weekend 6

1999 430 NA 151 460 NA Weekday19 Weekday 5 10 23 3 1

Weekend 15 Weekend 0

2000 451 20641 189 311 21033 Weekday 14 Weekday 12 5 11 1 0

se 3042 se 4061 Weekend 13 Weekend 11

2001 487 19625 194 221 32914 Weekday 14 Weekday 6 1 02 0 0

se 2898 se 3106 Weekend 18 Weekend 17

Table 7b Sources of potential and actual disturbances at Tomales Point during 1997 through
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Motor Non Car

boat motor

boat

Dog Plane Human Bird Unknown Other Total

1997 2 1 3

1998 3 4 2 9

1999 1 2 1 1 5

2000 8 4 6 4 1 23

2001 3 19 1 23
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Table 7c Summary of seal responses to disturbances at Tomales Point during 1997
through 2001 Unknown is a disturbance which occurred prior to a survey and the
response level is unknown

Head Alert Flush Flush Water Unknown Flush Water

1997 3 100
1998 1 1 7 78

1999 3 1 75

2000 3 3 3 10 16

2001 1 6 13 30

Table 7d Summary of the average number of disturbances per hour observed at Tomales Point during 2000 and 2001
The number of hours of direct observation represents the total amount of time when researchers were observing the
animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances Hours of Direct Average of Standard
observation Disturbances Deviation

per Hour

2000 Weekday 14 Weekday 12 465 026 043
Weekend 13 Weekend 11 418 025 024

2001 Weekday 14 Weekday 6 340 018 034

Weekend18 Weekend 17 415 041 043
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Table 8a Summary data for Tomales Bay 1997 through 2001 The reported numbers reflect the maximum number seen during a single census The
percent of red seats is the percentage of the maximum total number of seals The number of disturbances is the total number for the whale season
Max breed adults immatures and pups during the breeding season March 15 to tune 15 Max Molt all age classes during the molting season
June 15 to July 15 NA data not available and se standard error

Table 8b Sources of potential and actual disturbances at Tomales Bay during 1997 through 2001

Max Avg Max Max Avg Surveys Reds Reds Shark Dead

Breed Breed Pins Molt Molt Disturbances

1998 6

Sties Pups

18

1999 7 3 2 2 1 18

1897 530 NA 141 NA NA Weekday 8 Weekday 0 14 26 0 1

Weekend 1 Weekend 0

1998 290 NA 34 310 NA Weekday 12 Weekday 7 8 28 2 1

Weekend 14 Weekend 11

1999 625 NA 190 347 NA Weekday19 Weekday 11 17 27 1 1

Weekend 15 Weekend 4

2000 541 35475 188 290 28050 Weekday 12 Weekday 5 17 31 0 2

se 3140 se 614 Weekend 13 Weekend 19

2001 611 35338 179 316 17657 Weekday 15 Weekday 3 12 20 0 1

se 2696 se 3181 Weekend 19 Weekend 26

Table 8b Sources of potential and actual disturbances at Tomales Bay during 1997 through 2001
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Motor Nonmotor Clammer Dog Plane Human Bird Unknown Other Total

boat boat

1997 0

1998 6 4 1 4 3 18

1999 7 3 2 2 1 18

2000 15 2 6 1 24

2001 17 5 6 1 29
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Table 8c Summary of seal responses to disturbances at Tomales Bay during 1997
through 2001 Unknown is a disturbance which occurred prior to a survey and the
response level is unknown See methods on definition of seal responses

Head Alert Flush Flush Water Unknown Flush Water

1997 0
1998 8 5 5 28

1999 2 5 3 1 27

2000 4 1 9 3 53

2001 4 2 11 3 55

Table 8d Summary of the average numbers of disturbances per hour observed at Tomales Bay during 2000 and 2001
The number of hours of direct observation represents the total amount of time when researchers were observing the
animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances hours of Direct Average of Standard
observation Disturbances Deviation

per Hour

2000 Weekday 12 Weekday 5 420 012 024
Weekend 13 Weekend 19 438 043 055

2001 Weekday 15 Weekday 3 133 023 041
Weekend 19 Weekend 26 203 128 252
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Table 8a Summary data for Bolinas Lagoon 1997 through 2001 The reported numbers reflect the maximum number seen during a single
census The percent of red seals Is the percentage of the maximum total number of seals The number of disturbances is the total number for
the whole season Max breed adults immatures and pups during the breeding season March 15 to June 15 Max Molt all age classes
during the malting season June 15 to July 15 NA data not available and se standard error

Table 9b Sources of potential and actual disturbances at Bolinas Lagoon during 1997 through 2001

Motor Nonmotor Gar Dog Plane Human Bird Unknown Other
boat boat

Max Avg Max Max Avg Surveys Reds Reds Shark Dead

1989

Breed Breed Pus Molt Malt

5

Disturbances

3 3 11

Bites Pups

6 4 13 2 39

1997 212 NA 51 NA NA Weekday 1 Weekday 0 5 24 0 1
Weekend 2 Weekend 0

1998 143 NA 47 267 NA Weekday 12 Weekday 5 8 56 2 1

Weekend 0 Weekend 0

1999 192 NA 59 322 NA Weekday 18 Weekday 18 7 36n 0 0

Weekend 2 Weekend 4

2000 273 16310 108 388 35266 Weekday 6 Weekday 4 9 33 1 2

SE 31 All SE 3548 Weekend 9 Weekend 7

2001 295 19790 123 401 30757 Weekday 17 Weekday 14 9 31 2 1

SE 1412 SE 2958 Weekend 18 Weekend 24

Table 9b Sources of potential and actual disturbances at Bolinas Lagoon during 1997 through 2001

Motor Nonmotor Gar Dog Plane Human Bird Unknown Other
boat boat

Total

1997 0

1988 3 1 1 5

1989 2 1 4 6 6 3 22

2000 5 3 3 11

2001 12 1 1 6 4 13 2 39
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Table 9c Summary of seal responses to disturbances at Bolinas Lagoon during 1997 through 2001
Unknown is a disturbance which occurred prior to survey and the response level is unknown See
methods for definition of seal responses

Head Alert Flush Flush Water Unknown
Flush

Water

1997 0
1998 3 1 1 0

1999 5 15 1 71

2000 11 10

2001 5 1 31 84

Table 9d Summary of the average numbers of disturbances per hour observed at Bolinas Lagoon during 2000 and
2 001 The number of hours of direct observation represents the total amount of time when researchers were observing
the animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances Hours of Dlrect Average of Standard

observation Disturbances Deviation
Per Hour

2000 Weekday6 Weekday4 178 023 025
Weekend9 Weekend7 225 031 036

2001 Weekday 17 Weekday 14 410 033 034
Weekend 18 Weekend 24 455 055 050
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Table 10a Summary data for Duxbury Reef 1997 through 2001 The reported numbers reflect the maximum number seen during a single census
The percent of red seals is the percentage of the maximum total number of seals The number of disturbances is the total number for the whole season
Max breed adults immatures and pups during the breeding season March 15 to June 15 Max Moll all age masses during the molting season
June 15 to July 15 NA data not available and se standard error

Max Avg Max Max Avg Surveys Disturbances Reds Reds Shark Dead
Breed Breed Pups Molt Molt Bites Pups

1999 98 NA 10 NA NA Weekday 7 Weekday 0 1 1 0 0
Weekend 1 Weekend 1

2000 112 3166 20 10 5 Weekday 4 Weekday 0 2 18 0 0

se 1201 se 505 Weekend 7 Weekend 2

2001 71 3285 10 99 3750 Weekday 15 Weekday 2 2 28 0 0

se491 se 1563 Weekend 17 Weekend 4

Table 10b Sources of potential and actual disturbances at Ouxbury Reef during 1999 through 2001

Motor Nonmotor Car Dog Plane Human Bird Unknown Other
boat boat

1999 1 1

2000 1 1 2

2001 6 6
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Table 10c Summary of seal responses to disturbances at Duxbury Reef during 1999 through 2001
Unknown is a disturbance which occurred prior to a survey and the response level is unknown See
methods for definition of seal responses

Head Alert Flush Plush Water Unknown Flush Water

1999 1 000
2000 2 0

2004 3 3 50

Table 10d Summary of the average numbers of disturbances per hour observed at Duxbury Reef during 2000 and 2001
The number of hours of direct observation represents the total amount of time when researchers were observing the
animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances Hours of Direct Average of Standard
observation Disturbances Deviation

per Hour

2000 Weekday4 Weekday0 30 0 0

Weekend7 Weekend2 0 033 079

2001 Weekday 15 Weekday2 83 014 010
Weekend 17 Weekend4 9 044 112
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Table 11 a Summary data for Point Reyes Headland 1997 through 2041 The reported numbers reflect the maximum number seen during a single
census The percent of red seals is the percentage of the maximum total number of seals The number of disturbances is the total number for the whole
season Max breed adults immatures and pups during the breeding season March 15 to June 15 Max Molt all age classes during the molting
season June 15 to July 15 NA data not available and se standard error

Max Avg Max Max Avg Surveys Reds Shark Dead
Breed Breed Pups Molt Molt Disturbances Reds Bite Pups

1997 141 NA 24 466 NA Weekday 5 Weekday 0 0 0 NA 0
Weekend 2 Weekend 0

1998 150 NA 24 282 NA Weekday 13 Weekday 0 4 23 1 3

Weekend4 Weekend 0

1999 168 NA 38 431 NA Weekday 27 Weekday 2 2 12 0 0

Weekend 4 Weekend 0

2000 149 11362 45 276 17925 Weekday 19 Weekday 2 2 13 0 1

se 1484 se 3681 Weekend 3 Weekend 0

2001 131 8822 51 295 23800 Weekday7 Weekday 0 2 15 0 0

se 1064 se 3167 Weekend 8 Weekend 1

Table 11 b Sources of potential and actual disturbances at Point Reyes Headland during 1997 through 2001

Motor Ikon Gar Dog Plane Human Bird Unknown Other Total
Moat motor

boat

1997 0

1998 0

1999 2 2

2000 1 1 2

2001 1 1
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Tab to 11 c Summary of seal responses to disturbances at Point Reyes Headland
during 1997 through 2001 Unknown is a disturbance which occurred prior to a
survey and the response level is unknown See methods for a description of seal
responses

Head Alert Flush Flush Water Unknown Flush Water

1997 0
1998 0

1999 1 1 0

2000 1 1 0

2801 1 0

Table 11d Summary of the average numbers of disturbances per hour observed at Paint Reyes Headland during 2000 and
2001 sons The number of hours of direct observation represents the total amount of time when researchers were observing
the animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances Hours of Direct Average of Standard
observation Disturbances Deviation

per Hour

2000 Weekday 19 Weekday2 503 004 012

Weekend 3 Weekend0 9 0 0

2001 Weekday 7 Weekday0 215 0 0

Weekend 8 Weekend1 273 Q04 007
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Table 12b page 3 of 3 Harbor seal census summary For the San Francisco Bay Area during the 1999 breeding and molt
seasons

Date Location Total Count Pups

7128199 Tomales Bay 284 0

Tomales Point 261 0

Point Reyes Headlands 190 0

DrakeslLimantour 451 0

Double Point 32 0

Bolinas Lagoon 251 0

San Mateo Co NA NA

Russian River NA NA

South Bean Hollow NA NA

Richmond Bridge 107 0

Yerba Buena 137 0

Mowry Slough 117 0

Grand Total 1850 0
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Drakes Estero eelgras oyster bag and oyster rack assessment
Trip Report 31202007

Crew Don Brown G1S Specialist Point Reyes National Seashore
Ben Becker Marine Ecologist Point Reyes National Seashore

Equipment 13 ft Alumicraft skiffwith 15 hp 4stroke outboard motor
Trimble GeoSxplorer3 GPS with realtime differential correction

03132007

Oyster rack bag line and eelgrass assessment

Objectives
I Map all oyster racks in the estero and categorize as active inactiN or dilapidated

Dilapidated racks were defined as those considered too deteriorated for use
2 Document any apparently recent repair work done to racks
3 Map all oyster bags and line systems
4 Report eelgrass occurrence densepatchyabsent both adjacent and beneath all

racks bags and lines

Field Methods We launched from Drakes Bay Oyster Company DBO at 11 AM and
a 3 ft tide and traveled from North to South visiting all racks in the Eslero At each
rack we recorded whether the rack was surrounded by dense or patchy eelgrass if
eelgrass was present beneatt the rack the percentage of the rack currently occupied with
oysters percent active and the percent of the racks dilapidated We mapped all visible
bag systems along the intertidal and investigated all marker poles that are often used to
mark where bags are kept S arvey was completed at245 PM and tide appeared to be
about 0 ft

Summary Results There are a total of 93 oyster racks in varying states 3f integrity in
Drakes Estero On 0311312007 63 racks were usable and had some mariculture activity 2
of which were recently repaired 3 appeared usable but had no mariculture activity on
that day and 27 racks were so dilapidated that they are unlikely to be usable without
repair The unusable racks ranged from frames with no cross members for hanging
oysters to merely a set of old posts

A total of 89 of the 93 racks were in eelgrass beds but no usable racks and very few
dilapidated racks had eelgrass growth underneath Seven of 27 dilapidated racks had
some eelgrass regrowth likely due to lack of mariculture on the racks The area of racks
within eelgrass beds but no celgrass growth underneath oyster racks was 8 acres

There were 12 areas where oyster bags are scattered in intertidal areas covering a total of
approximately 10 acres some site areas estimated from a distance Since eelgrass does
not grow in intertidal areas these bag sites come up to the edge but are not within
eelgrass areas There were also many anchored and floating oyster bag lines which were
mapped Two oyster bag arrays approximately 5 acres were within a regular harbor





seal haul out site and one other oyster bag site was within 50 meters of 3 regular harbor
seal haul out site however no hauled out seals were sighted on this survey
In total all oyster growing activity covers 18 acres in the estero

Mast of the apparently older and larger oysters growing on racks had extensive non
native highly invasive tunicates Didemnum Species A growing on the See images
This species is an aggressiveinvader that has had substantial ecosystem and financial
impacts in New Zealand several west coast estuaries and the Grand Banks off
Newfoundland Other fouling organisms native and nonnative sponges tunicates
bryozoans and mussels were observed on both oysters and racks throughout the estuary

031202007

Eelgrass satellite imagery ground truthing
Objectives

1 Ground truth satellite imagery classification of eelgrass beds
Imagery used for classification was onemeter color digital orthophoto
taken August 2005 at low tide classified using Erdas Imaine software

Document any additonal racks bag or line systems not seen on clay 1

Field Methods Beginning at 1030AM on03202007 at about a 0 ft jade we surveyed
the estero to ground truth a draft eelgrass bed map derived from satellite imagery We
traveled the perimeter of the eelgrass beds to verify changes from eelgrass to bare
substrate as well as to verifr that eelgrass was dense or patchy within beds We defined
dense as close to 100 cover patchy was considered down to 40 cover We also
verified that vegetation classified as eelgrass was not Srrrgassum jnuticwra as happened
near the mouth of the estero or enteromorphic algae as occurred near some of the seal
haul out sand flats in the middle of the estero We took a total of 243 points throughout
the estero noting eelgrassprdensepatchy to reclassify the satellite
derived map to reflect actual field conditions The survey was completed at130 PM
and tide appeared to be abot13 ft

Summary Results In the field the vast majority of satellite derived celggrass
classification appeared correct Two shortcomings were that 1 channel are too deep to
see eelgrass even at low tidy and 2 that during high tide in waters 4 ft deep with
windy conditions choppy waters and low sunlight it was often difficult to see past 3 ft
from the surface In these intances we traveled very slowly until we came to an area
shallow or calm enough to s e bare bottom or eelgrass

After analyzing ground trutr data 95 of ground observations appearvdto match to
satellite image classification Discrepancies mostly occurred in the southern part of the
bay because of misclassification of Sargassum muticurn and enteromorphic algae as
mentioned previously





We calculated that 740 acres of the estero are covered by eelgrass 355 acres dense and
385 acres patchy Oyster operations in eelgrass represent 85 acres We calculate that 8
acres some dilapidated racfs have patchy regrowth of eelgrass beds ary lost in Drakes
Estero due to mariculture Another factor affecting eelgrass beds which was noticed was
boat propellers It can be seen from aerial and satellite photos where regular boat paths
have cut paths through eelgrass these calculations do not reflect this factor which will
necessitate further study

We also documented three additional intertidal oyster bag systems not identified during
the first survey

Summary Statistics

Total Oyster Racks
Usable Oyster Racks
Dilapidated racks
Percentage of racks in eelgrass beds
Percentage of usable racks with eelgrass underneath
Percentage of dilapidated racks with eelgrass regrowth
Acres of eelgrass lost to racks
Number of intertidal oyster bag areas
Acreage of intertidal oyster bag sites
Total eelgrass acreage in the Estero
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Trip Report
Drakes Estero

4113107

345500 PM

Sarah Allen Science Advisor

I conducted a field survey o Drakes Estero on Friday during the afternoon low tide to
count harbor seals and to determine the distribution and number of oyster bags on the seal
haul out sites

I arrived at 340 PM and met a volunteer who surveys harbor seals who had been present
since 1 45 PM She stated that she had observed 2 people in a boat tendng oyster bags at
the OB sand bar see map at around 230 PM There were no seals present on the OB
sand bar and the number at JEN was 133 with 21 pups and the total count for the estero
was 525 including 46 pups when she counted the seals at 22030 PM

When I conducted the survey at 4 PM there were 10 seals present and 2 pups at the OB
sandbar and 117 seals and 54 pups on UEN sand bar a 157 increase ir seals on the
UEN sandbar These two sites have historically had the higher numbers 3f females with
pups likely because the pups are more protected from strong currents and the water is
warmer in the middle of the estero The total count for the estero was 618 including 88
pups a 120 increase in pups after the boat left even though it was late in the day Seal
numbers are highest mid day to midafternoon depending on the tide level The tide was
low enough for the seals to haul out at 100 PM For comparison of numbers on OB in
2005 on April 12 there were 105 seals and 62 pups and in 2004 on April 11 there were
169 seals and 36 pups

I observed several rows of bags on both the OB and UEN sandbars where the seals haul
out Because ofdistance I would not get an accurate count of bags but the number of
rows was around 20 The bags were adjacent to and directly on the haul out sites where
the seals historically have hauled out in the past at OB and UEN see map
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Purpose and Need

This Environmental Assessment EA has
been prepared to assist National Park
Service NPS planning and decision
making and to determine whether an

Environmental Impact Statement EIS is
required for the proposed new facilities at
the Johnson Oyster Company JOC Point
Reyes National Seashore PRNS JOC is
proposing the construction of a new oyster
processing plant and the replacement and
rehabilitation of several existing accessory
structures located on the JOC Reservation

of Use and Occupancy at Point Reyes
National Seashore The facilities are
located 17171 Sir Francis Drake
Inverness California AP 109 13017

As a federal facility the PRNS is subject to
the provisions of the National
Environmental Policy Act NEPA the
basic national charter for environmental
protection NEPA requires an
interdisciplinary study of the impacts
associated with federal actions For the

PRNS these requirements were initially
met with the preparation of the
PRNSGolden Gate National Recreation
Area General Management Plan and
Environmental Analysis NPS 1980
Because the proposed rehabilitation of the
JOC involves new construction an EA has
been prepared to address site specific
impacts to determine whether further

environmental review is necessary

The purpose and need for this proposed
project is to bring the JOC into compliance
with federal state and Marin County
regulations Existing facilities do not
currently meet federal state and county
health and safety codes Failure to perform
the necessary improvement would result in

Marin County and the NPS issuing cease
and desist orders for operation of the
facility

Section 7 of the Endangered Species Act
Section 7 of the Endangered Species Act
directs federal agencies to further the
purposes of the Act Under provisions of
the Act federal agencies are required to
consult with the US Fish and Wildlife

Service USFWS to ensure that any action
authorized funded or carried out by the
agency does not jeopardize the continued
existence of listed species or critical
habitat The NPS initiated informal

consultation under Section 7 in May 1997
on this project Based on informal
consultation the NPS has concluded that

the proposed action would not adversely
affect any federally listed species or critical
habitat

Section 106 of the National Historic
Preservation Act

Section 106 of the National Historic

Preservation Act requires federal agencies
to take into account the effects of their

actions on properties listed on the National
Register of Historic Places Because none
of the buildings are listed on the List of
Classified Structures or determined
eligible or listed for the National Register
of Historic Places the proposed action
would not adversely affect an historic
property

Other Environmental Compliance
Provisions

Because this project is being reviewed
jointly by the County of Marin and the
National Park Service this document has
been voluntarily prepared to meet the
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requirements of the California

Environmental Quality Act CEQA
Sections 15063A2 and 15221 This EA is
incorporated into the Initial Study Checklist
in its entirety

Other environmental provisions which may
affect this project are the following

Americans with Disabilities Act 1990
California Coastal Act

Archeological Resources Protection Act
Clean Water Act

Relationship to Other Plans and Projects
General Management Plan GMP Point
Reyes National Seashore NPS 1980 places
JOC in a special use zone These are lands
on which the NPS does not have complete
jurisdiction or upon which activities are
permitted other than preservation and
visitor use The GMP calls for the JOC to
continue until the reservation of use and
occupancy expires

The Statement for Management for Point
Reyes National Seashore NPS 1993
discusses JOC Reservation of Use and
Occupancy but does not discuss its long
term future

Malin Countywide Plan 1994 identifies
the project area as Coastal Recreational
Zone Within this zone the county
supports and encourages mariculture for the
purposes of producing food enhancing
and restoring fisheries stock and
contributing to the State of Californias
economy The plan states that the need for
mariculture sites must be balanced with
protection of coastal wildlife water and
visual resources

Malin County Local Coastal Program Unit
2 discusses agriculture and aquaculture and
encourages the continuation of this industry
in the coastal zone

Malin County Code Title 22 Zoning The
proposed project is consistent with the

Coastal Open Space District COA zoning
which allows appurtenant waterfront uses
Chapter2257130 The project must
prescribe conditions that will assure the
promotion of agriculture preserve scenic
beauty and maintain such land in a
permanent open state

Issues and Impact Topics
This document prepared by the NPS and
the County of Marin in cooperation with
JOC evaluates three alternatives and the
impacts associated with these actions
Evaluation of the project site has identified
the following issues of potential concern
and provides the basis for the analysis of
alternatives impacts on natural resources
such as soils threatened and endangered
species water resources and wildlife
impacts on visual quality impacts on noise
impacts on public health and safety
impacts to public services and utilities and
impacts on cultural resources

These issues of concern were developed
from public scoping and the CEQA Initial
Study Checklist located in Appendix E
Those issues from the Checklist that were
identified as potential concerns are
evaluated in the Environmental
Consequences section of the document
The Initial Study Checklist summarizes the
EA and is adequate to meet the
requirements of CEQA Section 15063A2
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Reports Filed
All reports regarding this project will be
filed and available at the Headquarters
Point Reyes National Seashore This
includes the projects final monitoring plan
the JOC safety plan the PRNS Hazardous
Waste Plan Marin County building permits
and approvals and the California
Department of Health Services permits



Alternatives Including the Proposed Action

Alternative A No Action

This alternative will leave the site in its

present condition no demolition of
buildings would occur New buildings and
septic system would not be constructed
No site improvements would be constructed
for parking or public interpretation JOC

would continue to haul sewage daily to a
permitted disposal site Under this
alternative the JOC would fail to comply
with county state and federal regulations
related to health safety and building
codes

Alternative B The Proposed
Action Rehabilitation of Two
Facilities and Construction of a

New Processing Facility

This proposed alternative will remove the
processing plant seed plant stringing
plant and garage and replace with new
structures The replacement structures with
sizes are garage 900 square feet sf seed
plant 2625 sf stringing plant 500 sf and
a two story processing plant 7600 sf
Total square footage for these new
structures will be 11625 sf Existing sf is
8327 No work is proposed for any of the
residential structures located on the

property However fencing will be placed
adjacent to the residential structures to
screen them from public facilities to
provide privacy

The new processing plant would be moved
approximately 100 feet from its current
location directly adjacent to the shoreline
Other structures would be located in

existing sites Appendix C provides
detailed drawings of this option

A new septic system approximately 3000
feet east of the processing plant and two
acres in size would be constructed to
accommodate the rehabilitated facilities

See Appendix D for detailed drawings
The NPS would issue a special use permit
to accommodate this use The proposed site
was selected because of its acceptable
percolation ability and because it is located
outside the immediate watershed of the

Estero The new buildings would include a
gray water drainage system waste water
would be pumped to the rehabilitated
former leach field 25 acre field above
and south of the JOC facility

No major changes in the topography is
necessary The proposed site for all new
rehabilitated and replacements structures is
relatively flat All structures will be slab
on grade and all drainage will be sloped
away from building and use the natural
drainage pattern where appropriate

Gravel entry and parking areas will be
developed on the northern extent of the
property Twentytwo parking spaces will
be developed including the appropriate
number of handicap spaces Picnic tables
will be placed at the entrance to the facility
adjacent to the parking area

Once the site has been cleared of all debris
the site will be evenly graded and
revegetated with native vegetation
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Alternative C Rehabilitation of

Existing Structures Only

This alternative is similar to alternative B
except the processing plant would be
reconstructedrehabilitated at its current

location which is directly adjacent to the
Estero The new facility will be the same
in terms of overall scale and types of
materials

All other site amenities such as parking and
other facilities would be constructed as in

Alternative B The leach field and sewage
system also would be constructed as in
Alternative B

Alternatives Considered but

Rejected
The removal of the entire complex was
rejected as an alternative JOC has a
Reservation of Use and Occupancy lease
hold interest until the year 2012 The
existing GMP NPS 1980 calls for the
continuation of an oyster operation within
the park PRNS is currently in the process
of updating and revising the existing GMP
which will need to address the issue of JOC
lease hold interest



Affected Environment

Project Site Description
JOC Drakes Estero Marin County
California is located within the Point Reyes
National Seashore approximately 30 miles
northwest of San Francisco Drakes

Estero an estuary where freshwater runoff
mixes with saltwater encompasses
approximately 2380 acres and is about 35
miles in length from its mouth JOC
operates in the Estero on two state
aquaculture leases having a combined area
of 1600 acres The project area is
approximately five acres in size and is
located directly adjacent to Drakes Estero
See Appendix A for project location map

Reservation of Use and Occupancy
JOC and its successors and assigns has a
terminable right to use and occupy the five
acres until the year 2012 for the purpose
of processing and selling wholesale and
retail oysters seafood and complimentary
food items the interpretation of oyster
cultivation to the visiting public and
residential purposes reasonably incidental
thereto The PRNS GMP is currently is
being revised An issue to be addressed is
the longterm status of the lease agreement
past 2012

History

The original allotment of which the subject
operation now grows its oysters was
recorded on January 18 1934 It was
recorded in the name of David C Drier
for the purpose of growing oysters The
first transfer was to Drakes Bay Oyster
Company on March 30 1935 Harding
Appraisal 1972 Later transfers occurred
in 1954 to the Van Camp Sea Food
Company In 1955 the Coast Oyster

Company held the allotment which was a
whollyowned subsidiary of Van Camp
Food Company On November 18 1960
Coast Oyster transferred the allotment to
Charles Johnson who assigned the
allotment to JOC When transferred from

Coast Oyster to Charles Johnson the price
paid was 75000 according to Charles
Johnson with an additional 35000 being
paid for the existing oysters and buildings

Improvements

Except for the oyster racks in the bays the
majority of the improvements associated
with JOC are located withinon the five acre
reserved parcel However the seed plant
and stringing plant are currently located
outside the reserved area Building
improvements include the processing plant
a seeding building office main residence
four trailers and cabin

Processing Plant This structure
constructed in 1948 contains a total of
3600 sf and has a concrete and frame
construction with a concrete foundation
The roof has hip construction and roll
composition covering floors are concrete
An office complex was added at a later date
on the second floor In addition the
building contains another 400 sf of office
and storage A cold storage room 80 sf
is attached to the main processing plant
Two detached containers associated with
the operation of the plant are approximately
560 sf A lunch room and associated trailer
893 sf were added to the site These

buildings do not currently meet health
safety and building codes In total
existing square footage in the processing
plant and associated structures is 5533 sf
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Main Residence The main residence has a

floor area of 1385 sf and a covered porch
area of 60 sf This structure was

constructed in 1956

Cabin The cabin is approximately 672 sf
and is constructed of wood with a concrete

pier foundation

Seed Plant The seed plant for growing
small larval oysters before placement in the
estuary is located on the south side of the

project area is 2178 sf and is currently in
poor condition

Stringing Plant The stringing plant is
used for preparing oysters for placement in
the estuary This 616 sf structure is
constructed of sheet metal with a wood

frame and is in poor condition

Utilities

Pacific Gas Electric Company PGE
provides electrical service in the project
area Pacific Bell provides telephone
service to the project area Both services
are currently available to the JOC No

natural gas municipal water or sewage
service is available JOC must maintain

their own sewage and water systems One
potential source of pollution is the JOC
sewage septic field which failed in early
1994 The original Marin County Septic
Permit was for seven bedrooms When the

septic field failed 12 trailers plus the two
residences were on the site clearly
exceeding the capacity of the system
Since that time all sewage has been
pumped daily from the septic tank and
transported to a waste disposal facility In
addition eight trailers have been removed
from the site

The site also has a waiver from the

Regional Water Quality Control Board to
operate a leach pit for rinse water from the
oyster processing plant

Geology Topography Soils
Geologically land at JOC is part of the
Drakes Bay Formation the foundation is
comprised of marine sediments that filled
the basin between Inverness Ridge and the
Point Reyes Headlands toward the end of
the Tertiary age during the early Pliocene
epoch about eight million years ago The
site is relatively flat with major portions of
the site having been compacted due to road
use Road base material has been

supplemented with crushed oyster shells
TomalesSteinbeck soils exist at the JOC
project site These soils derived from soft

sandstone of the underlying Drakes Bay
Formation are deep to about four feet
and moderately well drained

Vegetation
The project area has vegetation typical of
those plant communities found in northern
coastal scrub characterized by densely
packed shrubs less than 6 feet tall

interspersed with scattered grassy openings
This scrub community is found on windy
exposed sites with shallow soils Most

flowering takes place in late spring and
early summer Typical species include
California sagebrush bush lupine coyote
bush bush monkeyflower and poison oak
Weedy exotic species such as scotch
broom and poison hemlock are also
present on the site One intermittent

drainage is fed by springs transecting the
property A large pond is located on the
northern edge of the project area Tidal
salt marsh species predominately
pickleweed and saltgrass are located on the
northern edge of the project area
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Cultural Resources

The project area does not contain any
structures that have been placed on the List
of Classified Structures determined eligible
for the National Register of Historic
Places An archeological site does exist at
the southern edge of the project site
Marin 296 is a shell midden which has

suffered extensive damage from cultural
modifications over time These include

fencing grazing impoundments of stock
grading gardening and the dumping of
oyster shells

Wildlife

Drakes Estero provides approximately
2380 acres of shallow estuary habitat for a
variety of wildlife A large number of
shorebirds and migratory waterfowl species
utilize the habitat particularly during the
winter months The estuary also serves as
an important pupping ground for harbor
seals whose population ranges between
700 to over 1000 individuals yearround
Coyotes gray fox mountain lions bobcat
black tailed deer striped skunk and other
small mammals are known to occur in the
area

Invertebrates

Drakes Estero an estuary where freshwater
runoff mixes with saltwater encompasses
approximately 2380 acres The rich habitat
of the estuary supports a variety of
intertidal life such as various species of
clam ghost shrimp phoronid worms
geoducks moon snail and hundreds of

other invertebrate species The estuary
borders the western edge of the project
area

Special Status Species
No special status species such as
threatened or endangered plants or animals

are found in the project site area Brown
pelicans brandt geese and peregrine
falcons are known to occur in the vicinity
of the project area See Appendix B for
correspondence from the US Fish and
Wildlife Service identifying special status
species in the vicinity of the project site

Recreation

Drakes Estero is accessible to kayaks and
canoes at the JOC Schooner Bay facility
and via Drakes Bay Access from Drakes
Bay is possible only during high tides and
the shallow nature of the Estero as well as
the presence of a sand bar across the mouth
of the Estero discourages kayakers and
canoeists The only motorized watercraft
allowed on the Estero are the JOC work

boats and barges The Estero has been
designated potential wilderness
therefore recreational motorboats are
prohibited by regulation
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Environmental Consequences

Environmental impacts associated with
each alternative are addressed below

Alternative A No Action

Continue to operate under current
conditions

Impacts on Natural Resources

Under the No Action alternative impacts
on natural resources would be limited to

those associated with natural processes and
human activities already occurring on site

Vegetation Under this alternative impacts
associated with vegetation would be limited
to those associated with human activities

already occurring at the site Negative
impacts would occur as non native plants
continue to flourish at JOC

Water Resources Some potential negative
impacts could occur due to sewage spills if
hauling continues offsite Sewage could
be spilled on the roadway and into the
estuary if an accident occurred

Air Because the current facility does not
emit pollutants this alternative would not

produce or adversely affect air quality

Wildlife Some potential negative impacts
could occur if JOC continues hauling
sewage offsite Sewage could be spilled
on roadway and into the estuary if an
accident occurred This could potentially
damage wildlife species should the water
become contaminated

Threatened and Endangered Species
Since no federally listed or special status
species have been detected on the project
site there will be no effect on threatened or
endangered species

Soils and Topography No new ground
disturbance or change to topography would
occur under this alternative Therefore no
new impacts would occur as a result of this
alternative

Conclusion Although there would be no
further ground disturbance topography
change and no improvements to the area
non native plants would continue to
flourish if site restoration is not

accomplished In turn negative impacts
could occur to water quality and wildlife
from improper sewage treatment and
potential sewage spills due to current
practices of offsite treatment of waste

Impacts on Cultural Resources

There would be no direct impact on
archeological or historic structures as a

result of this alternative However
disturbance to the archeological site that
has occurred in the past may continue
This could result in a negative impact to the
archeological site No historic structures
would be adversely affected

Conclusion Under this alternative the
NPS would continue to monitor and fence
the archeological site in the area to deter
any additional impacts Therefore no new
impacts are anticipated



Impacts on Visual Quality

Negative impacts would continue Current
structures were not designed to visually
accommodate the landscape and are in
serious need of repair The site also has
debris stored around the facilities that

would continue to visually impair views
toward the estuary

Conclusion No new impacts would occur
However negative impacts from the
dilapidated buildings would continue to
impair scenic views of the estuary

Impacts on Human Health and Safety

Under this alternative the JOC would fail
to comply with local state and federal
regulations This alternative would
constitute an adverse impact on health and
human safety In addition failure to
comply with building codes for life and
safety would pose a potential threat to
anyone in or near the buildings

Conclusion Significant negative impacts
to human health and safety would continue
to occur due to noncompliance with health
and safety codes

Impacts on Noise

Noise levels would continue to be at the

same levels no positive or negative
impacts anticipated Limited noise is
currently generated by worker activity
occasional use of heavy equipment and
motorboat use

Conclusion Since there will be no
construction activities there would be no

new disturbance or inconvenience to park
visitors as a result of this alternative

Impacts on Public Facilities and Services

Water Supply Under this alternative
water supply and amount of use would
remain unchanged

Roadways and Public Transportation
Under Alternative A public roadways
would remain unaffected

Energy Consumption Energy
consumption because of the potential
closing of the facility would be reduced
Changes are insignificant because of the
small amount of electricity currently used
by Johnson Oyster Company

Fire Protection No change to fire
protection services would occur under this
option

Schools No change to enrollment in local
schools would occur under this alternative

Residences in area are expected to remain
constant

Other Government Services Under this
alternative no new government services
will be needed

Conclusion Because this option may
result in the continuation of Johnson Oyster
Company on the site without new
construction or the closing of the facilities
public services and utilities are not
expected to be adversely affected Some
reduction of services needed may occur if
the facilities are closed but the effect will
be less than sianificant
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Impacts on the Local Economy

Negative economic effects could occur
because JOC would eventually be closed
due to noncompliance with federal state
and local codes and regulations

Conclusion This alternative may
negatively affect the local economy
However because Johnson Oyster
Company is a very small percentage of the
total economy of Marin the effect will be
less than significant to the regional
economy
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Alternative B The Proposal
Construction of New Facilities

Impacts on Natural Resources

Vegetation On the main construction site
the proposed action would result in
approximately three 3 acres of ground
disturbance on a developed site dominated
by non native vegetation To mitigate any
potential negative impacts in accordance
with NPS management policies and
guidelines disturbed areas would be
revegetated with native plant materials
eg seeds cuttings transplants that
originated from the genetic stock on site or
from other adjacent sources Revegetation
efforts would be concentrated in and
around the pond and shoreline to establish

native salt grass grindelia and coyote
brush

The development of the main leach field
and the rehabilitation of the former leach
field will disturb approximately 225 acres
of native coastal scrubgrassland
dominated by coyote brush Any impacts
are expected to be mitigated by rapid
regrowth of native vegetation in the leach
field area and full restoration of the site is

anticipated in 1 2 years If necessary any
impacts will be mitigated by planting native
vegetation in accordance with NPS
revegetation policies

The proposed project will not result in
negative impacts to native vegetation
wetlands streamriparian habitat coastal
dunes or significant adverse impacts to
other sensitive habitats

Water Resources Some shortterm minor
impacts could result due to ground
disturbance and grading However actions

such as installing protection fencing and
strategically placing straw bale berms
would be taken to ensure that sediment and
runoff from the construction site does not

enter Drakes Estero or the adjacent pond
To eliminate the possibility of water
contamination of the Estero buildings
would be equipped with internal drains that
empty into a holding tank and pumped to
an approved septic system

Because this project primarily involves the
rehabilitation of existing structures surface
runoff and drainage patterns will not be
altered significantly or increased
substantially No impervious surfaces such
as asphalt will be installed within the
parking area the area will remain as a

graveled surface Minor drainage swales
will be installed behind the main building to
drain storm water runoff to the estuary
Another drainage swale will be installed
along the eastern edge of the building to
drain storm water away from the building
No significant impacts are therefore
anticipated

No changes to surface or ground waters will
result from this project Grading will be
minimal and limited to the construction area
and will not increase existing flow Storm
water runoff will continue towards the

estuary and adjacent pond and remain as
natural as possible Drainage will be
reviewed and approved by the Marin County
Department of Public Works Because the
current flow and drainages are not be
significantly altered less than significant
impacts are anticipated

Air Oyster processing in the new facilities
will not release significant types or levels of
air pollutants Heating systems the only
source of exhaust will meet current
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standards and codes Some dust will be
generated from construction activities
however these impacts will be mitigated to
less than significant levels by implementing
mitigation measures including watering of
disturbed areas and covering the beds of
trucks hauling material from the project site

Wildlife Existing noise and human
activity levels coupled with the disturbed
nature of the site make it highly unlikely
that wildlife would reside on the grounds of
the JOC Those that do fequent the site are
accustomed to human disturbance It is
doubtful that construction activities would
result in permanent displacement of wildlife
in the immediate area

Because the proposed action would result in
only temporary and localized impacts on
wildlife these effects are considered
insignificant since animals and shorebirds
would be expected to return to the area
once construction and restoration activities
are completed

Because of the abundance of coastal
scrubgrassland habitat adjacent to the
proposed leach field site recolonization of
the area by birds and other species will
occur over the longterm During
construction there will be some shortterm
insignificant impacts to resident avian
species such as wrentits and scrub jays as
well as small mammals such as the brush
rabbit and white footed mouse

Threatened and Endangered Species
Since no federally protected species or their
host plants have been detected at the site
there would be no advsere effect on

threatened or endangered species

Soils In addition to ground disturbance

and minor grading that would occur the
potentially liquefiable soils are anticipated
to need stabilization Based on site
conditions compaction could be used to
stabilize the soil beneath buildings and
structures All work would be closely
monitored to minimize soil disturbance and
its potential impact on the adjacent estuary

To minimize ground disturbance
equipment and materials would be stock
piled on existing disturbed areas Pockets
of native vegetation would be identified and
a combination of fencing and signing would
be installed to protect these areas from
disturbance during construction activities

Topography The project will not
substantially change the topography surface
grading will be limited to minor alterations
required to provide a level parking area and
for foundation construction for the new
facilities Fill area for foundation
construction will be approximately 9000 sf
in size The estimated quantity of fill
material is 170 cubic yards Therefore
because the grade change will be less than
12 inches and fill will be minimal less than
significant impacts are anticipated on the
site To mitigate any unforeseen impact a
qualified soil engineer will investigate soil
conditions to ensure longterm stability of
proposed structures The proposed project
will not alter any unique geologic or ground
surface features

Conclusion Under this alternative no
special status species would be adversely
affected Some short term impacts may
occur to wildlife but would be temporary in
nature Water resources will be protected
from impacts by mitigation measures to
reduce potential impacts to less than
significant levels Ground disturbance and
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change to topography will be minimal and
monitored to ensure soil erosion does not
occur Overall this alternative is not

anticipated to have any significant impacts
to natural resources

Impacts on Cultural Resources

The site does not contain historic structures
or significant cultural landscape elements
No ethnic cultural values or religious or
sacred uses currently occur within the
project area

One disturbed archeological site is known
in the area The archeological site will be
fenced temporarily during construction
activities to ensure disturbance does not
occur The NPS will also stabilize the site
to protect it from further disturbance If

any archeological material is found during
construction construction will stop and a
qualified archeologist will evaluate the
situation to mitigate any impacts

Conclusion With mitigation measures in
place no adverse effects are anticipated to
occur to cultural resources

Impacts on Visual Quality

The project will enhance the sites overall
visual quality and views of and from Drakes
Estero The current buildings are in a
dilapidated condition and are primarily
located along the edge of the estuary
Because the main building will be located
over 100 feet away from the estuary the
view south along the estuary will be greatly
enhanced In turn wood fencingscreening
on the east side of the complex will enhance
views in this direction from the proposed
parking lot Unsightly trailers and other

storage areas will be screened from public
view by wooden fencing and vegetation

The project incorporates height mass and
bulk characteristics that are proportional to
the site The new structures would maintain
adequate setbacks from other structures in
the vicinity and would not adversely impact
existing scenic vistas within the Point Reyes
National Seashore

The proposed design of the new structures
would better blend with the surrounding
natural environment Proposed colors and
construction materials would compliment the
surrounding natural environment as well as
integrate well with the existing residential
units located nearby Each of the new
structures would maintain adequate setbacks
from other structures in the vicinity and
therefore no impacts upon the light air or
privacy of people living or working in
nearby structures would occur

Conclusion This alternative will enhance
the visual quality of the site by removing
dilapidated buildings removing debris
screening buildings from public view and
relocation of the main facility away from
the estuary edge

Impacts on Human Health and Safety

By bringing the complex into compliance
with health and safety codes JOC will no
longer pose a health risk In addition by
modifying existing buildings and
constructing new facilities to comply with
building codes for life and safety hazards
eg fire detection handicap access
seismic stability to the operating staff at
the site would be minimized
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The former septic system at JOC has been
abandoned because of overall general
failure Under Marin County supervision
sewage is now being stored onsite and
hauled to approved disposal area New
water and septic systems will ensure that
ground water and the estuary system are not
contaminated by JOC operations All
surface drains in the facilities will be
connected to the gray water leach field for
proper disposal This gray water and septic
systems will meet Marin County and State
of California requirements Monitoring
requirements for the septic systems will be
established by Marin County and the State
of California The new sewage systems
with appropriate monitoring will reduce any
potential discharge of pollutants to a less
than significant level

JOC is approximately five miles west of the
San Andreas Fault Because of the geology
there is a potential for a moderate
susceptibility to ground shaking intensity
Also the maximum ground shaking intensity
potential is considered strong To mitigate
any impacts to less than significant the new
facilities will be constructed in conformance
with Uniform Building Code UBC
Chapter 16 Zone 4 and fully meet
standards for wind and earthquakes

Liquefaction susceptibility is considered low
in the Drakes Bay Formation

Tsunami risk is considered low the site is
located three miles inland from the Pacific
Ocean within a shallow estuary The
tsunami warning system through the
National Weather Service and the Marin
County Office of Emergency Services will
be utilized to evacuate the site if necessary

Historical records indicate that drainage at
this site has been a problem when extreme
high tides and major storm events occur
simultaneously Because these two events
are predictable sand bags and other
mitigation measures will be implemented to
reduceeliminate hazards to humans or

property To mitigate any impacts to
property the main processing building will
have a cement wall perimeter to limit
potential flood waters from entering and all
electrical equipment will be raised off the
floor area

Based on site investigations and historical
records the area is not prone to mudslides
or landslides Because of past minor slope
failure on the southern bluff area a retaining
wall is planned for construction and
adequate space 25 feet between the bluff
and the main building will be maintained
These two actions will mitigate any impact
to less than significant

The proposed project area is situated near
coastal scrubgrassland vegetation The
proposed facilities will contain flammable

materials such as cleaners lubricants
solvents and other potential hazards In
consultation with Marin County Fire
Department mitigation measures have been
adopted to ensure the project will not
significantly increase fire hazards in the
area These include access enhancements

along the main entrance road proper
storage of hazardous material and waste
fully automatic sprinkler systems in
buildings proper removal of vegetation
around complex and adequate space
around buildings for emergency vehicle
access In addition the main objective of
the project is the rehabilitation of buildings
to meet current health and safety codes and
reduce potential fire hazards
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All hazardous materials and waste such as
paint and oil will be properly stored in the
new facility and be in accordance with
federalstate standards and regulations and
the Point Reyes National Seashore
Hazardous Waste Management Plan In
addition all hazardous waste such as paint
and oil will be disposed of according to the
Hazardous Waste Management Plan No
pesticides are used by JOC As no major
or unusual quantities of explosives or
hazardous materials will be present on the
project site during construction or when
improvements are completed the likelihood
of an explosive hazard is extremely remote
and deemed insignificant

Conclusion Code compliance upgrades
will have a positive effect on human health
and safety Once the buildings and septic
system meet current codes they will no
longer be a health and safety risk to park
visitors and JOC staff In addition once
hazardous material is properly stored and
disposed of potential impacts to visitors
and JOC staff will be minimal and not
significant Building and site

improvements will also improve fire safety
Impacts on Noise

The proposed project will result in the
periodic generation of noise associated with
shortterm construction activities Vehicles
traveling to and from the site will result in
the generation of intermittent low levels of
noise Although ambient noise levels in the
surrounding area are expected to increase
during construction the construction

related noise would represent a temporary
increase of limited duration and therefore
is not considered a significant impact In
addition all construction activity will be
regulated by the Countys Design Review
and building permit process in compliance

with standard regulations controlling
permitted hours of activity and permitted
noise levels

Conclusion Some shortterm impacts to
local residents related to noise will occur
during construction However there will
be no new longterm impacts

Impacts on Public Facilities and Services

Water Supply Johnson Oyster Company
has a County regulated well water supply
operated under a permit from the National
Park Service No other public or private
entities utilize this water source

Therefore no impacts to other public water
sources will occur

Roadways and Public Transportation
The buildings are replacement structures and
not an expansion of the existing facilities
Therefore no new transportation impacts
are anticipated Because overall traffic is
generated primarily by recreational users
some increase in the use of Sir Francis

Drakes may occur over the next 15 years
but the increase will be related to park
visitation Park visitation however peaked
at 26 million in 1992 but has dropped over
the last five years to 24 million in 1996
The NPS anticipates park visitation will
slowly increase approximately 23 per

year The Point Reyes National Seashore
GMP does not call for any additional
facilities in the north district of the park
which would have a cumulative impact with
this proposed project on traffic No public
or NPS transportation facilities are available
in the area Therefore this project will have
a less than significant impact on traffic and
public transportation facilities
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Energy Consumption Energy use is
anticipated to increase only slightly
approximately 10 because of the small
increase in square footage Current energy
use is estimated at 5000 kilowatts per
month

Fire Protection Increased square footage
of replacement buildings will add minor
impacts to Marin County Fire Department
responsibilities In addition based on
correspondence with Marin County Fire
Department improvements to street and site
address labeling road access water storage
and facility automatic fire sprinkler systems
will be needed These improvements will be
added to the overall JOC plan for the site to
mitigate impacts as directed by the Marin
County Fire Department and NPS With
these mitigation measures the impact will
be minimized and less than significant

Police Protection NPS is the primary law
enforcement agency in the project area No
increase in service is anticipated Marin
County SheriffsDepartment currently
provides adequate backup law enforcement
protection to the subject property No
increase in this service is necessary
Therefore less than significant impacts will
occur

Schools The project will not increase
housing or number of employees working at
JOC Because there will be no increase in
housing or number of employees school
children attending local schools is not
anticipated to change and will remain at
current levels Therefore a less than
significant impact will occur to the Shoreline
School District

Other Government Services Because of
the small scale nature of this project no new

governmental services will be needed

Current facilities are being upgrade to meet
current codes and correct deficiencies

Utilities Pacific Gas and Electric
Company has adequate facilities in the
project area to provide service to the
proposed project Only a minor increase in
power and propane is anticipated No new
phone or communication services will be
required for the project

Conclusion Public facilities and services
such as fire police public services and
utilities and schools will not be
significantly increased or adversely
affected

Impacts on the Local Economy

No positive or negative impacts are
anticipated Construction costs are
estimated to exceed 500000

Conclusion Under this alternative JOC
will continue to operate and contribute to
the local economy Since JOC produces
38 of the total harvest of oysters in
California they are a major contributor to
the States oyster supply

Cumulative Impacts

Because the proposed improvements would
bring JOC into compliance with local state
and federal regulations and laws the
projects overall impact on the environment
and NPS operations would be beneficial

Conclusion The NPS concludes that this
project by itself and in conjunction with
the longrange goal to provide the public
with safe facilities does not constitute a
significant cumulative impact
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Alternative C Rehabilitation of
Existing Structures

Impacts on Natural Resources

Vegetation Because the rehabilitated
processing facilities would be located in the
same location this action would result in
only approximately two 2 acres of ground
disturbance The around disturbance
would occur on a developed site dominated
by non native vegetation In accordance

with NPS management polices and
guidelines disturbed areas would be
revegetated with native plant materials
eg seeds cuttings transplants that
originated from the genetic stock on site or
from other adjacent sources Efforts would
concentrate in revegetation in and around
the pond and shoreline to establish native
salt grass grindelia and coyote brush

In addition this alternative would require
225 acres of native vegetation to be
disturbed for the septic system The area
would be allowed to revegetate naturally
and monitored for weed removal If

necessary any impacts will be mitigated by
planting native vegetation

Water Resources Some shortterm minor
impacts could result due to ground
disturbance and grading However actions
such as plastic protection fencing and
soilstraw bale berms would be employed
to ensure that sediments and runoff from
the construction site do not enter Drakes
Estero or the adjacent pond

To eliminate the possibility of
contamination of the Estero buildings
would be equipped with internal drains that
would empty into a holding tank and them
pumped to an approved septic system

Because this project only involves the
rehabilitation of existing structures volume
of surface runoff and drainage patterns will
not be altered significantly or increased
substantially No impervious surfaces such
as asphalt will be installed within the

parking area the area will remain gravel
Minor drainage swales will be installed
behind the main building to drain storm
water into the estuary Another drainage
swale will be installed along the eastern edge
of the building to drain storm water away
from the building No significant impacts
are therefore anticipated

No changes to surface or ground water will
result from this project Grading will be
minimal and limited to the construction area
and will not increase flows Rain water
drainage will continue towards the estuary
and adjacent pond and remain as natural as
possible Drainage will be reviewed and
approved by the Marin County Department
of Public Works Because the current flows
and drainages are not be significantly
altered less than significant impacts are
anticipated

Air Oyster processing in the newly
rehabilitated facilities will not result in the
release of significant air pollutants Heating
systems the only source of exhaust will
meet current standards and codes Some
dust will be generated from construction
activities however it will be mitigated to a
less than significant level by implementing
mitigation measures including watering
disturbed areas and covering the beds of
trucks hauling material from the project site

Wildlife Noise and human activity
coupled with the current disturbed nature of
the site make it highly unlikely that
wildlife would reside on the grounds of the
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JOC Those species that do inhabit the site
are accustomed to human activity It is
doubtful that construction activities would

result in the permanent displacement of
wildlife in the immediate area Because the

proposed action would result in only
temporary and localized impacts on
wildlife these effects are considered less

than significant since animals and
shorebirds would be expected to return to
the area once construction and restoration

activities are completed

Threatened and Endangered Species
Since no federally protected species or their
host plants have been detected at the site
there would be no effect on threatened or

endangered species

Soils In addition to ground disturbance
and minor grading adjustments that would
occur the potentially liquefiable soils are
anticipated to need stabilization Based on
the site conditions compaction would be
used to stabilize the soil beneath buildings
and structures All work would be closely
monitored to minimize ground movement
and its potential impact on buildings and
structures

To minimize ground disturbance
equipment and materials would be stock
piled on existing disturbed areas to be
impacted by construction Pockets of
native vegetation would be identified and
fenced or signed to protect these areas from
disturbance

Topography This alternative will not
substantially change the topography surface
grading will be limited to minor alterations
for leveling the parking area and foundation
construction for the new rehabilitated

facilities Therefore because the change in

topography will be minimal less than
significant impacts are anticipated on the
site To mitigate any unforeseen impacts a
qualified soil engineer will investigate soil
conditions to ensure longterm stability of
proposed rehabilitated structures The

proposed project will not alter any unique
geologic or ground surface features

Conclusion Actions under this alternative

would not adversely affect special status
species Some shortterm impacts may
occur to wildlife but would be temporary in
nature Water resources will be protected
from impacts by implementing mitigation
measures to reduce adverse impact to less
than significant levels Ground disturbance
would be less acreage than Alternative B
Ground and soil movement will be
monitored to ensure soil erosion does not
occur Overall this alternative is not

anticipated to have any significant impacts
to natural resources

Impacts on Cultural Resources

The site does not contain historic structures
or significant cultural landscape elements
One disturbed archeological site is known
in the area The archeological site will be
fenced to ensure disturbance does not
occur If any archeological material is
found during construction the project will
stop and a qualified archeologist will
evaluate the situation to mitigate any
impacts

Conclusion With mitigation measures in
place no adverse effects are anticipated to
occur to cultural resources
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Impacts on Visual Quality

Same as Alternative B except the main
processing facility will remain on the
western side of the project area adjacent to
Drakes Estero The building will be sided
with wood and allowed to weather gray to
blend in with the surroundings The
overall visual quality of the site will be
enhanced by removing the dilapidated
buildings and removing unwanted debris
The main building would however have a
negative visual impact along the shoreline
restricting visitor views of the estuary

Conclusion This alternative will enhance

the visual quality of the site by removing
dilapidated buildings and removing debris
However the main building would remain
on the shoreline and have a negative visual
impact on scenic views by park visitors

Impacts on Human Health and Safety

Impacts to Human Health and Safety are
the same as Alternative B By bringing the
complex into compliance with health and
safety codes JOC will no longer pose a
health risk In addition by modifying
existing buildings and construction of new
facilities to comply with building codes for
life and safety eg fire detection
handicap access seismic stability hazards
to the operating staff at the site would be
minimized

The former septic system at JOC has been
abandoned because of overall general
failure Under Marin County supervision
sewage is now being stored onsite and
hauled to approved disposal area New
water and septic systems will ensure ground
water and the estuary system are not
contaminated by JOC operations All

surface drains in the facilities will be

connected to the gray water leach field for
proper disposal This gray water and septic
systems will meet Marin County and State
of California requirements Monitoring
requirements for the septic systems will be
established by Marin County and the State
of California The new sewage systems
with appropriate monitoring will reduce any
potential discharge of pollutants to a less
than significant level

JOC is approximately five miles west of the
San Andreas Fault Because of the geology
there is a potential for a moderate
susceptibility to ground shaking intensity
Also the maximum ground shaking intensity
potential is considered strong To mitigate
any impacts to a less than significant level
the new facilities will be constructed in

conformance with Uniform Building Code
UBC Chapter 16 Zone 4 and fully meet
standards for wind and earthquakes

Liquefaction susceptibility is considered low
in the Drakes Bay Formation

Tsunami risk is considered low the site is
located three miles inland from the Pacific

Ocean within a shallow estuary The
tsunami warning system through the
National Weather Service and the Marin

County Office of Emergency Services will
be utilized to evacuate the site if necessary

Historical records indicate that drainage at
the site has been a problem when extreme
high tides and major storm events occur
simultaneously Because these two events
are predictable sand bags and other
mitigation measures will be installed to
reduceeliminate hazards to humans or

property To mitigate any impacts to
property the main processing building will
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have a cement wall perimeter to limit
potential flood waters from entering and all
electrical equipment will be raised off the
floor area

Based on site investigations and historical
records the area is also not prone to
mudslides or landslides Because of past
minor slope failure on the southern bluff
area a retaining wall is planned for
construction and adequate space 25 feet
between the bluff and the main building will
be maintained These two actions will

mitigate any impact to a less than significant
level

The proposed project area is situated near
coastal scrubgrassland vegetation The
proposed facilities will contain flammable
materials such as cleaners lubricants
solvents and other potential hazards In
consultation with MCFD mitigation
measures have been adopted to ensure the
project will not significantly increase fire
hazards in the area These mitigation
measures include access enhancements

along the main entrance road proper
storage of hazardous material and waste
fully automatic sprinkler systems in
buildings proper removal of vegetation
around complex and adequate space
around buildings for emergency vehicle
access In addition the main objective of
the project is to rehabilitate the buildings to
meet current health and safety codes and
reduce potential fire hazards

All hazardous materials and waste such as
paint and oil will be properly stored in the
new facility and be in accordance with
federalstate standards and regulations and
the Point Reyes National Seashore
Hazardous Waste Management Plan In
addition hazardous wastes such as paint

and oil will be disposed according to the
Hazardous Waste Management Plan No
pesticides are used by JOC As no major
or unusual quantities of explosives or
hazardous materials will be present on the
project site during construction or
following the project completion the
likelihood of an explosive hazard is
extremely remote and deemed insignificant

Conclusion Code compliance upgrades
will have a positive effect on human health
and safety Once the buildings and septic
system meet current codes they will no
longer be a health and safety risk to park
visitors and JOC staff In addition once
hazardous material is properly stored and
disposed potential impacts to visitors and
JOC staff will be minimal and less than
significant Building and site
improvements will also improve fire safety

Impacts on Public Facilities and Services

These potential impacts are the same as
Alternative B

Water Supply Johnson Oyster Company
has an independent well water supply
permitted to them from the National Park
Service No other public or private entities
utilize this water source Therefore no
impacts to other public sources will occur

Roadways and Public Transportation
The buildings are replacement structures and
not an expansion of the existing facilities
Therefore no new transportation impacts
are anticipated Because overall traffic is
generated primarily by recreational users
some increase in the use of Sir Francis
Drake Blvd may occur over the next 15
years but the increase will be related to

park visitation Park visitation however
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peaked at 26 million in 1992 but has
dropped over the last five years to 24
million in 1996 The NPS anticipates park
visitation will slowly increased
approximately 23 per year The Point
Reyes National Seashore GMP does not call
for any additional facilities in the north
district of the park which would have a
cumulative impact with this proposed project
on traffic No public or NPS transportation
facilities are available in the area Therefore
this project will have a less than significant
impact on traffic and public transportation
facilities

Energy Consumption Energy use is
anticipated to only slightly increase
approximately 10 because of the small

increase in square footage Current energy
use is estimated at5000 kilowatts per
month

Fire Protection Increased square footage
of replacement buildings will add minor
impact to Marin County Fire Department
responsibilities In addition based on
correspondence with MCFD improvements
to street and site address labeling road
access water storage and facility automatic
fire sprinkler systems are needed These
improvements will be added to overall JOC
plan for the site to mitigate impacts as
directed by the MCFD and NPS With
these mitigation measures the impact will
be minimized and less than significant

Police Protection NPS is the primary law
enforcement agency in the project area No
increase in service is anticipated Marin
County Sheriffs Department currently
provides adequate backup law enforcement
protection to the subject property No
increase in this service is necessary

Therefore less than significant impacts will
occur

Schools The project will not increase
housing or number of employees working at
JOC Because there will be no increase in

housing or number of employees school
children attending local schools is not
anticipated to change and will remain at
current levels Therefore a less than
significant impact will occur to the Shoreline
School District

Other Government Services Because of

the small scale nature of this project no new
governmental services will be needed

Current facilities are being upgrade to meet
current codes and correct deficiencies

Utilities Pacific Gas and Electric

Company has adequate facilities in the
project area to provide service to the
proposed project Only minor insignificant
increase in power and propane are
anticipated No new phone or
communication services are required for
the project

Conclusion Public facilities and services
such as fire police public services and
utilities and schools will not be

significantly increased or adversely
affected

Impacts on Noise

There would be no longterm or significant
impact on ambient noise levels There will
be some shortterm impacts due to
construction noise however restriction on
noise levels and timing of construction
activities will mitigate any shortterm
impacts
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Conclusion Some shortterm impacts to
local residents related to noise will occur
during construction However there will
be no new longterm impacts

Impacts on the Local Economy

Positive impacts would occur because the
operation of JOC would continue
Construction cost associated with this

option are estimated at over 450000

Conclusion Under this alternative JOC
will continue to operate and contribute to
the local economy Since JOC produces
38 of the total harvest of oysters in
California they are a major contributor to
the States oyster supply

25



Consultation and Coordination

The Golden Gate National Recreation AreaPoint Reyes National Seashore CitizensAdvisory
Commission Point Reyes Committee was consulted during the formulation of the draft
environmental assessment

The U S Fish and Wildlife Service was consulted regarding special status species including
threatened and endangered species

The County of Marin Community Development Agency MCCDA has been consulted in the
formulation of this environmental assessment The MCCDA has conducted a design review of
the project and prepared the visual quality section of the document Environmental Health
Services has evaluated the sewage waste disposal system

The Marin County Fire Department was consulted regarding the formulation of fire protectionneeds

California Regional Water Quality Control Board was consulted to provide guidance on
facilities needed to treat drain water

Others consulted on the project include
Sarah Allen Wildlife Biologist Point Reyes National Seashore
Frank Dean Assistant Superintendent Point Reyes National Seashore
John DellOsso Chief of Interpretation Point Reyes National Seashore
Chuck Desler Architect Johnson Oyster Company
Rick Dorrance Landscape Architect Point Reyes National Seashore
Larry Harris Chief of Maintenance Point Reyes National Seashore
Dale Hopkins California Regional Water Quality Control Board
Tom Johnson Johnson Oyster Company
Roger Kelly Archeologist Pacific Great Basin Support Office NPS
Rich Lincoln Rich Lincoln Sons Waste Water Disposal Systems
Dewey Livingston Historical Technician Point Reyes National Seashore
Don Neubacher Superintendent Point Reyes National Seashore
Point Reyes National Seashore CitizensAdvisory Committee
Bill Shook Chief Resource Management Point Reyes National Seashore
Robert Studdert Attorney at Law Johnson Oyster Company
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Preparers

Don L Neubacher Superintendent Point Reyes National Seashore

Anne Clemons Assistant Planner Point Reyes National Seashore

Tod Carr Planner Marin County Community Development Agency
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Summary ImpactMitigation Matrix

Park Point Reyes National Seashore

Project Constructionrehabilitation of Johnson Oyster Company and Development of
Parking and Other Site Amenities

IMPACT PRESCRIBED MITIGATION AND RESPONSIBILITY

1 Natural Resources

Vegetation To mitigate the invasion of non native vegetation the main
disturbed building site will be monitored and non native plants
removed after construction from disturbed areas Areas will be
replanted with natives where needed At the leach field area the
site will be monitored to ensure rapid regrowth by surrounding
native vegetation All weed species will be removed If
necessary planting with natives will occur PRNS Resource
Management

Water Resources The site will be monitored during construction and
appropriate measures taken to ensure Drakes Estero and adjacent
pond are not contaminated with sediments and construction

debris Soil and straw bale berms and plastic fencing will be
established as necessary to protect the estuary from sediments
and construction debris Johnson Oyster Company

Air Some dust will be generated from construction activities Dust
will be monitored and mitigated by watering of area and covering
truck leaving area with debris Johnson Oyster Company

Wildlife PRNS Resources Management Staff will monitor species before
during and after the proposed project to insure disturbance is
minimal Resident bird nesting season will be avoided

TE Species NA
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Soils Some shortterm impacts due to heavy equipment onsite will
occur These impacts can be mitigated by JOC by regrading and
restoring the site quickly to allow regrowth of vegetation To
minimize any soil loss during construction the area will be
sprayed with water regularly to reduce dust and soil erosion In
addition ground disturbance will be kept to a minimum less than
three acres on the main construction area and 225 acres on the
leach field site to ensure soil erosion is minimal Any materials
stockpiled will be on previously disturbed sites away from the
estuary Johnson Oyster Company

Topography To mitigate any potential impact to new structures a qualified
soil engineer will investigate soil conditions to ensure longterm
stability of proposed structures Johnson Oyster Company

2 Cultural Resources Archeological site will be fenced to protect from any impacts and
monitored throughout the construction period If any
archeological material is located during construction the project
will be stopped and the area evaluated by the NPS Regional
Archeologist

3

4

5

6

7

Visual Quality NA

Health and Safety NA

Noise Shortterm impacts only during normal business hours on
weekdays as demolition crews remove the structures and debris
Residents will be notified of construction activity and hours of all
construction activity will be regulated No construction can
occur before 700 am and after 700 pm Johnson Oyster
Company

Public Services NA

Economic NA
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Appendix A Location Map and Plot Plan
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Appendix B Special Status Species in Vicinity
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

TO Ecological Services
Sacramento Field Office

3310 El Camino Avenue Suite 130
Sacramento California 95821 6340

1 1 97 SP 950

Mr Tod Carr
Planner

Marin County Community Development Agency
3501 Civic Center Drive 308
San Rafael California 94903 4157

March 21 1997

Subject Species Lists for Proposed Construction of a New Oyster
Processing Plant and the rehabilitation of several accessory
structures locate on the Johnson Ovster Companv Point
Reyes National Seasore Marin Countv CA

Dear Mr Carr

The enclosed lists are in reply to your letter of Jaruary 23 1997 requesting
information about the endangered andtreatened species that may be present in
your project area see Enclosure Information concerning the life history
distribution and habitat requireencs for the listed species is available
upon request

The Fish and wildlife Service Service used your mar andor other information
to locate the proposed project on a US Geological Survev USGS 75 minute
quadrangle man The animal species listed in Enclosure A are those species we
believe may occur within or 0e a Ced by Drojeccs hill the USGS Tomales
Quad where your project is planned

The plants listed in Enclosure A are those chat have actuali been observed in
the project quad Plants on the enclosed county list may also occur in the
quad where your project is located

Some of the species listed in Enclosure A may not be affected by th proposed
action A trained biologist or botanist familiar with the habitat require
ments ofthe listed species should determine whether these species or
habitats suitable for these species may be affected by the proposed action
For plant survevs the Service recosends using the enclosed Guidelines for
Conducting and Reporting Botanical Inventories for Federally Listed Proposed
and Candidate Species

Information and maps concerning candidate species in California are available
from the California Natural Diversitv Data Base a program of the California
Department of Fish and Game Address your request to Marketing Manager
California Department of Fish and Game Natural Diversitv Data Base 1416
Pinth Street Sacramento California 9501 916 322 2493

All listed species identified in Closure A are fully protected under the man
dates of the Endangered Species Act of 1973 as amended Act Section 9 of the

Ct and its 1TDlentiPg reglllatlOES Dr0 iblt the take of a federally listed
wildlife sneciS Take is defined by te 11ct as to Harass harm pursue hunt

Shoot wound kil trap capture or Collect av such wildlife species Take

may include significant habitat rodifcalon or degradation where It actually
ii 11 S or injures wildlife by slgnificanv 1muair essential behavioral
Patterns includi breeding feeaHng or s1 50 CFR 173





Mr Tod Carr Planner

Take incidental to an otherwise lawful activity may be authorized by one o
two procedures If a Federal agency is involved with thepermitting funding
or carrying out of this project then initiation of formal consultation
between that agency and the Service pursuant to section 7 of the Act is re
quired if it is determined that the proposed project may affect a federally
listed species Such consultation would result in a biological opinion that
addresses anticipated effects of the project to listed and proposed species
and may authorize a limited level of incidental take If a Federal agency is
not involved with the project and federally listed species may be taken as
part of the project then an incidental take permit pursuant to section 10a
of the Act should be obtained The Service may issue such a permit upon
completion by t permit applicant of a satisfactory conservation plan for the
listed species that would be affected by the project

If suitable habitat for federally listed species exists in the project area
we recommend that surveys for them be undertaken by qualified biologists
during or prior to the environmental review process We also recommend that

surveys be undertaken for the proposed and candidate species included in
Enclosure A if suitable habitat exists o site The results of these survevs

should be published in any environmental documents prepared for this project

Sould these surveys determine that federally listed or proposed species occur
in the area and are likely to be affected by the proposed project the Service
recommends that the project proponent in consultation with this Office and
te California Department Of Fish and Gare develop a plan tat mitigates for
the projects direct and indirect impacts to listed species and compensates
for project related loss of habitat The mitigation plan also should be
included in the environmental document

we also recommend addressing adverse impacts to candidate species One of the

benefits of considering these species early in the planning process is that by
eploring alternatives it may be possible to avoid conflics that could
develop should a candidate species become listed before ce project is
coplete

the Federal R egister of ebruary 23 1996 the Service changed its policy
on candidate species The term candidate now strictly refers to species for
which the Service has on file enough information to propose listing as
endangered or threatened Former category 2 candidate species species
which

for

listing is possibly appropriate but for which the Service lacks surri
cient information to support a listing proposal are now called species o
concern They are no longer monitored by the Service However we nave

retained them on the enclosed list for general information e encourage
consideration of them in project planning as they may becoe candidate
species in the future

If the proposed project will impact wetlands riparian habitat or other
jurisdictional waters as defined by the US Army Corps of Engineers Corps
a Corns permit will be required pursuant to section 404 of the Clean water
Act andor section 10 of the Rivers and Rarbors Act Impacts to wetland
habitats require site specific mitigation and monitoring For cuestions

regarding wetlands please contact mark Littlefield of this office at 916
979 2113

We a oreciate your concern for endangered species If you Ve further

estions please call Michael Thabault o this Office at 915 979 2727 For

te fastest response to species list requests address them to the attention
of the section 7 office assistant at this address

Sincerely

i

J

eelc auneriisor





ENCLOSURE A

Endangered and Threatened Species that May Occur in
or be Affected by Projects in the Following Selected Quads

March 20 1997

QUAD 485B TOMALES

Listed Species

Mammals

Steller northern sealion Eumetopias jubatus m

Birds

American peregrine falcon Falco peregrinus anatum E

California brown pelican Pelecanus occidentalis californicus E

California clapper rail Rallus longirostris obsoletus E

marbled murrelet Brachyramphus marmoratus m

western snowy plover Charadrius alexandrinus nivosus m

bald eagle Haliaeetus leucocephalus m

northern spotted owl Strix occidentalis caurina m

Reptiles

Leatherbac sea turtle Dermochelys conacea E

Loggerhead sea turtle Caretta careiia m

Green Sea turtle CheIonia mydas incl agassizi n

Olive Pacific ridley sea turtle Lepidochelys olivacea m

Amphibians

California red legged frog Rana aurora draytonii m

Fish

tidewater goby Eucyclogobius newberryi E

Coho salmon central CA coast Oncorhynchus kisucm

Invertebrates

Myrtles silverspot butterfly Speyeria zerene myrtleae

California freshwater shrimp Syncaris pacirica E

Plants

beach layia Layia carnosa E

Proposed Species

Fish

Central Califcmia steelhead Oncorhynchus mykiss





Page 2

QUAD 4858 iOMALES

Candidate Species

Amphibians

California tiger salamander Ambystoma californiense C

Plants

Bakers larkspur Delphinium bakeri C

Species of Concern

Mammals

Point Reyes mountain beaver Aplodontia rufa phaea SC

greater western mastiffbat Eumops perotis californicus SC

longeared myotis bat Myotis evotis SC

fringed myotis bat Myotis thysanodes SC

long legged myotis bat Myotis volans SC

Yuma myotis bat Myotis yumanensis SC

Pacific western big eared bat Plecotus townsendii toinsendii SC

Point Reyes jumping mouse Zapus trinotatus orarius SC

Birds

tricolored blackbird Agelaius tricolor SC

ferruginous hawk Buteo regalis SC

little willow flycatcher Empidonax traillii brevsteri SC

saltmarsh common yellowthroat Geothlypis trichas sinuosa SC

Harlequin duck Histrionicus histrionicus SC

black rail Laterallus jamaicensis SC

Reptiles

northwestern pond turtle Clemmys marmorata marmorata SC

California horned lizard Phrynosoma coronatum frontale SC

Amphibians

northern red legged frog Rana aurora aurora SC

foothill yellow legged frog Rana boylii SC
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QUAD 4855 TOALES

Species of Concern

Fish

Pacific lamprey Lampetra tridentata SC

Invertebrates

Sonoma arctic skipper Carterocephalus palaemon ssp SC

sandy beach tiger beetle Cicindela hirticollis gravida SC

globose dune beetle Coelus globosus SC

Williamsbronze shoulderband snail Helminthoglypta arrosa villiamsi SC

Rickseckerswater scavenger beetle Hydrochara rickseckeri SC

Point Reyes blue butterfly Icaricia icarioides ssp SC

bumblebee scarab beetle Lichnanthe ursina SC

Plants

Blasdalesbentgrass Agrostis blasdalei var blasdalei SC

Point Reyes stickyseed Blennosperma nanum var robustum SC

swamp harebell Campanula caGfornica SC

Mt Vision ceanothus Ceanothus gloriosus var porrectus SC

Tomales clarkia Clarkia concinna ssp raichei SC

northcoast birdsbeak Cordylanthus maritimus ssp palustris SC

fragrant fritillary Fritillaria liliacea SC

San Francisco gumplant Grindelia hirsutula var maritima SC

Gairdnersyampah Perideridia gairdneri ssp gairdneri SC

San Francisco owlsclover Triphysaria floribunda SC
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MARIN COUNTY COMMUNITY DEVELOPMENT AGENCY

PLANNING DIVISION

JOINT ENVIRONMENTAL ASSESSMENTINITIAL STUDY

The EA is incorporated into the Initial Study

Replacement and Rehabilitation ofJohnson Oyster Company Facilities

I BACKGROUND

A Project SponsorsName and Address

B Lead Agencies Name and Address

C Contact Person and Phone Number

II PROJECT DESCRIPTION

Johnson Oyster Company

National Park Service

Point Reyes National Seashore
Point Reyes CA 94956

Marin County Community Development Agency
Planning Division 3501 Civic Center Dr Room 308
San Rafael CA 94903

Charles Desler Architect 916 6269416

A Project Title Replacement and Rehabilitation of Johnson Oyster Company Facilities

B Type ofApplications Design Review

C Project Location APN 109 13017

17171 Sir Francis Drake Boulevard

Inverness CA 94937

D General Plan Designation Coastal Open Space COS

E Zoning Coastal Open Area COA

F Description of Project

Environmental Setting and Existing Conditions

Located on the northern shore of Drakes Estero within Point Reyes National Seashore Johnson
Oyster Company JOC has been in existence under various owners since June 1934 JOC
utilizes two state aquaculture leases covering approximately 1060 acres of Drakes Estero for
their oyster production This project is limited to the onshore facilities which occupy a five acre
parcel that is under a reservation of possession from the National Park Service which purchased
the land from the Johnson family in 1972 This reservation provides JOC with the right to use
the five acres until the year 2012 for the purpose of processing and selling oysters The oyster
operation on Drakes Estero is consistent with the Point Reyes National Seashore General
Management Plan GMP



The existing oyster processing facilities and office are located at sea level along the shore line
and occupy approximately three acres of land An existing leach field located approximately
100 yards to the south was formerly authorized under a separate permit from the National Park
Service NPS

The site is accessible by vehicle from Sir Francis Drake Blvd and then by a one half mile one
lane din road

The existing processing facilities are as follows

1 3600 square foot sf oyster processing plant of concrete and wood frame construction
2 400 sf business office and storage addition to structure 1
3 80 sf cold storage room addition to structure 1
4 Two detached shipping storage containers totaling 560 sf
5 893 sf lunch room and trailer

6 2178 sf seed plant for growing small oysters prior to placement in the Estero
7 616 sf stringing plant for assembling oyster growing equipment

Proposal and Proiect Histo

In the spring of 1996 a failing leach field prompted JOC to approach the NPS for permission to develop
a new wastewater system in a more favorable soil area The NPS agreed to consider the replacement
leach field if JOC would look at the condition of all the developed facilities and bring them up to existing
Health and Safety codes With the cooperation of various state and county agencies the JOC facilities
were inspected on May 7 1996

The inspection revealed that many of the facilities did not meet code and were in a deteriorated state It
was then determined that the most prudent action would be to replace rather than repair the existing
buildings and waste water system

This proposed alternative will remove the oyster processing plant seed plant stringing plant and garage
and replace with new structures The replacement structures with sizes are

1 garage 900 square feet sf
2 seed plant 2625 sf
3 stringing plant 500 sf and
4 a two story processing plant 7600 sf

Total size for these structures will be 11625 sf No work is proposed for any of the residential
structures located on the property

The new processing plant would be moved from directly adjacent to the shoreline to approximately 100
feet from Drakes Estero Other structures would be located in existing sites Appendix C provides
detailed drawings of this option A new septic system approximately 3000 feet east from the processing
plant would be constructed to accommodate the rehabilitated facilities See Appendix D for detailed
drawings The new leach field will disturb approximately two acres of area currently grazed by a
special use permittee The NPS plans to issue a special use permit to accommodate this use The site
was selected because of its acceptable percolation ability and its location outside the immediate watershed
of the Estero A new gray water drainage system from floor drains would be constructed and pumped to
the rehabilitated former leach field above and south of the JOC facility This rehabilitated leach field is



approximately 25 acre in size Both areas temporarily disturbed by the construction of the two new
septic facilities will be replanted with native vegetation

No major change in the topography is necessary The projected site for all new rehabilitated and
replacements structures is relatively flat All structures will be slab on grade and all drainage will be
sloped away from building and use the natural drainage pattern where appropriate Drainage from
processing operation will be collected and treated with the approved wastewater facility

Gravel entry and parking areas will be developed on the northern extent of the property Twentytwo
parking spaces will be developed with appropriate handicap spaces Picnic tables will be placed at the
entrance to the facility adjacent to the parking area

Once the site has been cleared of all debris the site will be evenly graded and the area restored with
native vegetation



M CIRCULATIO AND REVIEW

This Initial Study is being circulated to all agencies which have jurisdiction over the subject property or
natural resources affected by the project to attest to the completeness and adequacy of the information
contained in the Initial Study as it relates to the concerns which are germane to the agencys jurisdictional
authority

The agencies listed in the section include County departments or divisions which have jurisdictional
authority andor oversight over the project as well as State Federal or other jurisdictionby law agencies
which may use this document in executing their respective permit authority over the project

a Marin County Agencies

The following signature of the agency reviewing officer attests to the completeness and adequacy
of the information contained in the Initial Study as it relates to the concerns which are germane
to the agencysjurisdictional authority

Marin County Community Development Agency CDA Planning Division

b5
Sign re of Reviewing Officer Date

Marin C unto Community Development Agency Environmental Health Services Division

Signature of Reviewing Officer Date

Marin County Department of Public Works Land Use and Water Resources Division

C
V

Signature of Reviewing Officer Date

0

b Responsible Agencies agencies whose approval is required and permits needed

California Coastal Commission

45 Fremont Street Suite 2000
San Francisco CA 94105

National Park Service

Point Reyes National Seashore
Point Reyes CA 94956

c Trustee Agencies State agencies who have jurisdiction by law over natural resources affected by
project

California Dept of Fish and Game
P O Box 47

Yountville CA 94599



i Other Jurisdiction ByLaw Agencies other agencies which have permit authority over the project

California Dept ofHealth Services
Don Gomsi Public Health Biologist
Pre Hervoit Shellfish Sanitation Unit

2151 Berkeley Way 118
Berkeley CA 94704

Calif State Food Drug
Mike Hernandez

185 Berry Street 260
San Francisco CA 94107

e Other Interested Parties

Army Corps of Engineers
33 Market St

San Francisco CA 94105

EAC of West Marin

John Grissim

Box 609

Point Reyes Station CA 94956

California Reg Water Quality Control Brd
2101 Webster Street Suite 500
Oakland CA 94612

Gulf of the Farallones Nat Marine Sanctuary
Fort Mason Bldg 201
San Francisco CA 94123

California State Lands Commission

Betty Eubanks
100 Howe Avenue Suite 188

Berkeley CA 94704

Sierra Club Marin Group
Chair

934 Bel Marin Keys Blvd
Novato CA 94949

Env Forum of Marin

PO Box 74

Larkspur CA 94977

Marin Audubon

Barbara Salzman

48 Ardmore Road

Larkspur CA 94977

Johnson Oyster Company
co Charles Desler Architect

864 Oak Terrace

Placerville CA 95667

Robert Studdert Attorney
PO Box 6

Inverness CA 94937

iVlarin Conservation League
President

55 Mitchell Blvd 21
San Rafael CA 94903



IV EVALUATION OF ENVIRONMENTAL lli IPACTS AND MITIGATION MEASURES

Pursuant to Section 15063 of the State CEQA Guidelines and the County EIR Guidelines Marin County will prepare an
Initial Study for all projects not categorically exempt from the requirements of CEQA The Initial Study evaluation is a
preliminary analysis of a project which provides the County with information to use as the basis for deciding whether to
prepare an Environmental Impact Report EIR or Negative Declaration The points enumerated below describe the
primary procedural steps undertaken by the County in completing an Initial Study checklist evaluation and in particular
the manner in which significant environmental effects of the project are trade and recorded

A The determination of significant environmental effect is to be based on substantial evidence contained in the
administrative record and the Countys environmental data base consisting of factual information regarding
environmental resources and environmental goals and policies relevant to Marin County As a procedural device
for reducing the size of the Initial Study document relevant information sources cited and discussed in topical
sections of the checklist evaluation are incorporated by reference into the checklist eg general plans zoning
ordinances Each of these information sources has been assigned a number which is shown in parenthesis
following each topical question and which corresponds to a number on the data base source list provided herein as
Attachment 1 See the sample question below Other sources used or individuals contacted may also be cited in
the discussion of topical issues where appropriate

B In general a Negative Declaration shall be prepared for a project subject to CEQA when either the Initial Study
demonstrates that there is no substantial evidence that the project may have one or more significant effects on the
environment A Negative Declaration shall also be prepared if the Initial Study identifies potentially significant
effects but revisions to the project made by or agreed to by the applicant prior to release of the Negative
Declaration for public review would avoid or reduce such effects to a level of less than significance and there is no
substantial evidence before the Lead County Department that the project as revised will have a significant effect on
the environment A signature block is provided in Section VII of this Initial Study to verify that the project
sponsor has agreed to incorporate mitigation measures into the project in conformance with this requirement

C All answers to the topical questions must take into account the whole of the action involved including offsite as
well as onsite cumulative as well as project level indirect as well as direct and construction as well as operational
impacts Significant unavoidable cumulative impacts shall be identified in Section VI of this Initial Study
Mandatory Findings of Significance

D A brief explanation shall be given for all answers except Not Applicable answers that are adequately supported
by the information sources the Lead County Department cites in the parenthesis following each question A Not
Applicable answer is adequately supported if the referenced information sources show that the impact simply does
not apply to projects like the one involved eg the project falls outside a fault rupture zone A Not Applicable
answer shall be discussed where it is based on project specific factors as well as general standards eg the project
will not expose sensitive receptors to pollutants based on a project specific screening analysis

Less Than Significant Impact is appropriate if an effect is found to be less than significant based on the project as
proposed and without the incorporation of mitigation measures recommended in the Initial Study

Potentially Significant Unless Mitigated applies where the incorporation of recommended mitigation measures
has reduced an effect from Potentially Significant Impact to a Less than Significant Impact The Lead County
Department must describe the mitigation measures and briefly explain how they reduce the effect to a less than
significant level mitigation measures from Section V Earlier Analyses may be cross referenced

G Significant Impact is appropriate if an effect is significant or potentially significant or if the Lead County
Department lacks information to make a finding that the effect is less than significant If there are one or more
effects which have been determined to be significant and unavoidable an EIR shall be required for the project



V ISSUES and Supporting Information Sources

1 LAND USE AND PLAlPi1G Would the proposal

a Conflict with applicable Countywide Plan Significant Potentially Less Than Not

designation or zoning standards Impact Significant Significant Applicable

sources 1 2 3 15 22 Unless Impact
Mitigated

Project is governed by the Marin Countywide Plan MCP Reyes National Seashore GMP Title 22
Zoning of the Marin County Code and Local Coastal Plan Unit H LCP

The Marin Countvwride Plan

The subject property is located on the northern edge of Drakes Estero within Point Reyes National
Seashore The site is designated Coastal Open Space The continuation operation of JOC would be
consistent with the intent of the Coastal Recreation Corridor Policy EQ13 As stated in MCP open
space recreational and agricultural land uses will be emphasized in the Coastal Recreation Corridor
along with the preservation of existing communities Specific policies contained in the Environmental
Quality Element pertain to the proposed project 1 Conservation of Coastal Resources 2 Species
Preservation 3 Prevention of Air Water and Noise pollution 4 Wildlife Vegetation and Habitat
Preservation 5 Visual Qualities and Views Conservation 6 Public Open Space and 7 Preserve and
Promote Agriculture

1 Policy EQ241 Conservation of Coastal Resources The conservation of coastal resources
shall be maintained following detailed policies in the Local Coastal Plan I and II adopted by the
County and the Coastal Commission

The proposed project will not result in significant adverse impacts to native vegetation aquatic
resources wetlands streams and riparian habitat coastal dunes and other coastal resources The

replacement and rehabilitation of JOC facilities will be constructed on a already disturbed site
approximately 3 acres in size No dune wetland steamriparian habitat will be lost as a result of this
project Because the main facility will be located over 100 feet from the estuary and because new
sewage facilities will be constructed the project will have a positive impact on water quality The
project also reduces the potential for accidental spills of hazardous material from entering Drakes
Estuary The new septic facilities will temporarily disturb 225 acres of coastal scrubgrassland but the
impacts will be shortterm in nature These impacts are expected to be mitigated by rapid regrowth of
native vegetation in the leach field area is expected and full restoration of the site is anticipated in 1 2
years If necessary any impacts will be mitigated by planting native vegetation

2 Policy EQ287 Species Preservation in the Environmental Review Process Environmental
review of development applications shall consider the impact of the proposed development on
species and habitat diversity Environmental review documents should propose mitigation
measures for ensuring the protection of the habitat and species therein

As stated above under the discussion regarding Policy EQ241 the proposed project will not result in
significant adverse impacts to native vegetation wetlands streamriparian habitat coastal dunes and
other sensitive habitats The development of the main leach field will disturb approximately 225 acres
of native coastal scrubgrassland dominated by coyote brush However because native vegetation
will be planted in the disturbed area to mitigate any temporary loss of native vegetation the longterm
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impacts will not be significant Because of the abundance of coastal scrubgrassland habitat adjacent
to the Drakes Estero recolonization of the area by birds and other species will occur in the longterm
During construction there will be some shortterm impact to resident avian species such as wrentits
and scrub jays and small mammals such as the brush rabbit and white footed mouse These impacts
will be less than significant because the recolonization of the area is expected to be rapid only 1 2
years

3 Policy EQ32 Air Water and Noise Pollution Air water and noise pollution shall be
prevented or minimized

Oyster processing in the new facilities will not release significant air pollutants Heating systems the
only source of exhaust will meet current standards and codes Some dust will be generated from
construction activities however these will be mitigated to less than significant by mitigation
measures including watering of disturbed areas and covering the beds of trucks hauling material from
the project site

Because the main facility will be located over 100 feet from the estuary and because new sewage
facilities will be constructed the project will have a positive impact on water quality The project also
reduces the potential for accidental spills of hazardous material from entering Drakes Estuary
Currently sewage is being hauled from the site for disposal

To reduce any shortterm minor impacts related to nearby residential use due to any construction
noise construction will be limited to between 700 am to 700 pm

4 Policy EQ36 Wildlife Vegetation and Habitats A diversity and abundance of wildlife and
marine life shall be maintained Vegetation and animal habitats shall be preserved wherever
possible

See comments under Policy EQ237

5 Policy EQ311 Visual Qualities and Views Visual qualities and the view potential of the
natural and built environment shall be considered in any project or operation review Tree
cutting and damage shall be avoided wherever possible

The project will enhance the sites overall visual quality and views of and from Drakes Estero The
current buildings are in a dilapidated condition and are primarily located along the edge of the estuary
Because the main building will be located over 100 feet away from the estuary the view south along
the estuary will be greatly enhanced In turn wood fencingscreening on the east side of the complex
will enhance views in this direction from the proposed parking lot Unsightly trailers and other storage
areas will be screened from public view by wooden fencing and vegetation

6 Policy EQ47a Public Open Space The Countywide Plan recommends that the National
Seashore be retained in its natural condition to the greatest extent possible and that it provide
primarily lowintensity recreational uses such as hiking and wilderness education

This project will not enhance open space however it does not impact any additional open space
preserved within Point Reyes National Seashore The project will be constructed primarily on
disturbed areas already utilized by JOC



7 Policy A111 Preserve and Promote Mariculture The County shall seek to preserve and
promote maricultural usage of tidelands and onshore production areas The need for

maricuiture sites in coastal water should be balanced with the need to provide for other uses
such as commercial fishing recreation calming and boating and the need to protect coastal
wildlife water and visual resources

Because the oyster operation will be allowed to continued the proposed project will preserve
aquaculture specifically oyster processing and harvesting at Drakes Estero In turn the project will
not displace any other potential recreational activity As stated under various other sections above the
project will have a direct positive impact on water quality and will not significantly affect coastal
wildlife or visual resources

Point Reyes National Seashore General Management Plan

The proposed replacement of structures and rehabilitation of JOC would be consistent with the special
use zone of the Point Reyes National Seashore GMT Plan which specifically allows the JOC to operate
until its reservation of use and occupancy expires 2012

Marin County Code Title 22 Zoning

The proposed project is consistent with the Coastal Open Space District COA zoning which allows
appurtenant waterfront uses Chapter 2257130 The project must prescribe conditions that will
assure the promotion of agriculture preserve scenic beauty and maintain such land in a permanent
open state This project promotes the continuation of aquaculture within the Drakes Estero area

Local Coastal Plan LCP Unit 11

The LCP concurs that mariculture operations be considered in park waters prodded that they are
compatible with other park uses and that they are subject to consistency review by the Coastal
Commission The project is also consistent with the natural resource concemspolicies in the
document as stated in the above sections

Significant Potentially Less Than Not

b Conflict with applicable environmental plans or Impact Significant Significant Applicabletp

policies adopted by Marin County
Unless impact

sources 1 2 15
Mitigated

Please refer to Section 1a of this initial study for a discussion of the projects conformance with
pertinent section of the Environmental Quality Section of the iv1CP and applicable environmental
plans

c affect agricultural resources operations or Significant Potentially Less Than Not

contracts eg impacts to soils or farmlands impact Significant Significant Applicable

impacts from incompatible land uses or
Unless Impact

Mitigated
conflicts with Williamson Act contracts X
sources 1 3

J

The proposed project will allow the continuation of an aquaculture operation in Drakes Estero of
approximately 1060 acres and will not affect upland agricultural operations currently operating under
lease and permit agreements within Point Reyes National Seashore
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d Disrupt or divide the physical arrangement of an
established community including a lowincome
or minority community
sources 1 3

Significant Potentially Less Than Not

Impact Significant Significant Applicable
Unless Impact

Mitigated
X

The project area is not within an established community plan area the project site is in rural Marin
JOC is the only facility of this kind at this location within Point Reyes National Seashore

e Result in substantial alteration of the character or Significant Potentially Less Than Not

functioning of the community or present or Impact Significant Significant Applicable

planned use of an area
Unless Impact

sources 1 3 15
Mitigated

I X

The project site is not an established community and will not alter present or planned use of area As
described in Section la the project is also consistent with the Marin Countywide Plan Point Reyes
National Seashore GMP and the LCP Oyster harvesting at the project site was first established in 1934
and has been continuously used for oyster production since this first allotment by the State of
California

f Substantially increase the demand for
neighborhood or regional parks or other
recreational facilities or affect existing
recreational opportunities
sources 3

Significant Potentially Less Than Not

Impact Significant Significant applicable
Unless Impact

Mitigated

X

The existing facilities are being replaced and rehabilitated including the septic system and gray water
system its main purpose is to bring all facilities into code compliance No impacts to Point Reyes
National Seashore will occur The project will provide the public better access to the shoreline
therefore some increase in recreational use such as scenic viewing and hikingwallcing can be
anticipated In addition the area will be cleared of debris and therefore kayak and canoe access to the
estuary will be enhanced and could increase public use of the estuary system However because

boating access is limited by the National Park Service and the shoreline access to the estuary is less
than 200 yards no significant impact to estuary resources are anticipated

2 POPULATION AND HOUSING Would the proposal

a Increase density that would exceed official Significant Potentially Less Than Not

population projections for the planning area Impact Significant Significant Applicable

within which the project site is located as set
Unless Impact

forth in the Countywide Plan andor community
Mitigated

X
plan
sources 1 3 15

No increase in population density will occur from this project Main objective of this project is to bring
current buildings and septic system into compliance with state federal and county codes In addition
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the project areas is not located within an adopted Community Plan Area According to the LCP
mariculture operations should be considered in park waters provided that they are compatible with
other park uses The LCP also calls for existing facilities to be used for any development however in
the project area no existing facilities such as historic structures are available adjacent to the estuary
for a processing plant and support facilities

b Induce substantial growth in an area either Significant Potentially Less Than Not

directly or indirectly eg through projects in an Impact Significant Significant Applicable

undeveloped area or extension of major Unless Impact

infrastructure Mitigated

sources 1 3 15 1 1 j j X

The project will not induce growth in the area The Point Reyes National Seashore GMP does not
allow any additional growth in adjacent areas the plan also does not allow oyster operations in other
areas of the park The septic system has been sized to only accommodate the current operation and
residential level and not for any future growth In addition the water system will not be increased by
this proposed project and therefore will not induce any additional growth This project does not entail
the extension of electric and phone systems with capacity to service additional development

c Displace existing housing especially affordable Significant Potentially Less Than Not

housing Impact Significant Significant Applicable

sources 1 3 15 Unless Impact
Mitigated

1 X1

Project does not increase or decrease housing units Affordable housing is currently at the facility Two
houses and four trailers will continue to be available for JOC staff In addition the Point Reyes Gl7IP
and LCP do not call for additional housin in the area The LCP expressly states that Point Reyes
National Seashore minimize development and use existing structures when possible

GEOPHYSICAL Would the proposal result in or expose people to potential inspacts involving

a Location in an area of geologic hazards Significant Potentially Less Than Not

including but not necessarily limited to 1 Impact Significant Significant Applicable

active or potentially active fault zones 2 Unless Impact

landslides or mudslides 3 slope instability or Mitigated

ground failure 4 subsidence 5 expansive soils IX I I I

6 liquefaction 7 tsunami or 8 similar
hazards

sources 1 4 16 18

JOC is approximately five miles west of the San Andreas Fault Because of the geology there is a
potential for a moderate susceptibility to ground shaking intensity Also the maximum ground shaking
intensity potential is considered strong To mitigate any impacts to less than significant the new
facilities Nvill be constructed in conformance with Uniform Building Code UBC Chapter 16 Zone 4
and fully meet standards for wind and earthquakes

Liquefaction susceptibility is considered low in the Drakes Bay Formation

a



Tsunami risk is considered low the site is located three miles inland from the Pacific Ocean within a
shallow estuary The tsunami warning system through the National Weather Service and the Marin
County Office of Emergency Services will be utilized to evacuate site if necessary

Based on site investigations and historical records the area is also not prone to mudslides or landslides
Because of past minor slope failure on the southern bluff area a retaining wall is planned for
construction and adequate space 25 feet between the bluff and the main building will be maintained
These two actions will mitigate any impact to less than significant

b Substantial erosion of soils due to wind or water Significant Potentially Less Than Not

forces and attendant siltation from excavation Impact Significant Significant Applicable
grading or fill Unless Impact

sources 617 Mitigated
J X J

Project area is relatively grade change is less than one foot in construction area flat and highly
disturbed by existing JOC activities Grading to be conducted is minimal and limited to approximately
25 acres for foundation grading Fill needed is estimated at 170 cubic yards For the septic field areas
site work will be limited to 225 acres

During construction mitigation measures will be implemented to reduce any soil loss These measures
include temporary berms and hay bale dikes to reduce any sediments into Drakes Estero and spraying
the area with water to reduce wind generated dust In turn the landscape plan for the revised project
specifies plants to stabilize soils and reduce any potential soil erosion NPS resource management staff
will regularly monitor site work

c Substantial changes in topography from Significant Potentially Less Than Not

excavation grading or fill including but not Impact Significant Significant Applicable

necessarily limited to 1 ground surface relief Unless Impact

features 2 geologic substructures or unstable iVlitit

soil conditions and 3 unique geologic or physical J X J J
features

sources 4 6 17

The project will not substantially change the topography surface grading will be limited to minor
alterations for leveling parking area and foundation construction for the new facilities Fill area for
foundation construction will be approximately 9000 sf in size The estimated quantity of fill material is
170 cubic yards Therefore because the grade change will be less than 12 inches and fill will be
minimal less than significant impacts are anticipated on the site To mitigate any unknown impact a
qualified soil engineer will investigate soil conditions to ensure longterm stability of proposed
structures The proposed project will not alter any unique geologic or ground surface features

1 WATER Would the proposal result in

a Substantial changes in absorption rates drainage Significant Potentially Less Than Not

patterns or the rate and amount of surface Impact Significant Significant Applicable
runoff Unless Impact

sources 6 17 Mitigated

X J

Because this project primarily involves the rehabTilitation of existing structures surface runoff and
drainage patterns will not be altered significantly or increased substantially No impervious surfaces
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such as asphalt will be installed within the parking area the area will remain gravel Minor drainage
swales will be installed behind the main building to drain rain water to the estuary Another drainage
swale will be installed along the eastern edge of the building to drain rain water away from the
building No significant impacts are therefore anticipated

Because all washing and processing drains will be directly linked to a septic system water quality of
the estuary and pond area will be enhanced Currently drains flow to a sump area and then seep into
Drakes Estero the pond area and surrounding soils

Significant Potentially Less Than Not

b Exposure of people or property to water related impact Significant Significant Applicable

hazards including but not necessarily limited to
Unless Impact

1 flooding 2 debris deposition or 3 similar
Mitigated

X
hazards

sources 16

Historical records indicate that drainage at this site can be problem when extreme high tides and major
storm events occur simultaneously Because these two events are predictable sand bags and other
mitigation measures will be installed to reduceeliminate hazards to humans or property To mitigate
any impacts to property the main processing building will have a cement wall perimeter to limit
potential flood waters from entering and all electrical equipment will be raised off the floor area

Debris deposition historically has not occurred the watershed adjacent to the project site is relatively
small and free from debris Surface grading will ensure proper drainage of site during normal storm
events

With adequate mitigation measures in place the proposed project will not expose people or property to
significant water related hazards

c Discharge of pollutants into surface or ground Significant Potentiall Less Than Not

waters or other alteration of surface or ground Impact Sipniticanc Significane Applicable

water quality eg temperature dissolved oxygen Mitigated
en

Unless Impact

or turgidity I I X
sources 6 17

The former septic system at JOC has been abandoned because of overall general failure Under vlarin
County supervision sewage is now being stored onsite and hauled to approved disposal area New
gray water and septic systems will ensure ground water and the estuary system are not contaminated by
JOC operations All surface drains in the facilities will be connected to the gray water leach field for
proper disposal This gray water and septic systems will meet Mann County and State of California
requirements Monitoring requirements for the septic systems will be established by Marin County and
the State of California The new sewage systems with appropriate monitoring will reduce any potential
discharge of pollutants to a less than significant level
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d Substantial change in the amount of surface Significant Potentially Less Than Not

water in any water body or ground water either Impact Significant Significant Applicable

through direct additions or withdrawals or
Unless Impact

through intersection of an aquifer by cuts or
Mitigated

X J
excavations

sources 619

No substantial change in the amount of surface water will occur as a result of this project No aquifer
will be excavated Water use provided on site by a well system which produces 20 galmin will not be
altered to increase capacity Water system will be approved by the State of California and Marin
County Monitoring ofwater system will be by the appropriate agency

e Substantial changes in the flow ofsurface or Significant Potentially Less Than Not

ground waters including but not necessarily Impact Significant Significant Applicable

limited to 1 currents 2 rate of flow or 3 the
Unless Impact

course or direction of water movements Mitigated

sources 6 17
J Ix J J

No changes to surface or ground waters will result from this project Grading will be minimal and
limited to the construction area and will not increase flows Water direction will continue towards the

estuary and adjacent pond and remain as natural as possible Drainage will be reviewed and approved
by the Marin County Department of Public Works Because the current flows and drainages are not be
significantly altered less than significant impacts are anticipated

f Substantial reduction in the amount of water Significant Potentially Less Than Not

otherwise available for public water supplies Impact Significant Significant Applicable

source s 10 19 20
Unless Impact

Mitigated

J XJ J

Johnson Oyster Company has an independent water supply The well produces 20 galmin of
exceptionally good water The water supply is on NPS land and used only by JOC and is authorized by
a Special Use Permit from the Superintendent PRNS No other public or private entities utilize this
water source

AlR QUALITY mould the proposal

Significant Potentially Less Than Not

a Generate substantial air emissions that could Impact Significant Significant applicable

violate official air quality standards or contribute
Unless Impact

substantially to an existing or projected air
Mitigated

quality violation
X J J

sources 6 8

The rehabilitated facility Vill not generate substantial air emissions that could violate air quality
standards Processing oysters does not generate regulated air emissions During construction some
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shortterm impacts will result from dust becoming airborne To reduce impacts to a less than
significant level construction areas will be watered regularly and beds of trucks will be covered during
hauling NPS resource management staff will regularly monitor the production of dust during
construction and ensure compliance

b Expose sensitive receptors to pollutants such as Significant Potentially Less Than Not

noxious fumes or fugitive dust Impact Significant Significant Applicable

sources 6 8
Unless Impact

Mitigated

XI l J

Some construction dust is expected during construction this will be a insignificant shortterm impact
and will be mitigated as described in the mitigation matrix and in Section 3b

c Alter air movement moisture or temperature or Significant Potentially Less Than Not

cause any change in climate Impact Significant Significant Applicable

sources 17
Unless Impact

Mitigated

l J X l

The project because of its small size will not alter moisture temperature or air r

d Create objectionable odors Significant Potentially

sources 6 10 Impact Significant
Unless

Mitigated

novement in the area

Less Than Not

Significant Applicable
Impact

Xl l

There are three possible receptors for objectionable odors the general public employees and adjacent
housing residents No other sensitive receptor is within 5 miles of the site Historically processing of
oysters has not created objectionable odors Point Reyes National Seashore has not received any
complaints over the last ten years regarding odors related to the current facilities

If not properly collected weekly garbage may create objectionable odors to the visiting public
residents and employees Therefore proper storage and collection of garbage is a current enforceable
condition of the use and occupancy agreement for the site Monitoring will occur by NPS staff to
ensure any potential odors and impacts to possible receptors are less than significant level

6 TRA SPORTATIONCIRCULATION Would the proposal result in

a Substantial increase in vehicle trips or traffic Significant Potentially Less Than Not

congestion such that existing levels of service on Impact Significant Significant Applicable

affected roadways 011 deteriorate below
Unless Impact

acceptable County standards
tititigated

X
sources 3 6 10

J

The buildings are replacement structures and not an expansion of the existing facilities Therefore no
new transportation impacts are anticipated Because overall traffic is generated primarily by
recreational users some increase in the use of Sir Francis Drakes may occur over the next 15 years but
the increase will be related to park visitation Park visitation however peaked at 26 million in 1992
but has dropped over the last five years to 24 million in 1996 The NPS anticipates park visitation will
slowly increased approximately 23 per year The Point Reyes National Seashore GMP does not call
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for any additional facilities in the north district of the park which would have a cumulative impact with
this proposed project on traffic Therefore this project will have a less than significant impact on
traffic

b Traffic hazards related to 1 safety from design Significant Potentially Less Than Not

features eg sharp curves or dangerous Impact Significant Significant Applicable

intersections 2 barriers to pedestrians or
Unless Impact

bicyclists o Ix j j
3 incompatible uses eg farm Mitigated

j
equipment
sources 61014

Project does not involve creating new access roads or new intersections No barriers to pedestrians are
to be constructed Enhanced public access will be provided to the estuary shoreline by the project
Current equipment will be used and limited primarily to a forklift To ensure access for emergency
equipment road will be improved as directed by the Marin County Fire Department

c Inadequate emergency access or access to nearby Significant Potentially Less Than Not

uses Impact Si Significant Applicable

sources 14 Unless Impact
Miti

l l l

Road access will be improved as directed by Marin County Fire Department MCFD to ensure access
will be adequate for emergency services The actions proposed by MCFD as described in Section 9e
related to road improvement will mitigate any impacts to less than significant level

d Insufficient parking capacity onsite or offsite Significant Potentially Less Than Not

sources 6 Impact Significant Significant Applicable
Unless Impact

Mitigated
l l X

Parking will meet Marin County and NPS standards current level of 22 parking spaces will meet
projected demand as verified by Marin County Department of Public Works and the NPS

e Substantial impacts upon existing transportation Significant Potentially Less Than Not

systems including rail waterborne or air traffic Impact Significant Significant Applicable
systems Unless Impact

sources 10 Mitigated
l l X

No public or NPS transportation facilities are available in area
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7 BIOLOGICAL RESOURCES Would theproposal result in

a Reduction in the number of endangered Significant
threatened or rare species or substantial Impact

alteration of their habitats including but not
necessarily limited to 1 plants 2 fish 3
insects 4 animals and 5 birds listed as special
status species by State or Federal Resource
Agencies
sourcess 5 11

In consultation with the Fish and Wildlife Service and NPS

determined to not adversely affect any special status species or alt

b Substantial change in the diversity number or Significant

habitat of any species of plants or animals Impact

currently present or likely to occur at any time
throughout the year
sources 5 11

Potentially Less Than Not

Significant Significant Applicable
Unless Impact

Mitigated

IXI l l

biologists this project has been
er any critical habitat

Potentially Less Than Not

Significant Significant Applicable
Unless Impact

Mitigated

IXI l l

The proposed project will not result in significant adverse impacts to native vegetation wetlands
streamriparian habitat coastal dunes and other sensitive habitats The development of the main
leach field will disturb approximately 225 acres of native coastal scrubgrassland dominated by
coyote brush However because native vegetation will be planted inthe disturbed area to mitigate
the any loss of native vegetation the longterm impacts will not be significant Because of the
abundance of coastal scrubgrassland habitat adjacent to the Drakes Estero recolonization of the
area by birds and other species will occur in the long term During construction there will be some
shortterm insignificant impacts to resident avian species such as wrentits and scrub jays and small
mammals such as the brush rabbit and white footed mouse

c Introduction of new species of plants or animals Significant Potentially Less Than Not

into an area or improvements or alterations Impact Significant Significant Applicable

that would result in a barrier to the migration
Unless Impact

dispersal or movement of animals
Mitigated

sources 8
1 1 1 X I I I

Project will be monitored by iTPS Vegetation Management staff to ensure the invasion of non native
vegetation will not occur As a mitigation measure any non native species found at the site will be
removed after construction and the site would be monitored each year



8 ENERGY AND NATURAL RESOURCES Would the proposal result in

a Substantial increase in demand for existing
energy sources or conflict with adopted policies
or standards for energy use
sources 6

Significant
Impact

Potentially Less Than Not

Significant Significant Applicable
Unless Impact

Mitigated

l X

Energy use is anticipated to only slightly increase approximately 10 because of the small

increase in square footage Current energy use is estimated at 5000 kilowatts per month

b Use of non renewable resources in a wasteful Significant Potentially Less Than Not

and inefficient manner Impact Significant Significant Applicable

sources 6
Unless Impact

Mitigated

X

This project will not use non renewable resources in an inefficient manner Buildings are primarily
metal with exterior wood siding concrete will be used for the foundation Cedar wood siding not
redwood a renewable resource will be used because it is regionally abundant

c Loss of significant mineral resource sites Significant Potentially Less Than Not

designated in the Countywide Plan from impact Significant Si Applicable

premature development or other land uses
Unless Impact

Mitigated
which are incompatible with mineral extraction
source s 1

X

The JOC is not an area designated as a mineral extraction site This area is part of Point Reyes
National Seashore and mineral extraction is prohibited

1 HAZARDS Would the proposal involve

a A risk of accidental explosion or release of Significant Potentially Less Than Not

hazardous substances including but not impact Significant Significant Applicable

necessarily limited to 1 oil pesticides 2
Unless Impact

chemicals or 3 radiation
Mitigated

sources 6 21
X

All hazardous materials and waste such as paint and oil will be properly stored in the new facility
and be in accordance with federalstate standards and regulations and the Point Reyes National
Seashore Hazardous Waste Management Plan In addition all hazardous waste such as paint and oil
will be disposed of according to the Hazardous Waste Management Plan No pesticides are used by
JOC As no major or unusual quantities of explosive or hazardous materials will be present on the
project site during construction or when improvements are completed the likelihood of a explosive
hazard is extremely remote and deemed insignificant
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b Possible interference with an emergency Significant Potentially Less Than Not

response plan or emergency evacuation plan Impact Significant Significant Applicable

sources 10
Unless Impact

Mitigated

J J X J

The project does not interfere with the NPS service or county emergency response or evacuation
plan

c The creation of any health hazard or potential Significant Potentially Less Than Not

health hazard Impact Significant Significant Applicable

sources 6 10
Unless Impact

Mitigated

l IXJ J J

The proposed project under consideration is to improve public health and safety This construction
will bring facilities and processing operations into compliance with state federal and Marin County
building and healthsafety codes Mitigation measures as described in Section 5a will eliminate
some shortterm potential health hazards related to airborne dust and water contamination With
these mitigation measures in place less than significant impacts are anticipated

d Exposure of people to existing sources of Significant Potentially Less Than Not

potential health hazards Impact Significant Significant Applicable

source s 6 16
Unless Impact

Mitigated

J XI J J

No existing sources of potential health hazards will be exposed to the public or employees Current
health hazards have been documented by Marin County NPS and State of California agencies
These deficiencies are related to building code violations food processing violations and health and
safety code violations Existing health hazards will be eliminated by the construction of the new
processing facilities and septic systems

e Increased fire hazard in areas with flammable Significant Potentially Less Than Not

brush grass or trees Impact Significant Significant Applicable

source s 7 14
Unless Impact

Mitigated

J IXJ

The proposed project area is situated near coastal scrubgrassland vegetation The proposed facilities will
contain flammable materials such as cleaners lubricants solvents and other potential hazards In
consultation with MCFD mitigation measures have been adopted to ensure the project will not
significantly increase fire hazards in the area These include access enhancements along the main entrance
road proper storage of hazardous material and waste fully automatic sprinkler systems in buildings proper
removal of vegetation around complex and adequate space around buildings for emergency vehicle access
In addition the main objective of the project is the rehabilitation of buildings to meet current health and
safety codes and reduce potential fire hazards

All hazardous materials and waste such as paint and oil will be properly stored in the new facility and be in
accordance with federalstate standards and regulations and the Point Reyes National Seashore
Haardous TVaste Management Plan In addition all hazardous waste such as paint and oil will be disposed
of according to the Hazardous YVaste Plan No pesticides are used by JOC As no major or
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unusual quantities of explosive or hazardous materials will be present on the project site during
construction or when improvements are completed the likelihood of a explosive hazard is extremely
remote and deemed insignificant

10 NOISE Would the proposal result in

a Substantial increases in existing ambient Significant Potentially Less Than Not

noise levels Impact Significant Significant Applicable
Unless Impact

Source S 1 6 Mitigated

l X

The proposed project will result in the periodic generation of noise associated with shortterm
construction activities Vehicles traveling to and from the site will result in the generation of
intermittent low levels of noise Although ambient noise levels in the surrounding area are expected
to increase during construction the constructionrelated noise would represent a temporary increase
of limited duration and therefore is not considered a significant impact In addition all

construction activity will be regulated by the CountysDesign Review and building permit process
in compliance with standard regulations controlling permitted hours of activity and permitted noise
levels

b Exposure of people to significant noise levels or Significant Potentially Less Than Not

conflicts with adopted noise policies or Impact Significant Significant Applicable
Unless Impact

standards
Mitigated

sources 1 6

See Section 10a above To ensure the public is not allowed to enter the construction site appropriate
barriers will be installed to keep individuals at least 100 feet from noise sources Therefore they
will not be exposed to significant noise levels during construction

11 PiBLIC SERVICES Would the proposal have an effect upon or result in a needfor new or altered
government service in any ofthefollowing areas

a Fire protection Significant Potentially Less Than Not

sources 14
Impact Significant Significant Applicable

Unless Impact

Mitigated

X l l

Increased square footage of replacement buildings will add minor impact to Marin County Fire
Department responsibilities In addition based on correspondence with Marin County Fire
Department improvements to street and site address labeling road access water storage and facility
automatic fire sprinkler systems are needed These improvements will be added to overall JOC plan for
the site to mitigate impacts as directed by the Marin County Fire Department and NIPS With these
mitigation measures the impact will be minimized
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b Police protection Significant Potentially Less Than Not

sources 7 Impact Significant Significant Applicable
Unless Impact

Mitigated

X

NPS is the primary law enforcement agency in the project area No increase in service is anticipated
Marin County SheriffsDepartment currently provides adequate backup law enforcement protection to
the subject property No increase in this service is necessary Therefore less than significant impacts
will occur

C Schools Significant Potentially Less Than Not

sources 10 Impact Significant Significant Applicable
Unless Impact

Mitigated

The project will not increase housing or number of employees working at JOC Because there will be
no increase in housing or number of employees school children attending local schools is not
anticipated to change and will remain at current levels Therefore a less than significant impact will
occur to the Shoreline School District

d Maintenance of public facilities including roads Significant Potentially Less Than Not

sources 6 Impact Significant Significant Applicable
Unless Impact

Mitigated

l x

Vehicle use on park and county roadways is not anticipated to change The facilities are being replaced
to accommodate current codes and correct deficiencies not for increased capacity Therefore a less
than significant impact will occur

e Other governmental services Significant Potentially Less Than Not

sources 10 Impact Significant Significant Applicable
Unless Impact

Nitigated

X

Because this is a small scale project no new governmental services will be needed Current facilities
are being upgraded to meet current codes and correct deficiencies

12 UTILITIES AND SERVICE SYSTEMS Would the proposal result in a needfor new systems
or substantial alterations to thefollowing utilities

a Power or natural gas Significant Potentially Less Than Not

sources 6 Impact Significant Significant Applicable
Unless Impact

Mitigated

X

Pacific Gas and Electric Company has adequate facilities in the project vicinity to provide service to the
propose project Only minor increases in power and propane are anticipated No new services are
required for this project
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b Communications systems Significant Potentially Less Than Not

sources 6 Impact Significant Significant Applicable
Unless Impact

Mitigated

l X

Normal communication systems are available to serve the proposed project No new phones lines or
connections are needed at the project site

c Local or regional water treatment or distribution Significant Potentially Less Than Not

facilities Impact Significant Significant Applicable

sources 6
Unless Impact

Mitigated
J X

Septic system is being upgraded on NPS lands adjacent to JOC facilities A regional system is not
available in the area

d Sewer or septic tanks Significant Potentially Less Than Not

sources 6 Impact Significant Significant Applicable
Unless Impact

Mitigated
X

The former septic system at JOC has been abandoned because of overall failure Under Mar County
supervision sewage is now being storage onsite and hauled to approved disposal area New gray
water and septic systems will ensure ground water and the estuary system are not contaminated by JOC
operations All surface drains in the facilities will be connected to the gray water leach field for proper
disposal These new gray water and septic systems have been designed to meet Marin County and
State of California requirements and are being reviewed by Marin County Environmental Health
Service staff NNIonitoring requirements for the septic systems will be established by Marin County and
the State of California The new sewage systems with appropriate monitoring will reduce any
potential discharge of pollutants to a less than significant level

e Storm water drainage
sources 6

Significant
Impact

Potentially Less Than Not

Significant Significant Applicable
Unless Impact

Miti
X l

Because this project is focused on the rehabilitation of existing structures surface runoff and drainage
pattems will not be altered significantly or increased substantially No impervious surfaces such as
asphalt will be installed within the parking area the area will remain gravel Minor drainage swales

will be installed behind the main building to drain rain water to the estuary Another drainage Swale
will be installed along the eastern edge of the building to drain rain water away from the building No
significant impacts are therefore anticipated

Because all washing and processing drains will be directly linked to a septic system water quality of
the estuary and pond area will be enhanced Currently drains flow to a sump area and then seep into
Drakes Estero the pond area and surrounding soils

1



f Solid waste disposal
sources 6

Significant Potentially Less Than

Impact Significant Significant
Unless Impact

Mitigated

X

Not

Applicable

The current JOC facility solid waste disposal is performed by the NPS on a fee basis Because the
primary purpose of the project is to rehabilitate existing operational facilities thenew complex will not
significantly increase current levels of solid waste disposal Therefore no significant impact to NPS
solid waste garbage service is not anticipated

13 AESTHETICSNISUAL RESOURCES Would the proposal

a Substantially reduce obstruct or degrade a Significant Potentially Less Than Not

scenic vista open to the public or scenic highway Impact Significant Significant Applicable

or conflict with adopted aesthetic or visual
Unless Impact

policies or standards
Mitigated

sources 3 22
1 1 1 X

The project proposes to remove all existing onshore processing facilities and construct a new
processing facility and accessory structures appurtenant thereto The existing processing facility and
accessory structures do not meet Uniform Building Code and are in a deteriorated condition Their
removal and the construction of new structures would result in a positive visual improvement of the
immediate area The project incorporates height mass and bulk characteristics that are proportional to
the site The new structures would maintain adequate setbacks from other structures in the vicinity and
would not adversely impact existing scenic vistas within the Point Reyes National Seashore

b Have a demonstrable negative aesthetic effect by Significant Potentially Less Than Not

causin a substantial alteration of the existing Impact Significant Significant applicable

visual resources including but not necessarily
Unless Impact

Mitigated
limited to 1 an abrupt transition in land use 2

1 Ix I I I
disharmony with adjacent uses because of height
bulk or massing of structures or 3 cast of a
substantial amount of light glare or shadow
sources 322

The proposed project would not have negative aesthetic effect upon existing visual resources in the
area The removal of the existing deteriorated processing facility and dilapidated accessory buildings
and the construction of new structures which meet Uniform Building Code would result in a beneficial
visual improvement of the area The proposed design of the new structures would better blend with
the surrounding natural environment Proposed colors and construction materials would compliment
the surrounding natural environment as well as integrate well with the existing residential units
located nearby Each of the new structures would maintain adequate setbacks from other structures in
the vicinity and therefore no impacts upon the light air or privacy of people living or working in
nearby structures would occur



14 CULTURAL RESOURCES Would the proposal

a Disturb paleontological archaeological or Significant Potentially Less Than Not

historical sites objects or structures Impact Significant Significant Applicable

sources 912
Unless Impact

Mitigated

X J

No historic structures or sites are known in the project area One archeological site is located next to
and on the bluff at the southern edge of the project area The site is highly disturbed To mitigate any
impacts the site will be fenced off during construction and monitored weekly by NPS staff
Archeological clearance including an additional site survey will be conducted by the NPS Regional
Archeologist before the project begins If any artifacts are located during construction all work will
cease and a NPS archeologist team will provide consultation of how to proceed andor what additional
mitigation measures are needed

b Have the potential to cause a physical change Significant Potentially Less Than Not

which would adversely affect unique ethnic Impact Significant Significant Applicable

cultural values or religious or sacred uses within
Unless Impact

the project area
Mitigated

sources 9
I I I I IX I

No ethnic cultural values or religious or sacred uses currently occur within the project area

1 SOCIAL AND ECONOMIC EFFECTS Would the proposal result in

a Any physical changes which can be traced Significant Potentially Less Than Not

through a chain of cause and effect to social or Impact Significant Significant applicable

economic impacts
Unless Impact

source s 13
Mitigated

X l

Project will positively impact the local economy JOC accounts for 39 of the State of Californias
commercial oyster harvest Tomales Bay and Drakes Estero oysters operations are estimated to
contribute2500000 to the local economy
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V1 MANDATORY FINDINGS OF SIGNIFICANCE Pursuant to Section 15065 of the State EIR

Guidelines a project shall be found to have a significant effect on the environment if any of the following
are true

Please ecplain your answer after each question

Yes No Mayb

a Does the project have the potential to degrade the quality of the X

environment substantially reduce the habitat of a fish or wildlife species
cause a fish or wildlife population to drop below self sustaining levels
threaten to eliminate a plant or animal community reduce the number or
restrict the range of a rare or endangered plant or animal or eliminate
important examples of the major periods of California history or prehistory

As described in Section V of this Initial Study any potential environmental
impacts from the proposed project would be mitigated to a level of
insignificance

Yes No Maybe

b Does the project have the potential to achieve shorttern to the X

disadvantage of longterm environmental goals

As described in Section V of this Initial Study any potential environmental
impacts from the proposed project would be mitigated to a level of
insignificance

Yes No Maybe

C Does the project have impacts that are individually limited but X

cumulatively considerable Cumulatively considerable means that the
incremental effects of a project are considerable when viewed in
connection with the effects of past projects the effects of other current
projects and the effects of probable future projects

As described in Section V of this Initial Study any potential environmental
impacts from the proposed project would be mitigated to a level of
insignificance

Yes No Maybe

d Does the project have environmental effects which will cause substantial X

adverse effects on human beings either directly or indirectly

As described in Section V of this Initial Study any potential environmental
impacts from the proposed project would be mitigated to a level of
insignificance
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VII PROJECT SPONSORSINCORPORATION OF NUTIGATION MEASURES

Acting on behalf of the project sponsor or the authorized agent of the project sponsor I undersigned have reviewed
the Initial Study for the Johnson Oyster Company and have particularly reviewed the

mitigation measures and monitoring programs identified herein I accept the findings of the Initial Study including
the recommended mitigation measures and hereby agree to modify the proposed project applications now on file
with Marin County to include and incorporate all mitigation measures and monitoring programs set out in this Initial
Study

2

t Point Reyes National Seashore

VIII DETERMINATION Completed by Marin County Environmental Coordinator Pursuant to Sections 15081 and
15070 of the State Guidelines the forgoing Initial Study evaluation and the entire administrative record for the
project

I find that the proposed project WILL NOT have a significant effect on the environment and a NEGATIVE
DECLARATION will be prepared

I find that although the proposed project could have a significant effect on the environment there will not
be a significant effect in this case because the mitigation measures described on an attached sheet have been
added to the project A NEGATIVE DECLARATION will be prepared

I find that the proposed project MAY have a significant effect on the environment and an
ENVIRONMENTAL IMPACT REPORT is required

Signature

Tvv
Printed Name

A
Date 4

For



ATTACHMENT 1

INITIAL STUDY ENVIRONMENTAL CHECKLIST FORM

DOCUMENTS INCORPORATED BY REFERENCE

The following is a list of relevant information sources which have been incorporated by reference into the foregoing
Initial Study pursuant to Section 15150 of the State Guidelines The number assigned to each information sources
corresponds to the number listed in parenthesis following the incorporating topical questions of the Initial Study
Checklist These documents are both a matter of public record and available for public inspection The information
incorporated from these documents shall be considered to be set forth fully in the Initial Study

iWarin Countywide Plan CDA Planning Division 1994

I Llarin County Zoning Ordinance Title 22 CDA Planning Division

3 Point Reyes National Seashore General Management Plan National Park Service 1980

4 Geology of Point Reyes Peninsula Marin County California California Division of Mines and Geology
1977

5 Fellers Dr GaryUSGSBiological Resource Division Personal Communication May 1997

6 Desler Chuck Personal Communication June 1997

7 Dean Frank Chief Ranger Point Reyes National Seashore Personal Communication June 1997

S Koenig Sara Vegetation Management Specialist Point Reyes National Seashore Personal
Communication 1997

9 Kelly Roger Regional Archeologist National Park Service Pacific Great Basin Support Office
vlay 9 1997

10 tieubacher Don L Superintendent Point Reyes National Seashore Personal Communication June
1997

1 l Allen Dr Sarah Research Biologist Point Reyes National Seashore Personal Communication May
1997

12 Rilev Lynn M Assessment of Endangered Archeological Sites at Point Reyes National Seashore 1976

13 Moore Tom California Department of Fish and Game Files 1994

14 Parker Keith Marin County Fire Department Letter May 1997

15 Marlin County Local Coastal Program Unit II Adopted by Marin County Board of Supervisors 1980

16 Johnson Tom Personal Communication September 1997
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17 Smith Frank Civil Engineer Point Reyes National Seashore Personal Communication September 1997

18 Uniform Building Code Chapter 16 1994

19 State of California Department of Water Resources Water Well Drillers Report February 22 1989

20 Gannon Tom Consulting Sanitary Engineer Water Supply Sanitary Survey Johnson Oyster Farm April
1994

21 Hazardous Waste Management Plan Point Reyes National Seashore June 1997

22 Marin County Community Development Agency Staff 1998

r omisrevSdoc
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United States Department of the Interior

NATIONAL PARK SERVICE
Point Reyes National Seashore
Point Reyes California 956

June 11 1999

Johnson Oyster Company
PO Box 69
Point Reyes CA 94537

Dear Tom

Environmental planning for the proposed construction of a new oyster processing plant and
the replacement and rehabilitation of several existing accessory structures including upgrading
and construction of a new wastewater disposal system at the Johnson Oyster Company is
complete You may proceed with final project design in coordination with park staff and the
County of Marin As you know the Advisory Commission at its July 18 1998 public
meeting concurred with park staff in its Finding ofNo Significant Impact based on the
Environmental Assessment EA prepared earlier this year This approval completes the
design review portion for this project

Your park contact during design and construction will be Larry Harris 4156638522 ext 237
Chief of Maintenance for Point Reyes National Seashore Although your wastewater permit
and building permits will be issued by Marin County authorities park staff will need to review
and approve your design to ensure that the environmental historic preservation and life safety
requirements described in the EA are reflected in the final construction documents
Park review of the construction specifications for the new sewage disposal system as
referenced in County of Marin permit 9718 have been reviewed by park staff The
following comments and requirements are provided for your information

1 As requested by Sky Construction a temporary electrified cattle fence will be allowed to
keep cattle out of the construction site of the new leachfield and to help with the
revegetation of the site to current conditions The fence will be removed after complete
revegetation of the site has occurred This is anticipated to take at least 12 months

2 Park staff have agreed that revegetation of the leachfield may be accomplished by
removing and reusing the top three 3 inches of top soil The contractor must be careful
not to mix or otherwise contaminate the stored topsoil with other materials from the site
Staff recommends that dirt or material piles on site be marked or labeled to insure
differing soils are not mixed
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3 During the revegetation cycle the leachfield site must be monitored fornonnativeexotic
plant species and as needed removed Park staff is available to provide assistance in plant
identification during this time Johnson Oyster Company will be responsible for actual
removal ofnon nativeexotic plants or weeds

4 Preparing the route for the 3000 pipeline will be done without undue disturbance of soils
Specifically it is advised that the removing of brush and plants to allow site access for the
trenching equipment and installation ofthe pipeline be done by either cutting at ground
level or by rolling over crushing the brush Any undue or extensive soil disturbance will
require a higher level of restoration and revegetation at the end of the project

5 A constructionmaterial storage trailer will be allowed if located at main facility site This
unit cannot be used for sleeping quarters at any time

Thank you for your continuing efforts to improve and enhance the facilities and utility systems
at the Johnson Oyster Company

Sincerely

DKCtI

Don L Neubacher

Superintendent
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Memorandum

To Superintendent Point Reyes National Seas re L

Si

From Director Pacific West Region

Subject Environmental Compliance for Replacement and
Rehabilitation of Johnson Oyster Company Facilities

The revised Finding of No Significant Impact FONSI for this

facility management project is approved To finish this

particular impact analysisconservation planning process the

park should sendnotice of the decision along with copy of the

FONSI document to all individuals and organizations who received

or commented on the Environmental Assessment

John J Reynolds
Attachment
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US Department of the interior
National Park Service

Point Reyes National Seashore

Finding of No Sipffiimt Impact FONSI
Johnson Oyster Company Ytepacemeiat and Rehabilitation of Fadlitla

Point Reyes National Seashore

The National Park Service NPS has completed the Environmental Assessment EA for
construction and replacement of facilities at JohnsonsOyster Company JOt on Drakes
Estero The EA was prepared to assist the NPS planning and decision making process to
dewrmine if an Environmental Impact Statement EIS was required for the proposed
replacement facilities and the construction of anew processing facility at JOC The EA
describes the NPS proposal and the affected environment and evaluates the effects of the
proposed action and alternatives on the environment The EA was prepared in consultation
with the Marin County Community Development Agency to aid their use of the analysis in
fulfilling California Environmental Quality Act requirements

The EA evaluates and describes the following alternatives A a no action alternadve B
rehabilitation of two facilities and construction of a new processing facility and C
rebabUitadon of existing structures at same location

The preferred Alternative B was selected for implementation to bring the JOC into compliance
with fed statc and Marin County health and safety regulations In addition this
alternative provides improvements to areas visual quality The no action was rejected because
it would not meet the goals of the parksGeneral Management Plan and would result in failure
to perform the necessary improvements which would result in Marie County and the NPS
issuing cease and desist orders for the operation of the facility Alternative C did not provide
environmental benefits which would occur under the proposed action

The NPS Marin County conducted public review of the EA for 30 days with the comment
period ending on June 19 1998 The park received 11 letters regarding the project Letters
were received from the Marin Conservation League California Department of Fish and Gauze
CDFG Marin Audubon Society Sierra Club Merin Group Tomales Bay Association the
Envirommial Forum of Marin Gulf of the Farallones National Marine Sanctuary and two
individuals

Two of the letters endorsed Alternative B The Proposed Action Both specifically discussed
the positive aspects of moving the main facility away from Drakes Estero
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Three of the letters expressed concern that the new facilities would create additional growth in
the overall oyster operation in the Bay The letters indicated that additional growth may create
potential negative impacts The project is not sized to create additional growth in oyster
production in Drakes Bay The building has been only sized to meet public health and safety
codes In addition JOC has agreed as a condition of the NPS permit to not exceed an annual
processingproduction limit of 700000 lbs oyster weight This limit is the past peak
production level over the last 10 years This 700000 lbs limit will ensure that the new
facilities will not create additional growth and any new negative impacts in overall oyster
production in the estuary

General stewardship of the estuary by JOC was discussed in a rnunber of letters Several of
the letters discussed oyster production related debris particularly black plastic tubes and
deteriorated plastic oyster bag around the JOC facility and on the shores of the estuary and
adjacent beaches To address this concern JOC has agreed as a condition of their permit to
monthly remove any debris from the shoreline The NPS and CDFG have agreed to monitor
JOC and inspect the shoreline on a regular basis JOC has also agreed to immediately remove
any unused or abandoned oyster racks In addition JOC has agreed to pay the Gulf of the
Farallones National Marine Sanctuary for quarterly monitoring of the shoreline

Longterm impacts of oyster production to resources in the estuary was a concern of a number
of organizations As stated above the NPS has concluded that there will not be any new
impacts in the estuary as a result of the alternative chosen However as a condition of the
permit NPS JOC Gulf of the Farallones National Marine Sanctuary and CDFG agree to
begin a three year research program on longterm impacts of the oyster operations on estamrine
species This information will provide information for future modification of the permit and
limits on the oyster operation

The importation of foreign oyster stock into Drakes Estero and the potential contamination of
Drakes Bay with hitchhiking alien species was a concern of several of the organizations
To mitigate any impacts related to this issue both JOC and the CDFG have agreed to
establish a policy of zero tolerance develop a risk assessment and protocols for importing
Mexican oysters into Drakes Estero All foreign oyster stuck shipments will be inspected by
CDFG and NPS prior to placement in the estuary If contaminated the stoekwill not be
placed in Drakes Estero

At the July 18 1998 Point Reyes National SeashoreGolden Gate National Recreation Area
Citizens Advisory Commission meeting the project was unanimously approved

The required mitigation measures necessary to eliminate and minimize environmental impacts
are addressed in the mitigation matrix that follow

2
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Vegetation
K

To mitigate the invasion ofnon vegetation the Point Reyes National
main disturbed sine will be monitored and non native Seashore Resource

plants removed after construction from disturbed Mangy o 11 01 Staff
areas Areas will be replanted with natives where
needed At the leach field area the site will be
monitored to ensure rapid rogrowth by surrounding
native vegetation All weed species will be removed
If necessary planting with natives will occur

Water Resources The site will be monitored during construction and Johnson Oyster

appropriate measures taken to ensure Drakes Estero Contpaalr

and adjacent pond are not contaminated with
sediments and construction debris Soil aad straw
bale berms and plastic fencing will be established as
necessary to protect the estuary from sediments and
construction debris

Air Some dust will be generated from construction Johnson Oyster

activities Dust will be mitigated by watering of area Company

and covering truck leaving area with debris
Wildlife Park staff will motdtor species before during and Point Reyes National

after the project to insure disturbance is minimal Seashore Resource

Resident bird nesting season will be avoided Management Staff

Threatened and NA

Endangered Species
Soils Some shortterm impacts due to heavy equipment on Johnson Oyster

site will occur These impacts can be mitigated by Company

JOC by regrading and restoring the site quickly to
allow regrowth of vegetation To minimize any soil
loss during construction the area will be sprayed
with water regularly to reduce dust and soil erosion
In addition ground disturbance will be kept to a
mininwm less than three acres on the main
construction area and 225 acres on the leach field
site to ensure soil erosion is minimal Any materials
stockpiled will be on previously disturbed sites away
from the estuary

Topography To mitigate any potential impact to new structures a Johnson Oyster

qualified soil engineer will investigate soil conditions Company
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Based on the analysis of the environmental assessment and the alternatives required mitigation
measures and with consideration of the public comment the National Park Service will be
authorized to undertake the replacement of two facilities and construction of a new processing
facility at JOC The National Park Service has determined that this action will not have a
significant impact upon the environment There are no cumulative impact nor is precedent
established by these actions Therefore the project will be implemented and an environmental
impact statement EIS will not be prepared

Recommended

arrI4 Point Reyes Nattoaal Seashore

Approved
Rcgi DUtoPac West

Z4pj
Date

7k
Daw

4

to ensure longtern stability of proposed structures
Cultural Resources Archeological site will be fenced to protect from any NPS Regional

potential impacts and monitored throughout the Archeologist

constructionperiod If any archeological material is
located during construction the project will be
stopped and the area evaluated

Visual Quality NA

Health Safety NA

Noise Shortterm impacts only during normal business Johnson Oyster

hours on weekdays as demolition crews remove the Company
structures and debris Residents will be notified of
construction activity and hours of all construction
activity will be regulated No construction can occur
before700 am and after700 ptn

Public Services NA

Economic NA

Based on the analysis of the environmental assessment and the alternatives required mitigation
measures and with consideration of the public comment the National Park Service will be
authorized to undertake the replacement of two facilities and construction of a new processing
facility at JOC The National Park Service has determined that this action will not have a
significant impact upon the environment There are no cumulative impact nor is precedent
established by these actions Therefore the project will be implemented and an environmental
impact statement EIS will not be prepared

Recommended

arrI4 Point Reyes Nattoaal Seashore

Approved
Rcgi DUtoPac West

Z4pj
Date

7k
Daw

4
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August 6 1998

Memorandum

To Regional Director Pacific West
ATTN Alan Schmierer Environmental Compliance Coordinator

From Superintendent Point Reyes National Seashore

Subject Environmental Assessment and FONSI

The enclosed Environmental Assessment EA and FONSI address the replacement and
rehabilitation of facilities at JohnsonsOyster Company JOC The National Park Service and
Marin County Community Development Agency conducted public review of the EA for thirty
days and closed to public comment on June 191998 Eleven letters were received from the
public Two letters endorsed Alternative B the preferred alternative Three letters expressed
concerns regarding the new facilities would create additional growth in the overall oyster
operation in Drakes Estero

At the July 18 1998 Point Reyes National SeashoreGolden Gate National Recreation Area
Citizens Advisory Commission meeting the project was unanimously approved

We will appreciate your favorable review and approval

Don L Neubacher

Enclosures





US Department of the interior
National Park Service

Point Reyes National Seashore

Finding of No Significant Impact FONSI
Johnson Oyster Company Replacement and Rehabilitation of Facilities

Point Reyes National Seashore

The National Park Service NPS has completed the Environmental Assessment EA for
construction and replacement of facilities at JohnsonsOyster Company JOC on Drakes
Estero The EA was prepared to assist the NPS planning and decision making process to
determine if an Environmental Impact Statement EIS was required for the proposed
replacement facilities and the construction of a new processing facility at JOC The EA
describes the NPS proposal and the affected environment and evaluates the effects of the
proposed action and alternatives on the environment

The EA evaluates and describes the following alternatives A a no action alternative B
rehabilitation of two facilities and construction of a new processing facility and C
rehabilitation of existing structures at same location

The preferred Alternative B was selected for implementation to bring the JOC into compliance
with federal state and Marin County health and safety regulations In addition this
alternative provides improvements to areas visual quality The no action was rejected because
it would not meet the goals of the parks General Management Plan and would result in failure
to perform the necessary improvements which wouuld result in Marin County and the NPS
issuing cease and desist orders for the operation of the facility Alternative C did not provide
environmental benefits which would occur under the proposed action

The NPS Marin County conducted public review of the EA for 30 days with the comment
period ending on June 19 1998 The park received 11 letters twzehdregarding the project
Letters were received from the Marin Conservation League California Department of Fish
and Game CDFG Marin Audubon Society Sierra Club Marin Group Tomales Bay
Association the Environmental Forum of Marin Gulf of the Farallones National Marine
Sanctuary and two individuals

Two of the letters endorsed Alternative B The Proposed Action Both specifically discussed
the positive aspects of moving the main facility away from Drakes Estero

1





Three of the letters expressed concern that the new facilities would create additional growth in
the overall oyster operation in the Bay The letters indicated that additional growth may create
potential negative impacts The project is not sized to create additional growth in oyster
production in Drakes Bay The building has been only sized to meet public health and safety
codes In addition JOC has agreed as a condition of the NPS permit to not exceed an annual
processingproduction limit of 700000 lbs oyster weight This limit is the past peak
production level over the last 10 years This 700000 lbs limit will ensure that the new
facilities will not create additional growth and any new negative impacts in overall oyster
production in the estuary

General stewardship of the estuary by JOC was discussed in a number of letters Several of
the letters discussed oyster production related debris particularly black plastic tubes and
deteriorated plastic oyster bag around the JOC facility and on the shores of the estuary and
adjacent beaches To address this concern JOC has agreed as a condition of their permit to
monthly remove any debris from the shoreline The NPS and CDFG have agreed to monitor
JOC and inspect the shoreline on a regular basis JOC has also agreed to immediately remove
any unused or abandoned oyster racks In addition JOC has agreed to pay the Gulf of the
Farallones National Marine Sanctuary for quarterly monitoring of the shoreline

Longterm impacts of oyster production to resources in the estuary was a concern of a number
of organizations The NPS agrees that longterm impacts to estuary resources are not fully
known As stated above the NPS has concluded that there will not be any new impacts in the
estuary as a result of the alternative chosen However as a condition of the permit NPS
JOC Gulf of the Farallones National Marine Sanctuary and CDFG agree to begin a three
year research program on longterm impacts of the oyster operations on estuarine species
This information will provide information for future modification of the permit and limits on
the oyster operation

The importation of foreign oyster stock into Drakes Estero and the potential contamination of
Drakes Bay with hitch hiking alien species was a concern of several of the organizations
To mitigate any impacts related to this issue both JOC and the CDFG have agreed to
establish a policy of zero tolerance develop a risk assessment and protocols for importing
Mexican oysters into Drakes Estero All foreign oyster stock shipments will be inspected by
CDFG and NPS prior to placement in the estuary If contaminated the stock will not be
placed in Drakes Estero

At the July 18 1998 Point Reyes National SeashoreGolden Gate National Recreation Area
Citizens Advisory Commission meeting the project was unanimously approved

The required migiation measures necessary to eliminate and minimize environmental impacts
are addressed in the mitigation matrix that follow
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Vegetation To mitigate the invasion of non native vegetation the Point Reyes National
main disturbed site will be monitored and non native Seashore Resource

plants removed after construction from disturbed Management Staff

areas Areas will be replanted with natives where
needed At the leach field area the site will be
monitored to ensure rapid regrowth by surrounding
native vegetation All weed species will be removed
If necessary planting with natives will occur

Water Resources The site will be monitored during construction and Johnson Oyster

appropriate measures taken to ensure Drakes Estero Company

and adjacent pond are not contaminated with
sediments and construction debris Soil and straw
bale berms and plastic fencing will be established as
necessary to protect the estuary from sediments and
construction debris

Air Some dust will be generated from construction Johnson Oyster

activities Dust will be mitigated by watering of area Company

and covering truck leaving area with debris
Wildlife Park staff will monitor species before during and Point Reyes National

after the project to insure disturbance is minimal Seashore Resource

Resident bird nesting season will be avoided Management Staff

Threatened and NA

Endangered Species
Soils Some shortterm impacts due to heavy equipment on Johnson Oyster

site will occur These impacts can be mitigated by Company

JOC by regrading and restoring the site quickly to
allow regrowth of vegetation To minimize any soil
loss during construction the area will be sprayed
with water regularly to reduce dust and soil erosion
In addition ground disturbance will be kept to a
minimum less than three acres on the main
construction area and 225 acres on the leach field
site to ensure soil erosion is minimal Any
materials stockpiled will be on previously disturbed
sites away from the estuary

Topography To mitigate any potential impact to new structures a Johnson Oyster





Additional Mitigation Efforts Required Related to Public Comments

Three letters received during the public comment period expressed concerns that new facilities
would create additional growth in the production of oysters The building is not sized to
create added space but to meet public health and safety codes of Marin County In addition
Johnson Oyster Company JOC has agreed as a conditional use of the permit not to exceed an
annual processingproduction limit of 700000 lbs oyster weight which is the past peak
production over the last 10 years

General stewardship of Drakes Estero by JOC was mentioned in a number of letters
Specifically the letters concerned the production related debris particularly black plastic

tubing and deteriorated oyster bags To address this concern JOC has agreed as a condition
of their permit to monthly remove any debris from the adjacent shoreline The National Park
Service and California Department of Fish Game have agreed to monitor JOC and inspect
the shoreline regularly JOC has also agreed to immediately remove any unused or abandoned
oyster racks and pay the Gulf of the Farallones National Marine Sanctuary to monitor the
shoreline quarterly

Longterm impacts of oyster production to resources in the estuary was a concern from a
The

anotherTD Ls to arP not fiilly knnwnr
number of organizations h Pc

condition of the permit the NPS JOC CDFG and the Gulf of the Farallones NMS will begin
4

qualified soil engineer will investigate soil conditions
to ensure longterm stability of proposed structures

Company

CulturalResources Archeological site will be fenced to protect from any
potential impacts and monitored throughout the
construction period If any archeological material is
located during construction the project will be
stopped and the area evaluated

NPS Regional
Archeologist

NAVisual Quality
Health Safety NA

Shortterm impacts only during normal business
hours on weekdays as demolition crews remove the
structures and debris Residents will be notified of
construction activity and hours of all construction
activity will be regulated No construction can occur
before 700 am and after 700 pm

Johnson Oyster
Company

Noise

NAPublic Services

NAEconomic

Additional Mitigation Efforts Required Related to Public Comments

Three letters received during the public comment period expressed concerns that new facilities
would create additional growth in the production of oysters The building is not sized to
create added space but to meet public health and safety codes of Marin County In addition
Johnson Oyster Company JOC has agreed as a conditional use of the permit not to exceed an
annual processingproduction limit of 700000 lbs oyster weight which is the past peak
production over the last 10 years

General stewardship of Drakes Estero by JOC was mentioned in a number of letters
Specifically the letters concerned the production related debris particularly black plastic

tubing and deteriorated oyster bags To address this concern JOC has agreed as a condition
of their permit to monthly remove any debris from the adjacent shoreline The National Park
Service and California Department of Fish Game have agreed to monitor JOC and inspect
the shoreline regularly JOC has also agreed to immediately remove any unused or abandoned
oyster racks and pay the Gulf of the Farallones National Marine Sanctuary to monitor the
shoreline quarterly

Longterm impacts of oyster production to resources in the estuary was a concern from a
The

anotherTD Ls to arP not fiilly knnwnr
number of organizations h Pc

condition of the permit the NPS JOC CDFG and the Gulf of the Farallones NMS will begin
4





a threeyear research program on longterm impacts of the oyster operations on estuarine
species This information will provide information for future modification of the permit and
limits on the oyster operation

The importation of foreign oyster stock into Drakes Estero and the potential contamination of
Drakes Bay with hitch hiking alien species was a concern by several organizations To
mitigate any impacts related to this issue both JOC and the CDFG have agreed to establish a
policy of zero tolerance develop a risk assessment and protocols for importing Mexican
oysters into Drakes Estero All foreign oyster shipments will be inspected by CDFG and NPS
prior to placement in the estuary If contaminated the stock will not be placed into Drakes
Estero

Based on the analysis of the environmental assessment and the alternatives required mitigation
measures detailed on attached matrix and with consideration of the public commentthe
National Park Service will be authorized to undertake the replacement of two facilities and
construction of a new processing facility at JOC The National Park Service has determined
that this action will not have a significant impact upon the environment There are no
cumulative ipmact nor is precedent established by these actions Therefore the project will be
implemented and an environmental impact statement EIS will not be prepared

Recommend l

Superintendent Point Reyes National Seashore ate

Approved
Regional Director Pacific West Date
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KEY

E Endangerd

M Threatened

P Proposed

C Candidat

SC Species of

Concern

Listed in the Federal Register as being in danger of extinction
Listed as likely to become endangered within the foreseeable future

Officially proposed in the Federal Register for listing as endangered or threatened
Candidate to become a proposed species

May be endangered or threatened Not enough biological information has been
gathered to support listing at this time
Possibly extinct

Critical Haitat Area essential to the conservation of a species





ENCLOSURE A

Endangered and Threatened Species that May Occur in or be Affected by
Projects in the Area of the Following California County or Counties

March 20 1997

MARIN COUNTY

Listed Species

Mammals

salt marsh harvest mouse Reithrodontomys raviventris E
Steller northern sea lion Eumetopias jubatus m

Birds

American peregrine falcon Falco peregrinus anatum E

California brown pelican Pelecanus occidentalis californicus E

California clapper rail Rallus longirostris obsoletus E

marbled murrelet Brachyramphus marmoratus m

marbled murrelet critical habitat Brachyramphus marmoratus m

western snowy plover Charadrius alexandrinus nivosus T

bald eagle Haliaeetus leucocephalus T

northern spotted owl Strix occidentalis caurina T

Reptiles

Leatherback sea turtle Dermochelys coriacea E

Loggerhead sea turtle Caretta caretta m

Green Sea turtle Chelonia mydas incl agassizi m
Olive Pacific ridley sea turtle Lepidochelys olivacea m

Amphibians

California red legged frog Rana aurora draytonii m

Fish

tidewater goby Eucyclogobius nevvberryi E

winterrun chinook salmon Oncorhynchus tshawytscha E

winterrun chinook salmon crit habitat Oncorhynchus tshaiytscha E

delta smelt Hypomesus transpacifrcus M
Coho salmon central CA coast Oncorhynchus kisutch T

Invertebrates

mission blue butterfly lcaricia icarioides missionensis E

San Bruno elfin butterfly lncisalia mossii bayensis E
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MARIN COUNTY

Listed Species

Invertebrates

Myrtles silverspot butterfly Speyeria zerene myrtleae E
California freshwater shrimp Syncaris pacifica E

Plants

Tiburon paintbrush Castilleja afnis ssp neglecta E
Sonoma spineflower Chorizanthe valida E
beach layia Layia carnosa E

Pt Reyes clover lupine Lupinus tidestromii var layneae E
Tidestromsclover lupine Lupinus tidestromii var tidestromii E
Tiburon jewelflower Streptanthus niger E

Tiburon mariposa lily Calochortus tiburonensis T

Marin dwarfflax Hesperolinon congestum T

whiterayed pentachaeta Pentachaeta bellidiflora E

Proposed Species

Fish

Central California steelhead Oncorhynchus mykiss PE
Sacramento splittail Pogonichthys macrolepidotus PT

Plants

Sonoma alopecurus Alopecurus aequalis var sonomensis PE
soft birdsbeak Cordylanthus mollis ssp mollis PE

showy Indian clover Trifolium amoenum PE

Candidate Species

Amphibians

California tiger salamander Ambystoma californiense C

Plants

Bakers larkspur Delphinium bakeri C

Santa Cruz tarweed Holocarpha macradenia C
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MARIN COUNTY

Species of Concern

Mammas

Point Reyes mountain beaver Aplodontia rufa phaea SC

greaser western mastiffbat Eumops perotis californicus SC

longeared myotis bat Myotis evotis SC

fringed myotis bat Myotis thysanodes SC

long legged myotis bat Myotis volans SC

Yuma myotis bat Myotis yumanensis SC

Pacic western bigeared bat Plecotus townsendii tovmsendii SC

Poi n Reyes jumping mouse Zapus trinotatus orarius SC

Birds

tricolored blackbird Agelaius tricolor SC

Bells sage sparrow Amphispiza Belli belli SC

ferrunous hawk Buteo regalis SC

littlevslow flycatcher Empidonax traillii brewsteri SC

saltmarsh common yellowthroat Geothlypis trichas sinuosa SC

Harleuin duck Histrionicus histrionicus SC

black rail Laterallus jamaicensis SC

San Pablo song sparrow Melospiza melodia samuelis SC

Reptiles

northwestern pond turtle Clemmys marmorata marmorata SC

Califcrnia horned lizard Phrynosoma coronatum frontale SC

Amphibians

northern red legged frog Rana aurora aurora SC

foothill yellow legged frog Rana boylii SC

western spadefoot toad Scaphiopus hammondii SC

Fish

green sturgeon Acipenser medirostris SC

river lamprey Lampetra ayresi SC

Pacicamprey Lampetra tridentata SC

longfin smelt Spiiinchus thaleichthys SC

Invertebraes

Oplers longhorn moth Adela oolerella SC
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MARIN COUNTY

Species of Concern

Invertebrates

Sonoma arctic skipper Carterocephalus palaemon ssp SC

sandy beach tiger beetle Cicindela hirticollis gravida SC

globose dune beetle Coelus glorosus SC

Williamsbronze shoulderband snail Helminthoglypta arrosa williamsi SC

NicklinsPeninsula Coast Range Helminthoglypta nickliniana awania SC

Rickseckerswater scavenger beetle Hydrochara rickseckeri SC

Point Reyes blue butterfly Icaricia icarioides ssp SC

Marin elfin butterfly Incisalia mossii SC

bumblebee scarab beetle Lichnanthe ursina SC

Plants

Blasdalesbentgrass Agrostis blasdalei var blasdalei SC

Tamalpais manzanita Arctostaphylos hookeri ssp montana SC

Point Reyes stickyseed Blennosperma nanum var robustum SC

Thurbersreedgrass Calamagrostis crassiglumis SC

swamp harebell Campanula californica SC

Humboldt Bay owls clover Castilleja ambigua ssp humboldtiensis SC

Mt Vision ceanothus Ceanothus gloriosus var porrectus SC

Masonsceanothus Ceanothus masonii SC

San Francisco Bay spineflower Chorizanthe cuspidata var cuspidata SC

Mt Tamalpais thistle Cirsium hydrophilum var vaseyi SC

Tomales clarkia Clarkia concinna ssp raichei SC

northcoast birdsbeak Cordylanthus maritimus ssp palustris SC

San Francisco wallflowerErysimurn franciscanum SC

fragrant fritillary Fritillaria liliacea SC

San Francisco gumplant Grindelia hirsutula var maritima SC

seaside tarweed Hemizonia multicaulis ssp multicaulis SC

Tiburon tarweed Hemizonia multicaulis ssp vernalis SC

Point Reyes horkelia Horkelia marinensis SC

delta tulepea Lathyrus jepsonii var jepsonii SC

Tamalpais lessingia Lessingia micradenia var micradenia SC

Masons lilaeopsis Lilaeopsis masonii SC

Point Reyes meadowfoam Limnanthes douglasii ssp sulphurea SC

Santa Cruz microseris Microseris decipiens SC
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MARIN COUNTY

Species of Concern

Plants

Gairdnersyampah Perideridia gairdnerisspgairdneri SC

northcoast phacelia Phacelia insularis var continentis SC

northcoast semaphore grass Pleuropogon hooverianus SC

Marin knotweed Polygonum marinense SC

California beakedrush Rhynchospora californica SC

valley sagittaria Sagittaria sanfordii SC

Nlarin checkermallow Sidalcea hickmanii ssp viridis SC

Tamalpais streptanthus Streptanthus batrachopus SC

San Francisco owls clover Triphysaria floribunda SC

supple daisy Erigeron supplex SC

Diablo rockrose Helianthella castanea SC

Kelloggswedge leaved horkelia Horkelia cuneata ssp sericea SC

coast lily Lilium maritimum SC

KEY

E Endangered Listed in the Federal Register as being in danger of extinction

M Threatened Listed as likely to become endangered within the foreseeable future

P Proposed Officially proposed in the Federal Register for listing as endangered or threatened

C Candidate Candidate to become a proposed species

SC Species of May be endangered or threatened Not enough biological information has been
Concern gathered to support listing at this time

Possibly extinct

Critical Habitat Area essential to the conservation of a species
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Guidelines for Conducting and Reporting Botanical Inventories for
Federally Listed Proposed and Candidate Plants

September 23 1996

These guidelines describe protocols for conducting botanical inventories for
Federally lised proposed ad candidate plants and describe minimum
standards for reporting results The Service will use in part the
informationctlined below in determining whether the project under
consideration may affect any listed proposed or candidate plants and in
determining Ze direct indirect and cumulative effects

Field inventories should be conducted in a manner that will locate listed
proosed or candidate species target species that may be present The
entipre projec area requires a botanical inventory except developed
agricultural ands The field investigators should

1 Conduct inventories at the appropriate times of year when target species
are present and identifiable Inventories will include all potential
habitats Multiple site visits during a field season may be necessary
to make observations during the appropriate phenological stage of all
target Species

2 if available use a regional or local reference population to obtain a
visual age of the target species and associated habitats If access

to reference populationss is not available investigators should study
specimens from local herbaria

3 List every species observe and compile a comprehensive list of vascular
plants r the entire project site Vascular plants need to be

identified to a taxonomic level which allows rarity to be determined
Report results of botanical field inventories that include

a a escription of te biological setting including plant
cc7munity topography soils potential habitat of target species
a an evaluation of environmental conditions such as timing or
cantity of rainfall which may influence the performance and
ex ression of target species

b a ap of project location showing scale orientation project
bcndaries parcel size and map quadrangle name

C surrey dates and survey methodologyies
d if a reference population is available provide a written

narrative describing the target species reference populations
us and dates when observations were made

e acmprehensive list of all vascular plants occurring on the
prcect site for each habitat type

f current and historic land uses of the habitats and degree of
sit alteration

g prence of target species off site on adjacent parcels if known
h

an assessm of t biological significance or ecological quality
of e project site in a local and regional context





Appendix C Site Plan Building Perspectives and Elevations
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Items 1 and 6

Errata sheet



Acknowledgment of corrections to previous versions of the Park News
document Drakes Estero A Sheltered Wilderness Estuary

Research conducted by Dr Roberto Anima of the US Geological Survey in
Drakes Estero in the late 1980s resulted in a report to the National Park
Service Anima 1990 and a US Geological Survey report Anima 1991
The NPS incorrectly interpreted the report by Dr Roberto Anima 1990
stating that he had detected oyster feces and pseudofeces in sediment core
samples that he estimated the amount of fecal matter produced by oyster
rafts and that he considered oyster farming as the primary source of
sedimentation in the estero Instead Anima 1991 page 92 states that
Because they are filter feeders the oysters being grown and harvested in
the estero play an important role in the deposition of fine grained sediment
Although Anima did not quantify sedimentation related to the oyster
farming he references another study Ito and Imai 1955 calculated that in
Japanese waters a raft of oysters 60 in square would annually produce 06 to
10 metric tons dry weight of fecal material

Fish research in Drakes Estero conducted by Jesse Wechsler a geography
graduate student at UC Davis resulted in his Masters thesis Wechsler
2004 and contributed to a report to the National Park Service ElliottFisk
2005 The NPS incorrectly interpreted that the Estero de Limantour
supports a different fish community than Schooner Bay To clarify the fish
found at sampling sites in Estero de Limantour were most different from
sites associated with the oyster racks in Schooner Bay not the entirety of
Schooner Bay Although not tested for statistical significance Wechsler
reports that Four of the five indices used to asses the similarity of the fish
assemblage showed the greatest compositional divergence was between
Estero de Limantour and Schooner Adjacent

NPS acknowledges the errors and will periodically update information when
corrections and new information are available



Items 1 and 6

May 11 2007 version ofA Sheltered Wilderness Estuary



Point Reyes National Seashore

Drakes Estero

A Sheltered Wilderness Estuary

The waters ofDrakes Estero were designated by Congress as potential wilderness by
the 1976 Point Reyes Wilderness Act Public Law 94544 It designated 25370 acres
as wilderness and8002 acres ofpotential wilderness This is the onlyfederal marine
coastal wildernessfrom Washington State to the Mexican Border Only 11 marine
wilderness areas exist in the US
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A Sheltered Wilderness Estuary
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Drakes Estero is within Point Reyes National Seashore established in 1962 The
estuary is the only coastal bay with special congressional designation as wilderness in
the western United States south of Alaska The estuary was recently designated a
Western Hemisphere Shorebird Reserve Network WHSRN a site of Regional
Importance in the US Shorebird Conservation Plan because it is important to a great
diversity and abundance of shorebirds A portion of the estero is currently managed as
Wilderness and the remainder is potential wilderness that will be fully managed as
Wilderness when a mariculture lease expires in 2012 Drakes Estero is adjacent to
Estero de Limantour a State Ecological Marine Reserve established in 1974 by the
California Department of Fish and Game Coastal scrub and grassland habitat
surrounds the estuary and the only current human activities on or adjacent to the
estuary include recreation cattledairy grazing and oyster farming

At the time of purchase in 1972 the National Seashore provided a 40 year Reservation
of Use and Occupancy Agreement to JohnsonsOyster Company JOC The
agreement allows for use of a park site for oyster processing but requires compliance
with local state and federal laws and regulations The agreement expires in 2012 In
2005 the JOC sold the leasehold interest to the Drakes Bay Oyster Company DBO
At the time of the sale the NPS notified DBO that the lease would expire in 2012

The waters of Drakes Estero were designated by Congress as potential wilderness by
the 1976 Point Reyes Wilderness Act Public Law 94544 It designated 25370 acres
as wilderness and8002 acres of potential wilderness The legislative history House
Report 941680 indicates Congressional intent it is the intention that those lands
and waters designated as potential wilderness to the extent possible with efforts to
steadily continue to remove all obstacles to the eventual conversion of these land and
waters to wilderness status This is the only federal marine coastal wilderness along
the Pacific coast from Washington to the Mexican Border Only 11 marine wilderness
areas exist in the US

The needfor wilderness and the refuge it offers to Americans will only increase
with the passage of time Our generation ofAmericans has an obligation to
preserve forfuture generations more areas that qualifyfor wilderness designation

Theodore Roosevelt IV

The General Management Plan GMP 1980 designates the estuary as wilderness
where no mechanized equipment or development may occur



The estuary area of approximately 1000 acres is used by DBO for oyster cultivation
under a lease by the California Department ofFish and Game CDFG The ocean
floor was ceded by the State ofCalifornia to the National Park Service except for the
right to fish The estuary floor is thus owned by Point Reyes National Seashore

The 2001 NPS Management Policies direct staff to actively seek to remove from
potential wilderness the temporary non conforming conditions that preclude
wilderness designation631 Wilderness Resource Management Moving from
Congressionally authorized potential to full wilderness status is an administrative
action only requiring publishing a notice in the Federal Register

Point Reyes legislation also stipulates that No freehold leasehold or lesser interest
in any lands hereafter acquired within the boundaries of Point Reyes National
Seashore shall be conveyed for residential or commercial purposes except for public
accommodations facilities and services provided pursuant to the Act of October 9
1953

Wilderness is a resource which can shrink but not grow Invasions can be
arrested or modified in a manner to keep an area usable eitherfor recreation or
for science orfor wildlife but the creation ofnew wilderness in thefull sense of the
word is impossible

Aldo Leopold Sand County Almanac

The activities of JohnsonsOyster Company JOC produced many adjudicated
environmental problems As a condition of a stipulated agreement Marin County
Superior Court No 165361 March 1997 JOC was ordered to complete several
actions including obtaining building permits and upgrading facilities and septic
systems to meet state and county code requirements DBO is in the process of
upgrading the facilities but is still under a Cease and Desist Order from the California
Coastal Commission



Under this order DBO is required to obtain a permit from the California Coastal
Commission for the facilities but has not yet acquired a Coastal Development Permit
for its activities

DBO wishes to extend the lease past 2012 NPS has instructed DBO that the issuance
of a new lease cannot be extended beyond 2012 because of the GMP NPS
Management Policies and the enacted Wilderness legislation

Point Reyes enabling legislation indicates that natural environment will be the
parks first priority

the property acquired by the Secretary under such sections shall be administered by the Secretary
without impairment ofits natural values in a manner which provides for such recreational educational
historic preservation interpretation and scientific research opportunities as are consistent with based
upon and supportive ofthe maximum protection restoration andpreservation ofthe natural environment
within the area 16 USC Sec 459c Enabling Legislation for Point Reyes National Seashore

i

An ecosystem consists of interactions of plants animals and microorganisms with
their physical eg soil conditions and processes and climatic conditions The
primary natural processes that drive the ecological function of any estuary including
Drakes Estero are the terrestrial hydrology the timing and amounts of freshwater
inputs sedimentation from land and sea terrestrial nutrient loading and coastal
shoreline change from tides storms and sea level rise The presence and abundance of
plants and animals are based on their ability to adapt to these processes and eek out a
living in microhabitats within the larger estuary

Drakes Estero complex is a large convoluted coastal estuary with one narrow
unobstructed opening to Drakes Bay Shaped like a hand the estuary consists of five
fingers that feed into a 1300 acre central bay the estuary reaches a total area of2270
acres at the highest tides Geologically the estuary is recognized as a system of
drowned river valleys invaded by the sea Sea level rise following the Late Pleistocene
glacial period formed the contemporary estuary6000 years ago The depth is mostly
shallow less than 6 feet deep with a deeper channel about 25 ft that traverses the
main bay Intertidal sand and mud flats exposed at low tide make up approximately
1200 acres of the estuary Anima 1990 The estuary is surrounded by low bluffs
composed of the Drakes Bay Formations which includes finegrained siltstone
embedded with mudstone Galloway 1977 The bay is protected from ocean wave
action by the sand spits of Drakes and Limantour Beaches Mudie and Byrne 1980

The sediments of the outer estuary near the mouth consist mostly of sand which is the
long shore transport of sand in Drakes Bay and the overtopping by tides and storms of
the sandspits near the mouth Rocky bottom is limited to the deep channels at the
seaward part of the estuary near the mouth no boulders were found in cores taken
within the estero Anima 1990 and HarbinIreland 2004 Pebble and cobble stones



are limited to a few places along the shoreline in parts of Estero de Limantour along
bluffs in the main part of the bay and along the east shoreline in Home Bay

Wilderness areas only comprise about 25percent ofall the land in the lowerfortyeight
states

Tidal exchanges occur through a narrow inlet that is 21 feet deep Tidal exchanges are
cycled completely with a tidal bore that travels the length of the estero to Bull Point
however exchanges are less complete in the fingers of the estero The deepest point is
25 feet at the first bend along the major channel from the entrance The tidal range is
twelve feet from 60 to 66 feet with currents ranging between 32 cmsec to 46 cmsec
Anima 1990 Because the estuary is mostly shallow the water column is well mixed
from wind and tides resulting in a mostly homogenous saline level Salinity ranges
measured in 198788 varied little between the upper and lower reaches of the estuary
336734356 ppt Anima 1990

In Drakes Estero natural sediment and nutrient loading is relatively moderate and
attributed to shifting sand bars and decomposed granite from streams Freshwater

LJraKes rsreroJrom the air looking towards Point Reyes headlands showing extensive eel
grass beds Photo Robert Campbell



feeds into the estero from six perennial streams and four ephemeral streamssprings
that drain the small watersheds surrounding the7847 acre estuary The water quality
throughout the estuary as measured by the presence of coliform is well within the
safe established limits measured by the California Department of Public Health NPS
report 2006 Home Bay had a spike of elevated coliform counts when a septic system
failed This septic system though is being replaced by the Seashore in 2006
Ranching in the watershed is limited to grazing around 1000 cattle managed by five
separate ranches None of Point Reyes dairy ranches are within the Drakes Estero
watershed

Within Drakes Estero there are several distinct natural habitats Along the shoreline
the dominant habitats are sandstone flats as occur at Bull Point mudflats along the
inner finger bays and sand flats near the mouth Pickleweed Salicornia virginica
arrowgrass Triglochin maritima and saltgrass Distichlis spicata are the dominant
shoreline native vegetation however the size and number of marshes are limited
Within the estuarine waters dominant habitats include mudflats and sand flats
exposed at low tides eelgrass beds and softbottom substrate Cobble and hard
substrate is limited towards the mouth of the estuary Each habitat supports distinct
communities The dominant plants and animals of the estuary that are major drivers of
the estuarine ecosystem include eel grass beds invertebrates in the softbottom
sediment estuarine fish such as herring migratory waterbirds and shorebirds and
harbor seals

Eelgrass beds are highly significant to the ecological function of the estuary because
they provide cover food and a nursery for fish and invertebrates The eelgrass beds of
Drakes Estero include around 642 acres or 36 of the estuary Several marine species
spend their larval and juvenile stages in eelgrass beds such as lingcod English sole
speckled sanddab several species of nearshore rockfish and Dungeness crab see
Larson and Mello wwwdfgcagovlocal Large eelgrass beds are found in only a
few estuaries in California and many species are entirely dependent on them for a part
of their life cycle For example within Drakes Estero many species such as Pacific
herring bay pipefish gammarid and caprellid amphipods the sea slug Phyllaplysia
taylori and several shrimp species are directly dependent on eelgrass beds

The native invertebrates of Drakes Estero are primarily species adapted to softbottom
sediment and eelgrass beds and rarely include the common species found in rocky
intertidal habitats around Point Reyes such as limpets chitons mussels and native
oysters In Drakes Estero the dominant species that filter feed phytoplankton from the
water column are bivalves such as Nutricola sp Washington clams Saxidomus
nuttalk gaper clams Tresus capax and rock boring piddock clams at Bull Point
and the mouth of the Estero In addition predominantly deposit feeding Macoma
clams which filterfeed are found in densities up to 250 per square meter in the outer
sandy tidal flats of Drakes Estero Additional dominant benthic invertebrates include
tanaid crustaceans Leptochelia dubia cumaceans Cumella vulgaris phoronids
Phoronopsis viridis shore crabs Hemigrapsus oregonensis gammarid amphipods
polychaete worms and ostsracods Harbin Ireland 2004 Press 2005 Native limpets
oysters mussels and chitons have never been abundant in the esteros due to the lack
of rocky substrate except towards the mouth of the estero Currently there is a
modest number of invasive invertebrate species in Drakes Estero relative to a highly
urbanized estuary such as San Francisco Bay such as green crabs Carcinus maenas



Approximately 60 fish species have been documented in the area Miller 1972
Wechsler 2004 D Jacobs unpubl data A recent study identified 35 species from 20
families Five species were dominant and represented 89 of the fish assemblage
including topsmelt three spined stickleback staghorn sculpin bay pipefish and kelp
surfperch ElliottFisk et al 2005 Wechsler 2004 Steelhead trout a federally
protected species were documented in a tributary to Schooner Bay in the late 1990s

The bird life in Drakes Estero and Estero de Limantour is highly diverse and
abundant and the esteros are recognized as significant sites for bird conservation The
Fish and Wildlife Service recognized Drakes Estero as a Western Hemisphere
Shorebird Reserve and as significant for the conservation of shorebirds in the
Southern Pacific Shorebird Conservation Plan The maximum population ofall
shorebirds combined was estimated at between 10000 and 100000 and the estero
regularly holds thousands of shorebirds in winter Hickey et al 2003
httpwwwwaterbirdconservationorgA similar designation is pending for
waterbirds

PRBO identified over 100 species of waterbirds and shorebirds during winter surveys
in the 1980s and 199799 White 1999 and 86 species of birds at DrakesCove
during 2004 with counts of Buffleheads Ruddy Ducks Western Sandpipers Least
Sandpipers and Dunlin numbering over 1000 individuals PRBO and NPS biologists
identified several federal threatened endangered or species of special concern such as
Osprey White Pelican Brown Pelican Peregrine Falcon Black Brant Western
Snowy Plover and Marbled Murrelet During the late summer and fall shorebirds and
waterbirds arrive and stay in the estero throughout the winter months to feed and rest

The bird life in Drakes Estero is highly diverse and abundant and as a consequence
the estero is recognized as a significant sitefor conservation

Brown pelican and marbled godwits Photos Rich Stallcup



The estero is one of only a few locations where thousands ofBlack Brant over winter
where they rest and feed on eelgrass Shuford et al 1989 Brant is a holarctic
species it has populations in boreal regions all around the world that nests on tundra
near saltwater environmentsftwwwprboorpobscmsj They are on the
Audubon species Watch List because of their sensitivity to habitat loss From the
summer through December hundreds to thousands ofBrown Pelicans a federally
protected species congregate at the esteros feeding on large schooling fish such as
anchovies herring and smelt and resting on tidal mudflats Other species that occur in
large numbers are Caspian Terns Gadwall Ruddy Duck American Widgeon
Bufflehead and Green winged Teal Western and Least Sandpiper Dunlin and Black
bellied Plover In the past 15 years an egret colony formed near the mouth of the
estero where Snowy Egrets Great Egrets and Great Blue Herons nest In the past
Snowy Plovers nested at the mouth of the estero but have not since the late 1990s due
to predation changes in habitat and disturbance

Harbor seals are the only yearround resident marine mammal in the estero Other
marine mammals that occur intermittently include California sea lions and northern
elephant seals The narrow mouth of the estero is restrictive to larger marine
mammals although several dead whales have washed into and deposited at the mouth
of the estero including an adult male sperm whale The harbor seal population within
the estero is one of the largest concentrations in California annually producing
between 300 and 500 pups and reaching a maximum of nearly2000 seals during the
breeding and molt seasons Allen et al 2004 Drakes Estero is largest seal colony in
Marin County and one of only five major seal colonies at Point Reyes All together
the Marin County colonies represents around 20 of the state mainland population of
harbor seals and are the highest concentration of seals in California Allen et al
2004 Seals that breed in the estero range nearly 500 km north as far as the Smith
River in the winter months but return to Drakes Estero to breed Allen 1988 The
colony at Drakes Estero has grown significantly over the past 10 years in part because

provide a home to over a 100 species ofbirds Photo Rich Stallcup



the park implemented a seasonal closure to kayaks during the pupping season and
because JOC was operating at a reduced level in the mid1990s Vanderhoof and
Allen 2005 The pup count in 1986 was 255 compared with 464 in 2004 an 82
increase

Drakes Estero is one ofonly S major seal colonies in Point Reyes and together
represent around 20 ofthe state mainland population ofharbor seals the
highest concentration in the state Allen et al 2004

Harbor seals resting on mudjlats Photo by Jamie Hall

Overlooking the harbor seal haul out sites in Drakes Estero
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Ocean health globally is in dire condition according to a recent publication in the
Journal Science Worm et al 2006 and if the longterm trend continues all fish
species are projected to collapse within the next 50 years Already the researchers
found that 90 percent of all the fish and seafood species in the worldsoceans have
been depleted within the past century Seven percent of the fish in several studies
already have become extinct Significantly less than 1 percent of the global ocean is
effectively protected right now Despite inclusion in this I most ocean parks are
experiencing degradation deterioration and extirpation of species

Ocean parks have been degraded by habitat alterations that have had a cascading
effect on ecosystem function Coastal waters have been degraded by water diversion
chemical and biological pollution oil spills and noise Invasive non native species
have been introduced through bilge water mariculture and recreational activities that
further degrade ecosystems and water quality

Specifically in Drakes Estero ecological function has been degraded and altered over
the past several decades due to activities associated with oyster farming and ranching
Other than the oyster operation there is no development along the shores of the
estuary

Sedimentation rates and types of material have changed because of a combination of
factors over the past 150 years The primary water arteries into the estuary were
dammed by ranchers to create stock ponds for cattle These impoundments reduce the
flushing action of winter rains and the size of marshes at the stream mouths flowing
into the esteros The commercial oyster operation has also changed the type and rate
of sedimentation where oyster equipment is located The oyster operation included 1
stakes with plastic tubing that were embedded into intertidal mudflats 2 bags that
were placed on top of the intertidal mudflats and 3 racks that were located on
mudflats and open water channels Oyster bags and racks have been documented in
Drakes Estero and elsewhere to trap fine particulate sediment resulting in an alteration
of hydrologic function and the type ofsubstrate and have integrated feces into the
sediment below and around the structures Anima 1990 Cranford et al 2003 Porter et
al 2004 The reduced freshwater flushing from the watershed enables finegrained
sediments to build up within the estero around the oyster racks USGS Anima 1990
collected sediment cores from the estero and identified pseudo feces of oysters as the
primary source for sediment fill as has been seen in studies elsewhere An estimate of
06 to 10 metric tons of fecal matter can be produced per year by a 60 meter square
oyster raft This sediment material is resistant to erosion because oyster racks are
located in upper reaches of the estero where tidal action is lowest and the arrangement
of the oyster racks acts as a baffle to tidal currents where rack density is highest
silt material accumulates on the leeward side of stacked oyster beds Anima 1990
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The ecology of the estero is altered by changes in hydrology and sedimentation which
in turn change habitats and their associated species Eelgrass beds for example in
Estero de Limantour where there is no oyster farming had higher densities of standing
stock as measured by the number of turions and blades compared to Drakes Estero
AMS 2002 Eel grass is very sensitive to light nutrients pollution and
sedimentation and is thus an excellent indicator of estuarine health Oyster farming
reduces the amount of light available to eelgrass beds because of shading by racks
increases the amount of sedimentation due to deposition ofoyster pseudofeces and
trapping sediment and contributes pollution from treated construction materials and
from general operations trash Researchers from Oregon State University found
through experimental tests that both stake and rack culture as practiced in Drakes

11
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Estero reduced submerged aquatic vegetation by 25 after one year This was
attributed to increased sedimentation and disturbance during placement and harvest of
stakes and increased shading and erosion under racks Everett et al 1995 They
conclude that there is the potential for significant loss of submerged aquatic
vegetation due to oyster culture UC Davis researchers working in cooperation with
the NPS have qualitatively noted that eelgrass growth is severely restricted under
active oyster racks in DrakesEstero ElliottFisket al 2005

In 2003 Wechsler noted that 38 oyster racks were in operation which would affect
5700 square meters nearly 15 acres of affected eelgrass cover A resurvey of the
racks by NPS scientists in 2007 found that the number of active racks had increased
by 66 to a total of 63 active racks There are a total of 93 oyster racks in
varying states of integrity in Drakes Estero On03132007 63 racks were
usable and had some mariculture activity 2 of which were recently repaired 3
appeared usable but had no mariculture activity on that day and 27 racks were
so dilapidated that they are unlikely to be usable without repair The unusable
racks ranged from frames with no cross members for hanging oysters to merely
a set ofold posts

A total of 89 of the 93 racks were in eelgrass beds but no usable racks and
very few dilapidated racks had eelgrass growth underneath Seven of27
dilapidated racks had some eelgrass regrowth likely due to lack ofmariculture
on the racks The area of racks within eelgrass beds but no eelgrass growth
underneath oyster racks was 8 acres

There are 12 areas where oyster bags are scattered in intertidal areas covering a
total of approximately 10 acres some site areas estimated from a distance
Since eelgrass does not grow in intertidal areas these bag sites come up to the
edge but are not within eelgrass areas There were also many anchored and
floating oyster bag lines which were mapped Two oyster bag arrays
approximately 5 acres were within a regular harbor seal haul out site and one
other oyster bag site was within 50 meters of a regular harbor seal haul out site
however no hauled out seals were sighted on this survey

In total all oyster growing activity covers 18 acres in the estero However
recent aerial images indicate the impact is much larger approaching 50 acres
Hundreds of channels cut into the eelgrass by boat propellers affect a much
larger area Frequent disturbance by boat traffic may significantly alter eelgrass
coverage
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Most of the apparently older and larger oysters growing on racks had extensive
non native highly invasive tunicates Didemnum Species A growing on them
See images This species is an aggressive invader that has had substantial
ecosystem and financial impacts in New Zealand several west coast estuaries
and the Grand Banks offNewfoundland Other fouling organisms native and
non native sponges tunicates bryozoans and mussels were observed on both
oysters and racks throughout the estuary

13
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Dense assemblages of oysters may reduce recruitment of other species with a
planktonic larval stage and reduce plankton in the water column by filterfeeding This
feeding limits the amount of food available to native bivalves and ostracods Clam
abundance is reduced under oyster racks possibly due to changes in bottom sediment
gainsize particulate organics that contribute to higher sulfide levels or increased
predation by fish and decapod crustaceans attracted to the oyster racks In other parts
of Drakes Estero clams can be found in extremely high densities up to 250 per
square meter

A recent California Department of Fish and Game Report March 2007 indicated that
the estuary now holds approximately9000000 individual non native oysters and
1000000 non native Manila clams Oysters generally filter 50gday thus
450000000 gallons of water may be filtered by the non native oysters in the bay
depriving native species of these plankton resources This is about 10 times the
volume of a large oil tanker filtered every day The result of culturing bivalves in
systems such as Drakes Estero is that there is a shift in the carbon from the pelagic
food web to the benthic food web we would also expect a shift in organic matter
and nutrients to the bed The pelagic to benthic shift can result in quite dramatic
losses in the pelagic communities zooplankton and fish as have been seen with some
exotic bivalve introductions Zebra Mussel Asian clam Dr Janet Thompson a
USGS benthic scientist letter dated May 7 2007

Oyster racks create habitat in the estero by acting as a hard surface substrate in an
ecosystem composed ofpredominantly soft bottom substrate This direct change in
habitat substrate significantly alters the native species composition and abundance
andprovides habitatfor non native species
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Wechsler 2004 detected few Pacific herring even though this species was
historically found in high numbers and spawns in eelgrass beds Blunt 1984 D
Jacobs surveyed for tidewater goby another federally listed species throughout the
seashore in the mid1990s and did not find them in brakes Estero speculating that
they may have been extirpated by the presence ofpredatory non native fish D
Jacobs pers com

Disturbance and displacment of wildlife by oyster farming activities have been
documented at Drakes Estero and elsewhere Kelly et al 1996 documented how
oyster racks influenced shorebird use of tidal flats in Tomales Bay by enhancing
feeding opportunities and food for some species such as gulls and willets while
decreasing them for others such as the dunlin Additionally the bags create an anoxic
dead zone underneath by smotheringnative infauna and trapping sediment
consequently there is less food available in the mud for birds to feed on Currently
there are thousands of oyster bags on mudflats in Drakes Estero throughout the estero
and the number of shorebird species and their distributuion may be affected

Harbor seals have been directly affected by oyster operations in the 1970s1990s
because of disturbance to seals resting onshore and seals have been affected by
placement of racks on tidal sandbars where they rest and pup Allen pers com Seal
haul out sites in the upper estero are more important to pupping seals than those near
the mouth so mothers with pups were disproportionatelydisturbed when disturbance
was caused by the oyster operation Allen 1988 pers obs During the early 1980s
seals at Drakes Estero were disturbed on 29 of the days surveyed primary sources
for disturbance were fishermen 38 and boats 28 Allen and Huber 1984
Kayaks were restricted during the breeding season MarchJune in 1995 and the
oyster activity declined significantly in the 1990s Consequently the number of
disturbances declined within the estero from both the oyster operation and kayaks
Allen et al 2004 During the breeding season researchers observed seals disturbed
by motor boats associated with the oyster operation six times in 1997 and once
between 1998 and 2001 Disturbances to resting and breeding seals increased
dramatically in 2007 Since March park biologists documented oyster boats
disturbing mothers with pups and they noted that oyster bags were located on
sandbars where seals would normally give birth and nurse their pups One area where
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250 seals nursed more than 100 pups two years ago have around 50 total seals
including around 25 pups in 2007 an 80 decline

Non native species can have profound effects on ecosystems by changing ecosystem
structure function species abundance and community composition The introduction
of non native invasive species by oyster operations has been documented for decades
in Mariri County Bonnot 1935 Carlton 1992 Cohen and Carlton 1998 and is a
major concern California Department ofFish and Game 2001 Carlton 1992
summarized the introductionof28 non native species ofmollusk into estuaries in the
Pacific by oyster operations Hard structures used to cultivate oysters provide habitat
that would not otherwise exist supporting non native invertebrates and fish
Examples of non native species introduced into Drakes Estero include gem clam
green crab slipper snail Japanese oyster drill Atlantic oyster drill and
Batillariaattramentaria The non native Batillaria a gastropod was introduced with
Japanese oysters to California and was documented to displace the native confamillial
species in northern California Byers 1999 This invasive gastropod was found in
Drakes Estero Byers pers com Press pers com ElliottFisk et al 2005 noted
that the marine invertebrate fouling community of sessile organisms could be
properly characterized as introduced and invasive due to lack ofhard shallow
water substrate in Drakes Estero This community is present and associated with the
oyster farming operation in Schooner Bay but nearly non existent in Estero de
Limantour

One invasive non native species found on oyster farming structures in Drakes Estero
was the colonial tunicate Didemnum spp a highly aggressive invasive species that
could alter Drakes Estero ecology In the Northwest Atlantic a closely related
species has covered 5090 of the GeorgesBank Such coverage can smother
organisms living on the bottom and in the sediment and block the settlement of larvae
httpwwwsfeioro A small infestation of the species was also found on natural
sandstone habitat at Bull Point in May of 2007 Removal of oyster racks in Drakes
Estero would eliminate habitat for this invasive species
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Natural Resource Significance

Only congressionally designated coastal bay wilderness area in the western United States
south ofAlaska

Adjacent Estero de Limantour is a recognized as a Marine Reserve by the state of California
One of only a few sites with significant eelgrass beds which are specially protected by
California and critical for many species including spawning fish over wintering Black
Brandt and invertebrates

A Western Hemisphere Shorebird Reserve Network identified as significant for the
conservation of shorebirds in the Southern Pacific Shorebird Conservation Plan
PRBO identified over 100 species of birds during winter surveys in 1999 and 2000 including
several listed species or species of special concern such as Osprey White Pelican Brown
Pelican Peregrine Falcon Black Brant and Marbled Murrelet
The estuary is very important to over wintering Black Brant that only migrate to a few places
along the Pacific Flyway

The estero is important to resident and spawning fish where they are associated with eelgrass
beds and benthic sediment Thefederally listed steelhead trout spawns in the Schooner Bay
tributary

Harbor seal population is one of the largest in the state of California and the largest in Marin
County with as many as 2000 breedingmolting individuals and 300500 pups annually

Oyster farming impacts on the ecological communities ofDrakes Estero

A USGS researcher stated that a source for sediment fill in the estero was from oyster feces
and from structures trapping sediment
Eelgrass beds are found in all suitable habitats within Drakes Estero except between active
oyster racks where they do not exist due to shading and possibly other effects In 2003 with
38 active oyster racks this amounted to at least 15 acres of lost eelgrass cover
Oyster racks and bags provide structural habitat that does not naturally occur in the estero
except in limited areas The equipment and structures change the community composition and
abundance of species and provide habitat for invasive non native species

Invasive organisms were found on the hard substrates provided by the oyster racks in
Schooner Bay These organisms were limited in Estero de Limantour where no oyster
facilities exist

The invasive non native species Didemnum spp is commonly present on oyster racks
and is a highly aggressive invasive species that could alter Drakes Estero ecology
Schooner Bay where there are many oyster racks supported a different fish community
than Estero de Limantour where no mariculture occurs

Clam abundance is reduced under oyster racks possibly due to changes in bottom sediment
composition or increased predation by fish and decapod crustaceans attracted to the oyster
racks In parts of Drakes Estero clamsare found in extremely high densities away from oyster
racks up to 250 per meter squared
The oyster operation is a potential source for many invasive species because non native
species hitchhike on oysters and equipment that are brought to the estero
Placement of oyster bags and racks in intertidal mudflats and sand bars displace wildlife such
as shorebirds and harbor seals because of spatial coverage of racks and disturbance by oyster
operations In 2007 oyster bags and disturbance have reduced one sub colony by 80
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Point Reyes National Seashore

Drakes Estero

Photo Robert Campbell

A Sheltered Wilderness Estuary

The waters ofDrakes Estero were designated by Congress as potential wilderness by
the 1976 Point Reyes Wilderness Act Public Law 94544 It designated 25370 acres
as wilderness and8002 acres ofpotential wilderness This is the onlyfederal marine
coastal wildernessfrom Washington State to the Mexican Border Only 11 marine
wilderness areas exist in the US
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A Sheltered Wilderness Estuary

Drakes Estero is within Point Reyes National Seashore established in 1962 The
estuary is the only coastal bay with special congressional designation as wilderness in
the western United States south ofAlaska The estuary was recently designated a
Western Hemisphere Shorebird Reserve Network WHSRN a site of Regional
Importance in the US Shorebird Conservation Plan because it is important to a great
diversity and abundance of shorebirds A portion of the estero is currently managed as
Wilderness and the remainder is potential wilderness that will be fully managed as
Wilderness when a mariculture lease expires in 2012 Drakes Estero is adjacent to
Estero de Limantour a State Ecological Marine Reserve established in 1974 by the
California Department of Fish and Game Coastal scrub and grassland habitat
surrounds the estuary and the only current human activities on or adjacent to the
estuary include recreation cattledairy grazing and oyster farming

At the time of purchase in 1972 the National Seashore provided a 40 year Reservation
of Use and Occupancy Agreement to JohnsonsOyster Company JOC The
agreement allows for use of a park site for oyster processing but requires compliance
with local state and federal laws and regulations The agreement expires in 2012 In
2005 the JOC sold the leasehold interest to the Drakes Bay Oyster Company DBO
At the time of the sale the NPS notified DBO that the lease would expire in 2012

The waters of Drakes Estero were designated by Congress as potential wilderness by
the 1976 Point Reyes Wilderness Act Public Law 94544 It designated 25370 acres
as wilderness and 8002 acres of potential wilderness The legislative history House
Report 941680 indicates Congressional intent it is the intention that those lands
and waters designated as potential wilderness to the extent possible with efforts to
steadily continue to remove all obstacles to the eventual conversion of these land and

waters to wilderness status This is the only federal marine coastal wilderness along
the Pacific coast from Washington to the Mexican Border Only 11 marine wilderness
areas exist in the US

The needfor wilderness and the refuge it offers to Americans will only increase
with the passage of time Our generation ofAmericans has an obligation to
preserve forfuture generations more areas that qualifyfor wilderness designation

Theodore Roosevelt IV

The General Management Plan GMP 1980 designates the estuary as wilderness
where no mechanized equipment or development may occur



The estuary area ofapproximately 1000 acres is used by DBO for oyster cultivation
under a lease by the California Department of Fish and Game CDFG The ocean
floor was ceded by the State ofCalifornia to the National Park Service except for the
right to fish The estuary floor is thus owned by Point Reyes National Seashore

The 2001 NPS Management Policies direct staff to actively seek to remove from
potential wilderness the temporary non conforming conditions that preclude
wilderness designation631 Wilderness Resource Management Moving from
Congressionally authorized potential to full wilderness status is an administrative
action only requiring publishing a notice in the Federal Register

Point Reyes legislation also stipulates that No freehold leasehold or lesser interest
in any lands hereafter acquired within the boundaries of Point Reyes National
Seashore shall be conveyed for residential or commercial purposes except for public
accommodations facilities and services provided pursuant to the Act of October 9
1953

Wilderness is a resource which can shrink but not grow Invasions can be
arrested or modified in a manner to keep an area usable eitherfor recreation or
for science orfor wildlife but the creation ofnew wilderness in thefull sense of the
word is impossible

Aldo Leopold Sand County Almanac

The activities of JohnsonsOyster Company JOC produced many adjudicated
environmental problems As a condition of a stipulated agreement Marin County
Superior Court No 165361 March 1997 JOC was ordered to complete several
actions including obtaining building permits and upgrading facilities and septic
systems to meet state and county code requirements DBO is in the process of
upgrading the facilities but is still under a Cease and Desist Order from the California
Coastal Commission



Under this order DBO is required to obtain a permit from the California Coastal
Commission for the facilities but has not yet acquired a Coastal Development Permit
for its activities

DBO wishes to extend the lease past 2012 NPS has instructed DBO that the issuance
of a new lease cannot be extended beyond 2012 because of the GMP NPS
Management Policies and the enacted Wilderness legislation

Point Reyes enabling legislation indicates that natural environment will be the
parks first priority

the property acquired by the Secretary under such sections shall be administered by the Secretary
without impairment of its natural values in a manner which providesfor such recreational educational
historic preservation interpretation and scientific research opportunities as are consistent with based
upon and supportive ofthe maximum protection restoration andpreservation ofthe natural environment
within the area 16 USC Sec 459c Enabling Legislation for Point Reyes National Seashore

tz Anti4k

An ecosystem consists of interactions of plants animals and microorganisms with
their physical eg soil conditions and processes and climatic conditions The
primary natural processes that drive the ecological function of any estuary including
Drakes Estero are the terrestrial hydrology the timing and amounts of freshwater
inputs sedimentation from land and sea terrestrial nutrient loading and coastal
shoreline change from tides storms and sea level rise The presence and abundance of
plants and animals are based on their ability to adapt to these processes and eek out a
living in microhabitats within the larger estuary

Drakes Estero complex is a large convoluted coastal estuary with one narrow
unobstructed opening to Drakes Bay Shaped like a hand the estuary consists of five
fingers that feed into a 1300 acre central bay the estuary reaches a total area of2270
acres at the highest tides Geologically the estuary is recognized as a system of
drowned river valleys invaded by the sea Sea level rise following the Late Pleistocene
glacial period formed the contemporary estuary6000 years ago The depth is mostly
shallow less than 6 feet deep with a deeper channel about 25 ft that traverses the
main bay Intertidal sand and mud flats exposed at low tide make up approximately
1200 acres of the estuary Anima 1990 The estuary is surrounded by low bluffs
composed of the Drakes Bay Formations which includes finegrained siltstone
embedded with mudstone Galloway 1977 The bay is protected from ocean wave
action by the sand spits of Drakes and Limantour Beaches Mudie and Byrne 1980

The sediments of the outer estuary near the mouth consist mostly of sand which is the
long shore transport of sand in Drakes Bay and the overtopping by tides and storms of
the sandspits near the mouth Rocky bottom is limited to the deep channels at the
seaward part of the estuary near the mouth no boulders were found in cores taken
within the estero Anima 1990 and Harbin Ireland 2004 Pebble and cobble stones



are limited to a few places along the shoreline in parts of Estero de Limantour along
bluffs in the main part of the bay and along the east shoreline in Home Bay

Wilderness areas only comprise about 25percent ofall the land in the lowerfortyeight
states

Tidal exchanges occur through a narrow inlet that is 21 feet deep Tidal exchanges are
cycled completely with a tidal bore that travels the length of the estero to Bull Point
however exchanges are less complete in the fingers of the estero The deepest point is
25 feet at the first bend along the major channel from the entrance The tidal range is
twelve feet from 60 to 66 feet with currents ranging between 32 cmsec to 46 cmsec
Anima 1990 Because the estuary is mostly shallow the water column is well mixed
from wind and tides resulting in a mostly homogenous saline level Salinity ranges
from 31 ppt in upper reaches in winter to 41 ppt in fall HarbinIreland 2004

In Drakes Estero natural sediment and nutrient loading is relatively moderate and
attributed to shifting sand bars and decomposed granite from streams Freshwater

Drakes Esterofrom the air looking towards Point Reyes headlands showing extensive eel
grass beds Photo Robert Campbell



feeds into the estero from six perennial streams and four ephemeral streamssprings
that drain the small watersheds surrounding the7847 acre estuary The water quality
throughout the estuary as measured by the presence of coliform is well within the
safe established limits measured by the California Department of Public Health NPS
report 2006 Home Bay had a spike of elevated coliform counts when a septic system
failed This septic system though is being replaced by the Seashore in 2006
Ranching in the watershed is limited to grazing around 1000 cattle managed by five
separate ranches None of Point Reyes dairy ranches are within the Drakes Estero
watershed

Within Drakes Estero there are several distinct natural habitats Along the shoreline
the dominant habitats are sandstone flats as occur at Bull Point mudflats along the
inner finger bays and sand flats near the mouth Pickleweed Salicornia virginica
arrowgrass Triglochin maritima and saltgrass Distichlis spicata are the dominant
shoreline native vegetation however the size and number of marshes are limited
Within the estuary waters habitats include mudflats and sand flats exposed at low
tides eelgrass beds and softbottom substrate Each habitat supports distinct
communities The dominant plants and animals of the estuary that are major drivers of
the estuarine ecosystem include eel grass beds invertebrates in the softbottom
sediment estuarine fish such as herring migratory waterbirds and shorebirds and
harbor seals

Eelgrass beds are highly significant to the ecological function of the estuary because
they provide cover food and a nursery for fish and invertebrates Several marine
species spend their larval and juvenile stages in eelgrass beds such as lingcod English
sole speckled sanddab several species of nearshore rockfish and Dungeness crab
see Larson and Mello wwwdfgcagovlocal Large eelgrass beds are found in
only a few estuaries in California and many species are entirely dependent on them for
a part of their life cycle For example within Drakes Estero many species such as
Pacific herring bay pipefish gammarid and caprellid amphipods the sea slug
Phyllaplysia taylori and several shrimp species are directly dependent on eelgrass
beds

The native invertebrates of Drakes Estero are primarily species adapted to softbottom
sediment and eelgrass beds and rarely include the common species found in rocky
intertidal habitats around Point Reyes such as limpets chitons mussels and native
oysters In Drakes Estero the dominant species that filter feed phytoplankton from the
water column are bivalves such as Nutricola sp Washington clams Saxidomus
nuttalli gaper clams Tresus capax and rock boring piddock clams at Bull Point
and the mouth of the Estero In addition predominantly deposit feeding Macoma
clams which facultatively filterfeed are found in densities up to 250 per square
meter in the outer sandy tidal flats of Drakes Estero Additional dominant benthic
invertebrates include tanaid crustaceans Leptochelia dubia cumaceans Cumella
vulgaris phoronids Phoronopsis viridis shore crabs Hemigrapsus oregonensis
gammarid amphipods polychaete worms and ostsracods Harbin Ireland 2004 Press
2005 Native limpets oysters mussels and chitons have never been abundant in the
esteros due to the lack of rocky substrate

Approximately 60 fish species have been documented in the area Miller 1972
Wechsler 2004 D Jacobs unpubl data A recent study identified 35 species from 20
families Five species were dominant and represented 89 of the fish assemblage



including topsmelt threespined stickleback staghorn sculpin bay pipefish and kelp
surfperch ElliottFisket al 2005 Wechsler 2004 The survey documented a
difference in species composition between Drakes Estero and Estero de Limantour
with schooling fish that forage on plankton topsmelt and herring and benthic
oriented fish staghorn sculpin occurring primarily in Estero de Limantour and
structure feeding fish several species of surfperch occurring primarily in Drakes
Estero associated with oyster racks Crevice dwelling fish were also more common in
Estero de Limantour ElliottFisk et al 2005 Steelhead trout a federally protected
species were documented in a tributary to Schooner Bay in the late 1990s

The bird life in Drakes Estero and Estero de Limantour is highly diverse and
abundant and the esteros are recognized as significant sites for bird conservation The
maximum population of all shorebirds combined was estimated at between 10000 and
100000 and the estero regularly holds thousands of shorebirds in winter Hickey et
al 2003 httpwwwwaterbirdconservationorgA similar designation is pending for
waterbirds

PRBO identified over 100 species of waterbirds and shorebirds during winter surveys
in the 1980s and 199799 White 1999 and 86 species of birds recorded at Drakes
Cove during 2004 with counts of Buffleheads Ruddy Ducks Western Sandpipers
Least Sandpipers and Dunlin numbering over 1000 individuals PRBO and NPS
biologists identified several federal threatened endangered or species of special
concern such as Osprey White Pelican Brown Pelican Peregrine Falcon Black
Brant Western Snowy Plover and Marbled Murrelet During the late summer and fall
shorebirds and waterbirds arrive and stay in the estero throughout the winter months
to feed and rest

The bird life in Drakes Estero is highly diverse and abundant and as a consequence
the estero is recognized as a significant sitefor conservation



The estero is one of only a few locations where thousands of Black Brant over winter
where they rest and feed on eelgrass Shuford et al 1989 Brant is a holarctic
species it has populations in boreal regions all around the world that nests on tundra
near saltwater environmentsbnwwwprboorgobscms They are on the
Audubon species Watch List because of their sensitivity to habitat loss From the
summer through December hundreds to thousands of Brown Pelicans a federally
protected species congregate at the esteros feeding on large schooling fish such as
anchovies herring and smelt and resting on tidal mudflats Other species that occur in
large numbers are Caspian Terns Gadwall Ruddy Duck American Widgeon
Bufflehead and Green winged Teal Western and Least Sandpiper Dunlin and Black
bellied Plover In the past 15 years an egret colony formed near the mouth of the
estero where Snowy Egrets Great Egrets and Great Blue Herons nest In the past
Snowy Plovers nested at the mouth of the estero but have not since the late 1990s due
to predation changes in habitat and disturbance

Harbor seals are the only yearround resident marine mammal in the estero Other
marine mammals that occur intermittently include California sea lions and northern
elephant seals The narrow mouth of the estero is restrictive to larger marine
mammals although several dead whales have washed into and deposited at the mouth
of the estero including an adult male sperm whale The harbor seal population within
the estero is one of the largest concentrations in California annually producing
between 300 and 500 pups and reaching a maximum of nearly2000 seals during the
breeding and molt seasons Allen et al 2004 Drakes Estero is one of only five major
seal colonies at Point Reyes and together represents around 20 of the state
population of harbor seals and the highest concentration of seals in
California Allen et al 2004 Seals that breed in the estero range nearly 500 km north
as far as the Klamath River in the winter months but return to Drakes Estero to breed

Allen 1988 The colony at Drakes Estero has grown significantly over the past 10
years in part because the park implemented a seasonal closure to kayaks during the

provide a home to over a 100 species ofbirds Photo Rich Stallcup



pupping season and because JOC was operating at a reduced level in the 1990s
Vanderhoof and Allen 2005 The pup count in 1986 was 255 compared with 464 in
2004 an 82 increase

Drakes Estero is one ofonly 5 major seal colonies in Point Reyes and together
represent around 20 ofthe state population ofharbor seals and the highest
concentration in the state Allen et al 2004

Harbor seals resting on mudjlats Photo by Jamie Hall

Overlooking the harbor seal haul out sites in Drakes Estero
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The ecological function of Drakes Estero has been altered over the past several
decades due to activities associated with oyster farming and ranching Other than the
oyster operation there is no development along the shores of the estuary

Sedimentation rates and types of material have changed because of a combination of
factors over the past 150 years The primary water arteries into the estuary were
dammed by ranchers to create stock ponds for cattle These impoundments reduce the
flushing action of winter rains and the size of marshes at the stream mouths flowing
into the esteros The oyster operation has also changed the type and rate of
sedimentation The operation includes 1 stakes with plastic tubing that are embedded
into intertidal mudflats 2 bags that are placed on top of the intertidal mudflats and 3
racks that are located on mudflats and open water channels The bags and racks have
trapped fine particulate sediment resulting in an alteration of hydrologic function and
the type of substrate The reduced freshwater flushing from the watershed enables
finegrained sediments to build up within the estero around the oyster racks USGS
Anima 1990 collected sediment cores from the estero and identified pseudo feces of
oysters as the primary source for sediment fill as has been seen in studies elsewhere
An estimate of06 to 10 metric tons of fecal matter can be produced per year by a 60
meter square oyster raft This sediment material is resistant to erosion because oyster
racks are located in upper reaches of the estero where tidal action is lowest and the
arrangement of the oyster racks acts as a baffle to tidal currents where rack density is
highest silt material accumulates on the leeward side of stacked oyster beds Anima
1990

10

Affiliated debrisfound with oyster operations



Metal andplastic bagsfrom oyster operations

The ecology of the estero is altered by changes in hydrology and sedimentation which
in turn changes habitats and their associated species Eelgrass beds for example in
Estero de Limantour where there is no oyster farming had higher densities of standing
stock as measured by the number of turions and blades compared to Drakes Estero
AMS 2002 Eel grass is very sensitive to light nutrients pollution and
sedimentation and is thus an excellent indicator of estuarine health Oyster farming
reduces the amount of light available to eelgrass beds because of shading by racks
increases the amount of sedimentation due to deposition ofoyster pseudofeces and
trapping sediment and contributes pollution from treated construction materials and
from general operations trash Although eelgrass cover has not been quantitatively
measured in DrakesEstero UC Davis researchers working in cooperation with the
NPS have all qualitatively noted that eelgrass growth is severely restricted under
active oyster racks in DrakesEstero Harbin Ireland 2004 Wechsler 2004 Elliott
Fisk et al 2005 In 2003 Wechsler noted that 38 oyster racks were in operation
which would affect 5700 square meters nearly 15 acres of affected eelgrass cover

Oyster racks create a hard surface in an ecosystem composed of predominantly soft
bottom substrates This change in habitat significantly alters the native species
composition and abundance and provides habitat for non native species Species that
are dependent on softbottom substrates such as benthic fish and invertebrates are
replaced by those that associate with hard substrates A significant increase in the
abundance of infaunal invertebrates was observed in areas 50 meters away from
oyster racks in Drakes Estero compared to areas beneath oyster racks HarbinIreland
2004

Dense assemblages of oysters reduce recruitment of other species with a planktonic
laval stage and reduce plankton in the water column by filter feeding This feeding
limites the amount of food available to native bivalves and ostracods In Drakes

Estero the percentage of ostracods and native bivalves was higher 50 m away from
oyster racks than adjacent to or under racks Harbin Ireland 2004 Clam abundance is
reduced under oyster racks possibly due to changes in bottom sediment composition
or increased predation by fish and decapod crustaceans attracted to the oyster racks In
other parts of Drakes Estero clams can be found in extremely high
densities up to 250 per meter squared

Oyster racks create habitat in the estero by acting as a hard surface substrate in an
ecosystem composed ofpredominantly softbottom substrate This direct change in
habitat substrate significantly alters the native species composition and abundance
and provides habitatfor non native species
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The species richness of fish the number of species was the same between Estero de
Limantour and Drakes Estero but the species guilds were different Schooner Bay
where there are many oyster racks supported a completely different fish community
than that in Estero de Limantour where no mariculture occurs Wechsler 2004
concluded that the diversity of fish species was enhanced by the presence of the oyster
rack structures or any hard structure however his sample size was small and he was
not able to sample eelgrass beds thoroughly because of logistical difficulties
Consequently he may have missed species that are dependent on eelgrass
Surprisingly Wechsler 2004 detected few herring even though this species was
historically found in high numbers and spawns in eelgrass beds Blunt 1984 D
Jacobs surveyed for tidewater goby another federally listed species throughout the
seashore in the mid1990s and did not find them in Drakes Estero speculating that
they may have been extirpated by the presence of predatory non native fish D
Jacobs pers com

Disturbance and displacment of wildlife by oyster farming activities have been
documented at Drakes Estero and elsewhere Kelly et al 1996 documented how
oyster racks influenced shorebird use of tidal flats in Tomales Bay by enhancing
feeding opportunities for some species such as gulls and willets while decreasing
them for others such as the dunlin Currently there are few oyster bags on mudflats in
Drakes Estero except around Bull Point but if the number and placement of bags were
to increase then the number of shorebird species and their distributuion might be
affected

Harbor seals have been directly affected by oyster operations in the 1970s1990s
because of disturbance to seals resting onshore and seals have been affected by
placement of racks on tidal sandbars where seals rest and pup Allen pers com Seal
haul out sites in the upper estero are more important to pupping seals than those near
the mouth so mothers with pups were disproportionately disturbed when disturbance
was caused by the oyster operation Allen 1988 pers obs During the early 1980s
seals at Drakes Estero were disturbed on 29 ofthe days surveyed primary sources
for disturbance were fishermen 38 and boats 28 Allen and Huber 1984
Kayaks were restricted during the breeding season MarchJune in 1995 and the
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oyster activity declined significantly in the 1990s Consequently the number of
disturbances declined within the estero from both the oyster operation and kayaks
Allen et al 2004 During the breeding season researchers observed seals disturbed
by motor boats associated with the oyster operation six times in 1997 and once
between 1998 and 2001 Disturbances to resting and breeding seals currently remain
low because oyster activities are not occurring at existing seal haul out sites

Non native species can have profound effects on ecosystems by changing ecosystem
structure function species abundance and community composition The introduction
of non native invasive species by oyster operations has been documented for decades
in Marin County Bonnot 1935 Carlton 1992 and is a major concern California
Department of Fish and Game 2001 Carlton 1992 summarized the introduction of
28 non native species of mollusk into estuaries in the Pacific by oyster operations
Hard structures used to cultivate oysters provide habitat that would not otherwise
exist supporting non native invertebrates and fish Examples of non native species
introduced into Drakes Estero include gem clam green crab slipper snail Japanese
oyster drill Atlantic oyster drill and Batillaria The non native Batillaria a gastropod
was introduced with Japanese oysters to California and was documented to displace
the native confamillial species in northern California Byers 1999 This invasive
gastropod was found in Drakes Estero Byers pers com Press pers com Elliott
Fisk et al 2005 noted that the marine invertebrate fouling community of sessile
organisms could be properly characterized as introduced and invasive due to lack
of hard shallow water substrate in Drakes Estero This community is present and
associated with the oyster farming operation in Schooner Bay but nearly non existent
in Estero de Limantour where no fouling organisms settled or grew on the plates
other than one Balanus species on one plate

One invasive non native species found on oyster farming structures in Drakes Estero
was the colonial tunicate Didemnum lahillei a highly aggressive invasive species
that could substantially alter Drakes Estero ecology In the Northwest Atlantic it has
infested a 100 square km area on Georges Bank with coverage of 5090 of the
bottom over large parts of the area Such coverage can smother organisms living on
the bottom and in the sediment and block the settlement of larvae
http wwwsfeiorgl Removal of oyster racks in Drakes Estero would eliminate
habitat for this invasive species
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Natural Resource Significance

Only congressionally designated coastal bay wilderness area in the western United States
south of Alaska

Adjacent Estero de Limantour is a recognized as a Marine Reserve by the state of California
One of only a few sites with significant eelgrass beds which are specially protected by
California and critical for many species including spawning fish over wintering Black
Brandt and invertebrates

A Western Hemisphere Shorebird Reserve Network identified as significant for the
conservation of shorebirds in the Southern Pacific Shorebird Conservation Plan

PRBO identified over 100 species of birds during winter surveys in 1999 and 2000 including
several listed species or species of special concern such as Osprey White Pelican Brown
Pelican Peregrine Falcon Black Brant and Marbled Murrelet
The estuary is very important to over wintering Black Brant that only migrate to a few places
along the Pacific Flyway
The estero is important to resident and spawning fish where they are associated with eelgrass
beds and benthic sediment The federally listed steelhead trout spawns in the Schooner Bay
tributary

Harbor seal population is one of the largest in the state of California with as many as 2000
breedingmolting individuals and 300500 pups annually

Oyster farming impacts on the ecological communities ofDrakes Estero

A USGS researcher stated that a primary source for sediment fill in the estero was from oyster
feces and from structures trapping sediment
Eelgrass beds are found in all suitable habitats within Drakes Estero except between active
oyster racks where they do not exist due to shading effects In 2003 with 38 active oyster
racks this amounted to at least 15 acres of lost eelgrass cover
Oyster racks and bags provide structural habitat that would not naturally occur in the estero
The equipment and structures change the community composition and abundance of species
and provide habitat for invasive non native species

Invasive organisms were found on the hard substrates provided by the oyster racks in
Schooner Bay These organisms were not present in Estero de Limantour where no oyster
facilities exist

The invasive non native species Didemnum lahillei is present only on oyster racks and is
a highly aggressive invasive species that could alter Drakes Estero ecology
Schooner Bay where there are many oyster racks supported a different fish community
than Estero de Limantour where no mariculture occurs

Clam abundance is reduced under oyster racks possibly due to changes in bottom sediment
composition or increased predation by fish and decapod crustaceans attracted to the oyster
racks In parts of Drakes Estero clams are found in extremely high densities away from oyster
racks up to 250 per meter squared

b The oyster operation is a source for many invasive species because non native species
hitchhike on oysters and equipment that are brought to the estero

a Placement of oyster bags and racks in intertidal mudflats and sand bars can displace wildlife
such as shorebirds and harbor seals because of spatial coverage of racks and disturbance by
oyster operations
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without impairment of its natural values in a manner which
providesfor such recreational educational historic preservation
interpretation and scientific research opportunities as are
consistent with based upon and supportive ofthe maximum
protection restoration andpreservation ofthe natural
environment within the area

PL 94544 and 94567 establishing the Point Reyes Wilderness

Aerial view oj the mourn of UraKes Estero U Alexandra Kruse
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Sarah Allen To Ann NelsonPORENPS@NPS

V062120070729 AM
cc

PST Subject Fw your comments

Sarah G Allen PhD
Senior Science Advisor

National Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94956
Phone 415 4645187
Fax 4154645182

sarahallen@npsgov

Forwarded by Sarah AllenPORENPS on06212007 0729

Roberto Anima To SarahAllen@npsgov
ranima@usgsgov cc

05302007 0848 MST Subject Re your comments

Hi Roberto

Here is the wording that I would like you to review Have I presented the
results and recommendations of your study correctly

Sedimentation rates and types of material have changed in the
estero because of a combination of factors over the past 150
years The primary water arteries into the estuary were dammed
by ranchers to create stock ponds for cattle which reduced the
flushing action of winter rains at the stream mouths flowing
into the esteros The commercial oyster operation likely has an
important role in the deposition of fine grained sediment and
in trapping of sediment The oyster operation presently
includes several thousand bags that are placed on top of
intertidal mudflats and 85 racks that are located on mudflats
and open water channels In other estuaries oyster bags and
racks have been documented to trap fine particulate sediment
resulting in an alteration of hydrologic function and the type
of substrate and have integrated oyster feces into the
sediment below and around oyster farming structures Cranford
et al 2003 Porter et al 2004 Within Drakes Estero USGS
Anima 1990 noted that oyster racks act as a baffle to tidal
currents where rack density is highest Ssilt material
accumulates on the leeward side of stacked oyster beds Anima

1990 reported that the oyster operation likely played an
important role in the sedimentation of Drakes Estero with
oyster feces contributing to the amount of fine grained
sediment Anima 1990 also noted that the sediment material
is resistant to erosion because oyster racks are located in the



upper reaches of the estero where tidal action is lowest To

determine the past and current effects of oyster operations on
sedimentation rates within the Drakes Estero though requires
a more focused and site specific study

Also I was looking up the paper by Ito and Imai 1955 and could
not find it in your references could you give me the full
reference or a copy of the paper

Thanks for your time on this

Sarah

Sarah G Allen PhD
Senior Science Advisor

National Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94956

Phone 415 464 5187

Fax 415 464 5182

sarahallen@npsgov

Roberto J Anima PhD

Coastal and Marine Geology Team
US Geological Survey MS 999
345 Middlefield Road

Menlo Park CA 94025 USA

Office 650 329 5212

Fax 650 3295190
email ranima @usgsgov

Please visit our World Wide Web Site

http walruswrusgsgov Coastal and Marine Geology
http wwwusgsgov USGS info links to other home pages
http TerraWebwrusgsgovTRS projects MontereySonar Monterey Bay
sonar mosaic browser

http wwwesricomlibraryuserconf proc99 proceedpapers pap659p659htm
Monterey Bay general info



Sarah Allen

06212007 0729 AM

PST

Sarah G Allen PhD
Senior Science Advisor
National Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94956
Phone 415 4645187

Fax 415 4645182

sarahallen@npsgov

To Ann NelsonPORENPS@NPS
cc

Subject Fw your comments

Forwarded by Sarah AllenPORENPS on 06212007 0729

Roberto Anima To SarahAllen@npsgov
s ranima@usgsgov cc

05302007 0807 MST Subject Re your comments

Hi Sarah
What youve written is good I would re read the

text some grammatical work is needed but the
central idea is good and I feel comfortable with
it

I will look through my references and try to fine
the Ito and Imai paper Im in the field today
but will be in the office tomorrow

Roberto

Roberto J Anima PhD
Coastal and Marine Geology Team
US Geological Survey MS 999
345 Middlefield Road

Menlo Park CA 94025 USA

Office 650 3295212

Fax 650 329 5190

email ranima@usgsgov

O O

Please visit our World Wide Web Site

http walruswrusgsgov Coastal and Marine Geology
http wwwusgsgov USGS info links to other home pages
http TerraWebwrusgsgovTRS projects MontereySonar Monterey Bay
sonar mosaic browser

http wwwesricomlibraryuserconfproc99 proceedpapers pap659p659htm
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Sarah Allen To Ann NelsonPORENPS@NPS

06212007 0730 AM
cc

PST Subject Fw Goodman Testimony Wigert Statement

Sarah G Allen PhD
Senior Science Advisor

National Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94956
Phone 415 4645187

Fax 4154645182

sarahallen@npsgov

Forwarded by Sarah AllenPORENPS on06212007 0730

Sarah Allen To Roberto Anima ranima@usgsgov

6111 y
05152007 1759 PST cc

Subject Re Fw Goodman Testimony Wigert StatementD

Hi

Many thanks for your quick reply I would like to discuss this further because my memory of
discussioins that we had and that Gary Fellers had with you implied that your were very
concerned about the oyster racks pseudo feces and sedimentation and that in the upper reaches
of the estero where the current was lower and the racks were located the feces were the primary
source of sediment

I cannot comment on the Coastal Post article because I did not write it however the following
was part of the article in the light which I was a coauthor of

Research has identified oyster feces as the primary source of sediment in the Estero and this
sediment smothers native species Oyster racks act as baffles accumulating sediments on their
leeward sides The section smothers native species was based on conversations with another USGS
researcher Janet Thompson with whom I spoke regarding the placement of bags on sediment trapping
sediment and creating an anoxic zone under the bags that smothers native species The baffle section is
based on your thesis

I will call you later this week if you are around to discuss further

Sarah



Sarah G Allen PhD
Senior Science Advisor
National Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94956
Phone 4154645187

Fax 4154645182

sarahallen@npsgov



Sarah Allen

06212007 0729 AM

PST

Sarah G Allen PhD
Senior Science Advisor

National Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94956
Phone 415 4645187

Fax 415 4645182

sarahallen@npsgov

To Ann NelsonPORENPS@NPS
cc

Subject Fw your comments

Forwarded by Sarah AllenPORENPS on06212007 0729

Roberto Anima To SarahAllen@npsgov
ranima@usgsgov cc

06042007 0816 MST Subject Re your comments

Morning Sarah
Heres what I did to your write up
Let me know if you received it in time

Roberto

Roberto J Anima PhD

Coastal and Marine Geology Team
US Geological Survey MS 999
345 Middlefield Road

Menlo Park CA 94025 USA

Office 650 329 5212

Fax 650 3295190

email ranima @usgsgov

Please visit our World Wide Web Site

http walruswrusgsgov Coastal and Marine Geology
http wwwusgsgov USGS info links to other home pages
http TerraWebwrusgsgovTRS projects MontereySonar Monterey Bay
sonar mosaic browser

http wwwesricomlibraryuserconf proc99 proceedpapers pap659p659htm
Monterey Bay general info
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Sedimentation rates and the types of sediment matwial have changed in Drakesthe

eEstero because of a combination of factors over the past 150 years The streams that

drain the water shed surrounding the estero were

dammed by ranchers to create stock ponds for cattle which reduced sediment input the

into the estero during winter

rains Oysters that are grown in Drakes Estero by Tthe commercial oyster operation

likely play has an important role in the deposition of fine grained sediment and in the

trapping of sediment The oyster operation presently places includ several thousand

bags ofoysters that lased on top of intertidal mudflats and sandflats including

and 85 racks that are located on mudflats and open water channels In other estuaries

oyster bags and racks have been documented to trap fine particulate sediment resulting in

an alteration of the hydrology and substrate type due to the placement of oysters and

related racks Research has found that the deposition of oyster feces and pseudofeces

tends to be focused below and around oyster farming structures

Cranford et al 2003 Porter et al 2004 Within Drakes

Estero USGS Anima 1990 noted that oyster racks act as a baffle to tidal currents

where rack density is highest silt material accumulates on the leeward side of stacked

oyster beds Anima 1990 reported that the oyster operation likely played an

important role in the sedimentation of Drakes Estero with oyster feces contributing to

the amount of fine grained sediment Anima 1990 also noted that the sedimentxnaterial

is resistant to erosion because oyster racks are located in the upper reaches of the estero

where tidal action is lowest To determine the past and current effects of oyster



operations on sedimentation rates within the Drakes Ester requires a more

focused and site specific study
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6 National Research Program
INMLYRMRTO

Phone 650 3294364 Fax 650 32943
hap waterwrusgsgov

MEMORANDUM

7 May 2006

To Dr Sarah Allen

From Janet K Thompson Research Ecologist

Subject Aquaculture in Drakes Estero

I am happy to respond to your request for information about how exotic oyster and clam
aquaculture might affect Drakes Estero As a federal science agency scientists within the
USGS do not recommend specific actions in cases such as this one but it is well within
our purview to respond to requests for knowledge based on our scientific expertise

I have been working in the San Francisco Estuary for over 30 years studying the
ecological function of native and non native clams in the bay and freshwater delta
ecosystems My background and research are in the areas of marine ecology and
environmental engineering with a specialty in hydrodynamics so I feel qualified to
respond to your questions about the ecological effects of aquaculture in Drakes Estero

Your questions are in italics followed by my responses

In general how has the culture ofnonnative ovsters changed Drakes estero

As background information the source of food in Drakes Estero is a strong structuring
force for the ecosystem Given the very short water column residence time the source of
pelagic food to the main stem of the Estero is likely to be predominately from the ocean
not from locally produced phytoplankton Thus the carrying capacity of the main stem
of the Estero is dependent on oceanic production and the transport rate of that production
into the Estero

If the California oyster was ever present in Drakes Estero it is unlikely that it had the
same effect on the pelagic food web as does the cultured exotic oyster Crassostrea gigas
the Pacific Oyster The native California oyster Ostreola conchalphila is much
smaller maximum 6 cm long as opposed to 30cm long for C gigas I do not personally
know if Ostreola conchaphila has ever lived or presently lives in Drakes Estero but if so
it is unlikely that the biomass of the native oysters and clams would approach the



biomass of the cultured exotic Crassostrea gigas Because the native fauna reside on the
bottom and are usually limited to a specific tidal zone they are dependent on food either
settling to the bottom or being transported to the bottom for there survival Racks of
oysters as are used in Drakes Estero artificially raise the filter feeders in the water column
thereby increase their access to planktonic food as well as increasing the surface area
available for oyster habitat beyond what would be available in a natural system The
Pacific Oyster is also known to grow at a much faster rate than the California Oyster
Ruesink et al 2005 so the culture of oysters in Drakes Estero has likely changed the
pelagic food supply substantially relative to its native state

The Pacific Oyster production for 2006 of about 290000 shucked lbs can be converted to
about 63800 lbs dry weight of oyster tissue conversion X022 as per Kobayashi et al
1997 This is the minimum amount of oyster tissue produced by the aquaculture because
it only considers the harvested tissue A reasonable trophic pyramid for filter feeders is a
ratio of 510 times the carbon consumed to the amount produced Therefore if a standard
ratio of dry tissue to carbon is used 04 for bivalves we find that the oysters are
consuming at a minimum between 125000 and 250000 lbs of carbon from the pelagic
system each year The smaller culture of the manila clam Ruditapes philippinarum has
a smaller effect on the pelagic food web assuming1000000 clams in culture a dry
weight of about 1gindividual if clams are34 inches long Solidoro et at 2003 then
there are about2200 lbs of clam dry wt in the system This converts to about4000
9000 lb of carbon removed from the pelagic system The oysters and clams are filtering
the volume ofthe outer bay where the culturing activities occur 1000 acres about once
every 10 days at a minimum As stated above the rate would be higher if all oysters and
clams including those not included in the annual landing values were included The
carbon removed by the cultured clams and oysters was likely used by native benthic
invertebrates clams crustaceans worms etc or by pelagic species that have less carbon
available to them in the pelagic food web Without data from the period prior to the onset
of culturing in the Estero it is not possible to establish the impact of the removal of
carbon from the pelagic system It is safe to say that given the possible native clams that
could have lived in the area that none could reach the biomass or filtering capacity of the
Pacific Oyster as it is presently cultured The result of culturing bivalves in systems such
as Drakes Estero is that there is a shift in the carbon from the pelagic food web to the
benthic food web and as I describe below we would also expect a shift in organic matter
and nutrients to the bed The pelagic to benthic shift can result in quite dramatic losses in
the pelagic communities zooplankton and fish as has been seen with some exotic
bivalve introductions Zebra Mussel Asian clam

What are the tradeoffs of ecological services provided by non native oysters in Drakes
Estero

Oysters provide habitat for epibenthic flora and fauna and may increase the biodiversity
of this group of benthic organisms In natural systems oysters can help clarify the



water column by trapping sediment within the hummocks ofoysters and by the filter
feeding process of the oysters This increase in clarity can be considered a benefit to
some species but not all for example this is not a benefit to prey organisms who are no
longer hidden from visual predators The increase in water clarity in combination with
the accumulation of nutrients and organic matter on the bottom may also increase the
biomass of benthic primary producers Newell 2004 This will in general encourage a
new group of benthic invertebrates that we would not usually live in high numbers in this
energetic environment snails and deposit feeding clams and worms are likely to benefit
from this new food source

What are effects of the oyster operations bags racks boats etc on the nutrient and
or anic matter cycling in the Estero
Racks and bags change the local hydrodynamics and therefore change the accretion and
erosion of sediments in and around the structures Groups of racks both inside and
outside of eelgrass beds will reduce water velocities and there will be a net increase in the
sedimentation rates around and under the structures If there are many racks separated by
open spaces we would expect to see the opposite pattern with water velocity increasing in
areas between the structures The areas between racks will therefore have less accreted

organic and inorganic sediment matter and are likely to experience higher disturbance
of the sediment surface than the areas under the racks

Aquaculture racks and bags have been the focus of many studies looking at the
accumulation and integration of feces into the sediment below and around the structures
Cranford et al 2003 Porter et al 2004 If the mass is high bacterial reduction of the
organics can reduce the oxygen content of the sediment Newell 2004 Newell et al
2002 The sediment will become enriched and the sediment grain size may be reduced
as the fecal pellets become incorporated into the sediment This type of fecal pellet
sequestration to the sediment and microbial action on the sediment is likely to be most
extreme under bags that lay on the sediment surface and therefore present a barrier to re
suspension and aeration of the sediment surface

Are the effects reversible
Many of these changes will revert to an equilibrium condition If the sediment grain size
is markedly changed and the fecal pellets mixed down into the sediment then it might
take years for the sediment surface to rebound once the culture structures are removed I
would expect invertebrate communities to respond rather quickly to the removal of racks
and bags given the reported presence of an invertebrate community between the
structures

What are effects ofthe oyster operations mss racks boats etc on the actual and
potential presence and spread ofnonnative invasive species
This is the one effect which is not likely to be reversible There are no examples of
extirpating aquatic exotic animals once they have spread in a system The chance of



introducing exotics on spat and equipment is worrisome The presence of hard structures
such as racks supplies a habitat for epifauna that might be less likely to successfully
invade this system The long history of exotic species introductions with cultured oysters
Cohen and Carlton 1995 and introduction of a feather duster worm on cultured abalone
in California and the resultant concerns that it will escape to the wild Bower 2006 are
good lessons in the potential for exotic species introductions aquaculture

Sincerely

Janet K Thompson PhD
Research Ecologist
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0aSarah
Allen To jthompso@usgsgov

05102007 1119 PST
cc

Subject

Many thanks for your answer to questions

It did not go so well at the Supervisors Meeting thoug and they went ahead and sent a letter of support to
Seanor Feinstein I was accused of being a big tobacco scientist by one individual and another
scientist accused me of misuse of data He denied that Didenum could get established in Drakes Estero
except on the oyster racks based on a conversation with the Woodshole scientist Ben has pictures of it
on the sandstone at Bull Point

Sarah G Allen PhD
Senior Science Advisor

National Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94956
Phone 415 4645187
Fax 415 4645182

sarahallen@npsgov



Janet K Thompson
u jthompso@usgsgov

05072007 1513 MST

To SarahAllen@npsgov
cc

Subject letter

Sarah

sorry it took so long let me know if it is unclear I did get clearance to write the letter but of course not to
testify without jumping through legal hoops
good luck let me know how it turns out
Jan

Janet Thompson
US Geological Survey
345 Middlefield Rd MS496

Menlo Park CA 94025
6503294364
FAX 6503294327
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jthompso@usgsgovJThompson drakes esterodoc
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MEMORANDUM

7 May 2006

To Dr Sarah Allen

From Janet K Thompson Research Ecologist

Subject Aquaculture in Drakes Estero

I am happy to respond to your request for information about how exotic oyster and clam
aquaculture might affect Drakes Estero As a federal science agency scientists within the
USGS do not recommend specific actions in cases such as this one but it is well within
our purview to respond to requests for knowledge based on our scientific expertise

I have been working in the San Francisco Estuary for over 30 years studying the
ecological function ofnative and non native clams in the bay and freshwater delta
ecosystems My background and research are in the areas ofmarine ecology and
environmental engineering with a specialty in hydrodynamics so I feel qualified to
respond to your questions about the ecological effects of aquaculture in Drakes Estero

Your questions are in italics followed by my responses

In general how has the culture ofnon native ovsters changed Drakes estero

As background information the source of food in Drakes Estero is a strong structuring
force for the ecosystem Given the very short water column residence time the source of
pelagic food to the main stem of the Estero is likely to be predominately from the ocean
not from locally produced phytoplankton Thus the carrying capacity of the main stem
of the Estero is dependent on oceanic production and the transport rate of that production
into the Estero

If the California oyster was ever present in Drakes Estero it is unlikely that it had the
same effect on the pelagic food web as does the cultured exotic oyster Crassostrea gigas
the Pacific Oyster The native California oyster Ostreola conchalphila is much
smaller maximum 6 cm long as opposed to 30cm long for C gigas I do not personally
know if Ostreola conchaphila has ever lived or presently lives in Drakes Estero but if so
it is unlikely that the biomass of the native oysters and clams would approach the



biomass of the cultured exotic Crassostrea gigas Because the native fauna reside on the
bottom and are usually limited to a specific tidal zone they are dependent on food either
settling to the bottom or being transported to the bottom for there survival Racks of
oysters as are used in Drakes Estero artificially raise the filter feeders in the water column
thereby increase their access to planktonic food as well as increasing the surface area
available for oyster habitat beyond what would be available in a natural system The
Pacific Oyster is also known to grow at a much faster rate than the California Oyster
Ruesink et al 2005 so the culture of oysters in Drakes Estero has likely changed the
pelagic food supply substantially relative to its native state

The Pacific Oyster production for 2006 of about 290000 shucked lbs can be converted to
about 63800 lbs dry weight of oyster tissue conversion 2022 as per Kobayashi et al
1997 This is the minimum amount of oyster tissue produced by the aquaculture because
it only considers the harvested tissue A reasonable trophic pyramid for filter feeders is a
ratio of 510 times the carbon consumed to the amount produced Therefore if a standard
ratio of dry tissue to carbon is used 04 for bivalves we find that the oysters are
consuming at a minimum between 125000 and 250000 lbs of carbon from the pelagic
system each year The smaller culture of the manila clam Ruditapes philippinarum has
a smaller effect on the pelagic food web assuming1000000 clams in culture a dry
weight of about 1gindividual if clams are z34 inches long Solidoro et a12003 then
there are about2200 lbs of clam dry wt in the system This converts to about4000
9000 lb of carbon removed from the pelagic system The oysters and clams are filtering
the volume of the outer bay where the culturing activities occur z1000 acres about once
every 10 days at a minimum As stated above the rate would be higher ifall oysters and
clams including those not included in the annual landing values were included The
carbon removed by the cultured clams and oysters was likely used by native benthic
invertebrates clams crustaceans worms etc or by pelagic species that have less carbon
available to them in the pelagic food web Without data from the period prior to the onset
of culturing in the Estero it is not possible to establish the impact of the removal of
carbon from the pelagic system It is safe to say that given the possible native clams that
could have lived in the area that none could reach the biomass or filtering capacity of the
Pacific Oyster as it is presently cultured The result of culturing bivalves in systems such
as Drakes Estero is that there is a shift in the carbon from the pelagic food web to the
benthic food web and as I describe below we would also expect a shift in organic matter
and nutrients to the bed The pelagic to benthic shift can result in quite dramatic losses in
the pelagic communities zooplankton and fish as has been seen with some exotic
bivalve introductions Zebra Mussel Asian clam

What are the tradeoLs of ecolo services provided by non native oysters in Drakes
Estero

Oysters provide habitat for epibenthic flora and fauna and may increase the biodiversity
of this group ofbenthic organisms In natural systems oysters can help clarify the



water column by trapping sediment within the hummocks of oysters and by the filter
feeding process of the oysters This increase in clarity can be considered a benefit to
some species but not all for example this is not a benefit to prey organisms who are no
longer hidden from visual predators The increase in water clarity in combination with
the accumulation of nutrients and organic matter on the bottom may also increase the
biomass ofbenthic primary producers Newell 2004 This will in general encourage a
new group ofbenthic invertebrates that we would not usually live in high numbers in this
energetic environment snails and deposit feeding clams and worms are likely to benefit
from this new food source

What are a ects of the oyster operations bags racks boats etc on the nutrient and
organic matter cycling in the Estero
Racks and bags change the local hydrodynamics and therefore change the accretion and
erosion of sediments in and around the structures Groups of racks both inside and
outside of eelgrass beds will reduce water velocities and there will be a net increase in the
sedimentation rates around and under the structures If there are many racks separated by
open spaces we would expect to see the opposite pattern with water velocity increasing in
areas between the structures The areas between racks will therefore have less accreted

organic and inorganic sediment matter and are likely to experience higher disturbance
of the sediment surface than the areas under the racks

Aquaculture racks and bags have been the focus of many studies looking at the
accumulation and integration of feces into the sediment below and around the structures
Cranford et al 2003 Porter et al 2004 If the mass is high bacterial reduction of the
organics can reduce the oxygen content of the sediment Newell 2004 Newell et al
2002 The sediment will become enriched and the sediment grain size may be reduced
as the fecal pellets become incorporated into the sediment This type of fecal pellet
sequestration to the sediment and microbial action on the sediment is likely to be most
extreme under bags that lay on the sediment surface and therefore present a barrier to re
suspension and aeration of the sediment surface

Are the effects reversible
Many of these changes will revert to an equilibrium condition If the sediment grain size
is markedly changed and the fecal pellets mixed down into the sediment then it might
take years for the sediment surface to rebound once the culture structures are removed I
would expect invertebrate communities to respond rather quickly to the removal of racks
and bags given the reported presence of an invertebrate community between the
structures

What are a ects ofthe oyster operations bags racks boats etc on the actual and
potential presence and spread ofnonnative invasive species
This is the one effect which is not likely to be reversible There are no examples of
extirpating aquatic exotic animals once they have spread in a system The chance of



introducing exotics on spat and equipment is worrisome The presence of hard structures
such as racks supplies a habitat for epifauna that might be less likely to successfully
invade this system The long history of exotic species introductions with cultured oysters
Cohen and Carlton 1995 and introduction of a feather duster worm on cultured abalone
in California and the resultant concerns that it will escape to the wild Bower 2006 are
good lessons in the potential for exotic species introductions aquaculture

Sincerely

Janet K Thompson PhD
Research Ecologist
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Janet K Thompson
jthompso@usgsgovWO 050620072121 MST

To SarahAllen@npsgov
cc

Subject its coming

Sarah

In case you are a night owl and fretting you will get my writeup
tomorrow morning I have it written but need to make sure it makes sense
theres a thought and I need to check a couple of references that I
didnt bring home with me If you dont get it by 830AM or so you will
get it before noon I have a meeting at 9 I promise
cheers

Jan

Janet Thompson
US Geological Survey
345 Middlefield Rd MS 496

Menlo Park CA 94025

6503294364
FAX 6503294327

jthompso@usgsgov



4Sarah
Allen To Janet K Thompson jthompso@usgsgov

03052007 1425 PST
Subject Re phone call

Hi

my number is below I will gone too this week so maybe we can connect next week

Thanks for trying

Sarah

Sarah G Allen PhD
Senior Science Advisor

National Park Service

Point Reyes National Seashore
One Bear Valley Road
Point Reyes Station CA 94956
Phone 415 4645187
Fax 415 4645182

sarahallen@npsgov

Janet K Thompson jthompso@usgsgov

Janet K Thompson To sarahallen@npsgov
jthompso@usgsgov cc

03052007 1354 PST Subject phone call

Sarah

I have tried to return your call but I think I probably wrote your phone
number 415 461 2319 down incorrectly I keep getting a busy signal I
will be on the ship for a couple of days and then available on thurs and
friday before being gone for a week

So if it is urgent you should try the end of this week
Jan

Janet Thompson
US Geological Survey
345 Middlefield Rd MS 496

Menlo Park CA 94025

6503294364
FAX 6503294327

jthompso@usgsgov
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With reference to your earlier FOIA requests dated May 12 and May 13

We plan to provide you with harbor seal data on one or more disks by August 13 2007 The Park is
currently in the process of preparing this data Survey dataand associated metadata for the years 1996 to
2006 exist in one or more Park databases This information must be checked before transmittal because the
databasesmay contain information about Volunteers in Parks VIPs that is exempt from disclosure under
FOIA exemption 6 5USC 552b6which permits an agency to withhold information about
individuals in personnel and medical files and similar files when the disclosure of such information
would constitute a clearly unwarranted invasion of personal privacy We do not perceive nor have you
enunciated any public interest that would be served in disclosing this information about VIPs which would
outweigh the privacy interest of the subject individuals We plan to remove this information about VIPs
before transmitting this data to you and the Park is in the process of preparing this data for release

Prior to your FOIA requests the databases for 1996 to 2006 did not consistently contain subsite
information for Drakes Estero FOIA does not require agencies to create records in order to respond to
requests Due to our discussions at the July 21 meeting we have agreed as a courtesy to enter into a
database subsite data where available for these prior years for Drakes Estero It may be that this subsite
data will not be available for some of the period from 1997 to 2006 but the Park will provide you with
subsite data for

Drakes Estero for the years that it has This data entry and error checking as per the National Park Service
San Francisco Bay Area Data Management Plan Press 2005should be completed within the next week
and the Park will provide this subsite data on disk as well

With regard to the data for 2007 the data collection season for 2007 has just ended as of July 31 As noted
above FOIA does not require agencies to create records in order to respond to requests As was discussed
at the July 21 meeting we have agreed as a courtesy to expedite the data entry for 2007 This data entry
and error checkingshould also be completed within the next week and the Park will provide the 2007 data
including subsite data on Drakes Estero on disk

Primary data for years prior to 1996 is not contained in the records of the National Park Service
Consequently we cannot provide this early primary data in response to your FOIA request In our June 13
2007 response we have provided you with the reports in the possession of the National Park Service that
address data for these prior years

The National Park Service plans to have the data analysis for 2007 performed by an independent party
likely marine mammalogists from either the National Marine Fisheries Service or the Marine Mammal
Commission who are experts in this area We expect this analysis to be completed within the next few
months We request that you refrain from publishing analysis based on this data until these experts have
had an opportunity to perform their analyses In addition the scientistsat the Park who have supervised
this data collection plan to publish in one or more scientific journals based on this primary data and we
request as a professional courtesy that you refrain from publishing in a scientific journal based on these
data until the scientistswho were involved in the primary data collection have published in a scientific
journal based on their work

1
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Don Neubacher To Ann NelsonPORENPS@NPS

06042007 0819 AM
cc

PDT Subject FOIA Request

Don Neubacher

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

415 4645101 office
415 2330303 cell
415 6638132 fax

The National Park Service cares for special places saved by the American people so that all may
experience our heritage

Forwarded by Don NeubacherPORENPS on 06042007 0819 AM

Donna

Donna@gstexcom

06042007 0746 AM
MST

Dear Mr Neubacher

To DonNeubacher@npsgov
cc HollyBundock@npsgov

Subject FOIA Request

Enclosed is a FOIA request from the Alliance for Local Sustainable Agriculture

Please respond to this email to indicate you have received it

Sincerely

Donna Yamagata
Secretary

ALSA

PO Box 1316

Pt Reyes Station CA 94956
4156699691

ota

ALSAfoia2pdf



John DiGregoda To Don NeubacherPORENPS@NPS

05302007 0459 PM
cc

PDT
Subject Lunny Silage

Don

I need a little guidance for the few paragraphs for the letter

Who is the letter to

Are we strictly focusing on silage

Should I include language that they needed to cut in the unauthorized areas due to their overstocking and
grazing down their authorized silage areas 190 acres

Any other tidbits I should include

Will pull the paragraphs together tommorrow I am out on Friday will be in all week next week

I just talked with Helgen from Marin Organic He thought I would be at the site inspection for Salmon Safe
tommorrow Wanted to know what issues we have with their operation I gave him 4 points that Lunnys
are out of compliance with their SUP

Overstocking this winter met AUMs in a little over 4 months

Due to overstocking grazed down their authorized silage areas so nothing left to cut

They dont fix their fences

The pile of plastic in their feed lot is huge and the wind blows plastic pieces towards DrakesEstero and
AbbottsLagoonOcean they dont keep the place clean

John ONQUW
Range Management Specialist
Point Reyes National Seashore
1 Bear Valley Road
Point Reyes Station CA 94956
415 4645172



Dan Kent

dan@salmonsafeorg

04052007 0452 PM

MST

hi Don

To DonNeubacher@npsgov
cc

Subject Re Photos

Thanks for the follow up Ill look forward to receiving those photos and staying in touch

best regards Dan

Dan Kent

SalmonSafe
5032323750

5032323791 FAX

dan@salmonsa eorg
wwivsalmorrsafeorg

On Apr 5 2007 at 201 PM Don Neubacher@ppssgovwrote

Dan thanks for a good conversation on your program I cant find the
photos and our range conservationist is gone to Monday I will send them
after he gets back early next week

Don

Don Neubacher

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

4154645101 office
4152330303 cell
4156638132 fax

The National Park Service cares for special places saved by the American
people so that all may experience our heritage



Dan Kent

dan@salmonsafeorg
04232007 0144 PM

MST

hi Don

To DonNeubacher@npsgov
cc

Subject Re Photos

I thought Id check back in with you regarding those Lunny Ranch photos

Id also welcome any other info you might have that outlines NPS
concerns with that particular grazing operation

Thanks again
Dan

On Apr 5 2007 at 201 PM DonNeubacher@npsgov wrote

Dan thanks for a good conversation on your program I cant find the

photos and our range conservationist is gone to Monday I will

send them

after he gets back early next week

Don

Don Neubacher

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

415 464 5101 office
415 233 0303 cell
415 663 8132 fax

The National Park Service cares for special places saved by the
American

people so that all may experience our heritage
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March 15 2004

Mr Tom Moore
California Department ofFish and Game
Marine Region Laboratory
P O Box 1560

Bodega Bay CA 94923

Dear Tom

d OC9 Y

We appreciated receiving a copy of the correspondence dated February 2 2004 regarding Tom
Johnsonsinterest in renewing his lease in Drakes Bay As we discussed at our last meeting we
are enclosing copies of the legal opinions from our SolicitorsOffice about the aquaculture
activities of Tom Johnson for your perusal We requested these opinions because of the
complexity ofthe activities and ownership situation ofthe submerged lands in Drakes Estero

As you know Mr Johnson is under a Marin County Superior Court Order that requires actions to
improve the health and safety ofhis operation In turn he is now under a cleanup and abatement
order from the California Coastal Commission It seems prudent and in the best interest of the
public to not entertain a renewal ofhis submerged lands until these problems are rectified with
these two agencies

After reading the legal opinions from our SolicitorsOffice we wish to have a meeting with you
regarding how to proceed At this time we still believe Mr Johnson will need a permit from the
National Park Service to operate in Drakes Estero and additional environmental compliance may
be necessary

Again we appreciate you working with us on this issue and we are prepared to work together to
ensure the resources are protected in Drakes Estero We look forward to hearing from you

Sincerely

Don L Neubacher
Superintendent

Enclosures

DLNeubacheran31504
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United States Department of the Interior R CDIVEL
FF

Fort Reyes

OFFICE OF THE SOLICITOR

San Francisco Field Office
1111 Jackson Street Suite 735

Oakland California 94607

EAR 04

MEMORANDUM

To

From

Re

Superintendent
Point Reyes National Seashore

Field Solicitor

San Francisco Field Office

Johnson Oyster Company Property Status

February 27 2004

4 1sSt
lrC Fr

GULL

As requested this office has reviewed the case file pertaining to the long
standing non compliance by the Johnson Oyster Company JOC with the terms and
conditions of its Reservation ofUse and Occupancy Reservation

The Johnson Oyster Company is operating on National Park Service fee land
in Point Reyes National Seashore under a 1972 Reservation in which Tom Johnson as a
condition of his sale to the Park Service reserved the right to operate an oyster farm for
40 years until 2012 For the last many years the JOC has operated in violation of the
agreed upon conditions contained in the Reservation Some of this property and the
adjoining Drakes Estero where the oysters are farmed are currently within designated
Potential wilderness Area 2 and will become wilderness upon cessation ofJOCs
operations As soon as the property and waters are vacated NPS would proceed with its
conversion to wilderness preservation as required by the Wilderness Act 16USC
1131 1136 and more specifically the Point Reyes Wilderness Act of 1976 PL 94544
Oct 18 1976

Potential wilderness is an area which contains lands that are surrounded by
or adjacent to lands with the wilderness designation but that do not themselves qualify
for immediate designation due to temporary non conforming or incompatible
conditions National Park Service Management Policies 2001 Section6221This
designation imposes land management obligations on NPS in that the NPSs 2001
Management Policies direct that the Park seek to remove the non conforming conditions
that preclude wilderness designation

The October 12 1972 Charles W Johnson Tom Johnsonsfather sold his
five acres ofproperty for 7920000to the National Park Service The Reservation

In addition the National Park Service has issued various special use permits to Mr Johnson over the
years



retained for the Vendor its successors and assigns a terminable right to use and occupy
the property together with the improvements situated thereon for a period of 40
years for the purpose of processing and selling wholesale and retail oysters seafood and
complimentary food items the interpretation of oyster cultivation to the visiting public
and residential purposes reasonably incidental thereto

The right to engage in these activities however was made contingent upon
the satisfaction ofvarious conditions including maintaining the property in a safe
sanitary and sightly condition open to reasonable inspection by the National Park
Service and meeting all Federal State and County health sanitation and safety
standards applicable to operation of and residence within areas engaged in the processing
and retail sale ofoysters In addition the JOC was made responsible for utility services
including sanitation not committing waste and complying with all National Park Service
rules and regulations It also precluded constructing any temporary or permanent
structures without the approval of the Park Service

On December 5 1995 the Superintendent wrote JOC a letter describing a
variety of violations of the conditions of the Reservation ie operating a septic system
water system and buildings in violation ofMarin County health and safety codes
Condition 1 of the Reservation maintaining numerous buildings and trailers that were
not authorized by NPS or permitted by Marin County Condition 5 and erecting
structures that were not authorized by NPS or permitted by Marin County Condition7
Six months later on April 10 1996 the Superintendent sent JOC another letter
explaining his noncompliance with the mobile home conditions imposed on JOC in the
Reservation 3

To date JOC continues to violate the terms of the Reservation In his most
recent communication with Mr Johnson on September 17 2003 the Superintendent
wrote a letter detailing JOCscontinuous violations of the Reservation The letter notes
that required permits have not been obtained a sewage system was not installed and
design and environmental compliance reviews have expired The letter also describes
other violations found during a recent inspection including water draining into the Estero
from JOCs shucking room the presence ofoverflowing oil and gas drums inadequately
contained above ground fuel storage tanks the careless presence of fuel containers
engines refrigerators and other items operation ofessentially a junkyard and other
health and safety violations

Because JOC operates with major violations ofthe terms ofthe Reservation
well documented noncompliance JOC is clearly in breach ofcontract which relieves the
National Park Service of its obligation to permit JOC to remain on the property until

Z The letter also described a variety of violations of the conditions of JOCs special use permits for the use
of a waterwell drilled on Seashore land and also for parldng facilities

Despite Mr Johnsonscontinuous violation of both the terms of his agreements with the National Park
Service and Marin Countys regulations the County sought to find a friendly solution that would avoid
forcing Mr Johnson off the property on which he operated JOC Thus on January 9 1997 Marin County
and Mr Johnson entered into a Stipulated Agreement Between the Parties and Order Stipulated
Agreement detailing Mr Johnsonsmaintenance obligations and specifying the consequences of
noncompliance Marin County Superior Court 165361

2



2012 Given the requirements of the Reservation and JOCs failure to satisfy them the
Park Service clearly has the authority to terminate the Reservation and to direct JOC to
vacate the property on which it operates

Removal of JOC from the Point Reyes National Seashore property and its
oyster farming from the Estero would allow the Service to begin the conversion of the
area to wilderness status which directive Congress charged the Park Service to
accomplish

Ralph Mihan

4 in contrast to the Reservation the Marin County Court approved Stipulated Agreement does specify
consequences for failure to comply with its conditions These consequences are cessation and removal of
the offending activity

3



United States Department of the Interior

IN REPLY REFER TO

February 26 2004

OFFICE OF THE SOLICITOR
San Francisco Field Office

1111 Jackson Street Suite 735
Oakland California 94607

To Superintendent
Point Reyes National Seashore

From Field Solicitor

San Francisco Field Office

Re Point Reyes Wilderness Act

As requested this memorandum opinion reviews the Point Reyes wilderness
situation as it related to the Johnson Oyster Company 40 year Reservation of Use and
Occupancy which expires in 2011 or might be terminated sooner for cause or other
processes The Wilderness Act of 1964 and the Point Reyes Wilderness Act of 1976
provide the guidance for implementation ofwilderness within the Seashore and are the
basis for NPSsobligations to manage the subject land and waters toward conversion of
the potential wilderness areas to wilderness status

In conjunction with the Seashore authorization Act of 1962 the State of
California by 1965 legislation copy attached conveyed to the United States all of the
right title and interest of the State in lands one quarter mile seaward of the mean high
tide More precisely the State granted all the tide and submerged lands or other lands
beneath navigable waters situated within the boundaries ofthe Point Reyes National
Seashore to the United States Excepted from this grant and reserved to the State
were the right to fish upon and all oil gas and other hydrocarbons in the lands
together with the right to explore or prospect within the tidal and submerged lands
However these reserved rights were not to be exercised in such manner as to cause
unnecessary pollution of the coastal waters and no well or drilling operations of any
kind shall be conducted upon the surface ofsuch lands

On October 18 1976 the Point Reyes Wilderness Act designated25370 acres as
wilderness and 8003 acres as potential wilderness Public Law 94544 Oct 18 1976
The area designated as potential wilderness 2811 acres for area 2 ofthree areas



included the waters of the Drakes Estero and the adjoining intertidal land and upon
which Johnson Oyster Farm operates a commercial oyster business map attached

This Congressional designation of the wilderness and potential wilderness see
the House and Senate discussions of the legislation in the Congressional Record copy
attached was made notwithstanding a September 8 1976 letter written by John Kyl
Assistant Secretary of the Interior to James A Haley Chairman of the Committee on
Interior and Insular Affairs wherein he stated the Departmentsposition on the Point
Reyes Wilderness Act While DOI was largely supportive ofthe Act Mr Kylsletter
said that the Department did not recommend the inclusion ofthe tidelands extending one
quarter mile offshore within the boundaries ofPoint Reyes as granted by the State of
California as potential wilderness According to the Kyls letter the States retention of
mineral and fishing rights rendered this area inconsistent with wilderness This letter
is the onlyrecord in the legislative history that raises this point in the areaswilderness
and potential wilderness designation After review ofthe 1965 State Act the Wilderness
Act Point Reyes Wilderness Act case law and present dayNPS Directorsordersand
Management Policies it is the view of this office that the remarks in the Kyl letter are not
only inaccurate but overridden by the Congressional action as explained below

The 1965 State Act is very limited in its two reservations of rightsiepublic
right to fish and severely restricted mineral exploration accessie no surface
disturbance ofany kind Both reservations would not conflict with the Secretary
converting the potential water area and shore land wilderness acres into designated
wilderness Further notwithstanding the Departments letter the Congress ultimately
designated 25370 wilderness and 8000 potential wilderness acres which exceeded the
acreage recommended by the Administration This reflects that Congress did not heed
Mr Kylsrecommendation and conclusions and enacted preferred wilderness act

Addressing the potential wilderness lands and water the House Report 941680
accompanying the eventually enacted Bill HR 8002 states that it was its intent that there
be efforts to steadily continue to remove all obstacles to the eventual conversion of
these lands and waters to wilderness status copy attached The designations are
implemented by the Park Services2001 Management Policies on wilderness which state
that Inthe process of dete suitability lands will not be excluded solely because
of existing rights or privilegesegmineral exploration and development commercial

1 It is noted that the State continues to issue to Johnson Oyster Company commercial allotments
in Drakes Estero which seem to be in conflict with the 1965 State legislative grant and 1976
Congressional mandate to convert the bays ofthe Estero into wilderness status On the other hand the
continued upblic fishing in the Estero is consistent with the State legislative grant and the conversion to
wilderness status

Further since the United States owns the tide and submerged lands in Drakes Estero it clearly
follows that permission ofNPS is appropriate for commercial activities taking place on those granted
lands



operations Further the Park ServicesManagement Policies clearly state that the
Park Service must make decisions regarding the management ofpotential wilderness
even though some activities may temporarily detract from its wilderness character The
Park Service is to manage potential wilderness as wilderness to the extent that existing
non conforming conditions allow The Park Service is also required to actively seek to
remove from potential wilderness the temporary non conforming conditions that
preclude wilderness designation 631Wilderness Resource Management General
Policy selected excerpts attached

Hence the Park Service is mandated by the Wilderness Act the Point Reyes
Wilderness Act and its Management Policies to convert potential wilderness ie the
Johnson Oyster Company tract and the adjoining Estero to wilderness status as soon as
the non conforming use can be eliminated

s

plc
Ra1Dh Miha

2 See the District Court ruling that past commercial activities in this case timber harvesting do not
preclude an areaswilderness designation Minnesota Public Interest Research Group v Butz 401 F Supp
1276 1329 1975

3 The status of the Johnson Oyster Company will be addressed in a separate document

3
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The National Park Service will manage wilderness areas for
the use and enjoyment of the American people in such a
manner as will leave them unimpaired for future use and
enjoyment as wilderness Management will include the
protection of these areas the preservation of their wilderness
character and the gathering and dissemination of information
regarding their use and enjoyment as wilderness The public
purpose of wilderness in the national parks includes the
preservation of wilderness character and wilderness resources
in an unimpaired condition as well as for the purposes of
recreational scenic scientific education conservation and
historical use

The policies contained in this chapter are supplemented by
DirectorsOrder 41 Wilderness Preservation and Manage
ment and by Reference Manual 4 which accompanies the
DirectorsOrder Those documents should be referred to for
more detailed information on the topics covered in this chapter

62 Identification and Designation of the Wilderness
Resource

The National Park Service will use the following wilderness
study process to consider National Park Service areas for
inclusion within the congressionally designated national
wilderness preservation system

621 Assessment of Wilderness Suitability or Non suitability
All lands administered by the National Park Service including
new units or additions to existing units since 1964 will be
evaluated for their suitability for inclusion within the national
wilderness preservation system Additionally lands that were
originally assessed as non suitable for wilderness because of a
non conforming or incompatible uses must be reevaluated if
the non conforming uses have been terminated or removed
A wilderness suitability assessment will consist of a brief
memorandum from the regional director to the Director that
makes a managerial determination as to the suitability of the
park lands for wilderness designation The assessment must
be completed no later than one year after the establishment
of the park or the acquisition of new lands

For existing parks in which wilderness suitability determina
tions have never been undertaken the superintendent must
complete the suitability assessment within one year of the
effective date of this edition ofNPS Management Policies
Also for parks with land originally determined to be unsuit
able but where a non conforming use has been terminated
or removed a reevaluation must be conducted within one

year of the time in which the non conforming use is termi
nated or removed

6211 Primary Suitability Criteria
National Park Service lands will be considered suitable for
wilderness if they are at least 5000 acres or of sufficient size
to make practicable their preservation and use in an unim
paired condition and if they possess the following characteris
tics as identified in the Wilderness Act

The earth and its community of life are untrammeled by
humans where humans are visitors and do not remain

The area is undeveloped and retains its primeval character
and influence without permanent improvements or human
habitation

The area generally appears to have been affected
primarily by the forces of nature with the imprint of
humans work substantially unnoticeable
The area is protected and managed so as to preserve its
natural conditions and

The area offers outstanding opportunities for solitude or
a primitive and unconfined type of recreation

6212Additional Considerations in Determining
Suitability
In addition to the primary suitability criteria there are other
considerations that should be taken into account in determin

ing suitability

A wilderness area may contain significant ecological
geological or other features of scientific educational
scenic or historical value although it does not need these
things to be considered suitable for wilderness designation
Lands that have been logged farmed grazed mined
or @ @otherwise utilized in ways not involving extensive
development or alteration of the landscape may also be
considered suitable for wilderness designation if at the time
of assessment the effects of these activities are substantially
unnoticeable or their wilderness character could be

maintained or restored through appropriate management
actions

An area will not be excluded from a determination of

wilderness suitability solely because established or proposed
management practices require the use of tools equipment
or structures if those practices are necessary to meet
minimum requirements for the administration of the area
as wilderness

In the process of determining wilderness suitability lands
will not be excluded solely because of existing rights or
privileges egmineral exploration and development
commercial operations agricultural development grazing
or stock driveways If the National Park Service deter
mines that these lands possess wilderness character they
may be included in the suitability determination so that they
can be considered for designation as wilderness
or potential wilderness
Lands containing aboveground utility lines will normally
not be considered as suitable for wilderness designation

but they can be considered as suitable for potential
wilderness designation if there is a longterm intent to
remove the lines Although relocation outside wilderness is
preferable areas containing underground utility lines may
be included if the area otherwise qualifies as wilderness and
the maintenance of the utility line including use of mech
anized and motorized equipment is administered under
minimum requirement procedures identified in the parks
wilderness management plan No new utility lines may be
installed in wilderness and existing utility lines may not be
extended or enlarged except as may be allowed pursuant to
section 1106 of ANILCA 16 USC 1133c



Historic features that are primary attractions for park
visitors will generally not be recommended as suitable for
wilderness designation However an area that attracts
visitors primarily for the enjoyment of solitude and
unconfined recreation in a primitive setting may also
contain cultural resource features and still be included in
wilderness Historic trails may serve and be maintained as
part of the wilderness trail system as identified and
coordinated within an approved wilderness management
plan and the parkscultural resource plan Structures of
historical significance need not be deleted from wilderness
area proposals A recommendation may be made to include
a historic structure in wilderness if 1 the structure would
be only a minor feature of the total wilderness proposal
and 2 the structure will remain in its historic state
without development

Overflights do not make an area unsuitable for wilderness
designation The nature and extent of any overflight
impacts and the extent to which the impacts can be
mitigated would need to be addressed in subsequent
wilderness studies

6213 The Assessment Process

The Service will involve the public in the wilderness suitability
assessment process through notification of its intentions to con
duct the assessment and publication of its determination either
as suitable or as nonsuitable for further wilderness study
Notification will include the issuance of news releases to local

and regional newspapers and the publication of a final suitabil
ity determination in the Federal Register The final determina
tion of an areas suitability or nonsuitability as wilderness must
be approved by the Director before publication of the final suit
ability determination in the Federal Register For areas deter
mined to be non suitable for wilderness designation the wilder
ness preservation provisions in the National Park Service
Management Policies are no longer applicable

622 Wildemess Studies

Lands and waters found to possess the characteristics and val
ues of wilderness as defined in the Wilderness Act and deter
mined suitable pursuant to the wilderness suitability assess
ment will be formally studied to develop the recommendation
to Congress for wilderness designation The National Park
Service will continue to undertake wilderness studies of all
lands that have been determined to be suitable as a result of

the wilderness suitability assessment Also studies will be
made of lands for which subsequent legislation directs that
wilderness studies be completed

Wilderness studies will be supported by appropriate documen
tation of compliance with NEPA and NHPA The Council on
Environmental Quality requires environmental impact state
ments for wilderness studies that will result in recommenda

tions for designationsie proposals for legislation to desig
nate as wilderness

6221 Potential Wilderness

A wilderness study may identify lands that are surrounded by
or adjacent to lands proposed for wilderness designation but
that do not themselves qualify for immediate designation due
to temporary non conforming or incompatible conditions
The wilderness recommendation forwarded to the Congress
by the President may identify these lands as potential

wilderness for future designation as wilderness when the non
conforming use has been removed or eliminated If so author
ized by Congress these potential wilderness areas will become
designated wilderness upon the Secretarys determination
published in the Federal Register that they have finally met
the qualifications for designation by the cessation or termina
tion of the non conforming use

6222Proposed Wilderness
The findings and conclusions of a formal wilderness study
will be forwarded from the Director to the Department of the
Interior Assistant SecretarysOffice as proposed wilder
ness The proposed wilderness recommendation will identify
park lands that are being recommended for immediate wilder
ness designation as well as any other lands identified as
potential wilderness

623Recommended Wilderness

The Secretary of the Interior is responsible for recommending
to the President those lands under hisher jurisdiction that
qualify for inclusion within the national wilderness preserva
tion system The Secretary performs this function through the
Assistant SecretarysOffice by reviewing NPS proposed
wilderness and either approving orrevising the proposal The
final result is forwarded by the Secretary of the Interior to the
President for his consideration The President is then responsi
ble for transmitting to both houses of Congress his recom
mendations with respect to wilderness designation These rec
ommendations must be accompanied by maps and boundary
descriptions The National Park Service will track the status
in Congress of the wilderness designation process

624 Designated Wilderness
After the Presidents formal transmittal of the Secretarys
wilderness recommendation to the Congress Congress consid
ers the Presidents recommendation and may subsequently
enact the legislation needed to include the area within the
national wilderness preservation system as designated andor
potential Wilderness The National Park Service will assist
the Department and Congress in this process as requested

63 Wilderness Resource Management

631 General Policy
For the purposes of applying these policies the term wilder
ness will include the categories of suitable study proposed
recommended and designated wilderness Potential wilderness
may be a subset of any of these five categories The policies
apply regardless of category

In addition to managing these areas for the preservation of the
physical wilderness resources planning for these areas must
ensure that the wilderness character is likewise preserved This
policy will be applied to all planning documents affecting
wilderness

The National Park Service will take no action that would

diminish the wilderness suitability ofan area possessing wilder
ness characteristics until the legislative process ofwilderness
designation has been completed Until that time management
decisions pertaining to lands qualifying as wilderness will be
made in expectation of eventual wilderness designation This
policy also applies to potential wilderness requiring it to be
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managed as wilderness to the extent that existing noncon
forming conditions allow The National Park Service will seek
to remove from potential wilderness the temporary non
conforming conditions that preclude wilderness designation
All management decisions affecting wilderness will further
apply the concepts of minimum requirements for the
administration of the area regardless of wilderness category

632 Responsibility
National Park Service responsibility for carrying out wilder
ness preservation mandates will be shared by the Director
regional directors and superintendents of parks with suitable
study area proposed recommended and designated wilder
ness Interagency cooperation and coordination and training
responsibilities will also be carried out at the Washington
DC region and park levels Specific wilderness management
responsibilities will be assigned at each of these administrative
levels to carry out these responsibilities effectively and to facil
itate efforts establishing agency and interagency consistency
in wilderness management techniques

Superintendents will provide the information needed to pre
pare an annual wilderness report to Congress and to report
to the Director on the status of wilderness management in the
national park system Based on this information the Associate
Director for Operations and Education will provide the
Directorate with recommendations and advice to permanently
establish a system of accountability consistency and continu
ity for National Park Service wilderness management

633 Consistency
The National Park Service will seek to achieve consistency in
wilderness management objectives techniques and practices
on both an agency and an interagency basis Accordingly the
National Park Service will seek to maintain effective intra
agency and interagency communications and will encourage
sponsor and participate in intra agency and inter agency
training and workshops designed to promote the sharing of
ideas concerns and techniques related to wilderness manage
ment However the need for interagency consistency will in
no way diminish any established National Park Service wilder
ness standards and values

634 Wilderness related Planning and Environmental
Compliance
Policies on wilderness planning and compliance include the
following

6341 Zoning for Wilderness
When necessary all categories of wilderness may be zoned for
visitor experiences and resource conditions consistent with their
wilderness values within the established management zoning sys
tem for each park However management zoning or other land
use classifications cannot and will not diminish or reduce the
maximum protection to be afforded lands with wilderness val
ues Transition zones adjacent to wilderness may be identified to
help protect wilderness values but no transitional or buffer
zones are appropriate within wilderness boundaries

6342 Wilderness Management Planning
The superintendent of each park containing wilderness
resources will develop and maintain a wilderness management
plan or equivalent planning document to guide the preserva

tion management and use of these resources The wilderness
management plan will identify desired future conditions as
well as establish indicators standards conditions and thresh
olds beyond which management actions will be taken to
reduce human impacts to wilderness resources

The parkswilderness management plan may be developed
as a separate document or as an action component of another
planningdocumentWilderness management plans will be
supported by appropriate documentation of compliance with
NEPA and NHPA The plan will be developed with public
involvement and will contain specific measurable manage
ment objectives that address the preservation and manage
ment of natural and cultural resources within wilderness as

appropriate to achieve the purposes of the Wilderness Act and
other legislative requirements

See Carrying Capacity 82 1

6343Environmental Compliance

Proposals having the potential to impact wilderness resources
will be evaluated in accordance with National Park Service
procedures for implementing NEPA Those procedures include
the use of categorical exclusions environmental assessments
EAs andorenvironmental impact statements EISs
Administrative actions impacting wilderness must be
addressed in either the EA or EIS accompanying the approved
wilderness management plan or as a separate environmental
compliance document

Managers contemplating the use of aircraft or other motor
ized equipment or mechanical transportation within wilder
ness must consider impacts to the character esthetics and
traditions of wilderness before considering the costs and
efficiency of the equipment

In evaluating environmental impacts the National Park
Service will take into account wilderness characteristics and
values including the primeval character and influence of the
wilderness the preservation of natural conditions including
the lack of manmade noise and assurances that there will be
outstanding opportunities for solitude that the public will be
provided with a primitive and unconfined type of recreational
experience and that wilderness will be preserved and used in
an unimpaired condition Managers will be expected to
appropriately address cultural resources management consid
erations in the development and review of environmental
compliance documents impacting wilderness resources

Also see DirectorsOrder 12 Conservation Planning and
Environmental Impact Analysis

635 Minimum Requirement

All management decisions affecting wilderness must be consis
tent with the minimum requirement concept This concept is a
documented process used to determine whether administrative
activities affecting wilderness resources or the visitor experi
ence are necessary and how to minimize impacts The mini
mum requirement concept will be applied as a twostep
process that determines
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unazinMconsent hilt all Members
may rays a I slatiecan in such to
revtw and extend I remarks in the
RrAm on U2e bt lust yasse

The SParcaa Is there objection to
the Mumt at thegentlemanfrom Tp

Them wasno objecttonn

F D ON OP ANCANLEGIONS
FREEDOM REIS

Mr TAYLOR of North Carolina Mr
Speaker I ask unanimous consent for
the immediate consideration of the Sen
ate joint resolution 48J Rea 181 to
authorize the erection of the American
regionsFreedom Bell en lands of the
park ss of the Datrict of Columbia
and for other purposes

The SPEAXML Is there objection to
the request of the genteman from North
Carolina

There wan no objection
The Clerk read the Senate joint reso

lution as follmm
SJ 11t let

Resolved by the Senate and House of Rep
reentatines of the Untied States of America
its Congress asulbled That the American
Legion to authorised to erect on lands of
the park systm of the 046triet of Columbia
and Its environs on lands owned by the
United States and to present to the Congress
of theUnited States on behalf of the children

of America the American Legions Preedom
Bell its honor of the Dicentennlsi celebra

tion of the elgning of the Declaration of
Independensi

Sts Z All plans for the choice of the alto
and the placement of the freedom bell pur
suant to the flrst section of this bill em
subject to 1 the approval of the 8reretary
of the Interior the ComwLolon on FS no Acv
and the National Capital Planning Coin
mtvlon and 9 the placement of the bell
Is begun within Ave years after the date of
enactment of thLALL

The SPEAKER Is there objection to
the request of the gentleman from North
Carolina

Mr SEBELIUS Mr Sneaker reserving
the right to object w111 the gentleman
tell us how this differs from House Joint

Resolution 915 which was passed on this
subject on September 20

MrTAYLOR of NorhCarolina If the
gentleman will Meld the House and Sen
ate jointresolutions are similar in intent
There Ls a slight wording difference In
the two mesures The Senate resolution

would provide that the bell would be
placed on park system lands in the Dis
trict of Columbia or its environs The
House passed meastIewould have au
thorized the consideration of its place
anent on any federally owned lands in
this same Lrea We have consulted with
the ofliclOs of the American Legion who
have offered to donate this beiltothe
United States and they concur that the
Serrate resolution would still permit the
aretar1 and the American Legion to
rind a suitable plaice in or near the Na

tLas Capitol for the 1st of this
Leif

Mr SEBEs L thank the gentle
mean

I wltbdrawmyrexwratkm ofobjettlm
Tile SiAXIs there objection to

SArequest of the gentleman from North
Carolina

There was noobjection
The Senate joint resolution was or

dtred to be read a thirdtime was rya
the third time and Fawed

A mouoa to reemisWerwas laidon the
table

DESIGNATING CERTAIN LANDS IN
POINT REYES NATIONAL SEA
SHORE AS W EILNE88

Mr TAYLOR of North Corollim Mr
Speaker I ask unanimous consent for
the immediate consideration of the bill
IHR800 to designate certain lands In
the Point Reyes rational Seashore
Calif as wilderness to designate Point
Reyes National Seashore as a natural
area of the national park system and
for other purposes

The SPEAKER Is there objection to
the request of the gentleman from North
Carolina

Mr SEBEIIOSMr Speaker reserY
Ins the right to object I just would like
to ask the ventlemn from North Caro
lina to give us the details in this bill

Mr TAYLUM of North Carolina Mr
Speaker will the sentlerlan yield

Mr SESEEMM I yield to the gentle
mars from North Carolina

Mr TAYLOR of North Carolina Mr
Speaker this bill RR8009 would des
ignate some 25370 acres of federally
owned land within this nationalseashore
as wilderness An additional 8003 acres
would be classified as potential wilder
ness additions This In a wilderness dcs
ignation which has been recommended
by the President to the Congress and
which has the support of a wide variety
of local and national organizations

Mr Speaker I want to commend the
gentleman from California Mr ionNI
BURT m who represents the area and
has done an outstanding job in brhWft
the various groups together and getting
a compromise bill which has almost
unanimous support

Mr Speaker the bill does two other
thiriss It names the Envionlnental Edu
cation Center within the seashore after
the late Congressman Clem Milker who
was iristrumental in establishing this
unit of the national park system The bW
also contains additional strengthening
language to the original act to insure
that the continued management of this
national seashore will continue to fully
rrotect its natural and scenic values

Var SEZELLIIS Mr Speaker further
reserving the right to object I would like
to ask the gentleman from North Caro
lina what is the cost of this measure

Mr TAYLOR of North Carolina 3ft
Speaker if the gentleman will yield fur
ther this Is already federally owned land
There is no cost

Mr ShBEL MS Mr Speaker I support
this bill which will dcsigllate certain

lands as VINlen11 In the POW ROM
Nattanal Seashore tn almil 7
bill represents baale eareenums tw on
pestlim inrludltlli eonsemuoaa organim
tlem and the admintstmtton it is a g
asset to be able to have a wi derrasas area
of Zhis size and parity to close to sn
Fmrxisco and the very highly developed
bay area This cootmat presides W the
more reason to aware that this wilder
ness Is protected andatlWand in as pum
a condition as free
from the evidences of any works or
mechanisms ofeivrilzation TheNational
Park Service has assuredus thatthe area
to be designated as wilderness L now
completely free of AM development or
manmade facinties Enactment of this
legislation will assure Use retention of
that condlttom It will also probably rAn
become a challatge to the National Park
Service in Its management of this area
under terms of the Wilderness Act to
assure the retention of solitude within
the wilderness Lis might soon neces
sarlL lead to some form of mtioning of
Use

Per those who desire an outdoor ex
perknC41 of leas primitive nature there
remains the balance of the Point Reyes
Natkonal Seashore and the adjacent
Golden Gate National Recreation Area
the latter of which 1s somewhat toward
the farther end of the spectrum in de
sign for providing a more development
aform of outdoor recreation

In recognition of this broad spectrum
of outdoor recreation opportunities In
this local area this legislation also
amends the 1982 authoftdn3 legislation
for Point Reyes by rehiforeing a commit
ment to the preservation of natural val
ues As a consequence of this change the
National Park Service adirthdArative
manage rent categorization of this area
as a recreational am is expected to
change to natural area With that type
of adjushnalt along with the somewhat
more recreational ortentatian of the
nearby Golden Gate National Recre
ational Area and at the other extreme
the wilderness designattoa of part of
Point lames itself a wide apeetrum of
difftring types of outdoor recreation use
opportunities will be provided This is a
most desirable end product as nearly
every reasonable degrm of outdoor rec
reation pursuit can likely be accommo
dated within theseNational Park Service
managed areas

Mr Speaker I believe this is agood
billwhich should be adopted by this body
and I urge my colleagues to vote for it

Mr DON IL CLAUSEN Mr Speaker
will the gentlemanyield

Mr SEBELIOS I yield to the gentle
man from California Mr Dot H
CIAUSCU

TAr DON KCIAUSEN Mr Speaker I
rise in support of the legislation and to
convey to thecommittee my appreciation
for their efforts in bringing this bill out

I have had a chance to work with the
gentleman from California Mr JouxI
BURTON who provided the work on this
legislation Itused to be that I had Marin
County and Point Reyes Seashore in my
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Initiative marked the pnt time that rise meaty of which resulted froin Amtzicau fee the Senate HR4118 an act 4u
protetus of women had txen Ulu subject initiative and leaticrultlp destgutie the new Fedt4 bulldinu lit
of such a major tntentational conference DedPitc ditticultiex inherent inaorkln3 Albltvueriue N Mex as the Sen
With some exceptions the conference re within are organization of ao tnttnit over star rftnnis Chaves F teal Dulldlntt
corded a number of major achievernrnts rign stat having ditfering Intercats and whichwas read thrice by Nat title
Me United sates made stgnlncant can buckcroundx I belleM that we are mak fhe pRFSiDDIG OrICRR Without
tributiors to the World Plan of Action ingprogress4n acltievtnc mut purpose9lit objection the Senate win proceed to its
which was adopted at the conference the united Nnttotts The United States is 4j l eratlon

thus setting ht motion a program that working actively to detersd its hiterests The mill wag comisidrod ordersl to a
wilt gradually help the world to realize to oppose irresponsible actions and w Utird Trading read t e tl11rJ gate and
the lull rights and potentlal of hall of promote cooperatinn AmOne LIN mumbe passe4

its people In fulftliment of the great twrPOlift Of
At m7 direction in Novi tuber 1575 the Charterwhich vie helped to frame 1O IREyAr10NAL SEA

Secretary of State ICiasinger sent a letter As the world grows increaaingly cent 2110nF CAIJV
to the Director funeral of the Interna plea anal lr rrdependent I conclude that fir ROBERT CIiXitU airiresidcntt1u al Labtar Org6rtdzat1n1 anno Unitedttatesleadership Ltud partiCIPa
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made before then We cited PDW special a pirations for a world of w5ce eras sentatthrs on HJL J002
auras of coieern erosion of tripartite Music Progress stet penal juxUre The titES Dlt Old c1m laid be
representaton selective concern for hat tSrastoKgbuu fore ftss Staatsr R i3 ow an sacs 16
mars rights disrwnrd of due process i4ts Wears moc 0eq r f 1976 d ectuin land In The PolnlR
and inctewcng politicization Of a tech Rolvi NatirnilSeAeltorr Cmlit ss ail
nscal ageiM We tool this step onY after dtrnea ar eWlins the sc Qi 9e A
the most easeful deltheratton and as we III1YT tLT NEW DE rFRT AL4 ber 13 IM 4419 SMx181 as Funita
have stated we wti make every effort to UESSAGE FROm I1fE TnuilrDrnsr 113 UZC4599 rat w for flier Pur
promote conditions that could permit uS TczM1G 0VFICas1d etntw psheen srrs readtcScr b8 its tSCir
toiontinue to portICUMtc in the orranI the Senate 31r lonowiric mecztIrOn he cMJtVA3 OFC With

zation the3resisirnt us gutLsuWzttswhtch a blectML ttsc lemtC illtnMved to at
The 30th session of the Genera 1 wa referredlnJYurstant to or Wteraejm
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October 1 1976 Of Agriculture to Deputy
S 1I2 An set to amend tits National of Under Secretary

Agricultu to provide for an
15130 An act to authoriHR

ze ad3ltionai Aatdatant SecreWxY of Agriculture
lions for construction of isciiitlea on Dusm Trhir purpose

ACC slat fl19 acid for secretary

calLUre to
and for other purposes fickle o the Department of Agri
HR 18276 An act to amend the Dtstrlcb Fns Awards Act of 1976

11 Rights Astor 11sTS provide or an addittonaloMemberr of the

of Coiuinlais 1rillco and Firemen
s Salary Act S 2308 An act to autilorl2e the

of 195x1 to provide for tits same
cost ofliving and

Site to provide for n cooperativat
of

tvlagtHRttniln AK act to require taus ex

itineuts in the basic compensation of anent of the Eugene
c coop

Nall

aa t

Caloric arA of Directors Cotontiiodt
ar

stlon e t2xadli eration O itiCGhefJomceri slid members of the Unitedto Federal in iris op tend nnru3opment comperes to

Paris Police force as are g Wilsetim andforoUivr purposes subject

empli l under theteaersl t3chedulu and S 2748 A act to eliminate a rssth city
n certain a Uk ru

uncovered w sub
to require submittal of a report on theeQissfa Federal nemployment taA to increaseon urof certain lands conveyed to t1e

to the u
city increase the auiotifit of the w

biluy anr xrsl abUly of ta P
of Yakutat Alaska

11R 11303 An Oct to designate
rs

retatizt to the United States Park Feller ti 292J An act to arnovnaetthrtfullttlme
the rate of such lanai the He

and for PurPusel

etal United States Ctrde top ratan T Schneebelt Fetdersl Dutlding
HN IrA45 An set to study and provide

time referUnited Staten magwtratra
shall receive the

icon nstun

enhanced protection for whales an

act tq de

d for Barrio compensation as 11111 Part Closof June 30 1079 thee
continue

Ve iin
other purposes

e magistrates
bnkruptcy and to adjust the salary of p of duties on manganese oreIncluding

MR 15b4o end the RAn signate the J
time

stew

Madden Foot Ufno ilu11d1nS S 319 t An act to am financing for the Na H 1220 Ansc
ailPasunger ruginous ore and related prod

H
dd 15582 An act to Hams the Federal trr Act to pruvlde

Rt t0 amend the Rural
in ilfueftold Wort Vtrlnia tixitGl Ttllroad Passenger CcrPnrnfon LO ElectrlftcatonAct of 1930 as emended fA

office buildin ntretton Act correct uninter td fttequflea In the 3nt
the Eltxabeth Wre Fcticral Dulldlnll urxieittl the taJmnaf Ratt lteorSit rata iletia for horruvire9 from the Rvuall
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of such Act

11178 relating to the Comm
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June 3
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Securi
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An I

t
kurope attt vr nu r purposes

HJ the weekR 1008 Joint resolution
authorizlni d7yaXdaad
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the President to D uriiL thehe Social1976 and ending Oc
Till 3
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of the for titer p fm

and If 1lilfil t to atone

1076 ns National Volunteer
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eufnatlott United titatlt anA Spam

rCSOI
IYt enrol t S 3021 A act to asintl the

international 1 1R 13307 Ar c n ettrno And Ill81115 R jGiiit U un Juturry 4 1976 rand other purposes

e Stilts Al2i1 FlculAselatance Act i9by pfortiuns here signed o UrttZbrC
n
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of the
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that committee on the following dates
had emamined and found truly enrolled
bills and joint resolutions of the Hotise
of the following tales which were there
upon signed by the Speaker

On October 5 06
HR 1073 An act to extend the provisions

of title XII of the Merchant hfarine Act Its
rclatlnl to war rlk Insurance for an addl
ttunal 3 years ending 847 1078
IIR1 An att toetaLllhprocedures

and rewTIaliunts for certain protective aerv
Ict ptovtdacl by the Uultbd Statea Secret
service

Hit 1007 An act to amend title 18 and
title 39 of the United Staten Code to stake
parallel the exemption front lottar prulhi
ikntgranted toneaapapers and to ratiio aad
teevLalon

II14 3177 An act to exempt from duty
rcrtuln aircraft ratuputeuts and tuateruls
intailed in aircraft previously exported tram
tle United Stated Where the aircraft Is re
turned without having been advanced In
value or Inprtwed to condition while abroad
HR2749 An u t to nano a portion of tit

Itr of the Anthony J Celebreae Federal
Building In Cleveland Ohio the George
VahtlingtonItlunrb
IIR 3477 An act for the relief of bits

Helen Wulski Michael Aolakl and Steven
Wolsltl

If R 9605 An act to amend section 5051
of UeIntctrnal Revenue Code of 1954 tretat
Ing to tlio eederal excise tax on be
IiR 42043 An act to designate the new

Foderst building in Albuquerque N 14es
as the Senator Dennis CbaveZ Federal
Building
HR 7929 An act relating to the deduction

of interest on certain corporate Indebtedness
to acquire stock or assets of another
co

RAn act to designate certain lands
to Reyes Nahanni Seashore Call
fornia is wilderntm amending the act of
September 13 1962 476 Stat 6381 as amend
ed tie VSC 459c 811 and for other pit

pwHJt 807An act for the relief of Comdr
Stinter W Birch Jr
HR 9543 An act for the relief of Vupert

Anthony Grant
HR 10073 An act to provide for the mnn

datory inspection of domesticated rabbit
slaughtered for human food anti for of
purposes
RRIt328 An act to amend the act t

tablishing a code of laW for the 12tatrlet o
Columol to pro111bit the unauthorized u
of a rnntor vrhice obtained under a written
rental or other agreement

19 R 11337 An act to amend title19 Vnit
9tatex Code to provide for a mid deend
census of population and for other pur
poses
FiR 11147 An act to authorize converan

of the 1ntrezt rf the United States In cer
tittfatd n Salt IAkeCounty iJht
Shriner Husrltats for Clppedriltlrct
aCticc rtrporalon
IiR 0An act to arwud the set

tahstnr the Indiana Dines rational tAk
shnre to provide for the expansion of t1
likeshore and for other purpmes

II R 11809 An act for t relief aLjIdty

Prtrrir
lop f 1A91 An act to autltnrire the

tt blishmetlt of tht Congaree Stramp Nntinn
fonnment In the State c c ttIC0111
and for other purposes

HR 12717 An pet for the relief of II
Jry Leftmch Diblin

If 14 I2927 An art tdesignate RPMdr
htttlding and VS pent o5cr in 30511r0
as 11c 1hli M Landrum Fedral bufldl
and PatOtnco
HR 13218 An act to emIt the sit

1112 13326 An act to extend until Novem Less

ber 1 1983 tine exldtllig exeutption of the oth

meteashlp Delta Queen from certain vettbel iur

1aa ard

HR 13417 An act for the relief of Dee Ile 13

Part and Marls Parts pa

HR11683 An act W amend the Federal by
Boat Safely Act of 1071 1e

HR 13018 An pct to amend the Centro the

Intelligence Agency Retirement Act of 1064 i

for Certain EnApluyees as amended and for of

seother purpos
HR 13904 An act for the relief of Jesnelo ad

Green as mother of the minor child Rleky to

hailer deceedand as widow rid admlrla tea

tratri of the estate of Roth Odell Baker to

dextmed and fur the relief of Nary Jane u

Baker Nolan individually and as wiltjtr mud rt

tadnatiibtratrlt of the estate of John WU11ars
Bakerdeeasedl W

HH 14451 An act to amend the Federal
Pneperty and AdministtaUVe Serviaax Act of rlt

Fe1949 to permit use donation of deral am of

oil personal property to tine States a local rte

urgaattzaclons for public purpoaee and for
other purpo es El
HR IWU An W for the relief of RAs t

FAuudoItingle rut

HR 14503 An A to name the new post
Oacs 111 YoungstomaOIlo the Michael J

lr

o

Kwmu Poionce
NR 14773 An act to amend utls 30United a

8tatcs Code to make certatrl cbmrgem in the fr
Survivorfleuent Plan provided for under sub
chapter Il of chapter 73 of utie 10 United
States 0deand for cther purposes

86
a

HR148 Antto revu ee thapproprtz tt
tlon authurttun for the Presldenumw z7n 8
Ion Act of 19A3 and far otter purposes b

HR 1497 An act to name the Federal p
office buiCng In AthensGeorgia the Hobert
G Stephan Jr Federal Building
SR 35058 An set to amend the Lmexgency

Livestock Credit Act of 1974
HR 15130 An tact to m111214 ate approprla

tions fur construction of iscillues on Guam
and for other purposes
HR 1327 ac8 An t te amendtheDistrict

ref Columbia Police and PitemensSalary Ac
of 1058 to provide far the name cwt rdIlvlseg
adjustment In the basic compersatiml of
otherm and membcaof the United Stators
Park police force at are given to Pederal m
ploTeeas under the General Srhedtteand to
rquire submittal of a report a atthefeablll

s ty and dealtablllty of etdlfytng the laws re
P

her luting to the Vn1te4 Stater ark Pollee form
HIL 15445 An alt to study and provide

henhanced protection for wales and for
f of her purposes

Se
H1t 15540 An act to dealgnate the Ray J

Madden Poet Office Buildtng
HW 15187 An act to name the Federal

office building in Bluefield W Va the Hlta
e

both lee Federal attildlag
HR 15813 Aar act to amend the Act of

Jinn 3 19113 relatintlto the Cowmisslon on
n Security and Conoeratlon In Eurcpe

HJ Res 1002 Jotns resolution authortintag

o the President toptorlaitn the week beginning
1 October 3 1976 and endt October 0 11076

as Natloual toluntecr Firemen Week
HJ Rose 1103 Joint relutwn matting

e cnntiriire appropriations fur the fiscal year
Ill 187and for other purpnens and

HJIes1111 jolh wtrelutlotl to provide
It Lot4talred individuals my hear and 411

ernlut clea s for benerita ubdrtitle IV
e of the FedeW Ccal Mine Htnith and gafet7

at Art f 1 and to provlee for appeal to
s superior agency authority from any ett1ch
dwertnlnatlon

On October 6 1974
HR 1142 An tto emend the Internal

a Revenue Code of 1951 to provide for a dta
x tributinn daducttou for certain eemettrrp

a g perpetual crc fund to rnodfy the CT0etiee
dates of c trt prcw1sion of theirsReform
Act of ID and t7 Wher pt

9

trestment of social club end certain
er inetnbershlp organIzattons to protrtda
a study of as incenuvea for recicling
for other ourpoew

A 0710 An tics to provide for certain
yaenta to be made to local governmenta
Lila becretw7 of the Interior based upon
amount of certain public kends within
boundaries of such locality
1t 10133 An act to upgrade the posltton

UnderfLretary of Agrleulturr to Deputy
Srrrvtsry of Agriculture to provide tar an

ditie UalstntSecretary Of Agrteul
rDtto increase use erpen5tf Aale of ecr

r or rule of site Depnrtmet iAkrteati
rr It provide for sit edtlitoaal iurinPT
WeJzard of Directors CutlinatrCredit
rpora and for nhrr purpocae
t11t 1131M An art to deslgrate the Her
on TLrhneobeli Fwteral IlulltUntf
HA l2ot3An act w contluLse unttl the
sn of June Its 1970 the etlstivtruspensun

seduties on mangane ore tireiudlaQfer
jelrlota ores and related products
H lt 1i7 An act 160 ataetuf LIM9ura1
ectsficictnoll Act at IP36 sr atnendtd to

nrreet unintetlaed lnegtu lea to the tatArrest
to crlttria for burrowrm fruus Ifte aural

ffilectrtneation Adsulnutmuoa told to make
Litar Lechulcal amendments
If R 12038 Au act w mamend eertaln law

8ec ing petstorlof trio t5oast Guard anti
earother purpoe

1131t 229d1 An se to amend be 22 l
Security Act to repeal 11a seytrencnt that

states pion fur rlvdical aistnhce under
tie X X of such scL Iueiude a pmvtawn
wins consent of tie bleu to c4rtanbutts
rwngbt eith repoet to payaent or Jr
attent uhospital vcrves
H 2L 13959 An act to prodevi fcr wnrnd

anent of the Bretton WandaAernentaAct
hind eeafurother pur

AJL 14041 An act to amend the Ralirrad
aurement Act c4 1974 with respect IA tine

oomputatlen of annuity anwritats in cettala
C and for other purpeaea

HR 14277 An act to direct theZeretarp
of Agriculture to release m enndllonW111h
vspret to certain real property cotnveyod by
tie United States to the board of reges t
of the unlvemues and State oollehes of
Arizona for the sue of the UnlveruitT a
Artzonw
Htt14956 An act to designate the Joe L

gins Pose Ghee and rederal aullding
A 15931 An art to portals the tee o

utswrms declaretlon under pemalty of per
furs as evldene4 In Federal proseWngn
niR 967 Joint resolution sathorixiR n

the acceptance of too Wolnt Consnuttee o
the Library on behalf of the Congrem Trot
the United Staten Capitol 1131storlral SAWN
of preltmilnw7 design sketches and funds fe
mitrvlls in the arst nom corridan In tt
House wing of the Capitol and for oth4
trpoers
Mi Res 1107 Joint rtaoltttlall to precte

for the prinUr and dlstrtbutton of t
Prefdents of the House of Represetttaety
compivd and rmpared by Lewis Deachh
atd

It J Rees I1to Joint resolution to proret
for the conventng of the tlrmt seaslon of t
95thCongress

On October 7 1976

It R 5583 An act to extend th boundi
of the Tintcum Nation1 Facironrrtentil C4
ter and tar other pariuses

It R 728 An act to intend the rtcr
Revee Cnde of jo54 to prrrrilice uL0a
trstlor of means ohe than statap art c4
tainete n distilled spirits as evidence of
navrrtrut to provide an rxtensian of rert
past ton relani to ntemt n the Are
rorees attsstrtg in action and for ocher p
poses

HIL 10101 Jin tart to amend use Intn
o rande of 1954 to ezemot certatn
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tie Fe ltzal tax on the use of cinl aircraft
and frother purpows

11 R It7I0 An act to equreStates to rx
teua unemplwment compemition coverage
to certain previously urtovered woriirs to
iirreaetheartount or the xnrcutt tit
vie Federal uuernpluytnent tax to utere
tereof such tax nndi crother purkrx
tf a 131691nact to designate ernns

lvitrtttt uni of the National Pirk Sern a
riderness to revivette boundanes of cer
tain Oi thxeUnits and for other purptwx
HR 33367 An art to extend and alvend

tlcstate and focal risenAststuttce A of
193 and for other purpotre

H R 14535 An act to amend tltr
tran snd Nationality Act and for Other pur
potr v and
XR H571 An Act to amend chanter 21

n the Internal Revenue Cade of 1934 and
teII of the gocalSecurity Art tot
ttat the payment of ocial rttrnvAke by
nrtnnroGt oreslitration with re 10 1t
rtiploeei shall constitute for ttutli tavid
be etlt pprpose acnanrrct tn b
itch orgAnteitionOf the ceittticate othrrK tr
required to provide social security ttvPasr
for such etnpoyees If It hav not rtceledA
refund or credit of such taxes and to miilre
ttr fitiltg of such a certificate ht any tion
profitonntzatonwhich paid o h taxes but
rceived arefund or credit because it had 101
prattatlrIIed such certificate

or October 8 1416
HR 71 An act to atrtend title M Xlluted

StxuaCade to provide hospital and medical
care to certain members of the Mled
of nations Allied or aseoclatetwIh tite
Uni rd States in World Jsr t or Word
War 11
HP2735 An act tonterd ttil 2a Umtr

4tAtes Code to tmprr re the quAIM of hos
3ttal are rnedlcal servacer And nuring
hona taro In Veterans Adz tCAU01

health care failitles to rAXP rNtatn
ncal and coniorming amendments and fur
utller nurpmes
HH0460 An an to provide for the wtah

3irhntec of eonstltutlons far hc iiNin
Lkilt 9rusm

H It t An act to amend tile 14 Urirted
taus detoGi provide for the tinudt urn11
nstorp appointnteld of cadets tit thelnllxd
States CoetGuard Acadetuy

S a 1191 1 An act to define the urisdictton
u C S courts in stilts against foretanaatei
4tr l etunstances In which forrlqu attires are
u mime from stilt slid to which eeecittu
sitar not be ievedon their property and for
other purposes

H rL 12572 An act to afnflld iteL 4 Oran
anCC11ds Act to improve thr gear tl 1poc

trctand welglatrg system and for other
Purposes

HR 13500 An act to amend the 5xias
Scuty Act withrPect to food stamp pltr
chrors by welfarerstlplents
Flft 13713 An act to provide for nrreax

in appoprttion ceilings and ttoundary
changes n certain unta of the ti tt ottafarF
5istenand for other putposet
iR 131M8 An act to amend Ile 43Ultled

Scald Code to strengthen the stithortt y tit
rte aldministratnr of GeIN TRI Servir 4 v h
reaper to ernrds mauagentent h F1
altnteand ter otherprpses aitd

if R 1533 An act to amra the Ar r
tilt 9 3ki3 173 Star 213 16 1SC Iii
17c l and for other Ptlr

PRF7mrD TO TIRE PRI
MMR SPIVE CIE ADJVr

fr THOMPSON fnn the Commit
tcr on House ildmitiLstraLion retuxted
that thatmnmittee did ore the MlovrinR
antes present to the Ptcsident for his

appsmilbills and joint m4of tain lauds In Salt Lake County Utah to

the House of the followitig titles 5Lrulers Hcrapltats for Crllplea Ctitdren b
Cultrudo cotporatlun

On Ctctiber 1976 HR 114s5 An ct to ancud the nctf
HR 7108 An act to nut prize apprnpri tnbilaiting ttte ladan Dune 1 htt 1amr

Lnicrenmbnmental retearch develtp aLtre to putide fur the
nteusnd deutttattrbtttt lal hire and furttnerpr1o e

MR 5536 An a to amend the Public it R 1IAn act fur theric of
Heath service Act to rstiend extend the

programs of ad5lstance under title VII for HR 1I R91 An act to atYtrt Mu esta
trautng in the heatli and allhed health pro tinnera tit tire Cnitgar Swunip Natltual
frssizmt to revcite NatiItaltb Serv rontlment in the late Of SMi1lt
ice Corps prtntratn and the National Iiealfh artd frother purpate
5er Corps schotarsh tartiing orafn It R 12707 An art tar the relief of Nrry
autl fo other urpttrs Rsv f sit vtPli tnbllug

111t 4054 An act for he ettef Of Mrs N R 322 An art o destg7ida l rder
Srxrisarartile httlidlttf Ard f t linht Artier In literr 7ti

It H 22118 An act to amend the tilde ns the rot11 M Landnlm Yedera itulct
penitent Safety Board Act of 974 to ail aldpost Ortie

we addinonal approprutcrons and for 11 H 13218 An art to jwrnat thesttrirnhrp
other parposes and Unttrd Stares to bin iced a a lloatnt hisi

HR 15240 An act to amend the Rentre And for other p arprArs
Cuutract Act of lt6S to provide Ilia ail H n 13326 An art to extend 1111 Ncrren
ei pXcs other than bona f1de executive her I1tRrd the rxlsting otnipteon tf The
adslntstlaive or profeional enlplorees tramboat Della Qter from ecrianrrset
tt1At be cotttderrd to be sorvce emppeeA laws

for Purposes of such Act and for other lfR I3417 An act for the relief of Me Hit

purpcees Park and Maria Park
On Octobera 1978 HR 13588 An act to streud the 7e01tot

RR 1C73 An act to extend tte provLona Boat Safety Act of 1971
of titles Xit of tse terrhant Marine Art MR 13825 An act to mend the Central
2936 relating to war risk titprance for sn Inteiligence Agency Retirement Act of Igb
additional 3 rears endcnR Septrmber I 2978 inr certuin Emplowcesas aneeded and for

MR 144 Art act to establish PrOreQttres other purpohes

and regulation for certain protrcrice sere It R 1598 An act for the relief of jeanett
ices provided be the U3 Secret RrfvtaY Green as nwther of the minrelltid Rikv
HR I607 An art to amend title 18 and latter deteased and as wldaro and atfmIM

title JO of the United Sttes Code to make tratrtx of the estate Of Enoch Odell tinker

parallel the exemption rum lntprntibl deceased and for the relief of Mary Jane

inn granted to newpapers and to radlo and 13ker Nolan Individually Had Its widow and

tel ton administhairtx of the estate a John VVIIIlant
KR 21 s An act to exempt front date baker deceased

certain airerslt entnpcnenttand materials ILK 14451 An act to amend the Federal

insttrd in alrrraf previously espctried property slid AdminlMratne Scrvicrs Act of
frnnthe United Staten ahem the Ntrcraft 1949 to permit the donation of Fcderni au
Vt retitrned withnut Ittivng berr advanced plus prrtoual property to the States aua iaxal
lvalue or improved in eonditlou while organiIlons for public prp0sel and for
a Biller up AnXR 2749 An art to name a portion of IiR144 act for the relief of nsul

the rte of the Anthony J Celebrerrr Fed Fcitardo Ringle

era Butlding In Cleveland Ohio the ftMT@
HR 145ra An tut o name the nrr priest

Aftcharl
WashinFOn scillAre outer In Youtufotnvfi 0110 the J

if R 3377 An art for the reVef of Its Kirwan Post Office

Neirn Wolafit Mchaei Wolski and Steven H It 14773 An act to amend title loUnitad
Mates Code to snake certain chanttes to titPnlakt

tf R 3643 An act tamend Petitin 309 smvivrrbetient plan provided for underrub
of the Internal Revenue Cntde of 13 Ire chapter 11 of chapter 73 of title 10 Unttcd
gating to the rederat exetse tax on beer

states Code and for other parter

It R 4206 An stet a deslrnate the new It R 14886 All pct to rent w the approprta

Federal bulteinz n Mlinquerque CevTktet
tams au1oatlon for the ltreaidentis

ton 1983 slid or cachet
too as the cnator Denria Chicrz Fedorag

grans Act of

utidtuF ptrpooes
H R 149 An act to name the TederaHR 7929 Ar art relating to the deduction In Athens CIA the Rehm t

of Interest on certain corporate tndebted Ste ens JrJrr Pliers BuildingStephenspnes o actialre stork or ateta of another s R 15 A act to amens the EmrtgeuR 15
cc

Live Credit Act of 1712
146 8002 An act to de4ignate certain HQ IS138 An art to authortm apnrogria

land n r e Paint Rena ttllonsl Seashore toil to cotwtructlon of facilities on Guars
CaAtforrfa w wtldernrrpntenrifnR rile Act

anti terof sr temter 13 1902 e5 StM 538 is n act to amend the Di5276 AnactAIilt15R78vamended I its U Rr45lici3a and for outer AeciCnhrntbfa Police and Ftrrrnens5ktan A
purposes no lobe to provide for the same costoflivin

RIX 8137 An act for lie relief of Com
ndutmenLa In the basic compenskttntt cHander Sarlry S3 Birch Jr nthYrs and inemtera of the Lnted Mats

Hilt 9543 An art for rile relief of Foprt park police force as sae glgen to rederal eua
Anthony Cran piovee3 under the General Schedule aitd tR R tt071An act innronfor the man rrtluire submittal of a report on the teas
dturr Inspection of domrxttr3ited rabbits hility and dentrahility of radifvinc the Ism
laagierect for hurtAnftod att for other relating to Me VS Part Police force
purp acts It R 15435 At act to study and provide et

A R 10238 An alt to emend the Artetah hanced protection for whales and for otlt
1tthtng a rode f law for the Mmtrict of purttosen

liarColumbia to prahbit the unatithorlaacl use HR 10365An act to desgnate the
of a tnotnr rclilcle ahtnlntd tinder to wrttten rlattden Path Office Bullctng
roncM or other agreement IIR 1S An act to name the Feder

Tt it 1133 An ar to amend title 12 United office hultding In iSltirreld W Vs the Eltz
Sttetes elye o prorWe for s triddecade tteth Kee Federal Hplidlrlg
cetrur popatatton and for other parpous HR 13813 An act to amend the ct
IiR 1134 An act to auttiortee conveyance June 3 976 relating to the Commisc1011 a

of the Interest of rite Uotted States in cer Security and Cooperation In Europe
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Woods A roetiaeats AeL XR

for Certain Employrn as amended and fur lnent of the Bretton il
USta

An

stCode to
M
tolhtetau

other purposes
and for other purposes and

It R i99t4 An act for the elef of Jeanette H R 18871 An act to amend chapter 2I of tnortty of the Admtutator of Oener Serb
arr as mother of the minor child Ricky thelttenral Revenue Code of 1984 and title ices with respect to records manage 9

taker drerssed and as widow and sdniInL 11 of the 13oc1111 69curtty Act to P act
that Federal agencies and for other purposes and

rakers

a

the estate of Enoch Odell TSsYrr the payer at of seoelsI security taxes by a H R 18583 An set to amend the act o

dcceaed and for the relief of Uory Jane nonprofit orgeitiratton with rasped to
al

Ju
j Iand

4 Stat
purposes

USC4607 17

uakrr Nowindlvidustly slid as widow and em11ueesshallow
bothillltigabY

adminitnt1 uch oreaniviLtlon the certIncate otherof the esate of John William benefit purycn

Saks deIll of DISAPPROVED
It t 4x7 All act todrect the Secretary of whieeriqui f has no toe IIIIIS

DIE ADJOURN3fER SINE

Aerlulure torirase a cundlIon with respect rrPti real prupr conveyed by the celv refund or credit of suli tbzec acid The President announced his diap
Vnitd hate to tae board of reventh of the to require the 1111219 of such a csttl11catc by
ntcerWeb and State collrFrs of ArLona fur tiny nuuproflt orgattlZIA1011 which paid ouch proval of the following bills with memt

taxes but received a refund or credit betmutie mnduins of disapproval as follows
1014 use of the Urttenttp us Arizona xA 4454

HR 4451 An act to artlend the Federal it

pgwny and Adnuristrattv
donPQs201198

suet eeriirieste

sttyioawttaysr or uiswrr tte Services Act of anal fTOSI
oreit the tttiation o Federal sir HR 1194 An act to

with 1
cite Ilal

1149 to p
p uK peanal propert to the State rursd ff21 Revenue Code of 1954 with renitrid

o tiie I have wi
FO

Qty app

ttx treatnietls ut burial clubs itnd 4ertatn NR ti54 a bill FOP the relief of Dap
4111 orrirszatnns furptbitcptrpouF slid or other wtintxrhUlp urgsuiatlons to provide Sportswear Incorpolated
wher ptirprrtes for a study of Lax Itirtiitltes fur recycilnc NR 4654 appearsars to relate t0 the aM

It R 15170 A Ile amend the Dttric of and t rusher purposes cistirri 114 presented in B A lcKe11icnuniblafoitre and Ftremenss Salt Act of ItR 72211 An set to amend the Internal and CO Inc Y Unified States Unite195to provide fur the name costflivsntj
pjtsrlts

tuii of Revenue Code of 7951 to perttilt
it the basic compentii

the author An

sro nr me1xcs o the US Tstrle Po izaion of means other th stamp on con StatesCuStAAls Court 174fi015h f

rrr air lcen to Federal etuployees under tamers rfdistilled tipira as evidence of tax other ktottn similar claim tut shall e
the Generai

o

and to recl tail provisions relating to members of the of George S BruVtre auhmit paymint to provide an extetiu
of cer another impo is pending 121 the Cam

tot of n rrpc on the
nd to ird bmit it and Co Inc V Unite

Armed Porces missing In sctton and for afates Untied States Cu0toms COU
btit of codifying the laws relating to the

olser jiurposea 73941693
U Park Prille force 9719 An act to provide for certain
HH 445 All act o turfy It proctde en a m tia to be made to local goternments

The United States Government
hantcr prtteL un fn whales and fur other Fthe

to to

rp of the lhterWr tbaed upon
defending these two cases ar

psrpozea andXR 15813 An net to amend the Act of
the anioiiiit of crrtasit public I11uds witltiu the United Status Customs Court is e

J 3 s relting to the Contrrsloton the buutdarua of such locality petted to rule Briefly the litiltatiOn 12
I11t 14210 An art to require States to vohes the appllcablIK Of rerta

Security and Cooperation in Europe pe Cwstonls Cluties
OnOtober is 1976 textenduisemp

tallk re
t uncovvered workers I believe that the courts should be perHJ lies 1107 Joint resolution to prov toircrenbe the smourt of the wages aubject nutted to rule in these c8ts in di

we 1

it r the printing and Alstrtbttinn of the Prec
rdtnts us the house of Repreientatires cola iteahe the of ab

to

nslidfor other course I am also Concerned that r7
1cd mist prepared byIewts Deschler approval of HR 4654 could inappr

s t the courts rulisHR 5181 An act to extend the boundary purposes Ruamend the

if lieTillicuni National Environmental Cen
El
HR 1220 Act ac

f 038 as amended to
1

lriher
predispose

4854 wouldCO
t r d for otter purpos tment of one Unportcorrect iuintenertIt 8x103 An act w deatsil9tcertain lands

d rnrqulttes in We inkiest d trea
e Rural
preferred

others having similar clat
Ira t e at ReyesNatwB

Seashore Calif ElcctT uon Adrrliiiatrntton and nax against the Government
ns wildearilendtu the Act of Sep

truiber 13 19G2 176 Sti 518i as sinended other technicalamendmeits Finally I believe that private rel
459 6111 and for other porposiea H It 131dii Ai net to designatecertain

16 USC

ItR
etab lands wltttn tsltof the

e

Natio Park
other
legislation is appropriate

a

after

114 An act t amend the act e
11 list tie Indiana Dcmstationalygrrhurr yatcrn as wilder to revtx the bound other 4iI legal

available
CCOUTS have

u prttde for the rxlunsion of the lake ants ut artnui of those units and for other
jur5uerl

htre and for otherplrnous purpusrb and

a 11891 An act to authorire the tab 111t14535An net to amend the ImnuGta lmor these reuxons I have withheld
ILhert of the Congaree Swamp National tion and Natiutiaitly Act and for Otter approval from NR 4654
Mottunietit In the State of South Carolina purposes HUliana

m

attd for other purposes
Oilctbtr231976

fectin

R

g ersoinel the

m

Coast Guardfad States Codewtmprove the quality o

U
hoa T am today withhhOldinc Y IIScat

abp pital care medical ervicetand nursing from NR 5446 a bill to implemelit
r other purposes
H R IZ41 An act to amend the Social Se hrme rare in Veterans Administration United States obligations under the r

curtsAnt to repeal the rrgtnrement that n health care factties to make certain tech vention on the International RtguLat
States plan for niedlcai sbtatsnce utuler nrnI and couft ruling attiendmems and for for Preventing Cblllslam at f3ea 197
title XIX of such set include a prostsion other purposes

act to provide for the ebtab The
titng consent of the 5141Ce to certain 1M HR 9460 An

17111 includes a proviSlott w

iir it a tth rtbpect to payment for tnpa Isiandsti
o
Gu

tttutions for the Virgin beliesP1
be

the stItUal
tese

testh1bervlCet Live3 or the Senate to block alnendfTIt 14x41 An act to amend the Railroad I R 10192 An net to nsaie21d title 14
United States Code to provide for the non to the ConvenUon3regulations In

iteirutati
Art of 1974 with respect

a

the

diicrimtnatory appointment aieuitiputatlon of artnultp amounts
n certain intment of cstseta w the by part ng a resolution of dls2PVT

rases and for other purposes and United States Coast Guard Academe Thisprotision is incompatible wit
R1571 An act to permit the usse of un RR 11515 An act to define the juristic express provision in the Constitutior

eetsideclarations under llenaity of perjury 1oi of United States courts in sulfa ngtilnat
1 evidelice in Federal proceedings foreign states the circnmstancts to which a Te3oillai3 hauling the force a

firOctober 13 1970 Joein Late are imtr 41 from butt and to of law must be presented to the Pier
F wchih execution may not be levied on their and if disapproved repotmcd by a

fT S Wt
at to

gri
upgrade

e

r position
thirds matority In the Senaranof Ls der Secrets ofAo Deputy property and for other purposes

srerrarof Agriculture to provide for an HR M72 An act to amend the United 11ouve of Rep esellttitireS It extax
ddltranal Ass itant Secretary of AgrictiltUYe P COnress the power to prorlibiStates Groin 9tantt3rds Art LO improve the the

osicrroae t e comxnsttnti of certain onto grain inspection and weighing system and C1fiC trantiCilOns 9ULnOriZed by lbw
suss At therepartnsent of Agrlculttire for other purposes out chalsus the leaacrd ovi Ot
rassfe or an additional member of the HLt t3 OO An act to nmeiid the Qort lowing the constitutional tirOcests f

ionic of Dtreetort ControOdIty CredtCor tsrttlact with YRlaet to ford stamp ptichatlleOtt1a1 xeBUiYt dotreayer it
P byfor other purpne hw is trtire rent tills

A 3713 Rr actrna1 r Sur inrrrae
mttlVP jet OnFlte3 ilectly is ill

1 it 203 a at to cuntrilc until tltc j zuiye f1312CtfGtlb
or v June 34 1973 as eellt 5u p Fi s

rAivlt o manaancRC ore ttrirludlrg
to ors r ai ill a1rs u bounctsl Yadmlre n 1

a

m sore 214 fundamental tfZiYDC



HOUSE DIMS
HR8002dcittmnte cortain lands In tie

Paint ReYes National aEsore Calif
M wihlcrnesn to desitrmate Point Rcyc4
National Stetshore as a natural atren of
the National Park System and for other
Purposes

Ctimmittert on Interior and inular Afiatrs
Reported with amendment 11
44 1680 32763 Amendredd and PiMsed
Itouse Title uniend
itttatr3Q5161atainttied and sitned
35019 5375 Presented to the Pte41

05380Approved Wuhllc Law
94ti141 353S3

HH027Fortht relief of Comdr itartivv
W Ilirch Jr

Committee on the Judiciary Rcportrrd iS
Jtrat 942361 33331 Parsed Brant
34440 Extunined and started 35079
35370 Yrcrnted to the Pridrr
W380Approved PrivateIaw 94144
31182

HR4046 To amend the internal ltmenur
Cute of 1954 to providetthe rental
vaAw of a parannarr turntnheel to the
surviving spouse of a mimiyter shall be
excudrd from crosi income

Cn1 nnitte e on Ways and Means Ropottel
ritlt uneudrttent 11 Rew 911358
235a9Ltt27450 Rulrs tt5pend
ed Amended and pamed llousr 7493
Rererrvd to Committee on Finance
2100Reported with anstndment IS
R ut94132033DO1

HR61065Fir the relief of Carrara Stu
die

Committee on the Judelary ftrrortud
with amrndtttrnt IN Rept 949two
6 53ftur over 9523 acsed Dloue
12111Peferred to Committee on itse
judiciary 1202

RR 8669Mrkine aprrovrialirans for tr
lApnttnent oftaac and 1lealthlri
r3titm nil tiLPlfaraarl rrtrtdagrn
rus rar tnC f4alr1r endlna Jure n

and 1111 pciendnswdWernhrr
tttd for otitr rjurrxs

liausr overroderrrstelrntial tro 10
IO26 Senate rnerrode PrnadnUal
eW1315 1318
LRSCSOTo amtad section 424drfIite

37 United States Code r0atiRq n per
iem expcnsrs ofnrnbers of the I

formed servirc iraveltnp on ofba
5ttIntst

Clrrttrttt era Amrd ervirraReseertrs
x tlt 7S trp K
8316Amenderd and ma td lcnare
874711ourcurturi In 3rnatr Amend
ment and mevu

1 a57 14541Prexneed In thr Prr
ricnt 14954 Approved iPublc 1v

15107

iJs qo2Ta rrtrnd the autlinrizatlnn fr
tp ro traianto carry out the nz
rtinrcirs Act of 1973

anMrhtut3daAre And F
used Reported with arradmettt1t
Teot 94Soo 61Rulessstrrrr a
Amrneseti said yat3rd Hous 6400ic

f 3 to Comittre on

1IRoilPar the relief c ClOnHo An
rnaitttd on the Jud tarq stara
fir 9I vi dam Irtrdire
3tolfftrevet o Cor titena tl

2l a r rrtof

7F21 t Jr 3 vteli1y Yre1

ahJ pest
J n ale

3tax733r2epttsat atrn

ment y Root 09 239 31701 Antnnd
crt and phrased Senntr 32306Rounc
ee1ncu113 In Eraaate atnendmettta 33017
Exumined and isigited 33203 33760
Prevented to the President 33760Ap
proved Priltdte lava 94 12119r30J

HH 8125 To atnemd section 6701nt2iof
the imtenttal RewnutCode of ltor4 so Iw
to elimmatr the bracket tax on ricusto
Zia ad vaorrin tux

Comntlitrn on Ways rtnd Merns Re ttirled
with amendment I1 litVt 94 128
180iirhttttd 190138 toled of pas
sage under suspension of the rulta
10707
H1182211 ro amend that Ftderal AvIminn

Act of 1058 relating to rmerernry loca
tear Iransaaitlrraantfor cuter purposes

Conlmlltrr ratluulic Works and Tram
pnrtatlen Reported w1tia arnendrrarfat
11 ttrpt 94823 306813611rz suspend
edArnnded and paaaIqed 110ur32f9
ftrfcrred to Cotnettteon Coitmertr
t4 Par edntwrrivte nm nclyd fin
iof S 9101 30429 ffotize concurred
lit legate amendinat with an r uend
anent 2422Stennteturielies 01 40uur
mnendrnrtwith an ntnendmert345

Mft 235ru authorize altprMrations far
the coratruatiota of certnnhlghe3aIn
tternrdance with titre 23 of the Linted
SIM Code and for otherpuritrr
mended and pained actiate in lieu of S

2711 dSettteinatstej on Its amend
rents ana hits for a conference Cn
ffrezvpund4loin dtaerred to
Senate amendment and agreed to a con
lerMW Confer em apvotntrd 16 0on
ferena report FL Itept 641017 ib
fitted lit house aM agreed to 944
1811Conferenc rt9rl aft teal
94741 suhmtttrcl M Serlste stud aarr1
to 10023 1474274expm al orrcer4M
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PUBLIC LAW 94567 HR 131601 Oct 20 1976

90 STATI 2892
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Wilderness areas

Designation

Be it enacted by the emThatiin accor

United States of America in Cong e 16 USC
with section 3c of the Wilderness Act 78 Stat 890designated as wilderness and

16 USC 1132 1132cthe following lands are herebyy the Secretary of the Interior in accordancenote shall be administeredwith the applicable provisions of the Wilderness ActNational Monument New Mexico acBandelier
National

a Bandelier L andsixtysevenrising twentythree thousand two hundreWilderness Plan BandelierMonument epicted on a map entitled d May 6to315 20B and dated MayN Mex ument Netiv Mexico numbered
be know as the Bandelier Wilderness National Monument Colorado

Gunnison b Black Canyon of the Gunnison eighty acrescomprising eleven thousand one hundred and eibonof theCernyNational
Monument Colo

wilderness

depicted on a ma entitled Wilderness Plan Black
National numbered 144 20017 andMonument ColoradoGunnisondated May 1973 to be known as the Black Canyon of the Gunnison

Wilderness
c hua National Monument Arizona wilderness lompprlsChirica wilder

Chiricahna
National g nine thousa

fort acres and potential
In d four hundred a1 depicted a map entitled

Monument Ariz ness additions cola rising two acres ntWilderness Pla chiricalma National Monument Arizona numbe known as the
bored 14i21007 and dated Se tember 1973 to

L
WildernessChiricahua ational ilZonumentWNational Monument Colorado wild

Great Sand d Great Sand Dunes ss

comprising thirty three thousand four hundre seventyDunes
National

hundred and
potent wilderness additions com lrisi ss Plan Great Sand DWildnDunesMonument acres depicted on a map entitled 140 20700 and dated

Colo NationalrZoniunent Colorado numbered

19 to be known as the Great Sand Dunes Wilderness
Haleakala

Februarye1Ialealala National Park Hawaii wilderness comprisinghundred seventy nacresNational
Park Hawaii

housand fivenhpotentialnineteen thousand two ndred
derness additions comprisingfive

ap entitled162920006Aand dateedJulyl1972 to be

Park wii tnmberedPark Hawaiii
known as the Haleakala Wilderness wcomprisingIsle Royale National Park bsichlganIsle Royale

National
fone hundred and thirty one thousand eight hundred and eighty acres

a Park Mich anti potential wilderness adclitiolis comprisinger PlanIsleWilone acres depicted on a map entitledNational Park Michigan numbered 139 20004 and dated December
p

Tree

1474 to be known as the Isle Roy ale Wilderness
g Joshua Tree National Lonument California wilderness cosix hundred an

y
Joshua
National prising four hundred and twentynine thousand
Monument Calif ninety acres and potential wilderness additions comprising thirtydepicted on a map entitledseven thousand five Hundred and fifty acres

90 STATI 2892
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Wilderness Plan Joshua Tree National Monument California
numbered 156 20003D and dated May 1976 to be known as the
Joshua Tree Wilderness
h Mesa Verde National Park Colorado wilderness comprising Mesa Verdeei ht thousand one hundred acres depicted on a map entitled Wil National Parkderness Plan Mesa Verde National Park Colorado numbered Golo

307 20007A and dated September 1972 to be known as the Mesa
Verde Wilderness
i Pinnacles National Monument California wilderness compass Pinnaclesinn twelve thousand nine hundred and fifty two acres and potential NationalMonument Calif

wilderness additions comprising nine hundred and ninety acres
depicted on a map entitled Wilderness Plan Pinnacles National
Monument California numbered 114 20010D and dated Septem
ber 1975 to be known as the Pinnacles Wilderness
j Saguaro National Monument Arizona wilderness comprising

um

National

seventyone thousand four hundred acres depicted on a map entitledWilderness Plan Saguaro National Mounment Arizona numbered
5120003D and dated May 1976 to be known as the Saguaro

Wilderness

k Point Rees National Seashore California wilderness com Point Reyespros n twentyfive thousand three hundred and seventy acres and Nationalpotential wilderness additions comprising eight thousand and three Seashore
acres depicted on a map entitled Wilderness Plan Point Reyes
National Seashore numbered 6190000B and dated September
1976 to be known as the Point Reyes Wilderness1 Badlands National Monument South Dakota wilderness coin Badlands
prising sixty four thousand two hundred and fifty acres depicted on National

nt

a map entitled Wilderness Plan Badlands National Monument S
num

South Dakota numbered 137 29010B and dated May 1976 to be
known as the Badlands Wilderness

m Shenandoah National Park Virginia wilderness comprising Shenandoah
seventynine thousand and nineteen acres and potential wilderness National Park

additions comprising five hundred and sixty acres depicted on a map
entitled Wilderness Plan Shenandoah National Park Virginia
numbered 134 90001 and dated June 1975 to be known as the Shen
andoah Wilderness Ma andSEC 2 A map and description of the boundaries of the areas desi P

nated in this Act shall be on file and available for public inspection in descriptionthe office of the Director of the National Park Service Department of Public inspection
the Interior and in the office of the Superintendent of each area designated in the Act As soon as practicable after this Act takes effect
maps of the wilderness areas and descriptions of their boundaries shallbe filed with the Interior and Insular Affairs Committees of the
United States Senate and House of Representatives and such maps
and descriptions shall have the same force and effect as if included in
this Act Provided That correction of clerical and typographical
errors in such maps and descriptions may be made publication inSnc 3 All lands which represent potential wilderness additions Federal Register
upon

a

publication in the Federal Register of a notice by the Secretary
USC 1131of the Interior that all uses thereon prohibited by the Wilderness Act note

have ceased shall thereby be designated wilderness
c 4 The boundaries of the following areas are hereby revised Boundary

and those lands depicted on the respective maps as wilderness or as revision
potential wilderness addition are hereby so designated at such time
and in such manner as provided for by this Act

90 STAT 2693
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Isle Royale a Isle Royale National Park Michigan
National Park The Act of March 6 1942 56 tat138 16 USC408e408h as
Mich amended is further amended as follows

1 Insert the letterabefore the second paragraph of the first
section redesignate subparagraphs a b and c of that paraggrraph as12 3 respectively and add to that section the

t folio new paragraph
b Gull Islands containing approximately six acres located in

J section 19 township 68 north range 31 west in Keweenaw CountyMichiganb
16 USC 404 2 Amend section 3 to read as follows

SEc 3 The boundaries of theIsle Royale National Parkare hereby
extended to include any submerged lands within the territorial juris
diction of the United States within four and onehalf miles of the

a shoreline of Isle Royale and the surrounding islands including
Passage Island and the GqH Islands and the Secretary of the Interior
is hereby authorized in his discretion to acquire titleby donation to
any such lands not now owned by the United States the title to be
satisfactory to him

i Pinnacles b Pinnacles National Monument California
National 1 The boundary is hereby revised by adding the following de
Monument Calif scribed lands totaling approximately one thousand seven hundred

and seventeen and ninetenths acres
a Mount Diablo meridian township 17 south range 7 east Sea

tion 1 east half east half southwest quarter northeast quarter and
northwest quarter southeast quarter section 12 east half northeast
quarter and northeast quarter southeast quarter section 13 east half
northeast quarter and northeast quarter southeast quarter
b Township 16 south range 7 east Section 32 east half
c Township 17 south range 7east Section 4 west half section 5

east half

d Township 17 south range 7 east Section 6 southwest quarter
southwest quarter section 7 northwest quarter north half southwest
quarter

e 9 Publication in 2 The Secretary of the Interior may make minor revisions in the
Federal Register monument boundary from time to time by publication in the Federal

Register of a map or other boundary description but the total area
i within the monument may not exceed sixteen thousand five hundred

acres Provided however That lends designated as wilderness pur
suant to this Act may not be excluded from the monument The monu
ment shallAlereafter be administered in accordance with the Act of
August 25 1916 39 Stat 535 16 USC 1 et seq as amended and

R supplemented
3 In order to effectuate the purposesofthis subsection the Secre

tary of the Interior is authorized to acquire by donation purchase
transfer from any other Federal agency or exchange lands and inter
ests therein within the area hereafter encompassed by the monument
boundary except that property owned by the State of California or
any political subdivision thereof may be acquired only by donation

A pro nation 4 There are authorized to be appropriated in addition to suchkyt aathoation sums as may heretofore have bee aproprited not to exceed
J 955000 for the acquisition of lands or interests in lands authorized

by this subsection No hinds authorized to be appropriated pursuant
to this Act shall be available prior to October 1 1977

90 STAT 2694
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SEC 5 a The Secretary of Agricultureshall within two years
after the date of enactment of this Act review as to its suitabilityor
nonsuitability for preservation as wilderness the area comprismg
approximately sixtytwo thousand nine hundred and dirt acres

located in the Coronado National Forest adjacent to Saguaro National
Monument Arizona and identified on the map referred to in section
1jof this Act as the Rincon Wilderness Study Area and shall
report his findings to the President The Secretary of Agriculture
shall conduct his review in accordance with the provisions of subsec
tions 3b and 3d of the Wilderness Act except that any reference
in such subsections to areas in the national forests classified as rimitive on the effective date of that Act shall be deemed to be a reference
to the wilderness study area designated by this Act and except that the
President shall advise the Congress of his recommendations with
respect to this area within two years after the date of enactment of

r this Act

b The Secretary of Agriculture shall give at least sixty days
advance public notice of any hearing or other public meeting relating
to the review provided for by this section

i SEC 6 The areas designated by this Act as wilderness shall be
administered by the Secretaryofthe Interior in accordance with the
applicable provisions of the Wilderness Act governing areas designated by that Act as wilderness areas except that any reference in
such provisions to the effective date of the Wilderness Act shall be
deemed to be a reference to theeffective date of this Act and where
appropriate any reference to the Secretary of Agriculture shall be
deemed to be a reference to the Secretary of the Interior

SEC T a Section 6 a of the Act of September 13 1962 76 Stat
538 as amended 16 USC 459c6a is amended by inserting with
out impairment of its natural values in a manner which provides for
such recreational educational historic preservation interpretation
and scientific research opportunities as are consistent with based
upon and supportive of the maximum protection restoration and
preservation of the natural environment with the area immediately
after shall be administered by the Secretary
b Add the following new section 7 and redesignate the existing

section 7 as section 8

SEC 7 The Secretary shall designate the principal environmental
education center within the Seashore as The Clem Miller Environ
mental Education Center in commemoration of the vision and
leadership which the late Representative Clem Miller gave to the
creation and protection of Point ReyesNational Seashore

SEC 8 Notwithstanding any other provision of law any designation
of the lands in the Shoshone National Forest Wyoming known asthe Whiskey Mountain Area comprising approximately six thousand
four hundred and ninety seven acres and depicted as the Whiskey
Mountain AreaGlacier Primitive Area on a map entitled Pro
posed Glacier Wilderness and Glacier Primitive Area dated
September 23 1976 on file in the Office of the Chief Forest Service
Department of Agriculture shall be classified as a primitive area until
the Secretary of Agriculture or his designee determines otherwise
pursuant to classification procedures for national forest primitive
areas Provisions of any other Act designatingtheFitspatrick Wil

PL94567

Rincon

Wilderness Study
Area suitability
review
16 USC 1132
note

Report to
President

16 USC 1132

Hearings notice

Administration

16 USC 459c6

16 USC 459c7

The Clem Miller
Environmental
Education
Center

designation
16 USC 459c6a

Whiskey
Mountain Area
classification as a

primitive area
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dernesss in said Forest shall continue to be effective only for the
approximately oae hundred and ninetyone thousand one hundred and
three acres depicted as the Proposed Glacier Wilderness on said
map

Approved Octoher 20 1976

I

4

LEGISLATIVE HISTORY

HOUSE REPORT No 941427 Comm on Interior and Insular Affairs
SENATE REPORT No 941357 Comm on Interior and Insular Affairs
CONGRESSIONAL RECORD Vol 122 1976

Sept 22 considered and passed House
Oct 1 considered and passed Senate amended House agreed to Senate

amendments

90 STAT 2696



AREA PC FS NiATIONAtE1SHORf
J

AUTHORIZA

Act of Sepzezber 13 1962 76 Stat 538
ACQUISITION AUTHORITY

Act of September 13 1962 76 Stat 538 authorizes acquisition by
appropriated funds donation purchase with donated funds transfer
exchange or otherwise

Act of March 5 198094 Stat 67 authorizes the Secretary to accept any
lands and improvements within or adjacent to the seashore which are donated
by the State of California or its political subdivisions
ESTABLISHED

September 13 1962

BOUNDARY REVISIONS

Act of December 26 1974 88 Stat 1744 authorized addition of lands
as described

Act of tlovember 10 1978 92 Stat3486 provides that Point Reyes
National Seashore shall consist of lands waters and submerged lands
generally depicted on map entitled Boundary MapPoint Reyes national
Seashore numbered 61280008E May 1978

Act of March 5 1980 94 Stat 67 the Seashore shall consist of lands
waters and submerged lands generally depicted on the map entitled Boundary
Map Point Reyes National Seashore Marin County California numbered

61280008E May 1978 plus those areas depicted on the map entitled Point
Reyes and GGNRA Amendments dated October 25 1979 Note This adds

approximately 2133 acres the land is from private and State lands in the
Fish Hatch Creek area and lands owned by the North Marin Water District and
the mature Conservancy

ACREAGE LIMITATIONS

Act of September 13 1962 76 Stat 538 describes the lands and cites
map number NSPR 7001 dated June 1 1960

Act of December 26 1974 88 Stat 1744 amends the Act of September 13
1962 76 Stat 538 by deleting description reference to map and inserting
area as reflected on map entitled Boundary itap Point Reyes National
Seashore Marin County California numbered 612 80008B dated August
1974

Act of March 5 1980 94 Stat 67 refers to map entitled Point Reyes and
GGnA Amendments dated October 25 1979



Act of giber 10 1978 92 Stat 3486 refers to map entitled Boundary
Map Po Reyes National Seashore 61280 008E May 1978

STATUTORY CEILING FOR IANDACQUISITION

Act of September 13 1962 76 Stat 538 authorizes an appropriation of
14

Act of October 15 1966 80 Stat 919 increased appropriation to
19135000

Act of April 3 1970 84 Stat 90 authorizes anincreased appropriation
to 57500000

Act of March S 1 94 Stat 67 raises the ceiling to 62500000
by increasing the appropriation authorization by5000000
REMARKS

Act of November 10 1978 92 Stat 3487 provides authorization to defer
payments or schedule payments over a period of 10 years only for lands
acquired under the provisions of this Act with the consent of the land
owner and pay intereston the unpaid balance at rates paid by the Treasury
of the United States for borrowing purposes

AREA NUMBER

PFM8530
MIS8530

Denotes section revised 921182
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POINT REYES NATIONAL SEASHORE ACT
For Legislative History of Act see p 5593

An Act to designate certain lands in the Point Reyes National Seashore Cal
iMlasamended18

Act
for other purposes

S to 7 MARA of RBpr888lLtQt7f88of theBe it enacted by the ens a
in furtheranceUnited States of America in Congress assembled That Point Reyes

National

Of the purposes of the Point Reyes National Seashore Act 76 StetWilderness Act 78 Stat 890 16
Seashore Calif
Certain land338 16 USC 4590 and of theUSC113136 and in amordence with section 3c of the Wilder designated as

mess Act the following lands thin the Point Reyes National Seaand shall be administered 16 USC 1132
shore are hereby designated as wildernessof the Interior in accordance with the app

note
16 USC 1132by the secretarythe Wilderness Act those lands comprising twentyfivc 16 USC 1131

provisions of d t ae and potential wilderness note
thousand three hundred an seven y res

additions comprising eight thousand and three acres depicted on a
map entitled Wilderness Plan Point Reyes National Seashore numbered 612 90000A and dated September 1976 to be known as the
Point Reyes Wilderness

Sec 2 As soon as practicable after this Act takes effect the
description filing

Secretary of the Interior shall file a neap of the wilderness area and with

a description of its boundaries with the Interior and Insular Affairs congressional
Committees of the United States Senate and House of Represents committees

tives and such map and descriptions shall have the same force andeffect as if included in this Act Provided however That correction
of clerical and typographical errors in such map and descriptions y

be made
Sac3 The area designated by this Act as wilderness shall be Administration

administered by the Secretary of the Interior in accordance with the
applicable provisions of the Wilderness Act governing areas designated by that Act as wilderness areas excet that any reference in
uch provisions to the effective date of this Act andppropriate any reference to the Secretary of Agriculture hall

where
eadeemed

to be a reference to the Secretary of the Interior
Sm 4 a Amend the Act of September 18 1962 76 Stat 588 as

16 USC 45906amended 16USC459041a as follows
In section 6a insert immediately after the words shall be admin

istered by the Secretary the words without impairmemnt of its
natural values in a manner which provides for amed onal

cational historic preservation interpretation n
opportunities as are consistent with based upon and supportive ofthe maximum protection restoration and preservation of the natural
environment within the area
b Add the following new section 7 and redesignate the existing

section 7 as section 8
16 USC 459c7

Sac 7 The Secretary shall designate the principal environmental The Clem Boller
education center within the seashore as The Clem Wilier Environ EuvimumentaiEducation Center

1 oa

6USC 459c6a

90 STAT 2515



PL94544 LAWS OF 94th LONG2nd SESS Oct 18

mental Education Center in commemoration of the vision and lead
ership which the late Representative Clem Miller gave to the creation
and protection of Point Reyes National Seashore

Approved October 18 1976

T

LEGISLATIVE HISTORY

HOUSE REPORT No 941680 Comm on Interior and Insular Affairs
CONGRESSIONAL RECORD Vol 122 1975k

Sept 29 considered and passed House
OcL 1 considered and passed Senate

WEEKLY COMPILATION OF PRESIDENTIAL DOCUMENTS VOL 124 No 43
Oct 19 Presidential statemeu

90 STAT 2516
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PL94

and property and financial questions The Department of State has y
been preparing for those negotiations and the claims program provided for in the proposed legislation is an essential component of thecompletion of such negotiations We shall not be in the best positionto conclude a claims settlement agreement with the German Democratic Re ublic until the claims have been adjudicated and the total
amount of the claims is knownThe Department has discussed the claims with representatives ofthe German Democratic Republic Included within those discussionswas the question of compensation to the victims of Nazism aqcuestion
referred to in the agreement on establishment of diplomatic gationsThe World Conference on Jewish Material Claims is dealing withquestion on an ethnic rather than a national basis At our meetingwith the German Democratic re resentatives we called for meaning
ful discussions with the World Conferenperiod remained uncompensatedThe claimants have for a lengthy pertfor their losses We believe that it is now feasible to move ahead in
our efforts to obtain adequatesand favors theofhe621partmentof State accordingly strongly

POINT RExES NATIONAL SEASHORE ACT
PL9x44 sm page 90 sto 2515

Horse Report interior
t 24 1976 To accomPYHR 8002

Na 94168Q

Cong Record Vol 122 1976

DATES OF CONSIDERATION AND PASSAGE
House September 24 1976

Senate October 1 1976

No Senate Report was submitted with this legislation

ROUSE REPORT NO 941680
Page 11

The Committee on Interior and Insular Affairs to whom wasreferred the bill HA 8002 to designate certain lands in the PointReyes National Seashore California as wilderness to designate PointReyes National Seashore as a natural area of the National ParkSystem and for other purposes having considered the same relportsfavorably thereon with amendments and recommend that the bill as
amended do pass

Page 2

HR 8802 as amended by the Committee on Interior and InsularAffairs provides for the designation of certain lands as wilderness
at Point Reyes National Seashore Calif clarifies the basic manage

5593
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went objectives for the area and directs the specific naming of anenvixoniKiental education centerat the Seashore
BACHQROmvn AN Fos LEOISIA

gressPoint Reyes National Seashore was authorized by Act oof Conundeveloped
in 1962 to preserve a portion of the rapidly diminishing the Pacificcoastal shoreline of the United States Located along
Ocean coast north of San Frrancisco a an andaembracng

Seashore
e

eextends some distance up ands brash covered headiand4beaches estuarine areas coastal grassl rance constitutes
and steep forested slopes The areaspastoral ap

Sgan Francisco bay
a major contrast to the developed landscape th

re noIii conformance with the Wilderness Act of 1964 Point ReyesNational Seashore among other areas was studied by the NationalPark Service to determine the suitability of designating any of itslands as wilderness In late 1978 the report of this study was trans
mitted to the Congress with recommendations for wilderness

t statetion for parts of the Seashore Action by the Congress

LRO IAATM HISTORY

In September 1976 the Subcommittee on National Parks and Recreation conducted hearings on several bills whose principalas wil
Purpose
derness

was to provide for the designation of certain landswithin the Point Reyes NationalSea Later that month further
action was taken by consideration theHouseCommittee and

the bill was reported for the
SEONBYSWrIoaq Ar AYMB

motion 1 provides for the designation of 25370 acres of the Seashore as wilderness and 8003 acres as potential wilderness additionall of which are depicted on a specifically referenced map The landsso designated are to be known as the Point Reyes Wilderness andare to be administered under the applicable provisions of the Wilder
nessThe committee concurred with the Proposal to include severalisolated and rather narrow lengths of beachfront along the coastline within wilderness in order to assure the continued preservationand use of those areas in their current primitive condition It isthereby understood that administrative access and travel within those

5594

uPCa

designate some of these lands as wilderness will have the effect ofensuring a higher level of protection and preservation for these landsby reserving them for all time from development or the direct influence of mans technology and civilization



POINT REYES NATIONAL SEASHORE ACT
PL944

is to be under such conditions as to be in conformance with theareasfun retention ofwilderness values and that any variance with that
wouldbe strictly for emergency purposes only In like manner ve
hide use could be made as required of previously existing fire trails
in time of emergency only such as for suppression of fire to prevent
its spread beyond the boundaries of the seashoreAs is wellestablishedit is the intention that those lands and waters
designated as potential wilderness additions will be esse managed as wilderness to the extent possible with efforts to steadilyall obstacles to the eventual conversion of thesecontinue to removelan andwa to wilderness status The committee specificalllines easements and rightsofway through thenoted that the utility
MHCorridor should be eliminated as promptly as POssi

7 ble viding for the filing of a finalSection 2 is standard language proboundary description with the Committees on Interior andmap and
Al

Insular Affairs of theCongress
Section 3 istandard language which provides that this wildernessis to be administered in accordance with the appropriate and aPP

cable provisions of the Wilderness Act
Section amends the enabling act authorizing the Point Reyes Na4

Seashore as followstional Seashsubsection a inserts additional phrasing in section 6a which
underscores the intention that thSeashoreis to be managed for theillits natural environment and values The b was

protection ofatdlanguage which would have required by law that
page 4

tharea be managed under the policies for the natural area manageLent category as administratively defined by the National Parkthe area from the recreational areaService and thereby removeent category under which it is currently placed by the Servn Te action thus has the effect of intending this adminT
I

Nrief committees
istrative reeategorization without going so far as to recognize Or

by statute the existence or propriety of this administrativesanction
poli system
slection b adds a new section 7 which requires the Secretaryto designate the principal environmental education center within the

Seashore as the principalMiller Environmental Education Center to
leadership congressman in

Cyes
thecommemora the vision and lead TheTthe establishment of the Point I N Seashore com

themittee felt this would be a most suitable approach for recoami inWL bothand would be consistent withcontributions of this individual regardthcommitteesand the National Park Servicespolicies withI
of names of persons to and within units of the Nato the application

tional Park System
COST

There is no cost entailed withthis legislation

BuDcmT AcT CO3EPWANCE

There are no budgetary implications associated with this legislation
JMATJONARY INIPACT

There is no inflationary impact associated with this legislation
5595
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OPEMOUT STATE31ET a

There were no activities or discussions relating to oversiht mattersNo recommendations rere submitted to therelating to this legislationcommittee pursuant to rule X clause 2b2
Cow AXExDIExTS

The committee adopted amendments relating to 1 the acreage
to
he

and potential wilderness additiothe deckbe designated as wilderness
geraldirecention of management for the Seashore and 3
cation of an environmental education center within the Se ashore ti

CO3naTTEE RE DATaONS

On September 16 IM the Committee on Interior and Insular Alin open sesion reported HR 8002 by voice vote andfairs meetingrecommends that the bill as amended beenacted
DFPART3MXTAL REPORT

The report of the Department of the Interior is here printed in full
as follows Page 51

US DEPAItMT OF TM
OFFICE OF TIM y a

Washingt DC Sep STIIri r

Hon JAxs A HALEChairman Comnnzittee on Interior and Insular Affairs
HOU86 ofRWashington DCCiiAntisAti This responds to the request of your comToDEaR desigmittee for the views of this Department on HR198 a billNational Seashore Californianate certain lands in the Point Reyeswilderness to designate Point Reyes National Seashore as a naturaland simiasarea of the National Park System and for other purposes
lar billsHR8002 andHR8003

the enactment ofHR7198 if amended as describedWe recommend
hereinMR 7198 would designate approximately 10600 acres of the Point20 acresre as wilderness anReyes National derness addition HR 8 is the

as a potential ie l in the 93rd Congress on PointearlierwproposePresidents
Reyesbn 1liarch 2 1976 this Department testified before the SubcomInterior

on Parks and Recreation of the Senate Committee oionmittee s

and Insular Affairs recommending that the Admmist P o
wilderness an acres

posal be expanded to designate 25480 acres as
as a potential wilderness addition At the Marchhearings Depart

Estero of about 5x0ment concurred in the view that the Limantour
RUT and Abotts La of about 200 acres should a desihbecausepotential wilderness additions instead of wildernessand fishing rights owned by the State of Californiasubject to mineral
With this modification the Administrztionandsa nsists of24730

Poten less
acres for immediate wilderness design
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POINT REYES NATIONAL SEASHORE ACT
PI94544

additions of 770 acres Limantour Estero Abotts Lagoon and the 20
acme private parcel We recommend that HR 7198 be amendedl to
effect this modification and that it be enacted
HR 8002 and the companion billHR 8003 would 1 designate

approximately 38700 acres as wilderness within Point Reyes NationalSeashore 2 designate that wilderness consisting of three units as
the Point Reyes Miwok Wilderness the Point Reyes Esteros Wilder
neas and the Point Reyes Clem Miller Wilderness and 3 amend
surbsection 6a of the Point Reyes Act of September 13 1962 76
Stat 541 16USC45aas amended td provide for adminis
tration of the national seashore aq a natural area of the National Park
SystemrThe reference to subsection 6a appears to be a tech
nical error we believe it should be 7a
HR 8002 and HR 800 would designate as wilderness approxi

mately 38700 acres or approximately 13200 acres more than the Ad
ministratiores proposal We do not recommend the inclusion of this
additional acreage which includes the following major components
for wildernessdesignation for the following reasons

1 Tidelands extending 14 mile offshore The State of Cali
fornia retains mineral and fishing rights over the submertred
lands The reserationi of such rights is inconsistent with
wilderness age sl

2 Drakes Estero Commercial oyster farming operations take
place in this estuary and the reserved rights by the State on tide

lands in this area make this acreage inconsistent with wilderness
3 Certain portions of the seashores former pastoral zone

The pastoral zone was established pursuant to section 4 of the
1962 Act 76 Stat 540 16 USC459eS which was rcpealed by
subsection 2b of the Act of April 3 1970 84 Stat 90 The

gortions of tile former pastoral zone included as wildernress inS 2472 are now in Federal ownership but are subject to a special
use permit which permits the use of roads mechanical equipment
fences water impoundments and corrals as well as theuSe of pes
ticides and herbicides These uses wonldl continue in wilderness
under S 2472 While it is expected that these uses will tenninate
in about 30 years flue land has been managed for grazing for at
lease three generations and does not appear to be in a wilderness
condition

4 Muddy Hollow Road corridor A portion of the area in
cluded as wilderness in HR 8002 andHR8003 consists of a road
and overhead electric power and telephone lines While the Na
tional Park Service plans to remove and relocate the honer and
telephone lines eventually there are no plans to do so in the near
future Designation of this corridor as wildernres now would be
inconsistent with the definition of wilderness in the Wilderness
Act inasmuch as the facilities acre works of man which are quite
noticeable We recommend that the corridor not be designated
wilderness bnt if the Committee wishes to designate it as poten
tial wilderness we would have no objection

HR 8002 and HR 8003 would designate as a wilderness three
nnits which would be given separate wilderness names lj1 tht
it is unnecessary and confusing to have separate names for various Ril
derness units within National Park System areas and we recommend
that the entire wilderness area carry only the nanre of the jrark and
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Reves WilderSvstmwildernessbe called the Point nm e ve 1
consistent with all tiAtlonal P011isated h the Con ceSS as cell as othe penclult
Congress 8002 andHR3would be to

The effectade
fortion 4 0 HR

urecreational area to achanae an admoboemaament
clASofsec Sificacii arethe point Reves 1atonat l are

ttnatua1area Landsntlllts t0 the

C ASsifications as tad ac

not arbitrarily mann a rn m It

tional area historical aira or natural ama Unt Are ich I are

item istodc zo fwvnPant1eh orspecialcordiuto A singsystem n ameu of nafiual hisClassified as natural zone
use zone Regaiclless of administrative 4escgY i based on the inher
torical or recreational lthesitahility of the land for the
ent nature of the p
proposed W believeethatUnderthi clas Tately

systemthe natreycogllized and
oral va
managed page 71

The Office
h r tati nt and Bumportfrom the standpof the

obectioito theprey1clministrationsprog JoiTRTCSincerely yours
Amigtmd Secretary of the 1trlOT

COAST GUARDPERSONNEL
PL94546 see page 90 Sta1 8519

House Report Merchant Marine and Fisheries CommitteeNo 941337 July 2 1976 To accompany Hjt 12939
Senate Report Commerce Committee No 9413Sept 28 1976 To accompany Hj 129391

Cong Record Vol 122 1976
DATES OF CONSIDERATION AND PASSAGE

Horse July 19 October 1 1976
Senate September 28 1976

The Senate Report is set out

SENATE REPORT NO 94133
page 1

ffec
12939 to amend certain personnel of the Coast vQorabae

to ng
was referred the

The Committee on Comme due
Sa I considered the same Teports

amended
and for other pure env and recommends that the actthereon with an amendm
o pass 5593



ffgjMREGULAR 010419RALY 4

1CAUFORNIALEGISLATU

ASSEIVIBLY BILL

InUviinoadby Amemblyn Begley
4v

February 9 1965

MWMMM ro OOMMM ON 14JMAC UTnATM AND COMPMATMO

An ad to canPrV certain tide find submeMad lands to the
United states in ffirtherdsceofthe Point grids National
onshore

The people of thesWe of California do enuet as f4gem

I NeviiiisN 1 Thpre lot hereby granted to the Uitm states
2 vubjeetto the limitations which are demeribed in Section 2of M

this act all of the right title anti iliter151 Of the State Of
by virtue of its sovereignty ia and to

4 California held by the Kinte
5 to all of the tide and suloinerged hunts or other lauds beneath
6 nAvigshl wstisbittiatdwith the boundaries of the Point
7 11xrambore which the Speretary of the Interior

is autharizeil to establish by authority of Public Law 874
9 716 Stat W

lo Se 2 There is Iwrehy rimpted and reserved to the Htatn
11 of alifurnia and its amimm the khowtute right to fish Upon
12 mid all oil gm and other hydrocarbons in the lands described
13 in Sertil I of this t together with We right to explore or
14 limalwet for the tianti but any rights exerrimod hereunder sima
15 lw exercistd in mich manner im 141 cause no ituotermory pollu
16 tion of the rimmild watirm as may lm ileterMined h the Serve
17 tart of the luteritir4ir his duly authorized reprementaLive No
18 well or drillian operations of any kind hall lot condur Upon
19 the surfaceuFmach lauds There m also rrwrved in the People
20 of tl st of ulifornia Uie absolute right to fish in the
21 waters overtY itig that lands described in Section 1 with the
2 right tit rouvenient access to said waters over said lands for
23 said purpin

LEGISLATIVE COUNSEVS DIGEST
AB 1024 as introduced 1laxLPY tPU C Point Reyes National Seasloom
NeW MCLGrants certain tide and multmermed lands to federal government to farther develop

ment ofth Poi Beyer seashore

0
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L1425

02106

March 14 2005

Robert Treanor Executive Director
State ofCalifornia
Fish and Game Commission
1416 Ninth Street
Sacramento CA 95814

Re Consent Item Request ofTom Johnson Johnson Oyster Company JOC Inc to
Transfer State Water Bottom Lease Agreements for M43801 and M43802 Drakes
Bay Marin County

Dear Mr Treanor and Commission Members

Although we support the transfer of the California Department ofFish and Game lease
agreements to Kevin Lunny we do want to state for the administrative record that the
current National Park Service NPS Reservation ofUse and Occupancy agreement for
143 acres on park land expires in 2012 Because the waters in Drakes Bay were
designated potential wilderness by Congress in 1976 we do not plan to extend the
shoreline area lease beyond that date

In addition because the 143 acre reserved area does not include any of the shoreline area
of Drakes Estero the implementation ofthe above lease will require a special use permit
from the NPS to access the oyster lease areas Currently because of past problems with
the Johnson Oyster Company the NPS has not granted a permit for use ofthe shoreline
area since 1997

l

We however do plan to work closely with the Lunnysnow that we have received
correspondence from JOC that authorizes us to discuss a future permit with them refer to
attached letter dated January 23 2005 and received by NPS on March 7 2005 The
permit for use ofpark lands will include conditions and mitigation measures that provide
protection for the marine and land resources of the area

We appreciate being able to comment on this issue

Sincerely

Don L Neubacher
Superintendent

DLNeubacheran031405
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02106

June 18 2004

Robert Treanor Executive Director
State ofCalifornia
Fish and Game Commission
1416 Ninth Street
Sacramento CA 95814

Re Consent Item 32 Request ofTom Johnson Johnson Oyster Company JOC Inc
For Lease Renewal ofState Water Bottom Lease Agreements for M438 01 and M438
02 Drakes Bay Marin County June 24 2004 Fish and Game Commission Meeting

Dear Mr Treanor and Commission Members

We want to express our concerns regarding Consent Item 32 Request ofTom Johnson
Johnson Oyster Company JOC Inc for 25 Year Lease Renewal ofState Water Bottom
Lease Agreements for M438 01 and M43802 Drakes Bay Marin County The JOC
operates under a Use and Occupancy Agreement with the National Park Service NPS
that allows use of147 acres for aquaculture facilities until the year 2012 This NPS
Agreement requires JOC to meet all local state and federal regulations and laws
For background the submerged leased lands proposed for renewal are within the
boundaries ofPoint Reyes National Seashore the submerged lands were ceded to the
federal government in 1967 and Drakes Estero is a major natural resource of the
national park The Estero is also Congressionallydesignated potential Wilderness and
will convert to full Wilderness status in 2012

For more than ten years the National Park Service the California Coastal Commission
and the County ofMarin have worked with JOC to bring JOC into compliance with
appropriate laws and regulations Most of this effort has resulted in limited progress
The final result was a Stipulated Order 165361 1997 from the Superior Court of
California for Marin County requiring JOC to obtain all required permits build proper
septic systems meet appropriate health and safety codes and remove illegal structures
Under the Order permitting by the Coastal Commission was required If JOC did not



meet the conditions ofthe Order within 24 months JOC was required to remove all
illegal structures and cease operation To date JOC has not completed most of the
requirements of the Stipulated Order

In December 2003 JOC was placed under a cleanupand abatement order from the
California Coastal Commission Cease and Desist Order No CCC03CD12 for
unpermitted development and coastal impacts JOC submitted a Removal and
Restoration Plan to the Coastal Commission for approval in early June but the plan has
not been approved and is in our opinion deficient in detail and timelines for removal
In addition the removal of illegal buildings has not been completed
The NPS notified JOC of our intention to cancel all use permits for the premises unless
JOC meets the conditions ofthe Stipulated Order and the California Coastal Commission
Cease and Desist Order

In addition the NPS conducted a site visit to the leased area in Drakes Estero on June 18
2004 During the site visit we observed the following 1 approximately 30 of the
oyster racks in the estuary were in dilapidated shape 2 oyster bags strewn in the tide line
area one 100yard stretch ofshoreline had 23 unused 2 x 3 bags equaling @ 25 of
all bags present 3 plastic and metal debris discarded in place and embedded in
substrate and 4 abandoned marine grade treated wood from oyster racks on the parks
shoreline See the attached photographs from the site visit We believe a cleanupshould
occur and an assessment of the oysters be conducted before the lease is renewed for 25
years

At this time it seems prudent and in the best interest of the public to not undertake a
renewal of any submerged lands until the current deficiencies are rectified with the
California Coastal Commission the County of Marin and the National Park Service
Therefore we urge that a temporary extension be issued to JOC to resolve legal issues
and ensure proper protections are in the new lease agreement A temporary extension of
six months to a year would give JOC time to show progress in meeting the conditions of
the Court Order and the Coastal Commission Cease and Desist Order

We ask that any interim agreement issued to JOC contain a clause that JOC meet the
conditions of the Superior Court Stipulated Order and conditions set by the Coastal
Commission in their Cease and Desist Order and meet the site cleanuprequirements of
the National Park Service

The Commission previously gave an extension to allow the Department of Fish and
Game and other agencies to work towards a solution We believe more time would
ensure that all concerns by all parties are reduced or eliminated

As we have discussed with representatives from the Department of Fish and Game the
NPS still believes that any activity in the Estero must also be permitted by the NPS We
have also requested clarification on how CEQA requirements are being met by the
Department



We appreciate being able to comment on this issue We are also eager to work with the
Department to come to a viable and collaborative solution To that end we would
propose to meet with you to discuss the issue at any time

Sincerely

Don L Neubacher
Superintendent

Enclosures

Cease and Desist Order Coastal Commission April 2004
Marin County Superior Court Stipulated Order March 1997
Photos of Site Visit on Jun 18 2004

cc

County Counsel Marin County
California Coastal Commission

DLNeubacheran061704



IiOiSCHNRZENSTATE OF CALIFORNIA THE RESOURC AGENCY tf EGGER GOVERNOR

CALIFORNIA COASTAL COMMISSION
45 FREMONT SUITE 2000
SAN FRANCISCO CA 94105 2219
VOICE AND TDD 415 904 5200
FAX 415 904 5400

Mr Tom Johnson

Johnson Oyster Company
PO Box 68
Inverness CA 94937

April 28 2004

Re Cease and Desist Order No CCC03CD12

Dear Mr Johnson

APR y 04

trti f F

ri i Tcs 4

FE R 4

On March 3 2004 1 sent a letter to Carol Whitmire ka 4iimred to her
verbal request for an extension of the deadline for submittalofthe Removal and
Restoration plan required by the Cease and Desist Order In the letter the
Executive Director agreed to extend the deadline until June 8 2004 with the
condition that you continue to make progress towards cleaning up the plant site

The Cease and Desist order required Johnson to immediately remove the debris
and equipment from the water and the shoreline that could poseea threat to the
water quality of Drakes Estero including the milk crates piles of metal hangers
with plastic tubing the refuse pile and the oil drums Earlier this spring I visited
the site and confirmed that you were making progress in cleaning up the debris
and the refuse pile Recently however I was disappointed to hear that the
cleanup has slowed or been halted altogether

Although the Removal and Restoration Plan has not yet been submitted and
approved we have discussed with you the items of unpermitted development at
the site that we would like the plan to address and encouraged you to continue
making progress in cleaning up the site It is important that you continue
cleaning up the site There are several fairly simple actions you could be taking
that do not require a permit from the Marin County Community Development
Agency such as continuing to clean up the buried debris on the beach and in the
tidal zone removing the diesel tank removing the unused PVC water tank
removing the unoccupied mobile home removing the refrigerator trailers and
moving the oyster shell mounds landward

f

There is no reason why you cannot make further progress in cleaning up the site
while the Removal and Restoration plan is being prepared by Ms Whitmire and
the building and demolition permits are being processed by the County In
writing Please confirm that You are continuing to clean uP the site and descri
what actions will be taken in theshortterm to clean uP the site



Tom Johnson

April 28 2004
Page 2

Please be advised that Section 30820a of the Coastal Act authorizes the
Commission to seek civil fines and penalties for violating the Coastal Act In

addition Section 308216aprovides that the Commission may seek a monetary
penalty for violating a cease and desist order issued by the Commission The
penalty for intentionally or negligently violating a cease and desist order can be
as much as6000 per day for as long as the violation persists

If you have any questions regarding this letter please contact me at 415904
5220

Sincerely

Chris Darnell

Headquarters Enforcement Specialist

cc Lisa Haage Chief of Enforcement
Tom Luster Coastal Program Analyst
Carol Whitmire Consultant 4

Bob Oliker Attorney
Don Neubacher Superintendant Point Reyes National Seashore
Curtis Havel Marin County Community Development Agency
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Report
Hearing Date

Staff

IST ORDER CCC03CD12

V t7TATION FILE
i

ATION

TYDSCRIPTION

PROPERTY OWNER

CURRENT LESSEE AND
ENTITY SUBJECT TO THIS
ORDER

VIOLATION DESCRIPTION

V 70304

Th16a
November 26 2003
December 11 2003
CLD SF

Drakes Estero Point Reyes National

Seashore The property is approximately 05
miles south of Sir Francis Drakes Boulevard

Johnson Oyster Company Inc holds a lease
from the National Park Service owner of the
Point Reyes National Seashore for a fiveacre
area at the northern terminus of Schooner Bay
in Drakes Estero Development at the site
consists of facilities related to the commercial
aquaculture business residential buildings
and a horse paddock

National Park Service US Department of the
Interior

Johnson Oyster Company Inc

Failure to obtain a coastal development permit
from the Commission for 1 construction of
several commercial buildings additions to pre
Coastal Act buildings and a horse paddock
2 permanent placement at the site of a mobile
home three metal storage refrigeration
containers and an above ground diesel fuel
tank and a concrete containment structure 3



CCC03CD12 Johnson Oyster Company Inc
November 26 2003
Page 2

drainage of wastewater from a commercial
aquaculture operation onto land and into the
estuary and 4 storage of oyster cultivation
equipment and disposal of refuse in the

estuary and along the shore where it has the
potential to impair the water quality and
biological health of the estuary

SUBSTANTIVE DOCUMENTS Commission Notice of Intent to issue a Cease
and Desist Order dated October 23 2003
EXHIBIT A Commission Consistency
Certification No CC3484 EXHIBIT B
Stipulated Agreement Between Parties and
Order in County of Marin v Johnson Oyster
Company Inc Superior Court Case No

165361 EXHIBIT C Exhibits AF

CEQA STATUS Exempt CEQA Guidelines GC 15060c2and 3 and
Categorically Exempt CG 15061b2and 3 15307
15308 and 15321

I SUMMARY

The Johnson Oyster Company Inc JOC operates a commercial aquaculture
business on land that it has leased from the National Park Service NPS since
1972 The longterm lease is scheduled to expire in 2012 Drakes Estero
including the area that JOC is leasing has been designated by Congress as a
potential wilderness area pursuant to the Wilderness Act of 1964 NPS has

informed Staff that it cannot under this Act extend or renew JOCs lease when it
expires in 2012 because the estuary and surrounding land will convert to
wilderness and the continued operation of a commercial aquaculture facility is
inconsistent with the wilderness designation This Cease and Desist Order

CDO does not address this issue

JOCsCoastal Act violation is the failure to obtain a coastal development permit
CDP to authorize 1 construction of several commercial buildings additions to
pre Coastal Act structures and a horse paddock and 2 permanent placement
of a mobile home three metal storagerefrigeration containers and an above
ground diesel fuel tank and a concrete containment structure 3 drainage of
waste water from the shucking room and retail building onto the ground and into

NPS purchased the property from JOC in 1972 as part of the land acquisition for the Point
Reyes National Seashore
2 PL 88577 78 Stat 890 as amended 16 USC1131 note 1131 1136
s The structures that predate the Coastal Act include the building that currently houses the
shucking room and retail counter the two houses and two of the four mobile homes



CCC03CD12 Johnson Oyster Company IncNovember26 2 03
Page 3

the estuary and 4 storage of oyster cultivation equipment and disposal of
refuse in the estuary and along the shore where it has the potential to impair the
water quality and biological health of the estuary The precise dates that the
development was performed are unknown but all the development that is the
subject of this CDO was performed after the Coastal Act was enacted
Photographs of the site taken by Staff showing some of the unpermitted
development are attached as EXHIBIT D

Some portions of the unpermitted development namely the storage of the oyster
cultivation equipment and disposal of refuse in the estuary and along the shore
and the drainage of the waste water onto the ground and into the estuary have
the potential to impair the water quality and biological health of the estuary and
need to be addressed immediately

In addition Staff is coordinating with the County of Marin County and NPS to
resolve the Coastal Act violations at the site Staff recommends the Commission
issue this CDO pursuant to the authority of Section 30810 of the Coastal Act
This Order would require JOC to 1 cease and desist from maintaining
unpermitted development at the site 2 address the unpermitted development at
the site that poses an immediate threat to the water quality and biological health
of the estuary 3 submit for approval of the Executive Director a plan to remove
the unpermitted development at the site that the Commission would be unlikely to
find consistent with Coastal Act policies remediate coastal resource impacts and
restore the site 4 submit an application for a CDP to authorize after thefact the
unpermitted development that occurred after 1976 which the Commission may
find to be consistent with Coastal Act policies and 5 fully implement the
approved removal and restoration plan

HEARING PROCEDURES

The procedures for a hearing on a proposed CDO are outlined in Section 13185
of the California Code of Regulations CCR Title 14 Division 55 Chapter 5
Subchapter 8 The CDO hearing procedure is similar in most respects to the
procedures the Commission utilizes for permit and LCP matters

For a CDO hearing the Chair shall announce the matter and request that all
parties or their representatives present at the hearing identify themselves for the
record indicate what matters are already part of the record and announce the
rules of the proceeding including time limits for presentations The Chair shall
also announce the right of any speaker to propose to the Commission before the
close of the hearing any questionsfor any Commissioner at his or her
discretion to ask of any other party Staff shall then present the report and

4 The unpermitted development that occurred at the site after 1976 and may be found to be
consistent with Coastal Act policies includes one mobile home some of the oyster cultivation
equipment and materials in use in the estuary and the recently constructed horse paddock



CCC03 CD12 Johnson Oyster Company Inc
November 26 2003
Page 4

recommendation to the Commission after which the alleged violatorsor their
representativesmay present their positionswith particular attention to those
areas where an actual controversy exists The Chair may then recognize other
interested persons after which staff typically responds to the testimony and to
any new evidence introduced

The Commission will receive consider and evaluate evidence in accordance
with the same standards it uses in its other quasijudicial proceedings as
specified in CCR Section 13186 incorporating by reference Section 13065 The
Chair will close the public hearing after the presentations are completed The

Commissioners may ask questions to any speaker at any time during the hearing
or deliberations including if any Commissioner chooses any questions
proposed by any speaker in the manner noted above Finally the Commission
shall determine by a majority vote of those present and voting whether to issue
this CDO either in the form recommended by the Executive Director or as
amended by the Commission Passage of a motion per staff recommendation or
as amended by the Commission will result in issuance of this CDO

III MOTION

MOTION 1 1 move that the Commission issue Cease and Desist Order No
CCC03CD 12 pursuant to the Staff recommendation and

Findings

Staff Recommendation of Approval

Commission staff recommends a YES vote Passage of the motion results in
adoption of the following resolution and findings and the issuance of Cease and
Desist Order No CCC03CD12 The motion passes only by an affirmative vote
of a majority of Commissioners present

Resolution to issue Cease and Desist Order

The Commission hereby issues Cease and Desist Order No CCC03CD12 set
forth below and adopts the proposed findings set forth below on the grounds that
JOC has conducted development without a coastal development permit and in so
doing has violated the Coastal Act

IV PROPOSED FINDINGS

A Coastal Act Authority

This CDO is being issued pursuant to Section 30810 of the Coastal Act which
provides in relevant part
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a If the Commission after public hearing determines that any person
has undertaken or is threatening to undertake any activity that 1
requires a permit from the commission without securing the permit

b The cease and desist order may be subject to such terms and
conditions as the commission may determine are necessary to ensure
compliance with this division including immediate removal of any
development or material or the setting of a schedule within which steps
shall be taken to obtain a permit pursuant to this division

The Coastal Act defines person as any individual organization partnership
limited liability company or other business association or corporation including
any utility and any federal state local government or special district or an
agency thereof

B Unpermitted Development

Coastal Act Section 30600arequires that any person wishing to undertake
development in the coastal zone shall obtain a coastal development permit from
the Commission or the local government in addition to any other permit required
by law Development is defined in Section 30106 of the Coastal Act as on land
in or under water the placement or erection of any solid material or structure
and construction reconstruction demolition or alteration of the size of any
structure

Under the Coastal Act coastal development permits are required for all new
development The unpermitted development by JOC that has occurred or is
occurring consists of failure to obtain a CDP for 1 construction of several
commercial buildings and storage sheds a horse paddock and modifications to
buildings that predate the Coastal Act 2 placement at the site of a mobile
home three storagerefrigeration containers and an above ground diesel tank
with a concrete containment structure 3 drainage of wastewater from the
shucking room and retail building onto land and into the estuary and 4 storage
of oyster cultivation equipment and disposal of refuse ie unused racks piles of
wire hangers with rubber tubing nylon mesh bags plastic milk crates nylon
rope etc in the estuary and along the shore These instances of unpermitted
development are inconsistent with the requirements of Sections 30231 and
30250 of the Coastal Act

5 The structures that pre date the Coastal Act consist of the building that currently houses the
shucking room and retail counter the two houses and two of the four mobile homes at the site In
1984 the Commission authorized an additional mobile home at the site through Consistency
Certification No CC3484 The unpermitted modifications to the structures that predate the
Coastal Act are subject to the terms of the Consent Order
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Notwithstanding federal ownership of the land and the estuary development at
the site including demolition modification removal or retention of any of the
existing structures andor construction of any new structures requires
Commission authorization Moreover the cleanup of the waterfront including
removal of the oyster cultivation equipment and refuse may involve activities
which are development under the Coastal Act and therefore also require
Commission authorization The Commission can authorize development through
a CDP or authorize removal of development through a CDO or a restoration
order Any new development not authorized under this CDO or the plan
submitted by JOC pursuant to this CDO and approved by the Executive Director
or retention of any existing development constructed after the Coast Act will
require JOC to submit an application to the Commission for CDP Nothing in this
CDO shall be interpreted or construed to represent Commission approval any
new or existing development that may be proposed in the plan that JOC is
required to submit pursuant to this Order

C Coastal Resource ImDacts

Section 30231 provides

The biological productivity and the quality of coastal waters stream
wetlands estuaries and lakes appropriate to maintain optimum
populations of marine organisms and for the protection of human health
shall be maintained and where feasible restored through among other
means minimizing adverse effects of wastewater discharges

Section 30250 provides

a New residential commercial or industrial development shall be
located where it will not have significant adverse effects either
individually or cumulatively on coastal resources

The unpermitted development has the potential to adversely affect the water
quality and biological health of the estuary For example in one of the storage
sheds with an earthen floor near the estuary drums of used motor oil andor
gasoline are being improperly stored and it appears that some oil has overflowed
onto the earthen floor This oil may either be carried into the estuary by surface
runoff or seep into the estuary and contaminate the water quality and impair the
biological health of the estuary In addition the building that contains the
shucking room and the retail counter lacks an adequate septic system and
therefore the wastewater from the floor and the sinks drains directly onto the
ground and into the estuary

6 We note that a cease and desist order under Coastal Act 30810 can be issued for
unauthorized development and does not require a showing of resource damages but we provide
this information for background purposes
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As previously mentioned there is an unpermitted above ground storage tank in a
compromised concrete containment structure The storage tank was used for
diesel gas but is no longer in use It is unknown whether the storage tank still
contains fuel A wooden pole penetrates the floor of one of the compartments
and appears to compromise the structural integrity of the container Thus if
there were to be a leak the fuel would seep directly into the soil around the tank
This fuel could either be carried into the estuary by surface runoff or seep into the
estuary and contaminate the water quality and impair the biological health of the
estuary

Although construction of a horse paddock does not necessarily create a problem
for water quality confined animal facilities should be sited and designed to
manage contain and dispose of animal waste using best management practices
BMPS to insure that waste is not introduced to water bodies surface runoff or
groundwater Although the subject paddock is not directly adjacent to the
estuary unless BMPs are used animal waste may be carried into the estuary or
a tributary of the estuary by surface runoff and contaminate the water quality and
impair the biological health of the estuary During a site visit Staff observed no
evidence of any such BMPs in use

Unused oyster cultivation equipment and refuse including racks piles of wire
hangers with rubber hose nylon mesh bags nylon rope and plastic milk crates
are being stored or have been disposed of in the estuary and along the shore
This equipment and refuse appears to be trapping eelgrass which would
otherwise be carried away by the tide The accumulation of this debris along the
shore has degraded the near shore habitat for infauna biota

The wastewater spilled motor oil animal waste deterioration and decay of the
unused aquaculture equipment and refuse and accumulation of debris on the
shoreline has the potential to impair the water quality and impair biological health
of the estuary

D Background

The enforcement of JOCs Coastal Act violations is being coordinated with the
County and NPS which are attempting to bring JOC into compliance with County
zoning ordinances and the terms of the tenancy agreement with NPS

On October 6 2003 Commission staff accompanied NPS staff on a site visit to
Johnsonsfacility at Drakes Estero During that visit Staff observed several
commercial structures that were constructed without a CDP unpermitted
modifications to buildings that predate the Coastal Act structures that have
been permanently placed at the site without a CDP and potential impacts to the
water quality of the estuary from waste water draining from the shucking room
and retail building onto the ground and into the estuary spilled motor oil and
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storage andor disposal of oyster cultivation equipment and refuse Le racks
piles of wire hangers with rubber tubing nylon mesh bags nylon rope and
plastic milk crates in the estuary and along the shore

The County has been attempting to resolve numerous zoning building and
health code violations at the site since the late 1980s In September 1995 the
County filed a complaint for injunctive relief to enjoin JOC from continuing to
violate County codes and require JOC to remedy the violations In January

1997 the County and JOC entered into a stipulated agreement to resolve the
litigation The Agreement required JOC to submit plans and obtain permits for
improvements at the site to resolve the various violations including construction
of a new processing plant removal of all but four mobile homes and two houses7
installation of a residential septic system to service the houses and the mobile
homes The Agreement also required JOC to obtain permits to drill a well and
operate a retail food establishment and for all the development that has occurred
at the site without a CDP or a building permit With the exception of the septic
system installation JOC has failed to comply with the terms of the Agreement
In October 2003 JOC proposed a conceptual plan to the Commission and NPS
that would allow them to continue cultivating oysters in the estuary but would
relocate the processing facility offsite and remove a significant portion of the
structures and the illegal modifications to the legal structures EXHIBIT Q JOC
proposes to retain at the site an existing dock to load and unload oysters a
building to house the tanks for seeding the oysters and a room to string and bay
the seeded shells and the residential structures with the septic system JOC

also proposes to continue to operate a small retail business which is currently
being run out of a building that predates the Coastal Act JOC is hoping that the
proposed changes would eliminate the need for a commercial wastewater
treatment system however the County has indicated that the applicable zoning
code requires that retail food establishments have running water and bathrooms
On November 21 2003 Johnsons attorney Robert Oliker submitted a
Statement of Defense on behalf of JOC EXHIBIT F and declined to agree to a
consent cease and desist order to resolve the violations Mr Oliker indicated to
Staff that JOC could not agree to a consent order that would require it to remove
the unpermitted development and restore the site before JOC has an opportunity
to receive feedback from the County and NPS regarding its conceptual plan and
alternative options that would allow JOC to continue operating at the site
Staff believes issuance of this CDO would provide a means to address the
immediate threats to the water quality and biological health of the estuary and

The houses and two of the mobile homes existed at the site prior to the Coastal Act In 1984
the Commission authorized one additional mobile home at the site through Consistency
Certification No CC3484
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provide a framework to bring the JOC and the site into compliance with Coastal
Act policies Staff plans to work with the County and NPS toward that end

E Allegations

1 JOC failed to obtain a CDP to construct several commercial buildings
additions to buildings that predate the Coastal Act and a horse paddock
Not admitted

2 JOG failed to obtain a CDP to authorize the permanent placement at the
site of a mobile home three large refrigeration storage containers and an
above ground diesel tank with a concrete storage container Not
admitted

3 JOC is draining wastewater from the shucking room and the retail building
directly onto the ground and into the estuary Not admitted

4 JOC is storing oyster cultivation equipment and has disposed of refuse in
the estuary and along the shoreline that may be impairing the water
quality and biological health of the estuary through deterioration and
decay and by trapping eel grass Not admitted

F Statement of Defense

1 Johnson does not admit any of the allegations as set forth in the October
23 2003 Notice of Intent to Commence Cease and Desist Order
Johnson denies all allegations as set forth in the October 23 2003 Notice
of Intent to Commence Cease and Desist Order

Commission Response

Despite these denials the fact remains that JOC has been the only lessee of the
property where the unpermitted development occurred since NPS acquired the
property in 1972 In addition NPS has confirmed that JOC is responsible for the
unpermitted development at the site and JOC has been using the unpermitted
development continuously since it occurred JOC does not claim that the
Commission has authorized the development addressed in this CDO and no
application seeking Commission approval for the unpermitted development was
ever received from JOC nor was this development ever authorized through a
CDP or Consistency Certification

2 Johnsonswas of the belief that they were in compliance with existing law
or had extensions to do so



CCC03CD12 Johnson Oyster Company Inc
November 26 2003
Page 10

Commission Response

The extensions cited by JOC appear to refer to the work that was required
under the Stipulated Agreement executed by JOC and Marin County on January
9 1997 Despite any extensions that the County or NPS may have granted JOC
nevertheless failed to obtain the permits that it was required to seek under the
Agreement including the necessary CDPs Moreover much of the unpermitted
development that is the subject of this CDO predates the Stipulated Agreement
so the fact that extensions may have been granted to bring the site into
compliance is not relevant

JOC was aware of the requirement to obtain a CDP for the unpermitted
development at the site In 1984 JOC sought and obtained a Consistency
Certification for an additional mobile home at the site EXHIBIT B In 1997 JOC
submitted two applications for CDPs to the Commission for construction of a new
processing facility and installation of a new septic system Johnsonssubmittal of
applications for the consistency certification and the CDPs demonstrates that
JOC was aware of the requirement to obtain Commission authorization for new
development at the site

JOC also asserts that it relied on its attorneysrepresentation that it was in
compliance with applicable laws While this is a factor that a court might consider
in assessing civil penalties and punitive damages it is not relevant to the
determination of whether JOC conducted unpermitted development that violated
the Coastal Act Nor is it relevant to whether JOC should be ordered to cease

conducting unpermitted development that violates the Coastal Act and to remove
such development This CDO is appropriate to respond to the violations that
already occurred regardless of Johnsonsintent

3 To the extent there has been delay in securing compliance much of that
delay was caused by governmental entities who failed to timely issue
permits

Commission Response

Although the Commission has no firsthand knowledge of any such delays Staff
would note that it has been six years since the Stipulated Agreement and JOC
has still not fully complied with the terms of the Agreement As previously stated
much of the unpermitted development at the site predates the Stipulated
Agreement so any delays caused by other agencies in complying with the terms
of the Agreement are not relevant We also note that although not required by
the Coastal Act Staff is working with the County and NPS to resolve the
violations at the site

8

Consistency Certification No CC3484 approved December 12 1984
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Some portions of the unpermitted development such as construction of the office
the horse paddock and storage of the oyster cultivation equipment and disposal
of refuse in the estuary and along the shore were not addressed in the Stipulated
Agreement and occurred since the Stipulated Agreement As noted above JOC
was aware of the permit requirements of the Coastal Act Moreover JOC has
not submitted an application to the Commission seeking approval for the
development addressed in this CDO so failure to obtain a CDP from the
Commission cannot be attributed to governmental delay

G CEQA

The Commission finds that issuing an order to cease and desist from
maintaining unpermitted development in violation of the Coastal Act submit a
plan to remove the unpermitted development and restore the site is consistent
with the requirements of the California Environmental Quality Act CEQA of
1970 and will have no significant adverse effects on the environment within the
meaning of CEQA This CDO is exempt from the requirements for the
preparation of an environmental impact report based upon Sections 15060c2
and 3 15061b2and 3 15307 15308 and 15321 of CEQA Guidelines
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COMMISSION CEASE AND DESIST ORDER NO CCC03CD12

10 REQUIREDAUTHORIZED ACTIONS

Pursuant to authority provided in Public Resources Code Section 30810 the
California Coastal Commission hereby orders and authorizes Johnson Oyster
Company Inc JOC doing business in Point Reyes National Seashore under a
lease agreement with the National Park Service NPS to

a Cease and desist from maintaining unpermftW development at the site
and refrain from performing future development at the site not specifically
authorized by a coastal development permit or a Consistency Certification

b Within 60 days of the issuance of this Cease and Desist Order hereinafter
Order address the unpermitted development that the Executive Director
determines has the potential to impair the water quality and biological
health of the estuary including but not limited to the storage of oyster
cultivation equipment and disposal of refuse in the estuary and along the
shore drainage of wastewater onto the ground and into the estuary and
improper storage of used motor oil

c Within 90 days of the issuance of this Order submit for the approval of the
Executive Director a plan prepared by a qualified land use planner and a
certified engineer for the complete removal of all of the unpermitted
development constructed or brought to the site after the Coastal Act of
1976 remediation of coastal resource impacts and restoration of the site
The development that must be addressed in the removal and restoratjon
plan consists of several commercial buildings modifications to buildings
that predate the Coastal Act three storagerefrigeration containers an
aboveground diesel tank with a concrete containment structure and a
mobile home and submerged oyster cultivation equipmentand materials in
the estuary The plan must also characterize any impacts to coastal
resources from thedevelopment onshore and in the estuary
and provide for remediation of those impacts including but not limited to
restorative grading and soil remediation and the use of best management

The buildings that predate the Coastal Act include the building that houses the shucking room
and the retail counter the two houses and two of the four mobile homes In 1984 the
Commission authorized a third mobile home at the site through Consistency Certification No CC
3484

2 JOC may apply to the Commission for a coastal development permit to retain the unpermitted
mobile home and oyster cultivation equipment in the estuary pursuant to Section 10d
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practices to protect the water quality of the estuary
a Should the plan call

for the removal of oyster cultivation equipment and materials in the
estuary theplan must provide measures to minimize negative imparts to
coastal resources from the removal

d Within 60 days of the issuance of this Omer submit a complete

application for a coastal development permit to authorize afterthe4ect the
unpermMW mobile home and any oyster cultivation equiprrierd or
materials in the estuary that were installed after the Coastal Act aixl the
feCently constructed horse paddock

Complete implementation of the removal and restoration plan within 90
days of Its approval by the Executive Director

20 IDENTIFICATION OF THE PROPERTY

The property that is the subject of this Order is located at the northern terminus
of Schooner Bay in Drakes Estero Point Reyes National Seashore Merin
County Assessors Parcel No 109 13017 hereinafter Subject Property

30 PERSONS SUBJECT TO THIS ORDER

The entity subject to this Order is the Johnson Oyster Company Inc its officers
employees agents and anyone acting in ooncert the
40 DESCRIPTION OF COASTAL ACT VIOLATION

JOC Coastal Act violation is its failure to obtain a coastal development permit or
a consistency certification to authorize 1 construction of several commercial
buildings additions to buildings that predate Proposition 20 and a horse

paddock 2 placement of a mobile home three metal refrigeration oontainers
and an aboveground diesel fuel tank with a concrete containment structure 3
drainage of waste water from the shucking room and retail building onto the
ground and into the estuary and 4 storage of oyster cultivation equipment and
disposal of debris in the estuary and along the shore The precise dates that the
development was performed are unknown but all of the development subject to
this order occurred after the date of the Coastal Act

50 COMMISSION AUTHORITY TO ACT

The Commission is issuing this Order pursuant its authority under Section 30810
of the Public Resources Code

3 Nothing in this Order shall be interpreted or construed to represent Commission approval of any
new or existing development that may be proposed in the removal and restoration plan JOC is
required to submit pursuant to this Order
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60 FINDINGS

This Order is being issued on the basis of the findings adopted by the
Commission on December 11 2003 as set forth in the attached document
entitled Staff Report for Cease and Desist Order No CCC03CD12

70 EFFECTIVE DATE

This Order shall become effective as of the date of issuance by the Commission
and shall remain in effect permanently unless and until rescinded by the
Commission

80 COMPLIANCE OBLIGATION

Strict compliance with the terms and conditions of this Order is required K JOC
fails to comply with the requirements of Section 10 of this Order including any
deadline contained therein it will constitute a violation of this Order and may
result in the imposition of civil penalties of up to six thousand dollars6000per
day for each day in which compliance failure persists
90 EXTENSIONS OF DEADLINES

Notwithstanding Section 100 if JOC is unable to comply with the deadlines
contained in Section 10 of this Order JOC may request from the Executive
Director in writing an extension of said deadlines If the Executive Director

determines that JOC has made a showing of good cause heshe shallgrant
extensions of the deadlines Any extension requests must be made in writing to
the Executive Director and received by the Commission staff at least 10 days
prior to the expiration of the subject deadline
100 SITE ACCESS

JOC agrees to provide full access to the Subject Property at all reasonable times
to Commission staff and employees of the County of Marin and National Park
Service for the purpose of inspecting the progress of work being carried in
compliance with the termsof this Order

110 APPEALS AND STAY RESOLUTION

Pursuant to Public Resources Code Section 30803b Respondents against
whom this Order is issued may file a petition with the Superior Court for a stay of
the Order
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120 GOVERNMENT LIABILITY

The State of California shall not be liable for injuries or damages to persons or
property resulting from acts or omissions by JOC in carrying out activities
authorized under this Order nor shall the StateofCardomia be held as a party to
any contract entered into by JOC or their agents in carrying out acMes
pursuant to this Order
130 GOVERNING LAW

This Order shall be interpreted construed governed and enforced under and
pursuant to the laws of the State of California which apply in pests

140 NO LIMITATION OFAUTHORITY

Except as expressly provided herein nothing herein shall limit or restrict theexercise of the Commissionsenforcement authority pursuant to Chapter 9 of the
Coastal Act including the authority to require and enforce compliance with this
Order

issued this 11 day of December 2003

Peter M Douglas Executive Director Date

Califomia Coastal Commission
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1 TH6MAS G HENDRICKS County Counsel State Bar 35
ALEN3S J McBRIDE Deputy State Bar 97367 T2 Suite 342 Civic Center
San Rafael California 94903

3 Telephone 1 415 4997890
Fax 1 415 4993796 MAR 21 1997

4

Attorneys for Plaintiffs JOHN R MONTGOMERY
5 Court Executive Officer

MAR1N COUNTY COURTS
6 By C Baker Deputy

7

g SUPERIOR COURT OF CALHORNIA
FOR MAIM COUNTY

9

10

11 PEOPLE OF THE STATE OF NO 165361

CALIFORNIA acting by and through the
12 COUNTY OF MARIN STIPULATED AGREEMENT BETWEEN

THE PARTIES AND ORDER

13 Plaintiffs
VS

14
JOHNSON OYSTER COMPANY

15 INCORPORATED TOM JOHNSON AND
DOES 120 INCLUSIVE

16
Defendants

17
AUCIA FLORES et al

18 Intervenors
19

This stipulation is entered into this day of 199ifby and between
the parties For the purposes of this Agreement all time frames shall run from the date that the

21
Judge of the Superior Court signs this Agreement unless otherwise specified

22
1 The parties hereto agree that a design review application with a site plan

23
showing the proposed improvements locate don the subject property at 17171 Sir Francis Drake

24
Inverness AP 109 13017 will be b JOHNSON OYSTER COMPANYBoulevard prepared y

25
INC hereinafter JOC and submitted to Community Development AgencyPlanning Division

26
within 45 days from the date of this agreement

27
2 The parties and the US Park Service have agreed that no more than four

28



I mobile homes and two residences may remain on the subject property after September 30 1996
2 To accommodate this agreement five intervenors namely JuanJose Pelayo Alicia Flores Aida
3 p Manuel R Pelayo and Marin Pelayo the Relocated Intervenors and their families
4 reached a seperate agreement with JOC under the terms of which those families timely relocated
5 JOC and the Relocated Intervenors agree to work in good faith to formalize that seperate
6 agreement within 15 days
7 3 A septic system that meets current standards shall be designed and all
8 necessary permits and approvals from Environmental Health Services Division of the Community
9 DAgency shall be obtained within 30 days of the date submitted This system shall

10 be constructed within six weeks of approval of septic system permit and coastal permit This

11 system shall have adequate qty to process the waste that is produced form the uses and
12 operations specifically allowed under this agreement Unit such time as this septic system is

13 approved built and fully functioning defendants shall pump the failed septic system tank and
14 provide to Environment heal Services receipts for such pumping on a weekly basis For good
15 causeincluding but not limited to inclement weather an extension of time to construct the
16 approved system may be granted in writing by Environmental Health Services after written request
17 for such extension by JOC
18 4 A permit to drill a well shall be obtained from the Environmental Health
19 ervices Division of the Community Development Agency within 90 days of the date of this
20 agreement
21 5 A retail food establishment permit shall be obtained from the Environmental
22 Health Services Division of the Community Development Agency within 90 days of the date of
23 this agreement

24 6 A Coastal Permit shall be obtained from the California Coastal Commission
25 within 120 days of the date of this agreement

26 7 Building permits shall be obtained from the Marin County Community
27 Development Agency Building Inspection Division for all work completed without building
28 permits and building permits shall be obtained for any work requiring such permits prior to

2



I commencement of work

2 8 Building permits shall be obtained from the Mario County Community
3 Development Agency Building Inspection Division for the structures adjacent and appurtenant
4 to the remaining trailers

5 9 Building permits shall be obtained from the Marin County Community
6 Development Agency Building Inspection Division for the addition to the house
7 10 Building permits shall be obtained from the Mario minty Community
8 Development Agency Building Inspection Division for the wiring plumbing propane mss the
9 well house and any new improvements JOC will either obtain a permit for the retail sales

10 office expansion the second story addition the three sided structure used for stringing of the
11 oyster shells and the containers used for storage and refrigeration OR submit a permit application
12 for replacement structures to serve the same use as that of commercial oyster production
13 11 JOC may continue operation ofthe processing plant algae shed the growing
14 shed the retail sales office the second story addition and the threesided stringing shed and the
15 containers used for storage and refrigeration if the design review and required Permits are
16 submitted in a timely basis as required by paragraph 10 JOC may continue the above operations
17 in their present locations until construction is completed on the replacement structures
18 Construction under the permits will commence upon issuance and continue in a timely fashion to
19 be completed within 24 twenty four months If any of the operations and structures above have
20 not obtained required building or replacement permits or if the permit applications are
21 den1edwithdrawn or if construction is not completed within 24 months of obtaining the Pmt
22 then operations shall cease and the structures shall be removed
23 12 Any use operation or structure for which all required permits have not been
24 obtained within the time deadlines of this agreement shall be immediately terrninated and removed
25 from the property This includes all uses operations and structures whether they be residential
26 commercial or agricultural

27 13 All permits required by this agreement shall be obtained within 9 days of
28 this agreement unless otherwise specified Extensions of time to obtain permits or complete

3
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onstruction may only be granted by the issuing agency in writing after written request for such
xtension by JOC

14 Staff members of all divisions of the Marin County Community

Development Agency shall upon 48 hours notice be granted entry onto the property to ensure
compliance with this agreement

15 The Court shall retain jurisdiction for the purposes of enforcement of this

Stipulated Agreement and of the agreement between JOC and the Relocated Interveams
16 The County shall dismiss their action for injunctive relief within 30 days of

th date of this agreement
17 plaintiff reserves the right to obtain a judgment pursuant to CCP 6646

COUNTY OF

BOA4 OF SUPERVISORS

By
ALEXIS JNBkujjz
Attorney for Plaintiffs

IFOR THE DEF 42MANTS

JOHNSON OYSTER COMPANY INC and
TOM JOHNSON

By
OHN N

F ROBERT STUDDERT
Attorney for Defendants
Tom Johnson and Johnson Oyster Company Inc

Date J1

Date rl0 97

Date i

Date 1 I 0
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28

Fog THE INT RVENORS

LEGAL AID

BJ
MARCANTON1O

Attorney for Intervenors

Date

ORDER

This Agreement signed by the parties is hereby made an order of this Court It is

the order of this court that all parties shall bear their own attorneysfees and costs

Date16 Mad4 M7

4AWMLYT R

Judge of the Superior Court
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Broken oyster racks deteriorating in Drakes Estero

Broken oyster racks
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Don Neubacher To Sonke Mastrup SMastrup@dfgcagov
043020070501PM

cc

Subject ReOystersn

Sonke any update on the letter Thanks for the help

Don

Sonke Mastrup SMastrup@dfgcagov

Sonke Mastrup To DonNeubacher@npsgov
SMastrup@dfgcagov cc

Subject Re Oysters
020412007 0636PM

I will ask Joe

Original Message
From Don Neubacher@npsgov
To Mastrup Sonke SMastrup@dfgcagov
Creation Date 22 349 pm
Subject Oysters

Sonke I really hate to bother you but are you still pondering sending
us

a letter about the oysters operation in Drakes Estero We are meeting
with the Coastal Commission next week about the operation and they were
asking the question about ownership of Drakes Estero Joe has a draft

letter

Don

Don Neubacher

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

415 464 5101 office
415 233 0303 cell
415 663 8132 fax

The National Park Service cares for special places saved by the American

people so that all may experience our heritage



ip
Don Neubacher

12052006 1026AM

I have the number Thanks

Don

Don Neubacher

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

415 4645101 office
415 2330303 cell
415 6638132 fax

To Angela Howe AHowe@dfgcagov
cc

Subject Re Conference Call with NPSF

The National Park Service cares for special places saved by the American people so that all may
experience our heritage

Angela Howe AHowe@dfgcagov

Angela Howe
AHowe@dfgcagov
120520061004AM

PST

To DonNeubacher@npsgov
cc

Subject Re Conference Call with NPS

Hi Don
the appointment was for 1212 I am not sure what happened Sonke and Joe Milton have it for
1212 so disregard the appointment for today and leave it for 1212 at 1000 Did you get the
call in number Ifnot it should be in the attached

I apologize for any inconvenience and please let me know if you have anyother problems

Angela

DonNeubacher@npsgov1252006 925 AM
Angela I saw the conference call date on your note was 125 with NPS
Sonke and I agreed to 1212 See below

I donthave Ralph Mihan set up for today

Don

Don Neubacher



415464 5101 office
415233 0303 cell
415663 8132 fax

The National Park Service cares for special places saved by the
American

people so that all may experience our heritage

Message from Angela Howe AHowe@dfgcagov on Mon 04 Dec 2006 115042 0800
Gary Stacey GStacey@dfgcagov Joe Milton Jmilton@dfgcagov Sonke

To
Mastrup SMastrup@dfgcagov don neubacher@NPSgov

cc Angela Howe AHowe@dfgcagov
Subj Drakes Estero Call
ect



Angela Howe has rescheduled this meeting

Begins Local Time

Ends Local Time

Title Drakes Estero Call

Location 9162745714

Chair Angela Howe AHowe@dfgcagov

To required Jmilton@dfgcagovSMastrup@dfgcagovGStacey@dfgcagovDon NeubacherPORENPS
cc optional AHowe@dfgcagov

Description



Angela Howe has rescheduled this meeting

Begins Local Time

Ends Local Time

Title Drakes Estero Call

Location 9162745714

Chair Angela Howe AHowe@dfgcagov

To required Jmilton@dfgcagovSMastrup@dfgcagovGStacey@dfgcagovDon NeubacherPORENPS
cc optional AHowe@dfgcagov

Description



AW
Don Neubacher To Sonke Mastrup smastrup@dfgcagov
11172006 0813AM

cc

Subject Re Oysters in Drakes Estero

Sonke any chance to talk this afternoon I have to go to a long meeting this morning or on Monday or
Tuesday

Thanks Hope all goes well

Don

Don Neubacher
Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

4154645101 office
415 2330303 cell
415 6638132 fax

The National Park Service cares for special places saved by the American people so that all may
experience our heritage
Sonke Mastrup smastrup@dfgcagov

Sonke Mastrup To DonNeubacher@npsgov
smastrup@dfgcagov cc

Subject Re Oysters in Drakes Estero
110120060251 PM
PST

ok Im on a call right now

Don Neubacher@npsgov 110106 1213 PM
Sonke

If possible give me a call about the oyster lease in Drakes Estero
Jon

Jarvis my boss said you had talked

Don

Don Neubacher

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

415 464 5101 office
415 233 0303 cell
415 663 8132 fax

The National Park Service cares for special places saved by the American
people so that all may experience our heritage



Ben Becker To Sarah Allen PORENPS@NPS

041212007 0258PM
cc Don NeubacherPORENPS@NPS

PDT
Subject SF Bay eelgrass report

Report forwarded from 10 shim Me
looks like there is about2880 acres of eelgrass in SF Bay so the 150 acres we have in Drakes and the

900 acres in Tomales are a significant proportion of what is left in the state Also see table 3 on page 35
for a comparison of eelgrass in various estuaries but Drakes is left out

Also read Toms note below on increase in eelgrass in Drakes since 1990 I think we would have to look
closely at the methodology of the 1990 survey before accepting this premise
Ben

Ben Becker PhD
Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
Point Reyes Station CA 94956

tel 415 4645247
fax 4158681202
benbecker@npsgov
WWWnpsgovporesciencehtm

The Pacific Coast Science and Learning Center is one of 17 centers across the country working to
increase the effectiveness and communication of research and science results in the national parks
through

Facilitating the use of parks for scientific inquiry
Supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships

Forwarded by Ben BeckerPORE NPS on041220070250 PM

fi66ifiibiC To BenBecker@npsgov

totmoore@dfgcagov
cc

041120070303 PM Subject Re State eelgrass

MST

Ben

I have attached a report for SF Bay but it lists other bay and their acreage
and percent cover of bay area It doesntinclude Drakes Estero however

What is clear from the eelgrass layers you gave me is that eelgrass has
greatly increased in area and extent in Drakes Estero from 1991 to 2007 in
other Calif bays also in late 90s and early 2000 If you look at rack
placement in Estero with respect to eelgrass 1991 distribution you can seethat the racks were placed initially outside the eelgrass areas in the Estero
This was planned since there was an eelgrass set aside area in between the two



parcels

Eelgrass distribution can change quickly Merkel and Assoc and also DFG sawlarge declines in distribution and percent cover within beds this year in SF
Bay

Cheers

Tom

Thomas O Moore
Calif Dept Fish and Game
Marine Aquaculture Coordinator
SF Bay Herring Gillnet Fishery Manager
PO Box 1560
Bodega Bay CA 94923
707 875 4261
707 875 4269 FAX
tmoore@dfgcagov

BenBecker@npsgov4112007 1128 AM
Thanks Tom

As you might have guessed we are interested in how the are of eelgrassinTomales and drakes Estero compares to the total eelgrass in california
Ben

Ben Becker PhD
Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
Point Reyes Station CA 94956

tel 415 464 5247
fax 415 868 1202
ben becker@npsgov
wwwnpsgovpore science

The Pacific Coast Science and Learning Center is one of 17 centers across
the country working to increase the effectiveness and communication of
research and science results in the national parks through

Facilitating the use of parks for scientific inquiry
Supporting science informed decision makingCommunicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships

I tmoore@dfg ca go
V

04102007 0518



PM MST I

I

To Ben Becker@npsgov

cc

Subject Re State eelgrass

I

Ben

Yes I need to dig a bit though for a recentedited version My version
has some errors for a number of the bays and eelgrass has increased in many
locations since late 90s and into 2000s

Tom

Thomas O Moore

Calif Dept Fish and Game
Marine Aquaculture Coordinator
SF Bay Herring Gillnet Fishery Manager
PO Box 1560

Bodega Bay CA 94923
707 875 4261
707 815 4269 FAX
tmoore@dfgcagov

BenBecker@npsgov4102007 327 PM
Tom

Have you ever seen an estimate of total eelgrass acreage for the state
northern CA Bay Area or anything like that

thanks

Ben

Ben Becker PhD
Director and Marine Ecologist
Pacific Coast Science and Learning Center
Point Reyes National Seashore
Point Reyes Station CA 94956

tel 415464
fax 415 868 1202

benbecker@npsgov
wwwnpsgovporesciencehtm



The Pacific Coast Science and Learning Center is one of 17 centers across
the country working to increase the effectiveness and communication of
research and science results in the national parks through

Facilitating the use of parks for scientific inquiry
Supporting science informed decision making
Communicating relevance and providing access to research knowledge
Promoting resource stewardship through partnerships
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BACKGROUND

As an element of the environmental mitigation required to compensate for impacts to eelgrass habitat
from the San Francisco Oakland Bay Bridge SFOBB East Span Seismic Safety Project East Span
Project the California Department of Transportation Caltrans has committed to funding a Baywide
Eelgrass Inventory and Resource Management Research Program program Construction activities
for the East Span Project will impact eelgrass habitats as a result ofboth permanent bridge footprint
and shading effects as well as temporary construction activities In order to mitigate these impacts
and to provide the information necessary to manage eelgrass and other subtidal habitats throughout
San Francisco Bay Bay Caltrans has been required to undertake a multi element mitigation
program that includes habitat restoration onsite and offsite as well as a commitment to fund the
present 1 million eelgrass inventory and resource management research effort Caltrans and the
National Oceanic and Atmospheric Administration NOAA Fisheries jointly hold the management
responsibility over the inventory and research program

This program is intended to identify and map existing eelgrass beds and identify conditions under
which eelgrass can occur throughout the Bay In addition the program is designed to document
eelgrass resource benefits identify current eelgrass stressors and outline opportunities for
enhancement of eelgrass communities within the Estuary The results of the program will facilitate
management of eelgrass habitat resources in the Bay by providing additional information on the
status distribution growth limiting factors and ecological benefits of eelgrass within this highly
dynamic ecosystem

This program will add to the resource management goals that were developed for the San Francisco
Bay Area Wetlands Ecosystem Goals Project The Goals Project 1999 was created by scientists
and resource managers as a guide for restoring and improving the habitats in San Francisco Bay for
the purposes of the current report the term Bay has been used to describe the entire Estuary
While the Goals Project was a major advancement in developing a cohesive strategy for sustaining
diverse and healthy ecosystems in the Bay it focused principally on baylands lands within
boundaries of the tides and not subtidal marine habitats In fact eelgrass beds were the only subtidal
habitat for which any management recommendations were made in the Goals Project While the
Goals Project provided general management goals for eelgrass these were not developed to the
extent that goals were developed for baylands Due to a lack of welldefined goals for subtidal
habitats NOAA Fisheries along with other resource and regulatory agency partners are developing
the subtidal habitat goals for the Estuary that will complement the baylands Goals Project The

present eelgrass program is anticipated to substantially support the subtidal habitat goals effort either
as a critical reference or a major component of the work

Some of the major challenges facing the development of subtidal habitat goals for the San Francisco
Estuary include the general lack of information on the extent distribution persistence and even the
values of the Bays subtidal habitats over spatial and temporal scales Absent an understanding of
the habitat resources to be managed it is not possible to effectively implement management
measures that result in enhancements to the ecosystem Although the Goals Project identified
approximately 8100 hectares 20000 acres of deep and shallow bay habitats that have been lost
since the 1800sas a result of bay fill and sediment deposition the relationship of these losses to
eelgrass habitat remains largely unknown

A large scale survey of eelgrass in San Francisco Bay was completed over 15 years ago in 1987
Wyllie Echeverria and Rutten 1989 and due to the advances in survey technology over the past
decade more accurate surveys and mapping are now possible In addition while previous studies
have addressed environmental factors such as light on the growth of eelgrass in the Estuary
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Zimmerman et al 1991 and 1995 the multiple and complex environmental factors that influence
eelgrass distribution are not well documented For these reasons a Baywide survey of eelgrass will
fill in the information gap much needed to preserve this critical biological resource

EELGRASS INVENTORY AND PREDICTIVE HABITAT MODELING GOALS

The goals of this program element are to conduct a comprehensive baywide eelgrass survey to
classify existing beds by environmental characteristics and to provide a model ofpredictive physical
environmental characteristics for eelgrass in the Bay In order to accomplish these goals the
following major tasks will be completed 1 perform pre survey screening of San Francisco Bay 2
collect data on the distribution and physical parameters of existing eelgrass beds using aerial and
acoustic survey techniques and 3 analyze and model the physical environmental characteristics
governing eelgrass bed distribution throughout the Bay This report documents the development and
application of a presurvey screening model to identify areas within which eelgrass surveys are
required In addition this report documents the results of eelgrass surveys completed during the
summer and early fall of 2003 In order to complete a predictive eelgrass model for San Francisco
Bay the results of the 2003 eelgrass survey will be applied to the presurvey screening model and
existing eelgrass habitats will be classified based on their environmental conditions

EELGRASS RESOURCES

Eelgrass Zostera marina L is the most widely distributed marine angiosperm in the Northern
Hemisphere den Hartog 1970 It is a native plant indigenous to the softbottom bays and estuaries
of the Northern Hemisphere and occurs along the Pacific coast of North America from the Bering
Straits down to lower Baja California Eelgrass is considered to be a habitat forming species that
creates unique biological environments when it occurs in the forms of submerged or intertidal aquatic
beds or larger meadows As submerged aquatic beds eelgrass is given special status under the Clean
Water Act 1972 as amended Section 404b1Guidelines for Specification of Disposal Sites for
Dredged or Fill Material Subpart E Potential Impacts on Special Aquatic Sites

Eelgrass beds are important ecological communities of shallow bays and estuaries because of the
multiple biological values that they provide Eelgrass is a major source of primary production in
nearshore marine systems supplying the base of detrital based food webs In addition several

organisms directly graze upon it thus contributing to the system at multiple trophic levels For
example eelgrass is particularly important to certain waterbirds that feed directly on the plants as
well as a number of species that make a diet of both the eelgrass plants and the epiphytic growth that
occurs on the leaf tissues Black brandt a migratory bird species that frequents the Bay is almost
exclusively dependent upon eelgrass as a food resource Eelgrass beds are also a source of secondary
production and can have up to 15 greater secondary production Fleck et al 1995 and greater
species richness Orth et al 1984 Zieman and Zieman 1989 than mudflats sandflats and marshes
They function as habitat and nursery areas for commercially and recreationally important open ocean
marine fish and invertebrates and provide critical structural environments for resident bay and
estuarine species Hoffman 1986 Eelgrass beds provide habitat for juvenile fish 03ostr6m and
Bonsdorff 2000 including juvenile salmon in the Pacific Northwest Simenstad 1994 In addition
to habitat and resource provisions eelgrass also traps and removes suspended particulates improving
water clarity tends to reduce erosion by stabilizing the sediment Ward et al 1984 cycles nutrients
and generates oxygen during daylight hours

Not only does eelgrass provide high intrinsic values as a habitat but also it can be an indicator of
estuarine health because it responds to environmental factors by changing in distribution and
abundance Thom et al 1998 Hovel 2003 Merkel 1992 1997 2000 2003a and 2003b Eelgrass is
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adapted to a wide range of tolerances and is capable of averaging exposure conditions including
temperature turbidity seasonal light levels sedimentation rates etc to result in either positive
growth or a gradual decline in the resource

There are a number of factors that can influence the distribution of eelgrass including light regime
substrate type water temperature and hydrodynamics of the environment Biebl and McRoy 1971
Backman and Barilotti 1976 Williams and McRoy 1982 Fonseca et al 1983 Phillips and Backman
1983 Phillips 1984 Dennison and Alberte 1985 Marsh et al 1986 Bulthuis 1987 Dennison 1987
Fonseca and Kenworthy 1987 Thom and Albright 1990 Zimmerman et al 1990 1994 Moore et al
1993 Masini et al 1995 Merkel 2000 2003 Koch 2001 The availability of light constrains
eelgrass at the lower depth limits Heminga and Duarte 2000 KrauseJensen et al 2000 whereas
the upper limits ofeelgrass distribution are mostly constrained by wave action Krause Jensen et al
2000 and desiccation stress at low tides Phillips 1984 In addition it has been demonstrated that
biological controls including epiphytic growth spatial competitors such as benthic algae and
bioturbation can also have a substantial effect on the growth and distribution of eelgrass Merkel
1990 Sand Jensen 1977

Eelgrass abundance has declined worldwide over the past 20 to 30 years due to increased
anthropogenic effects Short and WyllieEcheverria1996 However it is unclear whether this trend
has occurred in San Francisco Bay In the late 1920s eelgrass was reported as an abundant species
along the shores of the Bay Setchell 1929 In 1987 about 60 years later a survey of the Bay
revealed only 128 hectares 316 acres 01percent total bay bottom coverage of eelgrass throughout
the Bay with much of the existing habitat exhibiting conditions of environmental stress Wyllie
Echeverria and Rutten 1989 Wyllie Echeverria 1990 However most of the regions specifically
identified by Setchell as supporting eelgrass continue to support eelgrass today and what was meant
by abundant in the late 1920sremains unclear

Notwithstanding the inability to document changes in eelgrass through recent history there is reason
to believe that existing eelgrass beds maybe much reduced from its historical distribution range
Most of the documented Bay loss has occurred within the shallow bay fringes to which eelgrass is
restricted Further watershed sediment loading from the Delta as well as bay dredging have taken
their toll on eelgrass resources of the Bay As a result of activities such as these light attenuation
through San Francisco Bay waters is extremely high relative to most other bay and estuarine systems
of California Because eelgrass distribution in the Bay is controlled by light availability more so than
in other known systems Zimmerman et al 1990 1994 light limitation is likely the primary limiting
factor for eelgrass within the Bay

Although eelgrass coverage in the Bay may be reduced from historic levels conditions may not be as
bleak as thought after the completion of the 1987 eelgrass inventory Wyllie Echeverria 1990
Wyllie Echeverria and Rutten 1989 In October 1996 eelgrass surveys using sonagraphic
techniques from Richmond Harbor to just north of Point San Pablo for two separate US Army
Corps of Engineers project studies were conducted SAIC and Merkel 1997a 1997b In these

surveys 1955 hectares 483 acres of eelgrass were identified over this short stretch of shoreline
alone Additionally subsequent surveys have identified eelgrass in numerous locations where it has
not previously been known to occur including along the Oakland and Alameda waterfronts along
portions of the Marin Peninsula within San Leandro Bay and at other smaller locations Merkel
1999 2000 2003 and unpublished data These data suggest either that a significant expansion of
eelgrass habitat has occurred since 1987 or that improved survey techniques are allowing for greater
detection and improved mapping than was possible using prior techniques An earlier analysis of
these data suggests that it is likely that both changes in eelgrass beds and improvements in survey
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techniques are a factor in the differences between the 1987 and 1996 surveys Thompson et al
1997

In addition to a general paucity of eelgrass the beds that do exist in San Francisco Bay are extremely
dynamic In repeated surveys of eelgrass beds at Point Molate the Richmond Harbor training wall
and the Emeryville Flats eelgrass density and abundance was noted to fluctuate significantly from
year to year Merkel 1997a 2001 This annual variability in eelgrass appears to be related to Bay
turbidity levels or even average climatic conditions within marginally suited environments While
there has not been a significant amount ofrigorous monitoring of eelgrass in the Bay at least some of
the high variability appears to be related to large scale episodic events that influence the distribution
of freshwater and sediments in the Bay Merkel 2001 and additional unpublished data Recent
studies have demonstrated that dynamism in eelgrass beds is common in many areas For example
eelgrass aboveground biomass and shoot density can vary by as much as 500 over two years at the
same site in Willapa Bay Washington as a result of environmental fluctuations and human
disturbance Thom et al 2003 In Southern California the onsets of El Nir3o Southern Oscillations
ENSO result in substantial declines in eelgrass with recovery of beds occurring under subsequent
La Nina periods Merkel 2000

PRESURVEY SCREENING

San Francisco Bay consists of approximately 100000 hectares 250000 acres of subtidal and
intertidal habitat The intent of the current program was to provide a complete inventory of all
eelgrass resources within the Bay Thus the entire area of the Bay was considered and analyzed for
the potential to support eelgrass habitat In order to survey all of the Bay for eelgrass using acoustic
survey techniques over three years of fieldwork would be required along with a survey budget that
vastly exceeds available resources However much of the area of the Bay is not suitable for eelgrass
growth and by eliminating regions based on an initial analysis of suitable water depth ranges the area
of potential eelgrass habitat was reduced to approximately 24000 hectares 60000 acres Because
the duration of work to survey this amount of area would still be prohibitively expensive and would
extend through multiple seasons an effort was made to further reduce the survey area In order to
use available resources most efficiently a presurvey screening model was developed for the Bay to
exclude areas from survey that lack suitable conditions to support eelgrass This modelbased

screening effort reduced the survey area to that area which was considered to potentially support
eelgrass The resulting survey area could be surveyed within the summerearly fall period of peak
eelgrass abundance and reduced the cost of the field surveys to a manageable budget amount

The presurvey screening made use of existing physical data in a multiple ecological limits model in
order to determine the suitable areas for eelgrass growth within the Bay In order to capture all areas
of suitable environments for eelgrass growth within the study area and avoid an inadvertent discard
of potentially suitable areas the presurvey screening model used broadly defined limits for included
physical parameters Modeling methodology is discussed in more detail in a following section of this
document
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STUDY AREA

The San Francisco BayDelta Estuary which includes the waters of San Francisco Bay San Pablo
Bay Suisun Bay and the Sacramento San Joaquin River Delta is located in the Oregonian
zoogeographical province of California McGowan 1971 Briggs 1974 and is the largest estuarine
system on the West Coast ofNorth and South America Figure 1 The Bay can be divided into four
subregions Suisun Bay North Bay Central Bay and South Bay The study area for the program
consists of 100000 hectares 250000 acres of aquatic habitat and includes the waters of the Suisun
subregion ofthe SacramentoSan Joaquin River Delta

According to the Goals Project 1999 eelgrass exists at the intersection of baylands and the shallow
waters of the Bay Baylands are defined as those areas that exist between Mean Lower Low Water
MLLW and the highest observed tide and shallow Bay exists between 55 meters 18 feet
MLLW and MLLW Eelgrass spans a narrow range of intertidal and subtidal that straddles the
defined boundaries of these classifications The defined survey area did not include a restriction on
the lower depth limits however the upper limit was restricted at mean sea level MSL an elevation
well above the natural limit where eelgrass is restricted by desiccation stress

ENVIRONMENTAL PARAMETERS

Although there are several environmental parameters that affect the distribution ofeelgrass beds
modeling for the pre survey screening focused on a small set of parameters The environmental
parameters that were used to construct the presurvey screening model were bathymetry windwave
generated bottom shear current speed and water residence timeie the time it takes for water to
pass through the Bay Table 1 While a number ofadditional data sources were investigated none
of these data provided sufficient detail to add constituent parameters to the model at a presurvey
screening level Although factors such as water temperature salinity nutrient levels sediment grain
size pollutant levels and biological constraints could affect the growth and abundance ofeelgrass
the hydrodynamic features used in the modeling served as helpful proxies for the physiological
factors that affect eelgrass growth In addition the hydrodynamic data were readily modeled to
provide high quality spatial data with capacity for future model extension Bottom shear current
speed residence time and bathymetry directly and indirectly control the location of eelgrass beds
within the Bay These four parameters primarily affect eelgrass distribution because they affect light
availability which is believed to be the major controlling factor of eelgrass distribution

Table 1 Data sources andpotential model parameters investigated for the presurvey screening model

Data Type Source Used

Bathymetry NOAAMerkel Associates Yes

30day net current speed Coast and Harbors Engineering this study Yes

Windwave bottom shear Coast and Harbors Engineering this study Yes

Residence time Coast and Harbors Engineering this study Yes

Existing eelgrass beds Merkel Associates 1997 1999a 1999b 2001 2003
SAIC and Merkel Associates 1997a 1997b

NOAAWyllieEcheverria and Rutten 1989

Yes

Yes

Yes

Salinity San Francisco Estuary Institute
Conomos 1979

No

No
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Figure I San Francisco Bay study area locator map showing regions adapted from the Goals Project 1999
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MODEL FRAMEWORK

The modeling framework used for the pre survey screening was the Ecological Limits Viability and
Sustainability ELVS model The ELVS model is a gridbased constituent factors habitat evolution
model that was originally developed by Merkel Associates Inc in order to make eelgrass habitat
suitability predictions from bathymetric hydrodynamic and atmospheric data Merkel Associates

2000 The model uses a series of spatiallybased mathematical models based on the coincidence of
environmental tolerance ranges across multiple parameters to define environmental suitability for
various habitats The data layers for the model are managed through ESRI ArcViewModel
BuilderTm and Spatial AnalystTm

The current application of the ELVS model utilized bathymetry windwavegenerated bottom shear
current speed and fluvial influence to populate input variables These spatially explicit themes were
then used to depict the range ofenvironmental parameters affecting eelgrass distribution throughout
the Bay

Utilizing a coarse grained model for the presurvey screening ensured that all known eelgrass in the
Bay would occur within areas to be surveyed Environmental tolerance limits employed under the
ELVS model were broad in order to account for uncertainties in input data and uncertainties with
respect to San Francisco Bay eelgrass An advantage of the ELVS modeling process is that model
outputs can be reinserted into the model to regenerate additional outputs After field surveys have
been completed current eelgrass distribution and ranges of occurrence across environmental
parameter gradients can be incorporated into the model to tighten the predictive range of the model

All hydrodynamic data used in the current ELVS model were derived through modeling performed
by Coast Harbors Engineering Baywide windwave growth and transformation modeling was
performed on three independent domains covering San Francisco Bay South Central and North Bay
domains The three domains were built using the same set of composite bathymetry data compiled
from various sources NOAA 19301999 Merkel Associates Inc US Army Corps of
Engineers In order to calculate wave influenced hydrodynamics wind data were input to an
STWAVE model Smith et al 2001 a steady state 2dimensional spectral windwave growth and
transformation model The STWAVE model considers a range of periods and directions in order to
simulate depthinduced wave refraction and shoaling current induced refraction and shoaling depth
and steepness induced wave breaking diffraction windwave growth and wave wave interaction
and whitecapping Smith et al 2001 STWAVE model output includes significant wave height peak
period and peak direction

MODEL PARAMETERS

Shoreline

In order to construct the framework of the ELVS model a data layer of the shoreline of San
Francisco Bay UTM Zone 10 NAD 83 reprojected to State Plane Zone 3 was collected from the
San Francisco Bay Estuary Institute wwwsfeiorgThese data were developed through the Coastal
Protection Restoration Division CPRD database mapping project for the San Francisco Bay
watershed and mapping project These shoreline data were slightly modified for use in the pre
survey screening model by aligning the data with existing bathymetric contours and using recent
registered aerial photographs to correct various shoreline errors
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Bathymetry
Bathymetry bottom depth has a direct effect on eelgrass presence because light at the bottom is
affected by attenuation through the water column In addition bottom sediment resuspension by
wave action is related to water depth The bathymetry data layer used in the current ELVS model
was a combination of data collected from NOAA and current survey data collected by Merkel
Associates Inc Figure 2 The bathymetric data were received as point data and in order to be used
in the ELVS model were transformed into a triangular irregular network TIN which creates a
continuous surface Because the distance between the bathymetric data points varied data were
interpolated between points in order to create a regular 10 meter 33foot grid The bathymetric
values included in the model ranged from 5 meters 16 feet above sea level to 1175meters 3855
feet MLLW Values defining the bathymetric range for eelgrass within San Francisco Bay ranged
from 275 to 05 meters 9 to 16 feet MLLW

Windwave Bottom Shear
Windwavebottom shear was included in the model because it is a measure of water movement at the
sediment surface which influences resuspension of bottom particles and available light levels
Figure 3 In order to calculate windgenerated hydrodynamics wind records from Alameda Naval
Air Station NAS from 1998 2002 were evaluated From these data average daily winds were
calculated and used in wind wave modeling Asteadystate wind condition was used for windwave
growth and transformation modeling Wind speeds were calculated as an average of 255 to 315
which represents 40 percent of wind measured at Alameda NAS 1945 1996 Within this data set
winds were from the West 255 to 285 238 percent of the time and from the Northwest 285 to
315 142percent ofthe time In order to correct for the differences in wind direction bottom shear
was adjusted by appropriate proportional multipliers0238 or0142 and then averaged

Waves were developed using the Wave Parameter Generator APG model The WPG is a 2

dimensional general post processor model Coast Harbor Engineering that reads wave fields
height period depth direction as input and calculates various desired scalar and vector wave
parameters Model output is calculated using linear Airy wave theory in the absence of currents
and includes wave bottom orbital velocity wave bottom shear wave bottom orbital amplitude and
wave number The values of bottom shear included in the model ranged from 0 to515225 pascals
and the bottom shear considered acceptable for eelgrass growth based on existing eelgrass
distribution ranged from 0 to 10 pascals

Current Speed
Current speed influences light availability to eelgrass by affecting sediment resuspension Low

current speeds keep light levels high because sediment particles are not resuspended into the water
column and high current speeds keep light levels high by removing resuspended particles Thirty
day net current speeds in meterssecond were used as input parameters for the ELVS model Figure
4 where current speed was calculated as the hypotenuse of the triangle formed between the U
positive east and V positive north vectors horizontal coordinate CA State Plane NAD 83 Zone 3
The values of current speed included in the model ranged from 0 to 1449 meterssecond and the
current speeds considered acceptable for eelgrass growth ranged from 0 to 0896 meters second

San Francisco Oakland Bay Bridge East Span Seismic Safety Project 10
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Figure 2 Bathymetry of San Francisco Bay collected from Merkel Associates Inc and NOAA
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Figure 3 Predicted windwave bottom shear in San Francisco Bay
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Fluvial Influence

Streams and rivers provide for net import of suspendable sediments to the Bay and provide a
significant load of suspended sediment to the water column The concentration of suspended
particles that originated from a freshwater source was not known for presurvey screening modeling
however an equilibrium concentration gradient was developed throughout the Bay by setting the
concentration of river flows equal to one and the concentration ofthe Pacific Ocean equal to zero and
allowing circulation models to run to a state of equilibrium Figure 5 There were only three
freshwater sources used in the fluvial influence model the Sacramento River the Napa River and
Coyote Creek After achieving equilibrium the concentration of suspended sediment in each grid
cell ofthe model was calculated and regions ofthe Bay were assigned a value of fluvial influence

RUNNING THE MODEL

In order to process the raw bathymetry current speed bottom shear and fluvial influence data each
of these parameters was processed into a TIN and then a grid yielding a continuous queriable surface
of 10meter 33 foot grid cells using ESRIs ArcView 3xSpatial AnalystTm extension Every cell
within the resulting grid had a value which was the product ofthe input parameters

Existing Eelgrass Beds
Adjustments to the model were made to ensure good predictive capacity relative to known conditions
by calibrating it against the known distribution of eelgrass throughout the Bay The most

conservative tolerance limits for eelgrass were employed in the ELVS model in order to ensure that
all eelgrass present in the Bay was included within proposed survey areas In order to ascertain the
values of each environmental parameter that characterized eelgrass beds throughout the Bay a map
of existing eelgrass beds was used as a base layer of the model Figure 6 This map of the
distribution of known existing eelgrass beds throughout the Bay was compiled from SAIC and
Merkel Associates 1997a and 1997b Merkel Associates 1999a and NOAA Wyllie
Echeverria and Rutten 1989 Hydrodynamic parameters were overlaid onto the eelgrass map in
order to calculate the values of the parameters that occurred within known eelgrass beds These
values provided boundaries for determining where eelgrass was expected to occur Figures 9 10 11
and 12

Parameter Suitability Index
In order to combine the different units of bathymetry current speed bottom shear and fluvial
influence these parameters were combined into submodels Figure 7 However before these
parameters were combined values outside the acceptable range of eelgrass occurrence were
removed Bottom shear and current speed were combined to form a submodel termed turbidity and
bathymetry and fluvial influence were combined to form residence time Parameter normalization

ofthe submodels was accomplished by calculating a Parameter Suitability Index PSI The PSI was
calculated by breaking each parameter into 64 equal range classes the maximum available in
ArcViewSpatial AnalystTm and then calculating the percent of known eelgrass captured by each
class For example if a range class captured 23 of existing eelgrass the PSI for this class was 023
and the sumof all PSI in each parameter was 10 The PSI submodels along with bathymetry were
overlaid on a map of known eelgrass beds in order to calculate the probability of eelgrass occurrence
within a cell ofknown environmental conditions

San Francisco Oakland Bay Bridge East Span Seismic Safety Project 14
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Figure 5 Predicted relative fluvial influence sediment concentration in San Francesco Say



Figure 6 Known existing eelgrass distribution in San Francisco Bay prior to 2003 survey
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Habitat Suitability Index
The probability ofeelgrass occurrence within a cell in the pre survey screening model was calculated
as the Habitat Suitability Index HSI The HSI is the product of the PSI for bathymetry turbidity
and residence time and represents the suitability of each grid cell for supporting eelgrass growth
There were 62 possible values of HSI ranging from least suitable to most suitable to support eelgrass
habitat and the combination of all HSI classes resulted in the total potential eelgrass habitat within
the Bay The values of HSI were the final results of the pre survey screening model Figures 8a 8b
and 8c

PRE SURVEY SCREENING RESULTS

The presurvey screening model identified approximately 13585 hectares 33569 acres ofpotential
habitat within San Francisco Bay Figures 8a 8b and 8c The results of the pre survey screening
were used to guide efficient field survey strategies and prioritize survey areas and grid cells with
highest the HSI were identified as the highest priority areas for the eelgrass survey Within the total
potential habitat area 694 hectares1716 acres occurred within the highest HSI category

Results of the presurvey screening model provided insight into the expected characteristics of
bathymetry current speed bottom shear and fluvial influence within eelgrass beds in the Bay For
example the greatest percentage of predicted eelgrass about 25 occurred at approximately 05
meters 46 feet MLLW and there was also a small peak of abundance about 8 at10meter

33 feet MLLW Figure 9 The deepest depth at which eelgrass was predicted was 54meters
177 feet MLLW and the shallowest was 03 meters 1 foot MLLW There were two peaks in
predicted eelgrass abundance in relation to current speed one occurred at approximately 015
meters second and another at 039 meterssecond Figure 10 This relationship predicts that eelgrass
will exist in either high current areas where the water clarity is maintained by transport of suspended
particles or lowcurrent environments where sediment resuspension is minimal Within San

Francisco Bay eelgrass beds at Bayfarm Island and in Clipper Cove typify these current extremes
Predicted eelgrass occurrence had a negative relationship with bottom shear and the majority of
eelgrass was predicted to occur in areas with 025 pascals of shear or less the lowest bottom shear
category Figure 11 The predicted levels of fluvial influence tended to be lower in eelgrass beds
than the baywide conditions Figure 12 Most eelgrass was predicted to occur between 15 and 55
suspended fluvial sediment whereas the baywide range was between 5 and 95 Eelgrass is more
likely to occur in areas with less fluvial influence which is also likely to correspond to higher water
clarity

San Francisco Oakland Bay Bridge East Span Seismic Safety Project 18
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and were flown as low as 6 meters 20 feet in order to distinguish eelgrass from widgeon grass
Ruppia maritima in Suisun Bay Three days of aerial surveys were completed before the inwater
surveys were initiated to eliminate large areas of the Bay from the inwater eelgrass surveys and to
review and document navigation hazards in the shallow waters surveyed at high tides

Diver Ground truthing
Acoustic records of eelgrass beds were groundtruthed by SCUBA divers who confirmed the
presence of eelgrass in mapped beds Diver ground truthing was conducted at Bayfarm Island
Emeryville Flats Crown Beach Oakland Middle Harbor Clipper Cove Richmond Training Wall
Pt Molate Pt San Pablo Pt San Quentin Angel Island Keil Cove Coyote Point and Richardson
Bay Figure 13

BATHYMETRY

Bathymetric data were collected using a Furuno FCV 600L singlebeam fathometer operating at a
frequency of 200 kHz with the 15 beam width The echo sounder was mounted on the stern of the
vessel and the transducer was located approximately 015 meters 05 feet below the water surface
Fathometer data were recorded with the sidescan data and stored with time and xyz coordinate data

SURVEY DATA INTERPRETATION ANDEELGRASS MAPPING

Digital maps of the distribution of eelgrass throughout the Bay were created from the 2003 sidescan
survey data Following completion of the surveys sonar traces were downloaded processed and
geographically registered using ArcView Version 32a All plots were generated based on
California State Plane Zone 3 NAD 83 Two themes were created in the ArcView program
eelgrass habitat from the 2003 survey and a maximum documented eelgrass extents layer that
combined data from all spatially documented sources including such sources as Wyllie Echeverria
and Rutten 1989 SAIC Merkel 1997a and b Merkel Associates 1997 1999 2001 2003b
unpublished data and Kitting 1993 1998 In order to present these results on a scale that would
be useful to resource managers the San Francisco Bay Eelgrass Atlas was created Merkel and
Associates for Caltrans 2004 Each page of this atlas presents a 25square kilometer 97square
mile section of the Bay at a scale of136000 Bathymetry is presented in feet below MLLW

Mapping techniques and areal coverage determination made use of a mix of analytical techniques
SAIC and Merkel Associates 1997a and 1997b Merkel 1988 1992 2003a and 2003b US Navy
SWDIV 1994 2000 Eelgrass beds in San Francisco Bay generally consist of clustered patches of
eelgrass as opposed to continuous carpets such as those observed in most other west coast bays and
estuaries For the purpose of this survey a given eelgrass bed included many clustered eelgrass
patches and the edges were determined by locating the greatest extent of the eelgrass patches within
the survey area Within the boundaries of the bed eelgrass was subdivided into four cover categories
defined by the percentage of total bottom coverage within the mapped bed The cover classes used
were less than 5 5 20 2040 and greater than 40 cover Figure 14 Where individual
plants were too far apart to be aggregated into beds the individual plants were considered to define
the boundaries of discrete beds These patches like many of the patches that occurred within the
beds were typically comprised of single plants with only a few turions

San FranciscoOakland Bay Bridge East Span Seismic Safety Project 25
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SURVEY RESULTS

CURRENT EELGRASsDISTRIBUTION

The Baywide Eelgrass Inventory mapped 11657hectares 28805acres of eelgrass within San
Francisco Bay during the summer of 2003 Figures 15a 15b and 15c The coverage of eelgrass
observed during the current survey was approximately 900 greater than the 128 hectares 316
acres mapped during the previous baywide eelgrass survey Wyllie Echeverria and Rutten 1989
This major increase in eelgrass coverage is attributed at least in part to an increase in eelgrass
coverage and in part to recent advances in mapping technology In order to compare mapping
technologies between the two surveys it is helpful to compare eelgrass coverage between the same
beds Twentytwo eelgrass beds were mapped in 1987 and all of these were located and mapped
during the current survey Table 2 In addition to those beds mapped in 1987 eight major beds
eg Emeryville Flats and several smaller eelgrass patches and individual plants were mapped
during the current survey The total coverage of the major beds Table 2 was 11292 hectares
27903acres and the coverage of additional small eelgrass patches was 365 hectares 902 acres
Both the increased coverage of the major beds and the addition of the smaller patches contributed to
the increased coverage during the 2003 survey

The majority of the eelgrass in the Bay was located on the east shoreline between Point Pinole and
Bayfarm Island Table 2 A few solitary plants were recorded north of Point Pinole near Wilson
Point and several individual plants and two small patches were observed south of the San Mateo
Bridge along the Alameda shoreline On the west shoreline eelgrass was mapped from Point San
Quentin in Marin County to Coyote Point south of the San Francisco Airport but eelgrass was
primarily located along the Marin County shoreline On the western shoreline the range of eelgrass
distribution during the current survey was similar to the 1987 survey

By far the largest eelgrass bed in the Bay is the Point San Pablo bed which was located between
Point Pinole and Point San Pablo north of the RichmondSan Rafael Bridge Figure 15a Merkel and
Associates for Caltrans 2004 sheets 21 and 34 This bed was approximately 6089hectares15045
acres which was 522 of the eelgrass coverage in the entire Bay The Point San Pablo eelgrass
bed occurs on a shallow shoal approximately15 to 05meters 49to 16 feet MLLW The
Point San Pablo eelgrass bed was also mapped as the largest bed in the Bay during the 1987 survey
although it was mapped as an order of magnitude smaller than during the current surveys Wyllie
Echeverria and Rutten 1986

The second largest eelgrass bed in the Bay was found in Richardson Bay near Sausalito in Marin
County Figure 15b Merkel and Associates for Caltrans 2004 sheets 6 and 14 This bed was

approximately 1767 hectares 4367 acres the densest part of which was located among the boat
moorings and near the marinas on the western side of the Bay Eelgrass in Richardson Bay occurred
between 30 and05 meters 98 and 16 feet MLLW

San Francisco Oakland Bay Bridge East Span Seismic Safety Project 28
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HISTORICAL DISTRIBUTION RANGE

Eelgrass coverage within San Francisco Bay is in a constant state of flux Thus understanding the
potential eelgrass habitat areas in addition to the beds that were mapped during the 2003 survey is
crucial to determining the extent and distribution of areas within the Bay that are potentially suited to
supporting eelgrass under various conditions While it is not possible to exclude many shallow areas
of the Bay as unsuited to support eelgrass many areas that did not support eelgrass during the present
survey have been previously documented to support eelgrass For this reason a map layer has been
prepared of the maximum documented extent of eelgrass Merkel and Associates for Caltrans 2004
This has been done in anticipation of future updates as additional survey data becomes available in
future years The maximum documented eelgrass extent is a combination of all known eelgrass
surveys in the Bay where credible and accurate spatial data exist At the time this map was
produced the maximum historical extent of eelgrass was documented to be 13924hectares34406
acres

BATErmETRY

Bathymetry for the Bay has been derived from numerous survey sources that date over extended
periods In most instances the bathymetry has been collected on larger survey vessels that have
avoided the extreme shallows of the Bay margins As a result bathymetric survey data are sparse in
the shallowest areas that support eelgrass beds To improve upon this condition bathymetric data
from the present survey has been used to supplement prior survey data and provide a more accurate
bathymetry range for eelgrass

Using the bathymetric data it has been possible to determine the elevation range distribution of
eelgrass within the Bay Figure 16 The depth distribution of eelgrass is extremely narrow and is
indicative of the turbid nature of the Bay A full 988of eelgrass mapped during the 2003 surveys
occurred within a depth range from177 to 040 meters 58to 13 feet MLLW Perhaps even
more remarkable is the fact that 940of all mapped eelgrass occurred within a 16meter52foot
range between16and 00 meter 52and 00 feet MLLW

REGIONAL COMPARISON

Existing eelgrass beds cover approximately 1 of San Francisco Bay which is at least an order of
magnitude less than other large California estuarine systems Table 3 However due to the large
size of the Bay even a minor proportional representation amounts to substantial eelgrass resources
on a statewide basis and the importance of this resource should not be undervalued in resource
management decisions While San Francisco Bay eelgrass resources accounted for only a small
portion of the total Bay habitat area the eelgrass beds of the Bay rank second only to Humboldt Bay
in gross eelgrass area Further given the highly dynamic nature of San Francisco Bay eelgrass beds
and the extensive areas of the Bay that are considered to be marginal for eelgrass only minor
variations in physical environmental parameters such as river flows sediment loads or sea level
could significantly alter the extent ofeelgrass coverage

San Francisco Oakland Bay Bridge East Span Seismic Safety Project 33
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Table 3 Comparison ofeelgrass coverage in estuarine systems on the West Coast of North America

Cvctem Felvr Coverage acres Percent Coverage

Mission Bay 1210 54

San Diego Ba 1626 14

Humboldt Ba 4 10

Tomales Bay 965 13

San Francisco Bay 2881 1

Merkel Associates 2003

2U S Navy 2000
3McBride et al unpublished data
4Spratt as reported in WyllieEcheverria 1990

The most likely factor limiting eelgrass coverage in the Bay is the lowlight levels available to
eelgrass in the North and South Bay regions More than 45 million cubic meters 6 million cubic
yards of sediment enter the Estuary per year from approximately 20 major freshwater streams and
rivers Goals Project 1999 In addition to the sources of sedimentation from freshwater flows there
is additional suspended sediment resulting from tidal currents and winddriven waves The Central
Bay region has the clearest water followed by the South Bay and North Bay and lastly Suisun Bay
The Suisun and North Bay regions are by far the most turbid of any area in the Estuary due to
freshwater input of the Delta In addition to presence of a substantial amount of sedimentation in the
Bay the sediment is also retained within the regions of the Estuary that are far from the mouth of the
Bay where it is constantly put into or kept in suspension by chronic windwaves

Although the San Pablo eelgrass bed is technically in the North Bay region this area of North Bay is
well flushed by clearer waters of the deep channel around Point San Pablo Conversely the western
portions of San Pablo Bay receive little ocean water influence and while these areas support salinities
levels that could support eelgrass the sedimentladen surface waters in this region probably restrict
adequate light levels

FUTURE WORK

The completion of the 2003 eelgrass inventory provides considerable insight into the extent and
distribution of eelgrass within San Francisco Bay However it is as much a beginning as an endpoint
to understanding this resource within the Bay Research has already been undertaken to understand
the similarities and differences between San Francisco Bay and other areas where more extensive
work has been performed Presently additional resource characterization is underway as elements of
the current study This work is outlined below

CLASSIFY EELGRASS BEDS

Data collected during the field surveys will be used to provide a description of the environmental
characteristics that typify eelgrass beds within the Bay Environmental descriptions of eelgrass beds
will include water temperature light availability and sediment grain size In addition the genetic
relationships of eelgrass from sampled beds will be analyzed using the genetic markers
miciosatellite loci These data will be integrated into the final analysis of distribution and dynamics
of eelgtass populations within San Francisco Bay

It is recognized that a onetime survey will not adequately capture the high degree of variability
exhibited in eelgrass coverage within the Bay over the course of a year or many years As a result
all analyses are limited to the description of static conditions at the time of the survey However as
San FranciscoOakland Bay Bridge East Span Seismic Safety Project 35
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part of the current program a refined eelgrass model that incorporates the eelgrass maps for the
current survey and data on environmental parameters will be published which will provide a
prediction of the maximum extent of suitable eelgrass habitat within the Bay

REFINE PREDICTIVE EELGRASS MODEL

During the 2003 field surveys 86of the area that was identified by the presurvey screening
model as being suitable for eelgrass actually supported eelgrass and examining the maximum
documented extents as much as 102of this area was found to presently support or have supported
eelgrass in the past While the proportion of occupied habitat derived from the screening model is
quite high the model has also captured considerable area that was not occupied in 2003 and has not
been documented to support eelgrass For example a large crescent of habitat was predicted to be
suitable to support eelgrass in the shallow regions of San Pablo Bay Figure 12a but the current
survey revealed no eelgrass in these portions of San Pablo Bay In addition the model predicted
eelgrass along the Alameda shoreline south of the Oakland International Airport and this area was
also found to be without eelgrass during the 2003 surveys These two areas where eelgrass was
erroneously predicted by the model have some common environmental conditions Both areas

support shallow mud bottoms subject to high wave energies but low circulation relative to other
regions of the Bay The presurvey screening model predicted significantly more eelgrass than was
mapped during 2003 partly because it was constructed using few niche defining parameters over
which broad tolerance ranges were used to ensure that the model captured all possible eelgrass
habitats the goal was to ensure no eelgrass would be missed during the comprehensive inventory
effort

Although the presurvey screening model predicted eelgrass in several areas where it did not occur
during the 2003 survey a more refined predictive eelgrass model is being developed to provide a
more narrowly defined predictor of habitat suitability for eelgrass throughout the Bay Due to the
dynamic nature of eelgrass coverage in the Bay a robust predictive model of suitable eelgrass
habitat in addition to the mapped extent of eelgrass will provide resource managers better
capabilities to detect and track changes in eelgrass resources within the Bay Potential eelgrass
habitat may not currently support eelgrass due to environmental conditions or intermittent local
extirpations However these areas may support eelgrass under different prevailing environmental
regimes which can fluctuate annually and interannually

In order to create a refined model that will be predictive of eelgrass habitat in the Bay the presurvey
screening model is being refined with data gathered during the 2003 surveys The updated eelgrass
distribution and more accurate bathymetry will allow for more accurate characterization of
environmental parameters within eelgrass beds allowing for a more exact model Subsequent ELVS
model runs will be conducted in order to identify the stability of suitable site conditions and areas
that may support eelgrass under moderately altered environmental conditions

CONCLUSIONS

The Baywide Eelgrass Inventory and Resource Management Program will provide a unique tool for
developing the subtidal habitat goals for San Francisco Bay When the predictive eelgrass model is
refined and analyzed in conjunction with the results of the 2003 eelgrass survey resource managers
will be able to create an appropriate longterm sampling program that will adequately characterize
seasonal and annual variability within the various eelgrass populations This information will

provide a baseline of current eelgrass distribution and potential habitats that will enable realistic and
quantified goals to be set for eelgrass management
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APPENDIX A PHOTOS OF SAN FRANCISCO BAY EELGRASS

San Francisco Oakland Bay Bridge East Span Seismic Safety Project Appendix A
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Natalie Gates

f 040620070523PM
PDT

FYI

Z

Natalie B Gates DVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 4645189
FAX 415 4645183

To DonNeubacher@npsgovSarahAllen@npsgov
cc BenBecker@npsgov

Subject Drakes Estero Aquaculture Information

Forwarded by Natalie GatesPORENPS on 040620070522PM

To NatalieGates@npsgov
From Tom Moore tmoore@dfgcagov
Date040420070155PM
Subject Drakes Estero Aquaculture Information

Hi Natalie

To recap I have provided you with production figures in pounds and
numbers of oysters for the period 1950 to 2006 1950 is the earliest
date I have production numbers for Drakes Estero

As far as the numbers of racks I talked with Ben Becker and I believe
you have the number and location of all existing racks in Drakes Estero

M438 01

The 2006 ProofofUse report from Mr Lunny indicates that in 2006 he
planted a total of 1368 bents A bent being a 12 ft x 12ft space with 6
rails in the racks with 10 strings on each rail thus a total of 60
strings per bent Every string represents approximately 120 oysters
average 10 to 11 oysters per mother shell 14 shells per string The

number of bents per rack structure varies with the length of the rack
structure

Number of strings Planted in 2006
60 strings 82080 strings

bent

Number of oysters planted as cultch in 2006
120 oysters 9849600 oysters

string

1368 bents x

82080 strings x

The above number of oysters represents 2006 plantings the actual
number of oysters on bents will be higher due to plantings from 2005



i

Currently it takes 16 to 18 months to reach harvestable size in the
hanging rack system so some portion of the 2005 plantings may have been
harvested already Mr Lunny indicates that no new bents have been or
will be constructed by DBO

Number of single oysters planted in 2006 Juvenile oysters are grown
in bags and trays while larger oysters are grown in bags placed on the
bottom substrate Eleven sites were used for this type of culture

Single Pac oysters planted in 2006 4020000 oysters

The number of bags was not reported in 2006 Loading densities per bag
differs based on oyster size with initial loading densities for very
small oysters at around 1000 oysters bag to about 150 or so at final
growout for market as oyster bags Bags are reprieved and sorted as
oysters grow and are re bagged a lower densities thus the number of
bags may increase but the total number of oysters planted has not

The number of oysters planted does not equal the number of oysters
harvested since mortality events occur which reduces the number of
oysters eventually harvested

M438 02

Mr Lunnys 2006 POU Report indicated that 1000000 single clam seed
were planted in bags on the bottom in 2006 Depending on the size of the
clams stocking densities per bag varies

No clams were harvested from this lease in 2006

Please let me know if you have any questions or need clarification
regarding the above information

I will be outoftown starting today and returning on Tuesday April
10 2007 but will be reachable by cell phone at 707 6883192

Tom

Hi Tom

I talked to the superintendent about the data we need for our
environmental
docs If we could get some production data Ws of oysters produced
s of

racks and bags etc even if it is not current sooner rather than

later

it would be much appreciated Do you have 2005 numbers readily
available

Also if we were able to pull together some comments for your scoping
on

the aquaculture PEIR to whom would we address them and where would we
send
them Any deadline Unfortunately no park staff will be able to
attend

the meetings



Thanks very much

Natalie

Natalie B Gates DVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 464 5189
FAX 415 464 5183

Thomas O Moore

Calif Dept Fish and Game
Marine Aquaculture Coordinator
SF Bay Herring Gillnet Fishery Manager
PO Box 1560

Bodega Bay CA 94923
707 875 4261
707 875 4269 FAX
tmoore@dfgcagov



Natalie Gates To DonNeubacher@npsgovSarah
cc

0410620070520PM Subject Re Fw questions about aquaculture in Drakes Estero
tPDT

See below from Tom Very interesting Iwill include in the project review nextweek

N

Natalie B Gates DVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 4645189
FAX 415 4645183

Forwarded by Natalie GatesPORENPS on 040620070518PM

ToNatalieGates@npsgov
From Tom Moore tmoore@dfgcagov
Date040320070347PM

Subject Re Fw questions about aquaculture in Drakes Estero

Hi Natalie

I have attached two documents one is a printout of oyster production
for Drakes Estero from 1956 earliest data I have to 2006 The second
doc is a chart showing Drakes Estero production and statewide
production which includes Drakes Estero in that total The long term
averages are provided for both data sets

The 2006 statewide total is a preliminary estimate since I am still
waiting on some 2006 numbers but should be fairly close I will provide
the 2006 final total when I have all the numbers

The numbers used in the above summaries are in shucked pounds which is
the typical reporting unit but I have provided the numbers for that time
period This reporting unit is used because it comes from our tax
reports which require gallons to compute the tax owed on oysters and is
widely used to report production of oysters Other shellfish are
reported in whole weight mussels clams scallops and abalone
The conversion is

No of oysters harvested X 85 lbs shucked weight in
pounds

100 gal

For 2006 3429860 oysters were harvested

3429860100x85 291538 lbs shucked weight

I will provide rack and bag information after I resolve some questions
on reporting



If you have any questions about the attached data please let me know

Tom

Thomas O Moore
Calif Dept Fish and Game
Marine Aquaculture Coordinator
SF Bay Herring Gillnet Fishery Manager
PO Box 1560

Bodega Bay CA 94923
707 8754261
707 8754269 FAX

tmoore@dfgcagov

NatalieGates@npsgov362007 1200 PM
Hi Tom

I talked to the superintendent about the data we need for our
environmental

docs If we could get some productiondata Ws of oysters produced
s of
racks and bags etc even if it is not current sooner rather than
later

it would be much appreciated Do you have 2005 numbers readily
available

Also if we were able to pull together some comments for your scoping
on

the aquaculture PEIR to whom would weaddress them and where would we
send
them Any deadline Unfortunately no park staff will be able to
attend

the meetings

Thanks very much

Natalie

Natalie B Gates DVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 464 5189
FAX 415 464 5183

Forwarded by Natalie Gates PORE NPS on 03062007 1155 AM

Natalie Gates

02282007 0448
i PM PST

I



To Tom Moore tmoore@dfgcagov

CC
I

Subject Re questions about aquaculture in Drakes Estero

Hi Tom

Thank you for your reply to my many questions Very helpful I dont

have

a timeline yet from the superintendent regarding the environmental
compliance I suspect it is in the next month

I appreciate your sending the production info when you get it And

thanks

for the scoping notice for the statewide plan

Natalie

Natalie B Gates DVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 464 5189
FAX 415 464 5183

TomMoore tmoore@dfgcagov wrote

To NatalieGatesnpsgov
From Tom Moore tmoore@dfgcagov
Date 02282007 0335PM
Subject Re questions about aquaculture in Drakes Estero
Hi Natalie

I haventforgotten you I am waiting to receive the statesannual
marine aquaculture Proof ofUse statements back from State water
bottom
lessees When they send these back I should have information for
2006

Kevin is in the process of getting his aquaculture operation back into
the production mode since when he acquired it it was pretty much
mined out by the Johnson Oyster Co as financial woes overtook them
The

oyster operation is in a growth trajectory with large plantings which
will translate into larger harvests and hopefully in a couple years
maybe even a profit



I think for your document you will need to look at previous production
which reflects a profitable business which is what the Johnson Oyster
Company once was and assume that Drakes Bay Oyster company will try
and

approach those levels with corresponding increases in acreage and
growing structures utilized

I will put together the production history 2005 and earlier and some
relevant statistics on aquaculture production in other locations
Kevin

will provide me the up to date information questions 13 when he

returns his annual Proof ofUse Statement to me

Question 4 Aquaculturists are only allowed to import the species
listed on the import permit The oyster seed are producedfrom
selected

brood stock under very controlled conditions in a closed system in a
hatchery They are fed algal diets produced in the hatchery under very
strict conditions See this link

httpmarineresearchoregonstateeduBreed2oSeedpdfto get an idea
of the hatchery operations

Whiskey Creek is part of the Molluscan Broodstock Program and as such
the genetic composition of the broodstock is off great importance when
trying to produce a pedigreed oyster There are no other types of
oysters involved in anyway in this highly controlled situation since
the

parentage is paramount

Growers buy oyster seed at smaller sizes since they are cheaper Kevin
buys eyed larvae lmm in size and remote sets them on oyster shell or
calcium carbonate grains at his farm At the hatcheries as oysters
grow

larger they are moved to outdoor tanks but still in a very much
controlled situation Oyster leave the hatchery When a size is reached
that small seed can be placed in upwelling growing systems or on

nursery growing areas Even at this size they are kept in fine mesh
bags
to prevent mortality and competition by other organisms Most seed is
sold before it gets much larger than 14 inch as separate oysters or
on

cultch This is very clean product which is screened washed and in
most

cases dipped in a chlorine bath to kill any potential external animals
prior to shipment

Question 5 We and the oyster industry share those concerns Larger
oyster seed or cultch which overwinters and is sold the next year has
the greatest potential to have epibionts on the shell or living in and
amongst the shells Again the importation permit only allows the
listed

species and all imports shipments of larger seed are conditioned that
an

inspection by CDFG is needed prior to placing in the waters of this
state

Checkout the link below for a good overview of aquaculture in Calif
http aquaucdavisedudbweboutreachaquaASAQA07PDF

What is your timeline for getting a draft doc out I have been a bit



4

busy with getting the process for our PEIR for marine aquaculture
going
I have included the notice below

Tom

Announcement Aquaculture PEIR Scoping Meetings

The California Department of Fish and Game on behalf of the
California
Fish and Game Commission and in cooperation with the California Ocean
Protection Council will be preparing a Program Environmental Impact
Report PEIR for the Coastal Marine Aquaculture program The PEIR
will

identify and programmatically evaluate potential environmental impacts
of construction and operation of marine aquaculture facilities and
will
discuss thresholds of significanceand mitigation measures to reduce
these impacts

The Department will be conducting three public scoping meetings during
the week of March 5 2007 details below The scoping meetings will
present an opportunity for the Department to introduce the program to
the public and to solicit comments from the public and agencies during
the early stages of program development Comments received at the
public
scoping meeting will be considered in the PEIR analysis

The CEQA Notice of Preparation NOP will be release shortly If you
have any questions in the mean time please contact

Becky Ota

Department of Fish and Game

bota@dfgcagov

or

Christine Blackburn

Ocean Protection Council

cblackburn@scccagov

Monday March 5

Santa Monica Main Public Library

Martin Luther King Jr Auditorium

601 Santa Monica Blvd

Santa Monica CA

630830pm



Tuesday March 6

Monterey Beach Resort

Bayview Room

2600 Sand Dunes Drive

Monterey CA

68pm

Thursday March 8

Wharfinger Building Eureka Public Marina

Great Room

1 Marina Way at Waterfront Drive

Eureka CA

68pm

Please help us disseminate this information by forwarding this message
to your distribution lists

To subscribeunsubscribe from the Ocean Protection Councilspublic
email list server please visit

http listscerescagovcgibinmailman listinfooceanpublic

Please note This is a posting only email account Please contact

Ocean Protection Council staff

http resourcescagovcopccontacthtml
if you have questions

Oceanpublic mailing list
Oceanpublic@listscerescagov
To subscribe unsubscribe or change list options please visit
http listscerescagovcgibin mailman listinfooceanpublic

NatalieGates@npsgov252007 1135 AM
Hi Tom

It was nice talking to you today I think it was pretty clear I have
a

lot to learn about oysters



Here are the questions I had on Drakes oyster Company for the
environmental

documentation I am working ori

1 What is the yearly production in total numbers numbers per acre
and

numbers of acres used
2 How many of the racks out there are active How many total racks

are

out there

3 How many oyster bags are being used Where are these in the

Estero

And here are 2 questions we didntdiscuss today

4 Is there any screeningquality control of the imported seed stock
or

larvae from Whiskey Creek What I mean here is not related to human
health

in terms of how sanitary the imports are but how does Kevin know he is
getting 100 pure Pacific oysters uncontaminated by some other
species

5 Are there ever any concerns about other organisms being carried in
with

imported oysters invasive weeds algae microorganisms

I really appreciate your input on this As I mentioned it will

certainly
speed up my job If you would rather send me digital or even paper

copies of documents for me to search for answers on my own I am happy
to

do this

Thanks for your time

Natalie

Natalie B Gates DVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 464 5189
FAX 415 4645183

Thomas O Moore
Calif Dept Fish and Game
Marine Aquaculture Coordinator
SF Bay Herring Gillnet Fishery Manager
PO Box 1560

Bodega Bay CA 94923
707 875 4261
707 875 4269 FAX
tmooremdfgcagov



1101 Fml
chart Drakes Estero State Production 195006pdf Drakes Estero Oyster Production 195006pdf
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Natalie Gates To Don NeubacherPORENPS@NPS

032720070203PM
cc

PDT Subject Fw questions about aquaculture in Drakes Esterostate production
2001 05

Don

See below statewide production numbers from filhiftby DBO specific production numbers still to
come

The difference between production in both Tomales Bay and Estero from 2003 to 2005 is about 100000
or 50000 pounds shucked oysters I dontknow enough about what happened in Tomales Bay during that
interval to know if that can all be attributed to Lunny

Natalie

Natalie B Gates DVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 4645189
FAX 415 4645183

Forwarded by Natalie GatesPORENPS on 03272007 0159 PM

Imm To NatalieGates@npsgov
jtmoore@dfgcagov cc

032720071158AM Subject Re Fw questions about aquaculture in Drakes Esterostate
MST production 2001 05

Hi Natalie

Still working on 2006 numbers Here is state production ffrom 2001 to
2005 Had to update and add in other production like seed production
which was quite valuable

I will breakout Drakes Estero production and provide this week

Let me know if you need nay clarification on the production data

Tom

Thomas O Moore
Calif Dept Fish and Game
Marine Aquaculture Coordinator
SF Bay Herring Gillnet Fishery Manager
PO Box 1560

Bodega Bay CA 94923
707 875 42f 1
707 875 4269 FAX
tmoore@dfgcagov

NatalieGatesQnpsgov362007 120030 PM
Hi Tom

I talked to the superintendent about the data we need for our



environmental
docs If we could get some production data s of oysters produced
s of
racks and bags etc even if it is not current sooner rather than
later

it would be much appreciated Do you have 2005 numbers readily
available

Also if we were able to pull together some comments for your scoping
on

the aquaculture PEIR to whom would we address them and where would we
send
them Any deadline Unfortunately no park staff will be able to
attend

the meetings

Thanks very much

Natalie

Natalie B Gates DVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 4645189
FAX 415 464 5183

Forwarded by Natalie Gates PORE NPS on 03062007 1155 AM

I I Natalie Gates

02282007 0448
PM PST

I

To tmoore@dfg ca gov

CC

Subject Re questions about aquaculture in Drakes Estero
I

Hi Tom

Thank you for your reply to my many questions Very helpful I dont

have

a timeline yet from the superintendent regarding the environmental
compliance I suspect it is in the next month



I appreciate your sending the production info when you get it And

thanks

for the scoping notice for the statewide plan

Natalie

Natalie B Gates DVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 464 5189
FAX 415 464 5183

inl3 06 tmoore@df wrote

To Natalie Gates@npsgov
From tmoore@dfgcagov
Date 02282007 0335PM
Subject Re questions about aquaculture in Drakes Estero
Hi Natalie

I haventforgotten you I am waiting to receive the states annual
marine aquaculture Proof ofUse statements back from State water
bottom
lessees When they send these back I should have information for
2006

Kevin is in the process of getting his aquaculture operation back into
the production mode since when he acquired it it was pretty much
mined out by the Johnson oyster Co as financial woes overtook them
The

oyster operation is in a growth trajectory with large plantings whichwill translate into larger harvests and hopefully in a couple years
maybe even a profit

I think for your document you will need to look at previous production
which reflects a profitable business which is what the Johnson oyster
Company once was and assume that Drakes Bay oyster company will try
and

approach those levels with corresponding increases in acreage and
growing structures utilized

I will put together the production history 2005 and earlier and some
relevant statistics on aquaculture production in other locations
Kevin

will provide me the up to date information questions 13 when he

returns his annual Proofof Use Statement to me

Question 4 Aquaculturists are only allowed to import the species
listed on the import permit The oyster seed are produced from
selected
brood stock under very controlled conditions in a closed system in a
hatchery They are fed algal diets produced in the hatchery under very
strict conditions See this link
httpmarineresearchoregonstateeduBreed2oSeedpdf to get an idea



of the hatchery operations

Whiskey Creek is part of the Molluscan Broodstock Program and as such
the genetic composition of the broodstock is off great importance when
trying to produce a pedigreed oyster There are no other types of
oysters involved in anyway in this highly controlled situation since
the

parentage is paramount

Growers buy oyster seed at smaller sizes since they are cheaper Kevin
buys eyed larvae lmm in size and remote sets them on oyster shell or
calcium carbonate grains at his farm At the hatcheries as oysters
grow

larger they are moved to outdoor tanks but still in a very much
controlled situation Oyster leave the hatchery When a size is reached
that small seed can be placed in upwelling growing systems or on

nursery growing areas Even at this size they are kept in fine mesh
bags
to prevent mortality and competition by other organisms Most seed is
sold before it gets much larger than 14 inch as separate oysters or
on

cultch This is very clean product which is screened washed and in
most

cases dipped in a chlorine bath to killany potential external animals
prior to shipment

Question 5 We and the oyster industryshare those concerns Larger
oyster seed or cultch which overwinters and is sold the next year has
the greatest potential to have epibionts on the shell or living in and
amongst the shells Again the importation permit only allows the
listed

species and all imports shipments of larger seed are conditioned that
an

inspection by CDFG is needed prior to placing in the waters of this
state

Checkout the link below for a good overview of aquaculture in Calif
http aquaucdavisedudbweboutreachaquaASAQA07PDF

What is your timeline for getting a draft doc out I have been a bit
busy with getting the process for our PEIR for marine aquaculture
going
I have included the notice below

Tom

Announcement Aquaculture PEIR Scoping Meetings

The California Department of Fish and Game on behalf of the
California
Fish and Game Commission and in cooperation with the California Ocean
Protection Council will be preparing a Program Environmental Impact
Report PEIR for the Coastal Marine Aquaculture program The PEIR
will

identify and programmatically evaluate potential environmental impacts
of construction and operation of marine aquaculture facilities and
will

discuss thresholds of significance and mitigation measures to reduce
these impacts

The Department will be conducting three public scoping meetings during



the week of March 5 2007 details below The scoping meetings will
present an opportunity for the Department to introduce the program tothe public and to solicit comments from the public and agencies during
the early stages of program development Comments received at the
public
scoping meeting will be considered in the PEIR analysis
The CEQA Notice of Preparation NOP will be release shortly If you
have any questions in the mean time please contact

Becky Ota

Department of Fish and Game

bota@dfgcagov

or

Christine Blackburn

Ocean Protection Council

cblackburn@scccagov

Monday March 5

Santa Monica Main Public Library

Martin Luther King Jr Auditorium

601 Santa Monica Blvd

Santa Monica CA

630830pm

Tuesday March 6

Monterey Beach Resort

Bayview Room

2600 Sand Dunes Drive

Monterey CA

68pm

Thursday March 8

Wharfinger BuildingEureka Public Marina

Great Room

1 Marina Way at Waterfront Drive



Eureka CA

6 8pm

Please help us disseminate this information by forwarding this message
to your distribution lists

To subscribeunsubscribe from the Ocean Protection Councilspublic
email list server please visit

http listscerescagovcgibinmailman listinfooceanpublic

Please note This is a posting only email account Please contact

Ocean Protection Council staff

http resourcescagovcopccontacthtml
if you have questions

Oceanpublic mailing list
Oceanpublic@listscerescagov
To subscribe unsubscribe or change list options please visit
http listscerescagovcgibin mailmanlistinfooceanpublic

NatalieGates@npsgov252007 1135 AM
Hi Tom

It was nice talking to you today I think it was pretty clear I have
a

lot to learn about oysters

Here are the questions I had on Drakes Oyster Company for the
environmental
documentation I am working on

1 What is the yearly production in total numbers numbers per acre
and

numbers of acres used
2 How many of the racks out there are active How many total racks
are

out there
3 How many oyster bags are being used Where are these in the

Estero

And here are 2 questions we didntdiscuss today

4 Is there any screening quality control of the imported seed stock
or

larvae from Whiskey Creek What I mean here is not related to human
health

in terms of how sanitary the imports are but how does Kevin know he is
getting 100 pure Pacific oysters uncontaminated by some other



species

5 Are there ever any concerns about other organisms being carried in
with

imported oysters invasive weeds algae microorganisms

I really appreciate your input on this As I mentioned it will

certainly
speed up my job If you would rather send me digital or even paper

copies of documents for me to search for answers on my own I am happy
to

do this

Thanks for your time

Natalie

Natalie B Gates DVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 464 5189
FAX 415 464 5183

Thomas O Moore
Calif Dept Fish and Game
Marine Aquaculture Coordinator
SF Bay Herring Gillnet Fishery Manager
PO Box 1560

Bodega Bay CA 94923
707 875 4261
707 875 4269 FAX
tmoore@dfgcagov

F
Production State 2004pdf PfoductionState2002pdfProductionState 2001pdf ProductionState 2003pdf
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Production State 2005pdf



2005 California Marine Bivalve Production
March 2007

Production Area Species Weight Value

Humboldt Bay Pacific Oyster 339638 1677812

1534380

Kumomoto 39900 1077300

Seed Production Oyster

380000

1500000

1395100

Clam 380000

Total 379538 4635112

Tomales Bay Pacific Oyster 475484 3566128
Drakes Estero Eastern 7511 41299

European 965 5306
Kumomoto 3579 96620

Manila Clam 7366 31306
Mussel 9760 29280

Total 504664 3769938

Southern California Pacific Oyster 9198 62347
Mussel 501700 1505100

Total 510898 1567447

Statewide Totals Oysters 876274 8026811
Oyster Seed 1500000

Mussels 511460 1534380

Clams 7366 31306

Clam Seed 380000

Total All Shellfish 1395100 11092497

Oyster production shucked weight in pounds all others whole weight in pounds
Value derived using 2002 information averaged values by geographic area

Estimate

Source Marine Region Aquaculture Coordinator CDFG



2004 California Marine Bivalve Production
August 2005

Production Area Species Weight Value

Humboldt Bay Pacific Oyster 559505 2544461
Kumomoto 41750 1127250

Seed Production Oyster 1500000
Clam 350000

Total 601255 5521711

Tomales Bay
Drakes Estero

Pacific Oyster
Eastern

Kumomoto

Manila Clam

Mussel

423833
4735
3808
28799
8416

3178748
26035
102816

122396
25248

Total

Southern California Pacific Oyster
Mussel

Total

469591

5955
500000

505955

3455242

40365
1500000

1540365

Statewide Totals Oysters 1039586 7019674

Mussels 508416 1525248

Clams 28799 122396

Total All Shellfish 1576801 8667318

Oyster production shucked weight in pounds all others whole weight in poun

Value derived using 2002 information averaged values by geographic area

Estimate

Source Marine Region Aquaculture Coordinator CDFG



2003 California Marine Bivalve Production
Revised July 2005

Production Area Species Weight Value

Humboldt Bay Pacific Oyster 700000 3183390
Kumomoto 20000 540000

Total 720000 3723390

Tomales Bay Pacific Oyster 514010 3484988
Drakes Estero Eastern 1284 7060

Kumomoto 3808 102816
Manila Clam 29025 68209
Mussel 6307 11037

Total 554434 3674110

Southern California Pacific Oyster 2955 20030
Mussel 500000 625000

Total 502955 645030

Statewide Totals Oysters 1242057 7338284

Mussels 506307 636037

Clams 29025 68209

Total All Shellfish 1777389 8042530

Oyster production shucked weight in pounds all others whole weight in pounds

Value derived using 2002 information averaged values by geographic area

Estimate

Source Marine Region Aquaculture Coordinator CDFG



2002 California Marine Bivalve Production

Production Area Species Weight Value

Humboldt Bay Pacific Oyster 687527 3156710
Kumomoto 19260 520047

Tomales Bay Pacific Oyster 409845 2778280
Drakes Estero Eastern 2640 14500

Kumomoto 5080 137160
Native 500 12500

Littleneck Clam 22545 52980

Mussel 6457 11300

Morro Bay Pacific Oyster 640 3200

Santa Barbara Mussel 230000 250000

Totals Oysters 1125492 6622397

Mussels 236457 261300

Clams 22545 52980

Total All Shellfish 1384494 6936677

Oyster production shucked weight in pounds all others whole weight in pounds
Value derived using 2002 information averaged values by geographic area

Estimate

Source Marine Region Aquaculture Coordinator CDFG



2001 California Marine Bivalve Production
Revised August 2005

Production Area Species Weight Value

699079 2097237

Clams 13825

Humboldt Bay Pacific Oyster 547851 2491462
Kumomoto 19261 520047

Seed Production Oyster 1500000
Clam 350000

Total 562500 4861509

Tomales Bay
Drakes Estero

Pacific Oyster
Eastern

European
Kumomoto

Manila Clam
Mussel

464819
523

280

8831

13825

10079

3486143
2876
1540
238437
58756
30237

Total

Southern California Pacific Oyster
Mussel

Total

498357

3000
689000

692000

3817988

20335
2067000

2087335

Statewide Totals Oysters 1044285 6759299

Mussels 699079 2097237

Clams 13825 408756

Total All Shellfish 1757189 9265292

Oyster production shucked weight in pounds all others whole weight in pounds

Value derived using 2004 information averaged values by geographic area

Estimate

Source Marine Region Aquaculture Coordinator CDFG



Natalie Gates To DonNeubacher@npsgovSarahAllen@npsgov
02

PST

2820070450PM
cc

Subject Re questions about aquaculture in Drakes Estero
s

Hi

From CDFG see below More to come on the specifics of production and rack numbers
Natalie

Natalie B GatesDVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 4645189
FAX 415 4645183

Forwarded by Natalie GatesPORENPS on022820070448PM
To Natalie Gates @npsgov

TFrom Tom Moore tmoore@dfgcagov
Date 0212820070335PM
Subject Re questions about aquaculture in Drakes Estero
Hi Natalie

I haventforgotten you I am waiting to receive the states annual
marine aquaculture Proof ofUse statements back from State water bottom
lessees When they send these back I should have information for 2006

Kevin is in the process of getting his aquaculture operation back into
the production mode since when he acquired it it was pretty muchmined out by the Johnson Oyster Co as financial woes overtook them The
oyster operation is in a growth trajectory with large plantings which
will translate into larger harvests and hopefully in a couple years
maybe even a profit

I think for your document you will need to look at previous production
which reflects a profitable business which is what the Johnson Oyster
Company once was and assume that Drakes Bay Oyster company will try and
approach those levels with corresponding increases in acreage and
growing structures utilized
I will put together the production history 2005 and earlier and some
relevant statistics on aquaculture production in other locations Kevin
will provide me the up to date information questions 13 when he

returns his annual Proofof Use Statement to me

Question 4 Aquaculturists are only allowed to import the species
listed on the import permit The oyster seed are produced from selected
brood stock under very controlled conditions in a closed system in a
hatchery They are fed algal diets produced in the hatchery under very
strict conditions See this link



http marineresearch oregonstate eduBreed2oSeedpdf to get an idea
of the hatchery operations

Whiskey Creek is part of the Molluscan Broodstock Program and as such
the genetic composition of the broodstock is off great importance when
trying to produce a pedigreed oyster There are no other types of
oysters involved in anyway in this highly controlled situation since the
parentage is paramount

Growers buy oyster seed at smaller sizes since they are cheaper Kevin
buys eyed larvae lmm in size and remote sets them on oyster shell or
calcium carbonate grains at his farm At the hatcheries as oysters grow
larger they are moved to outdoor tanks but still in a very much
controlled situation Oyster leave the hatchery When a size is reached
that small seed can be placed in upwelling growing systems or on

nursery growing areas Even at this size they are kept in finemesh bags
to prevent mortality and competition by other organisms Most seed is
sold before it gets much larger than 14 inch as separate oysters or on
cultch This is very clean product which is screened washed and in most
cases dipped in a chlorine bath to kill any potential external animals
prior to shipment

Question 5 We and the oyster industry share those concerns Larger
oyster seed or cultch which overwinters and is sold the next year has
the greatest potential to have epibionts on the shell or living in and
amongst the shells Again the importation permit only allows the listed
species and all importsshipments of larger seed are conditioned that an
inspection by CDFG is needed prior to placing in the waters of this
state

Checkout the link below for a good overview of aquaculture in Calif
http aguaucdavisedudbweboutreachaqua ASAQA07PDF

What is your timeline for getting a draft doc out I have been a bit
busy with getting the process for our PEIR for marine aquaculture going
I have included the notice below

Tom

Announcement Aquaculture PEIR Scoping Meetings

The California Department of Fish and Game on behalf of the
California
Fish and Game Commission and in cooperation with the California Ocean
Protection Council will be preparing a Program Environmental Impact
Report PEIR for the Coastal Marine Aquaculture program The PEIR
will

identify and programmatically evaluate potential environmental impacts
of construction and operation of marine aquaculture facilities and
will

discuss thresholds of significance and mitigation measures to reduce
these impacts

The Department will be conducting three public scoping meetings during
the week of March 5 2007 details below The scoping meetings will
present an opportunity for the Department to introduce the program to
the public and to solicit comments from the public and agencies during
the early stages of program development Comments received at the
public
scoping meeting will be considered in the PEIR analysis



The CEQA Notice of Preparation NOP will be release shortly If you
have any questions in the mean time please contact

Becky Ota

Department of Fish and Game

bota@dfgcagov

or

Christine Blackburn

Ocean Protection Council

cblackburn@scccagov

Monday March 5

Santa Monica Main Public Library

Martin Luther King Jr Auditorium

601 Santa Monica Blvd

Santa Monica CA

630830pm

Tuesday March 6

Monterey Beach Resort

Bayview Room

2600 Sand Dunes Drive

Monterey CA

6 8pm

Thursday March 8

Wharfinger BuildingEureka Public Marina

Great Room

1 Marina Way at Waterfront Drive

Eureka CA

68pm

Please help us disseminate this information by forwarding this message



to your distribution lists

To subscribeunsubscribe from the Ocean Protection Councils public
e mail list server please visit

http listscerescagovcgibin mailmanlistinfooceanpublic

Please note This is a posting only email account Please contact

Ocean Protection Council staff

http resourcescagovcopccontacthtml
if you have questions

Oceanpublic mailing list
Oceanpublic@listscerescagov
To subscribe unsubscribe or change list options please visit
http listscerescagovcgibinmailmanlistinfooceanpublic

NatalieGates@npsgov252007 1135 AM
Hi Tom

It was nice talking to you today I think it was pretty clear I have
a

lot to learn about oysters

Here are the questions I had on Drakes Oyster Company for the
environmental
documentation I am working on

1 What is the yearly production in total numbers numbers per acre
and
numbers of acres used
2 How many of the racks out there are active How many total racks
are

out there

3 How many oyster bags are being used Where are these in the

Estero

And here are 2 questions we didntdiscuss today

4 Is there any screeningquality control of the imported seed stock
or

larvae from Whiskey Creek What I mean here is not related to human
health

in terms of how sanitary the imports are but how does Kevin know he is
getting 100 pure Pacific oysters uncontaminated by some other
species

S Are there ever any concerns about other organisms being carried in
with

imported oysters invasive weeds algae microorganisms

I really appreciate your input on this As I mentioned it will



certainly
speed up my job If you would rather send me digital or even paper

copiesof documents for me to search for answers on my own I am happy
to
do this

Thanks for your time

Natalie

Natalie B Gates DVM
Wildlife Biologist
Point Reyes National Seashore
Point Reyes CA 94956
415 4645189
FAX 415 464 5183

Thomas O Moore
Calif Dept Fish and Game
Marine Aquaculture Coordinator
SF Bay Herring Gillnet Fishery Manager
PO Box 1560

Bodega Bay CA 94923
707 875 4261
707 875 4269 FAX
tmoore@dfgcagov



toShawn
Cubbage To Don

AscherSCUBBAGE@fgccag cc Jon scher JFischerPOHQDOMHQ@fgccagov
biOy Subject Re isBay Oyster Co Letter to Commission

05312007 0410 PM
MST

The requested letter is attached Shawn

Jon Fischer 5312007 400 PM
Shawn
Please scan send a copy of the January 22 107 Drakes Bay letter to

Mr Don Neubacher with the National Park Service Thanks JF

Jon Fischer
Assistant Executive Director
California Fish and Game Commission
1416 Ninth Street Room 1320
Sacramento CA 95814

Office Phone 916 653 4899
Cell Phone 916 799 8865
Fax 916 653 5040

m
Drakes Baypdf



Drakes Bay Oyster Company
17171 SirFrancis Drake Boulevard Inverness CA 94937

January 22 2007

Mr John Carlson Jr
Executive Director

California Department ofFish and Game
1416 Ninth Shwt Room 12075
Sacramento CA 94244

Re Lease No M438 01 M43802

Dear Mr Carlson

tJti

FEP 2 1 CL L

The Drakes Bay Oyster Company DBOC would like to ask the CDFG to clarifyaquestion as to the authority of DBOC
to culture Manila clams Venerupisphippinarum on lease No M4380i Drakes Bay Oyster Company currently has
two state water bottom leases m Drakes Estero M43801 which totals1059 acres and M43802 which is one acre in
area

On August 6 1993 a written request was made to the CDFG to add Manila clams to this lease On August 19 1993 the
CDFG responded with a letter indicating a Commission meeting date to address this request The request was discussed
and approved at the October 9 1993 Commission meeting as identified in a letter written by Mr Robert Treanor CDFG
dated October 18 1993 see attached copies ofthese documents The Commission action inadvertently added the
Manila clams to lease No M 43802 instead ofadding this species to lease NoM43801 as requested

DBOC requests that this oversight be corrected for two reasons 1 Lease No M438 02 is located in deep water making
clam culture almost impossible and 2 M43802 is only one acre too small for a viable clam operation in Drakes Estero

Additionally DBOC would like to add the following species to the list of approved species for cultivation on lease No
M43801

I Olympia oyster Ostrea conchaphila
2 Eastern oyster Crassostrea vhginica
3 Kumamoto oyster Crassosirea sikamea
4 Suminoe oyster CrassoshW ariakensis
5 Bay mussels Myt9w galloprovincialis
6 Purple Hinged Rode Scallops Hinnites multirugasus

species on lease No M43842
The Purple Hinged Rock Scallops are already an approved

Currently Pacific oystersC gigas and European Flat Oysters OshftedmL are approved for cultivation on M438 01
The net effect of this request will be to add Manila clams plus six new species ofbivalve shellfish to lease M43801 These
new species are important to our business We are constantly asked about the availability of these additional species and
customers constantly ask us to provide them At present we consistently send these customers to the shellfish growers in
Tomales gay who already have the authority to grow these species or they purchase them from growers who have shipped
the product into our area We would bike to offer this variety to our local community

No new culturing methods are required to grow these additional shellfish species and all seed stock will be certified by
CDFG before planting

Sincerely

Kevin Lurmy
Drakes Bay Oyster Company

enclosures 3



RECIVEG
CAUFORNIA

FISH AND GAME
F ROBERT STUDDERT

ATTORNEY AT LAW

9 AUG 93 11 5 0

August 6 1993

Robert R Treanor
CALIFORNIA FISH GANG

1416 Ninth Street RM 1207 5
Sacramento CA 94244

REPLY TO NORTHGATE OFFICE

Re Water Bottom Allotment Lease No M438 01
Johnson Oyster Company

Dear Bob

Johnson Oyster Company would like to start culturing Manila
Clams on the captioned lease in Drakes Estero Accordingly please
consider this a request to add that species Manila clams

venerupis japonica to the other species specified at page 4 of
the captioned allotment at the top of the page

If memory serves correctly we had been able to change the
species cultured on other leases by administrative change rather
than having to go to a noticed procedure I would hope that the
foregoing request could be processed in the same manager Thank

you for your usual courtesy and cooperation in this matter
very truly yours

Wobext Studdert

cc Tom Johnson
Johnson Oyster Company
Bob Hulbrock

FRS lcv
JOC11
JOC12

NORTHGATE OFFICE 36 PROFESSIONAL CENTER PARKWAY SAN RAFAEL CA 94903 415 4991155

WEST MARIN OFFICE POBOX 6 INVERNESS CA 94937 415 6638235
8416FAX 415 479



1

August 19 1993

Mr F Robert StuddertEsq
Horthgate Office
36 Professional Center Parkway
San Rafael CA 94903

Dear Mr Studdert

Your request on behalf of your client Johnson Oyster Company to
add Manila clams Tapes japonica to the list of species for
mariculture purposes at their Drakes Esteroleashogbeen
scheduled for the CommissionOctober8 1993 meeting inmss
San Diego That meeting will commence at 830 am in the State
Building RoomB109 1350 Front Street Unless otherwise

notified itnot be necessary for you to attend that
meeting You will be notified of any Commission action shortly
after the meeting

Sincerely

COPY

Robert R Treanor
Executive Director

cc Marine Resources Division
Region 3
Fish and Game Menlo Park and Monterey
Bob Hulbrock Aquaculture Coordinator

AUG 2 4 1993



October 18 1993

Mr Tom Johnson
Johnson oyster Company
co F Robert Studdert Esq
Northgate Office
36 Professional Center Parkway
San Rafael CA 94903

DearMr Johnson

The Commission at its October 8 1993 meeting in San Diego
approved your request to add Manila clams Tapes japonica to the
list of species for mariculture purposes at your Drakes Estero
Lease M43802 You should bereceiving your amended lease from
the Department shortly

Sincerely

COPY t

Robert R Treanor
Executive Director

cc Marine Resources Division
Region 3
Bob Hulbrock Aquaculture Coordinator

OCT 19 1995



Don Neubacher To fgc@fgccagov

060120070338PM
cc Ann NelsonPORENPS@NPS

PDT
Subject Letter for June 78 FGC Meeting

LetterCDFG Cort on 62070cdfg letterpdf

Please submit to FGC members

Don Neubacher
Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

4154645101 office
415 2330303 cell
415 6638132 fax

The National Park Service cares for special places saved by the American people so that all may
experience our heritage



United States Department of the Interior
i NATIONAL PARK SERVICE

Point Reyes National Seashore
q sae Point Reyes California 94956

H9

L1425

Tract 02106 PORE

June 1 2007

California Fish and Game Commission
1416 Ninth Street
Sacramento California 95814

Re Proposed Expansion of Drakes Bay Oyster Company Lease No M43801
Dear Commissioners

Drakes Bay Oyster Company has proposed to expand the mariculture use in Drakes Estero Lease No
M438 01 the Lease as reported on the Consent Calendar Agenda Item No 23 for June 7 2007
Meeting of the Fish and Game Commission

Point Reyes National Seashore a unit of the National Park Service NPS has several concerns regarding
the proposed expansion and request that the item be removed from the Consent Calendar The tide and
submerged lands in the Drakes Estero were conveyed to the United States in 1965 by the California
legislature Because of this conveyance the Point Reyes National Seashore has primary management
authority over Drakes Estero However the NPS has not had the opportunity to fully discuss our
concerns regarding the proposed change in the lease agreement with DBOC or the California Department
of Fish and Game CDFG attachment ofLetter from CDFG to NPS In fact the NPS was never
notified about the potential changes to the lease agreement with CDFG until it was listed in the June 78
2007 agenda

Our specific concerns follow

Major changes in the current CDFG lease are subject to environmental review and analysis under
the National Environmental Policy Act NEPA along with the California Environmental Quality
Act CEQA Both the addition of several new species to the lease and the expansion of the
area where they can be cultivated are major changes to the current lease and require
environmental review No NEPA has been completed because of lack of information to conduct
an environmental analysis We also believe that consultation regarding this expansion is required
with NOAA Fisheries Army Corps ofEngineers and the US Fish and Wildlife Service
Potential introduction of invasive species and pathogens is a major concern Dr Edward
Grosholz a national authority on aquatic invasive species expressed particular concern to us
regarding one of the proposed species Suminoe Oyster Crassostrea ariakensis In the
Chesapeake Bay this oyster is considered a host for several pathogens STAC Publication 04
002 Identifying and prioritizing research required to evaluate ecological risks and benefits of
introducing Diploid Crassostrea ariakensis to restore oysters to Chesapeake Bay We are
alarmed by the potential ecological risks that this species may bring to Drakes Estero and native
species there No risk analysis for any of the species to be introduced has been conducted
Changes in methods of cultivation We do not know what methods ofcultivation will be used



with these new species Purple Hinged Rock Scallops for example must be harvested in the
water column Does this mean that DBOC proposes to build new structures in the Estero
Changes in the intensity of cultivation Adding new species to the lease indicates that theDBOC
intends to intensify and expand mariculture operations We are concerned that more intensive
and expanded operations have the potential to cause further significant adverse effects to species
and habitats within Drakes Estero

Existing adverse affects include 1 damage to sensitive eelgrass beds which are critical to
many native species such as salmon herring and Dungeness crabs 2 increased
sedimentation around bags and racks 3 introduction and perpetuation of invasive non
native species such as the tunicate Didemnum 4 disturbance and displacement of native
species such as harbor seals and 5 damage of Essential Fish Habitat for such important
species as rockfish salmon and steelhead several of which are Federally listed species
Potential adverse effects from increasing species and production levels in the Estero
include 1 further disturbance and displacement of shorebirds and waterbirds Drakes
Estero is part of the US FWS Western Hemisphere Shorebird Reserve Network a site of
Regional Importance in the US Shorebird Conservation Plan 2 competition with
native species with increases in the consumption oflarvae and planktonic food by oysters
and scallops Ofparticular concern is competition with Federally listed sahnonids and
herring

Lack of a finalized CDFG Program EIRon aquaculture operations The Commission has not
completed the EIR which is still in the scoping process The purpose of the PEIR is to
provide public agencies with the environmental information required to evaluate the proposed
Program and to identify methods for reducing adverse environmental impacts Point Reyes
National Seashore submitted comments to the Commission expressing concern regarding the
potential introduction of non native species that can change ecosystem structure function
species abundance and community composition

In addition the current facilities are under a Cease and Desist Order by the California Coastal
Commission We feel this issue should be resolved before any expansion of the existing
cultivation is allowed Also although the NPS has primary authority the DBOC does not have a
current permit to operate in the estuaries waters from Point Reyes National Seashore

We request you postpone any action on this issue at this time and we appreciate your attention to
these concerns

Sincerely

signed dln

Don L Neubacher

Superintendent

Attachments

CDFG Letter May 15 2007



RECEIVED
State of alit rnia The Resources Agency ARNOWM ARZE

DEPARTMENT OF FISH AND GAME
tJPtimal5e

OFFICE OF THE GENERAL COUNSEL
it 11416 Ninth Street

Sacramento CA 95814
httiwwwdfgcagov UPT

416643821 SCIENCE
SPEC PK USES

O2 0b LAW ENFORC

May 15 2007 1t i2ES
RANGE CONS

Mr Don Neubacher Superintendent FIRE MGT

Point Reyes National Seashore IWERP

Point Reyes Station California 94956 CULT RES
MAINT

Re DrakesBay Oyster Company CONTRACTING

Dear Superintendent Neubacher

J

The purpose of this letter is to memorialize the position ofWeDepartment of Fish and
Game Department regarding the lease status of the abovereferenced mariculture
operation at Drakes Estero within the Point Reyes National Seashore PRNS For the
reasons discussed below we conclude that the maric ulture operation in question is
properly within the primary management authority of the PRNS not the Department

By way of review the leasing of state water bottoms at Drakes Estero dates to at least
1934 In 1965 the California Legislature granted to the United States subject to certain
limitations all of the right title and interesLtoall of the tide and submerged lands or
other lands beneath navigable waters situated within the boundaries of the PRNS
Chapter 983 Statutes of 1965 The tidelands and submerged lands encompassed by
this legislative grant include the leased state water bottoms Consistent with article 1
section 25 of the California Constitution this conveyance carried a reservation of the
right to fish in the waters overlying these lands Although the right to fish extends to
both commercial and sport fishing it does not extend to aquaculture operations
Regardless of whether its purpose is commercial or recreational fishing involves the
take of public trust resources and is therefore distinct from aquaculture which is an
agricultural activity involving the cultivation and harvest of private property Fish and
Game Code 17 15001 15002 15402 In November 1972 the Johnson Oyster
Company Johnson conveyed its property to the United States subject to a reservation
of occupancy and use in the grant deed which provided

Upon expiration of the reserved term a special use permit may be issued
for the continued occupancy of the property provided however that
such permit will run concurrently with and will terminate upon the
expiration of State water bottom allotments assigned to the Vendor Any
permit for continued use will be issued in accordance with National Park
Services regulations in effect at the time the reservation expires

The reservation specifies a 40year term and additionally requires among other things
that Johnson comply with all applicable health and safety laws and all rules and
regulations of the National Park Service This reservation expires in November 2012

Conserving CaCforniasWif life Since 1870



DRAKES ESTERO MARICULTURE

After that time aquaculture operations must continue subject to a special use permit
that would run concurrently with and would terminate upon the expiration of the
assigned State water bottom allotments Since such allotments are subject to a
maximum lease term of 25 years both the grantor and grantee apparently contemplated
that the state water bottom leases then in effect could be renewed and this was in fact
done in 1979 In June 2004 the Fish and Game Commission Commission renewed
the state water bottom lease for an additional twentyfive years contingent on this
reservation and also required Johnson to comply with all rules and regulations now or
hereinafter promulgated by any governmental agency having authority bylaw In
March 2005 the Commission authorized the assignment of the state water bottom lease
to Johnsonssuccessor Drakes Bay Oyster Company

The 2004 lease renewal is expressly contingent upon the aquaculture facilitys
compliance with the 1972 grant reservation and after its expiration with any special use
permit that PRNS may issue in its discretion The reservation requires compliance with
all applicable health and safety laws and specifically with all rules and regulations of
the National Park Service Conversely the renewal imposes an additional requirement
of compliance with all other applicable laws which reasonably includes those of the
National Park Service and of PRNS in particular For these reasons we believe the
mariculture operation in Drakes Estero is properlywithin the primary management
authority of the PRNS not the Department

Should you or any ofyour staff require any additional assistance please contact Senior
Staff Counsel Joseph Milton Office of the General Counsel at 916 6545336 or
imilton dfgcagov

Sincerely

A BRODDRIC
Director

cc Mr Ralph Mihan Office of the Solicitor
US Department of the Interior

Mr Joseph Milton Senior Staff Counsel
Department of Fish and Game
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Jon Fischer To gbatmuirb@aolcom DonNeubacher@npsgov
7 JFischer@fgccagov tedgrosholz@ucdavisedu

060620071036AM
cc John Carlson JCarlson@fgccagov

MST Subject Fish and Game Commission Agenda Item Drakes Bay Oyster
Company

This is to advise you that Drakes Bay Oyster Company has requested by
telephone and email that agenda item 23 regarding their lease be removed
entirely from the agenda for the Commission meeting this week Commission

staff will comply with their request and will announce tomorrow at the
beginning of the Commission meeting that this item will be removed

I have attempted to contact each of you by telephone to advise you of this
change If you have questions or want additional information you may contact
me by return email or alternatively by telephone at a number listed below
JF

Jon Fischer

Deputy Executive Director
California Fish and Game Commission

1416 Ninth Street Room 1320
Sacramento CA 95814
Office Phone 916 653 4899
Cell Phone 916 7998865
Fax 916 653 5040
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FINDING OF NO SIGNIFICANT IMPACT

POINT REYES NATIONAL SEASHORE CALIFORNIA

Western Region

In compliance with the National Environmental Policy Act of 1969 the
National Park Service has prepared an environmental assessment on the
following proposed project

MARINE MAMMAL SUPPLEMENT TO THE

NATURAL RESOURCES MANAGEMENT PLAN

POINT REYES NATIONAL SEASHORE

The assessment process did not indicate a significant environmental
impact from the proposed action Consequently an environmental
statement will not be prepared

The environmental assessment is on file at the above park and will be
available for public review upon request

Date

1 V

Date
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Superintendent

Regional Director Westn Region





FINDING OF NO SIGNIFICANT IMPACT FOR

MARINE MAMMAL SUPPLEMENT TO THE

NATURAL RESOURCES MANAGEMENT PLAN

POINT REYES NATIONAL SEASHORE

The National Park Service NPS proposes to adopt a plan which provides for
the protection and public interpretation of the marine mammals in Point Reyes
National Seashore The six species ofmarine mammals associated with the
seashore are California and northern sea lions harbor seal northern
elephant seal southern sea otter and the California gray whale An environ

mental assessment was prepared in June 1980 Alternatives analyzed included
no action immediate removal of all beached animals yearround closure of
haulout sites artificial reintroduction of the sea otter and control of the
sea otter population

The public comment period lasted 75 days however only four letters were
received three from private organizations and one from a private citizen
There was general agreement on the content of the plan with most comments
reflecting minor technical changes These have been incorporated

The NPS proposes to prevent beaching of marine mammals wherever possible
appropriate disposal of marine mammal carcasses conduct research on animal
populations and haulingout patterns seasonally control visitor use at haul
out sites and provide visitor interpretive programs

No additional compliance steps are necessary prior to plan implementation

The impacts of this proposal will be limited to improvement in the protection
of marine mammals in the seashore and increased understanding of marine mammal
behavior through research Based on these limited impacts and public and
agency review of the environmental assessment the NPS records a finding of
no significant impact Since this proposal does not constitute a major federal
action significantly affecting the human environment an environmental impact

statement will not be prepared

Recomendec

sJ John L Sansin
Su rintendent Point R es National Seashore

November 17 1980
Date

Approv d

RegionalDirector Western gion Date





MARINE MAMMAL SUPPLEMENT

TO THE NATURAL RESOURCES MANAGEMENT PLAN

POINT REYES NATIONAL SEASHORE

OBJECTIVES OF THE SUPPLEMENT

To protect preserve and interpret the marine mammals in the park and
provide for the enjoyment of these species by the public

REVIEW OF STATUS OF MARINE MAMMALS IN THE SEASHORE

The four species of pinnipeds the California and northern sea lions
harbor seal and northern elephant seal the southern sea otter and the
California gray whale have been associated with what is now Point Reyes
National Seashore since Californias earliest chronicled times The

gray whale has been largely a transient in near shore waters but the
remainder of these marine mammals were or now are resident at traditional
sites Marine Mammals of the Northwestern Coast of North America 1874
Charles M Scammon

California Gray Whale

Virtually the entire world population of this species migrates along the
Point Reyes coastline Its southbound migration to Mexican breeding and
calving sites occurs during a short period from late November to mid
February its northward migration is spread from late January well into
April and May The whales pass very close to shore at Point Reyes many
occur just beyond the surf Protected by international law the gray
whale population has recovered from near extinction in earlier times
Recent evidence from the Farallon IslandsPoint Reyes area indicates
that as the population increases further some of the animals tend to
remain for extended periods into July and sometimes longer in these
waters rather than moving all the way to the Arctic for the non breeding
period Their large numbers and behavior unique among large baleen whales
affords an opportunity for the public to observe these animals Whale

watching from the Point Reyes Headlands is a popular winter activity

Southern Sea Otter

Historically this sub species resided yearround in the nearshore waters
of Point Reyes National Seashore most likely in association with kelp beds
University of California Museum of Vertebrate Zoology Berkeley The

species is still widespread along the Alaska coast but was nearly extermi
nated from the California coast by fur hunters by the end of the 19th century
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A residual population of fewer than 1500 animals has since been expanding
from an isolated area of the Big Sur coast at a rate of about 25 miles
per year at both its northern and southern fronts California Department
of Fish and Game The northern front has reached Monterey Bay If left

alone the population would likely reoccupy its former range including
Point Reyes National Seashore Probable areas of concentration would be

in areas where kelp occur Abalone Point to the Coast Camp area south of
Limantour Beach the Headlands and especially Bird Rock and Tomales Point
In recent times individual or paired sea otters have visited Point Reyes
waters Point Reyes Bird Observatory and University of California Museum
of Vertebrate Zoology Berkeley

Northern Stellar Sea Lion

A small population resides yearround on the rocks offshore from the Point
Reyes Headlands The size of the local population however is not known
The species has been declining in number at the southern end of its range
during the past 40 years as Point Reyes is in this latter region it is
highly likely that this has been the case in the Headlands Related to the

decline have been low pregnancy rates high pup mortality and a high
incidence of premature births Factors possibly contributing to this
decline are disease including leptospirosis pollution heavy metals
pesticides and a contracting range due to increased competition by the
California sea lion The population seems to be remaining healthy in
the northern part of its range Isolated by high cliffs rough water and
existence of an ecological preserve insure that human activities rarely
affect the northern sea lion population directly

California Sea Lion

This migratory species is present at Point Reyes from August to May
Virtually all observed individuals are males although a few females may
be present It is unknown whether the species breeds at Point Reyes the
northernmost known breeding ground is the Farallon Islands The world

population of this species has increased dramatically during the past
40 years but population growth has leveled off in recent decades The

number of animals that frequent Point Reyes National Seashore is not known
They do haul out at the Point Reyes Headlands and at Tomales Point During
winter months they are attracted in unknown numbers by the herring spawn
in Tomales Bay primarily in January February and March

Northern Elephant Seal

This species once bred at Point Reyes although the exact locality or the
size of the population is not known Marine Mammals of the Northwestern
Coast of North America 1874 Charles M Scammon Based on site charac

teristics elsewhere the most probable rookery site was Drakes Beach The

world population is recolonizing its former range very rapidly
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The history of recolonization at the nearby Farallon Islands indicates
that immature animals initially haul out at a prospective locality
usually to molt their fur in the spring Some would eventually return

to breed especially if left undisturbed If a breeding population
became established animals would frequent the area virtually year
round In the past five years several young elephant seals have hauled
out on park beaches in the fall Unexpectedly three pups too young to
be independent have also been observed on park beaches in the winter
during the past three years the locations of the mothers was not
determined

Harbor Seal

Harbor seals haul out yearround on rocks mudflats and sandy beaches
along the Point Reyes coastline The known traditional hauling out
sites are Hog Island Bird Rock the Point Reyes Headlands Drakes and
Limantour Esteros the tip of Limantour Spit and Double Point Others

probably exist The total Point Reyes population is estimated to be
1200 making it the largest in California Point Reyes Bird Observatory
However this figure is subject to seasonal variation Use of traditional

hauling out sites also seems to be subject to seasonal variation

The existing and potential conflict between seal habitat requirements and
human recreational and commercial interests are important points when
assessing the present status of this pinniped species Depending on the
location of the hauling out ground and the method of approach harbor
seals are exceedingly sensitive to human activities in the vicinity of
their hauling out grounds and will stampede into the water if such
activities are closer than 300 meters Point Reyes Bird Observatory
The impact of disturbance is twofold During the pupping season pup
survival is impaired by the added stress of fleeinga disturbance source
Secondly if disturbances are frequent and of long duration the seals
hauling out patterns are eventually disrupted so that they may temporarily
or permanently abandon the site

MANAGEMENT AND RESEARCH ACTIONS

Cooperative Agreements

Point Reyes National Seashore maintains a cooperative agreement with the
National Marine Fisheries Service to protect and manage the marine mammals
in the Seashore

The California Department of Fish and Game and Point Reyes National Seashore
maintain a Memorandum of Understanding for the enforcement of State Fish and
Game regulations along the shoreline of the Seashore This agreement is

particularly important with regard to the Point Reyes Headlands and Limantour
Estero Reserves because these areas are designated Natural Research Areas
In these two areas the Department of Fish and Game and Seashore regulations
concerning the taking of marine organisms and entry into theareas are identical
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Live Beached Marine Mammal Action

Every attempt will be made to prevent marine mammals from becoming
beached Whenever possible a beached animal will be observed by the
park staff or their designate for at least 48 hours prior to taking any
action At the end of the observation period a decision will be made
by the Chief Rangers Office as to whether the animal will be allowed
to remain in place be relocated turned over to marine mammal rehabili
tation facilities or destroyed Rehabilitated animals will be released
back in the Seashore as directed by the Chief Rangers Office

Marine Mammal Carcass Action

The carcass will be disposed of in the following manner of priority
as established by the Chief Ranger

1 In low visitor use areas the carcass will be allowed to
naturally decompose An exception would be the sea otter
which would be turned over to the US Fish and Wildlife
Service

2 When the first action is not possible the carcass will be
made available to the California Academy of Science San
Francisco or the Museum of Vertebrate Zoology University
of California Berkeley for research under approved permits

3 The carcass will be released to other public and private
educational facilities

4 The carcass will be incinerated andor buried

Research Project Statements in Priority Order to be included in the
1981 Revised Natural Resources Management Plan

Conduct a one to two year harbor seal census study to assess seasonality
in hauling out patterns for each of the known hauling grounds determine
the significance of each site to the seals and identify present and
potential conflicts between seal requirements and human recreational uses

Conduct a study to determine the management implications on the Seashore
by a repopulation of the northern elephant seal

Conduct a one to two year census study to assess seasonality in hauling
out patterns and locations of the two species of sea lions in the park

Conduct a program to accurately catalogue all sightings and inventories
of marine mammals and determine the cause of death or diagnosis of illness
of any marine mammal including tests for leptospirosis San Miguel sea
lion virus heavy metals and pesticide poisoning

Conduct a study to determine the management implications on the Seashore
by a repopulation of the southern sea otter and to determine if trans
location to this area would be in the best interests of this threatened
species
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Visitor Use Management of Haul Out Sites

All significant haul out sites will be posted prohibiting visitors or
pets within 300 meters of the site during the months the site is used
by marine mammals This regulation will be enforced by National Park
Service Rangers

In cooperation with the National Marine Fisheries Service and the
California Department of Fish and Game flights of aircraft under
1000 feet in elevation will be prohibited within one quarter mile of
any haul out site

Interpretive Programs

Interpretive and informational programs will be continued and further
enhanced to provide visitors with the awareness appreciation and
understanding of the marine mammals of the Seashore

Specific Management of Individual Species

California gray whale No specific management action is proposed at
this time beyond those already stated in this plan and the General
Management Plan for the park

Southern sea otter No attempt will be made to reintroduce this species
in the park until potential impact is studied but natural repopulation
will be allowed in all areas Where competition with abalone divers
occurs the otter will be protected and be allowed to feed naturally

Northern Stellar sea lion Currently found only in the Natural
Research Areas and therefore is protected by the regulations and
management of these areas

California sea lion Boat patrols will be conducted in Tomales Bay
during the herring spawn season to protect the sea lion from poaching
and harassment

Northern elephant seal Pending the results of the research projects
included in this plan portions of park beaches will be closed when a
seal hauls out on the beach This closure will be limited to the

immediate area 100 meters around the seal and will be closed until
the seal leaves or is moved

Harbor seal The Double Point haul out site has already been posted as
closed to all visitors during the pupping season Other haul out sites

in the park will be observed to determine if the site is being used as
a pupping ground and if so will be posted as a closed area during the
season of May and June
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ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION

The agreements the Seashore maintains with the National Marine Fisheries
Service and the California Department of Fish and Game will increase the
protection of the marine mammals and their habitat

The live beached marine mammal action will impact the environment by
increasing the chances of survival of these marine mammals

The marine mammal carcass action will allow carcasses to decompose and
return nutrients to the system in a natural process This decomposition
may have an adverse aesthetic effect on visitors who may come into contact
with the carcass and could possible aid in the spread of disease as other
animals feed upon it The carcasses turned over to research institutions

will increase our knowledge of the species and cause of death

The research projects proposed will have no environmental impacts of their
own but will result in a better assessment of the status of the marine
mammals The studies will also result in a better understanding of the
conflicts between marine mammals and the park visitor

Restricting visitors and pets from approaching haul out sites during the
pupping season will have a beneficial effect on the environment However

the restriction will limit the visitor in the ability to get a close look
at the mammals im their natural setting during this time period The same

effect applies to the 1000 feet restriction placed on aircraft over these
areas

Allowing natural repopulation of the sea otter in the park will have a number
of effects on the environment The abalone population will be greatly reduced
in the area which will reduce the success of those people harvesting abalone
and the oyster farm industry in the area could also be adversely affected
The sea otter is a colorful and active animal and would provide an unforget
table visual experience to the visitor The kelp beds would be enhanced
and would support a greater diversity of biota The ecology of the area

would gradually change to resemble more closely the situation of prefur
trade times when otters were present as an important ecosystem component

Boat patrols in Tomales Bay during the herring spawn season would lower
the poaching and harassment of all marine life in the area and thus have
a beneficial effect on the environment

Closing the immediate area around a hauled out or beached northern elephant
seal will protect the animal and allow it to be observed by park personnel
to determine the cause of the animals behavior and decide what action if
any needs to be taken This closure will restrict the visitors use of

portions of park beaches although the closures would be minimal as only
a few elephant seals have hauled out on park beaches within the past S years
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Closing Double Point haul out site during the harbor seal pupping
season has been very beneficial to the environment It has eliminated

a great deal of intentional and unintentional harassment by visitors
and their dogs This in turn has had a calming effect on the seals
and allowed a more natural stay at this site The closure does adversely
affect the visitors ability to walk the beach in that area during that
time

MITIGATING MEASURES INCLUDED IN THE PROPOSED ACTION

Mitigating measures for beached live or dead marine mammals will include
closing the immediate area around the animal to prevent conflict with the
visitor Whenever this is not possible due to high visitor use carcasses
may be transported to more isolated areas or turned over to scientific
institutions previously listed in this plan This will reduce the impact
on the visitor and lower the chance of spreading disease to other animals
The cause of death of all marine mammals will be determined whenever possible
and any carcass known to have a communicable disease will be removed to one
of the scientific institutions

A research study will be conducted to determine the management implications
of the sea otter repopulating the area and to determine if translocation to
this area would be in the best interest of this threatened species

Restricting visitors from portions of beaches will be mitigated by inter
preting the beached animals to the public to increase visitors awareness
and enjoyment of marine mammals

ADVERSE EFFECTS WHICH CANNOT BE AVOIDED SHOULD THE
PROPOSAL BE IMPLEMENTED

The proposed management of marine mammals is designed to enhance rather than
adversely affect the resources Nevertheless in any chosen action there are
tradeoffs which must be made and occasionally the tradeoffs involve
unavoidable adverse effects in the chosen proposal

The marine mammal carcass action will allow carcasses to decompose on the beach
which could possibly detract from visitors experiences

The closure of some beach areas during pupping seasons will restrict visitors
use of these areas if only for a short period of time

The natural repopulation of the sea otter while enhancing some marine populations
will reduce the abalone and other marine animal populations thus reducing the

R

potential for harvesting or observance of these animals by the visitor
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THE RELATIONSHIP BETWEEN LOCAL SHORT TERM USES OF MANS
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF

LONG TERM PRODUCTIVIT

Certain actions included in this supplement would limit local short term
uses of the environment by the visitor but will enhance the longterm
natural processes of the environment

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES
WHICH WOULD BE INVOLVED IN THE PROPOSED ACTION

There would be no non renewable resources committed by the plan The only
renewable resource that would be affected would be the nearshore ecosystem
which would come to more closely resemble the natural equilibrium which
formerly existed when the sea otter was the keystone species in the kelp beds
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ALTERNATIVES TO THE PROPOSED ACTION

Alternatives to the proposed beached marine mammal action include
removing all animals beached as soon as observed or to take no
action at all Removing all beached mammals would reduce the
potential for adverse visitor contact and reduce the potential for
the spread of disease to other animals Howeverthis action would
increase the mortality of live beached animals and disrupt the natural
cycle of decomposition of dead animals Furthermore there is no
proper way to dispose of animals in accordance with the Marine Mammal
Act Taking no action at all would allow the beached animals to be
harassed and moved by visitors decreasing its chance for survival
and thereby increasing the chance of spreading disease among animals
and possibly to the visitor

The alternative to research would be not conducting any studies at all
This would prevent all factions from gaining a better assessment of the
status and habitat of marine mammals their potential conflict with the
public and interaction with other animals

The alternatives to restricting visitors from haul out sites during
pupping seasons would be to either impose a yearround closure or
no restrictions whatsoever No restrictions would allow continued

disturbance to the animals which adversely affects their condition
and pupping success Ultimately continuous disturbance would cause
the animals to abandon the site A yearround restriction would
protect the animals but restrict the visitors use of beaches during
periodswhen no animals are present due to their migratory patterns

The alternatives to the natural repopulation of the sea otter would be
to artificially reintroduce this animal or prevent their repopulation
of the area The sea otter is protected as a threatened species
under the Endangered Species Act and therefore preventing its
reintroduction into any area would be a violation of this Act The

artificial reintroduction of the sea otter would hasten the return

of the nearshore environment to a condition more closely resembling
natural equilibrium but would first require studies to determine
whether such an artificial reintroduction would be in the best interest

of the threatened species and what effect it would have on the Seashores
ecosystem

The alternative to boat patrols on Tomales Bay is to conduct no patrols
which would reduce gasoline consumption but also allow continued poaching
and harassment of all marine life in that area creating a detriment to
research and monitoring
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CONSULTATION AND COORDINATION
IN THE DEVELOPMENT OF THE SUPPLEMENT AND IN THE

PREPARATION OF THE ENVIRONMENTAL ASSESSMENT

During the preparation of the Supplement and Environmental Assessment
the following individuals and agencies were consulted for their input
of knowledge suggestions and recommendations

1 Jim Lecky Wildlife Biologist National Marine Fisheries Service
Terminal Island CA

2 Sarah Allen Researcher Point Reyes Bird Observatory
4990 State Route 1 Stinson Beach CA

3 Robert Jones Museum of Vertebrate Zoology University of
California Berkeley CA

4 Dr Leslie Dierhauf Veterinarian California Marine Mammal Center
Marin Headlands Sausalito CA

S Pete Chorney Law Enforcement Division National Marine Fisheries
San Francisco CA

6 Harriett Huber Biologist Point ReyesBird Observatory
4990 State Route 1 Stinson Beach CA

7 David Ainley Director of Research Point Reyes Bird Observatory
4990 State Route 1 Stinson Beach CA

COORDINATION
IN THE REVIEW OF THE DRAFT SUPPLEMENT

AND ENVIRONMENTAL ASSESSMENT

Copies of the Supplement and Assessment were available to the public for
review and comment in July and August 1980 The public review period
was originally open for 30 days and then extended 45 days until October
All letters of comment received through September are included in the
appendix

r Comments on the preliminary Draft and Assessment were requested from the
following agencies organizations and individuals
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Department of the Army
Corps of Engineers

Department of Commerce
California Department of Fish and Game

Marine Resources Division

Sacramento Headquarters
California Department of Parks and Recreation

Sacramento Headquarters
Marin County Headquarters

California Marine Mammal Center

California Native Plant Society
California State HorsemansAssociation

College of Marin Biology Department
Environmental Action Committee of West Marin

Fish and Wildlife Service

Inverness Improvement Association
League of Women Voters of the Bay Area
Marin Audubon Society
Marin County Resource Conservation District
National Audubon Society
National Marine Fisheries

Wildlife Biology Headquarters
Law Enforcement Division

National Parks and Conservation Association

Point Reyes Bird Observatory
Resources Agency of California
Sierra Club

Forest Service

University of California Berkeley
Museum of Vertebrate Zoology

Vedanta Society of Northern California
West Marin Units Marin Conservation League
Wilderness Society

Advisory Commission for Golden Gate National Recreation Area
Audubon Canyon Ranch
Conservation Associates

Environmental Forum

Independent Journal
KTOB Radio

Marin County Farm Bureau
Marin Municipal Water District

Division of Land Management
Marin Rod and Gun Club Inc
North Central Coast Commission California Coastal Zone

Conservation Commission

People for a Golden Gate National Recreation Area
Point Reyes Light
Salisbury State College Maryland

Department of Geography
San Francisco State University

Department of Ecology and Systematic Biology
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Tomales Bay Association
Tomales Bay Sportsmens Association

r Jerry Friedman
Kay Holbrook
Elizabeth Terwilliger

The following is a list of agencies organizations and individuals who
submitted comments on the prelimiary Draft Supplement and Assessment

People for a Golden Gate National Recreation Area
Point Reyes Bird Observatory
Friends of the Sea Otter
Ms Pamela Ferris Olsen

SUMMARY OF COMMENTS AND RESPONSES
Comments and Responses are summarized as follow

People for a Golden Gate National Recreation Area

Comment The Plan appears to be carefully prepared there has been
consultation and coordination with good people in this field
The only addition would be a statement to allow marine mammals
to remain in place after 48 hours as an option under the Live
Beached Marine Mammal Action section

Response An option has been added to the Live Beached Marine Mammal Action
section to allow animals to remain in place after the 48 hour
observation period pg 4

Point Reyes Bird Observatory

Comment A number of minor technical points on specific words and phrases
were listed with the general comment that the plan was good with
some specificity yet enough flexibility to meet most circumstances
that could arise

Response Each individual point was addressed in the final plan see pg 2
line 7 pg 3 line 3 pg 3 line 7 pg 4 line 6 The

additional research project statement on the sea lions was added
as the third priority pg 4

Friends of the Sea Otter

Comment Rewrite page 1 par 4 to better state historical data on sea otter

Response Paragraph reworded but not all of comment included



Comment If a sick or dead sea otter should be found at Point Reyes
National Seashore the California Department of Fish and
Game or the US Fish and Wildlife Service should be
notified

Response The telephone numbers and individuals to contact at the
Department of Fish and Game and the Fish and Wildlife Service
have been included in our marine mammal procedures for the
park and those agencies will be notified should such an
incident occur

Comment Revise proposed study of sea otter to include evaluation of
the affects of transplanting the sea otter to Point Reyes
National Seashore on the threatened otter population

Response Proposed study has been revised to reflect this addition

Comment Friends of the Sea Otter wish to help develop programs and
literature for the park visitor on the plight of the sea
otter and its former role in the Seashore

Response The parks Interpretive Division will include this in their
interpretive planning on marine mammals and we appreciate the
offer of assistance

Comment The statement No attempt will be made to reintroduce this
species in the park should be omitted

Response This statement has been changed to state that no attempt will
be made until the impact of reintroduction is studied This

leaves the option of reintroduction available but pending the
outcome of thorough study of the impact of reintroduction on
the sea otter and the parks ecosystems

Comment Rewrite statement on effect of sea otter repopulating Seashore
to reflect the fact that the impact would be primarily a change
of nearshore systems to more closely resemble the natural
conditions of prefur trade time

Response Statement rewritten Pg 6 par 5

Comment Specific technical comments on words and phrases were addressed

Response All comments were considered acid adjustements made pg 9 par 4
pg 7 par 3 pg 6 par 5 pg 8 par 6
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Comment First priority for carcasses should be for their use by
scientific and educational institutions with second

choice being the natural decomposition

Response Our primary resource management objective is to perpetuate
natural system processes as closely as possible The natural

decomposition of marine mammal carcasses is part of the process
and therefore is our first priority in options We do however

recognize the need for research on these mammals and will consider
the removal of carcasses on a case by case basis

Ms Pamela Ferris Olsen

Comment More research and information is needed on marine mammals in the
Seashore before development of a management plan

Response We agree that more research and information is needed pg 4
listing research projects but we cannot wait for all research
results before implementing a preservation plan for marine mammals
in the Seashore

Comment The draft continually refers to the negative impact of the sea
otter with no mention of the positive impact

Response The plan has been reworded to reflect a more evenhanded evaluation
of the impacts of the sea otter on the ecosystem

Comment Specific comments on words and phrases in plan were addressed

Response All comments were considered and adjustments made pg 9 par 5
pg 7 par 3 pg 6 par 5 pg 6 par 2 pg 5 par 5
pg 4 par 5 and 7

w
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PEOPLE FOR A OLDEN GATE NATIONAL RECREATION AREA

dOWalit

August 14 1980

John Sansing Superintendent
Point Reyes National Seashore
Point Reyes CA 94956

Dear John

People For a Golden Gate National Recreation Area appreciates the
opportunity to comment upon the Draft Marine Mammal Supplement to
the Natural Resources Management Plan

The only specific comment we have is that on page 4 under Live
Beached Marine Mammal Action we would suggest the addition of
the following underlined phrase as to whether the animal will

be allowed to remain in place be relocated

The plan appears to be carefully prepared there has been consul
tation and coordination with good people in this field

Sincerely

Amy Meyer CoChairman

x
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POINT REYES BIRD OBSERVATORY
4990 Shoreline Highway Stinson Beach California 94974

Telephone 415 868 1221

13 August 80

Superintendent John Sansing
Point Reyes National Seashore
Point Reyes Station
California 94956

Bear John

4

Thank you for the opportunity to comment on the drat Marine
Mammal Supplement to the Natural Resources Management Plan Davi d

nley Harriet Huber Sarah Allen and I have reviewed the draft
and would like to make the following suggestions

Pg 2 line 7 under Northern Sea Lion Sentence should
begin Factors possibly contributing

Pg 3 line 3 should read to molt their fur in the
spring It

Pg 3 line 7 should read hauled out at Drakes Beach
in the fall they are not molting then

Pg 4 line 6 under Live Beached Marine Mammal Action
The list of possible actions should include probably as
the first choice leaving the animal alone and possibly
protecting it from visitors for longer than 48 hours
Adding this option would be consistent with pg 6 paragraph 7

Pg 4 under Research Project Statements de think that the

seasonal status of the two sea lions should be assessed perhaps
as a third priority Both species are in a process of transition
in this region and some background baseline Information should
be gathered for comparison in the future

Pg 5 under Specific Management of Individual Species
Northern elephant sealThis paragraph should not limit the
proposed action to Drakes Beach As it is vritten it assumes
that Drakes is the only beach where they will haul out or that
they wont get this level of protection if they haul out elsewhere

Pg 7 second paragraphThe first sentence presumably refers
only to harbor seals and not to northern elephant seals whose
appearance could affet visitor use outside the pupping season
Pg 5

7 6
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Anally in reference to pg 3 line 10 I thought the two
northem elephant seal pups last winter were at Point Reyes Beach
between South peach and the Point Did I hear that wrong

Aside from the above points which are mostly minor and
technical it looks like a good plan to us one with some specificity
yet enough flexibility to meet most of the circumstances that should

y come up

Sincerely

Burr Heneman

Executive Director



FRIENDS OF THE SEA OTTER
PO BOY FF CARytEL CALIFORNIA 93921

August 30 1980

Mr John L Sansing
Superintendent
Point Reyes National Seashore
Point Reyes California 94956

Dear Superintendent Sansing

On behalf of 4000 members nationwide FRIENDS OF THE SEA OTTER welcomes
the opportunity to submit the following comments on the Draft Marine Mammal
Supplement to the Natural Resources Management Plan Point Reyes tional
Seashore FRIENDS OF THE SEA OTTER is a conservation organizat nestabLished
in 1968 to help protect a healthy population of Southern Sea Otters and their
marine environment As the waters off Point Reyes once harbored large numbers
of sea otters and as otters may eventually come to reoccupy this area occasional
sightings have occurred in recent times we are keenly interested in the
Park Services efforts to protect preserve and interpret the Seashores present
and former marine mammal populations and their marine habitat

We are very pleased with the spirit of stewardship which the Park Service has
demonstrated at Point Reyes and we welcome the development of a Marine Mammal
Supplement which is consistent with the philosophy and objectives of the
Natural Resources Plan for Point Reyes National Seashore June 1976 which
states

Point Reyes is superlative for its scenery and for the refuge it
provides for man and for the elements of its natural ecosystems
It is large and varied enough to generate in people a vital feeling
of being close to nature and can best serve man by providing a rich
combination of scenic biologic historic and recreational resources
close to a major rapidly expanding population core emphasis mine

It is too early to know if the otters themselves or if those government agencies
now bearing the responsibility for the Southern Sea Otters recovery will
determine that Point Reyes will again be a refuge for a significant number of
otters However should they return the Seashore will be enriched by the
presence of this animal which epitomizes a rich combination of scenic biologic
historic and recreational attributes

If the beleagured sea otter now threatened by oil spills and sport and
commercial shellfish interests seeks a safe haven at Point Reyes National
Seashore we trust the Park Service will welcome it home

Sincerely

ecuAc 4
Carol Fulton

Enclosures

cc Mr Howard Chapman TPS Mr Carl Benz USEVS
Dr Milton Kolipinski SIPS Mr John Twiss MMC
Mr Bill Pierce NPS Margaret Owings FSO

1R
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Specific Comments

Page 1 para 4 Change to read Historically the Southern Sea Otter resided
yearround The species which once ranged along the shores
of the Eastern Pacific from Alaska south to Baja California was

nearly exterminated by fur hunters by the end of the 19th century
Although the Alaskan populations have recovered to an estimated
100000 x 140000 animals the most recent census in California
estimated fewer than 1500 animals California Department of Fish

Game census of June 1979 Since its rediscovery off the Big

Sur coast in 1938 the Southern Sea Otter has reestablished its

range north to Santa Cruz and south to Pismo Beach a total

distance of about 200 miles or approximately 10 of its former

range In 1977 the Southern Sea Otter was designated a Threatened

Species under the Endangered Species Act primarily due to its
extreme vulnerability to oil spills its reduced population and
restricted distribution Supposedly if left alone and barring

unforeseen circumstances the population could eventually reoccupy

its former range including

Note the Southern Sea Otter is not a species but a
subspecies Enhydra lutris nereis of the
species Enhydra lutris and so designated in
its listing as a Threatened Species

Page 4 para 2 Live Beached Marine Mammals In the unlikely event that a sick or
injured sea otter should haul out at Pt Reyes National Seashore

the California Department of Fish Game or the US Fish Widlife

Service should be notified As the Marine Mammal Center in Fort

Cronkhite has neither the facilities nor experience to care for

sea otters we suggest you contact veterinarian Tom Williams in

Pacific Grove 24hour number 408 6494111 or Jack Ames in the

Monterey office of CDFG 4086492870 home 633 4181 Both men

have extensive experience in handling and caring for sea otters

and could recommend procedures for local personnel to follow

Page 4 para 3 Marine Mammal Carcass action As the Southern Sea Otter is a
r

Threatened Species California Department of Fish Game or

the US Fish Wildlife Service must be notified to take possession

of the carcass All available information should be obtained from

the carcass when discovered and then it should be placed in a

freezer to prevent further decomposition if necropsy cannot be

performed right away
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Page 4 para 7Change to read Conduct a study to determine the potential effects

on the Seashore by a repopulation of the Southern Sea Otter and to

determine if translocation to this area would be in the best interest

of the threatened otter population To avoid duplication this

should be done in conjunction with the US Fish Wildlife Service

which is currently examining possible translocation sites see

comment below

Page 5 para 3 Interpretive Programs Although the Southern Sea Otter is now only

a rare visitor to Pt Reyes we urge the Park Service to make a

vigorous effort to inform the public of the important role the otter

formerly played in the Seashores coastal waters While the sea

otter is a tragic example of mans over exploitation it is also a
valiant survivor a symbol of hope that strict protection and

wise management will bring about the recovery of this decimated
population We offer our help in developing programs and literature

to better acquaint Seashore visitors with the plight of the Southern
sea otter

Page 5 para 5 We strongly support the statements natural repopulation will be
allowed to all areas Where competition with abalone divers occurs

the otter will be protected a be allowed to feed naturally They

uphold the spirit of the Natural Resources Management Plan for

Point Reyes which cites as its first Resources Management Objective

The resources of the Seashore will be managed and developed
to perpetuate the quality of appearing to be a major piece
of untouched California coastal landscape

However the phrase No attempt will be made to reintroduce this

species in the park should be omitted and it is contradictory
to another Resources Management Objective which states

Steps will be taken to determine the means and feasibility
of reintroducing extirpated animal species

Although translocation of sea otters to the Point Reyes National

Seashore may be unlikely it cannot be ruled out altogether The

US Fish Wildlife Service in consultation with the California

Department of Fish Game the Marine Mammal Commission the National

Parks Service and other interested parties is currently preparing
a Recovery Plan to restore the Southern Sea Otter to non threatened
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status and eventually to reestablish and maintain optimum

sustainable populations in natural habitats withinits former

range in US waters As major oil tanker ports are located near

both ends of the otters current range and as their entire

range is bracketed by the two largestnominated tracts in OCS

Lease Sale 53 establishment of a breeding population in an

area less susceptible to oil spills is under careful scrutiny

and all sites ecologically and biologically appropriate are

under consideration Sadly however we must note that Point

Reyes itself is threatened by potential spills from tanker

traffic heading for San Francisco Bay as well as by the

proposed offshore oil development in the Bodega Basin

Page 6 para 5 Change to read If the sea otter should repopulate the Seashore

the ecology of the area would gradually change to resemble more

closely the pristine situation of prefur trade times when

otters were present as an important ecosystem component The

sea otter has been identified as a keystone species with a

significant ecological role in controlling the numbers and sizes

of grazers such as sea urchins and abalones in kelp forests Such

control by sea otters results in enhanced kelp growth and an

increased potential for kelp forests to support an abundant and

highly diverse biota which uses kelp habitat for shelter and

food including finfish which are heavily utilized by man

While the otter will compete with man by reducing the number of

legal sized shellfish available it will leave healthy juvenile

populations and breeding stock Eventual reoccupation by sea

otters would add a new dimension to the educational recreational

and scientific attributes of the Seashore

Question We wonder what percentage of Seashore visitors

would actually be affected by otters eating abalones It

is our understanding that abalone diving is already restricted

in the Seashore due to the presence of sharks in nearshore

waters and the protection of certain areas from human intrusion

ie the tidal zone fronting the Point Reyes headland Also

how accessible would the oysters be to the otters Arent

they already grown in enclosures to protect them from other

marine predators
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Page 7 para 3 See comment on Page 4 para 7

Page 8 pars 4 See comment on Pag 6 para S The natural repopuiation of the sea

otter while enhancing some marine animal populations may reduce

the nzmiberofsized abalones thus reducing potential harvesting
A

for visitors Delete mention of observance for few of the 41
different items on the otters varied menu provide a visual experience
for park visitors

Page 8 para 6 See comment on Page 6 para S and restate to provide a more balanced

perspective of the otters effect on the nearshore ecosystem Suggest

The only renewable resource that would be affected would be the

nearshore ecosystem which would come to more closely resemble the
natural equilibrium which formerly existed when the sea otter was the
keystone species in the kelp forests

Page 9 para 4 Chan 2nd and 3rd sentences to read The sea otter is protected
as a Threatened Species under the Endangered Species Act and
therefore preventing its reintroduction into the area would be in
violation of this Act The artifical reintroduction of the sea

otter would hasten the return of the nearshore environment to a

condition more closely resembling natural equilibrium but would

first require studies to determine whether such an artificial reintroduction
would be in the best interest of the threatened Southern Sea Otter

population and what effect it would have on the Seashore ecosystem

General Comments

Page 4 para 2 The sections on live and dead beached marine mammals should be
J

rewritten to indicate the differences in procedures followed for

pinnipeds and cetaceans and to clarify the statement that whenever
possible beached animals will be observed for 48 hours before any
action will be undertaken Also we believe first priority for car

casses should be their use by scientific and educational institutions
with second choice being natural decomposition or burningburial
if necessary



Pa la Fe isOlson
2431 Lockw 3d Avenue
Fremont L 94538

August 20 1980

Howard Chapman

Regional Director
National Perk Service

Western Regional Office
450 Golden Gate Avenue

San Francisco CA 94102

Dear nor Chapman

On August 27 1976 I submitted written commentary on the National Park
Services draft of the Natural Resources Nanauement Plan and environmental

Assessment June 1976 At that time I commended the Service for its
endeavor The Plan reflected a general concern for the natural environment
The steps outlined in the Plan were an attempt to maintain and restore the
Seashore in a natural state This document howLvar was overwhelmingly
directed towards the management of terrestrial and aquatic resources in
spite of the statement on page 3 of the Plan that the actions proposd
in the natural resources management plan deal with the marine as well

as the terrestrial environment management programs and research needs
were not addressed for the marine ecosystem It therefore is a
significant step forward towards achieving the goal of maintaining and
restoring the Seashore as an integral unit that a Marine Mammal Supplement
has been drafted

The lack of a policy for marina mammal management within the Park boundaries
has impeded the Service from achieving its goals of managing and perpetuating
the quality of all the Seashores natural resources The sitar Manm
Supplenent willprovide the Service zith tools to manage the marine
environment and to attain its objective to protect preserve and
interpret the marine mammals in the park Marins Mammal Supplement 1930
However to be most effective in achieving these objectives some fundamental
problems in the draft must be addressed and rectified The lack of population
data unfounded or weak assumptions and strategies dealing with live
marine mammals and carcasses need to be dealtwith prior to finalizing the
management supplement

It is imperative to have information on population size and on distribution
and types of use by area of the Seashore by marine mammals before
developing management programs farine mammal censuses can Provide data
on the status of local populations Significant changes in these populations
may reflect local conditions that can also have implications for other
marine organisms and for man Incread mortality rates may serve as an
indicator of changes in the levels of pesticides hoavy metals and
bacterial infections Population counts can therefore offer information
on population trendsand in cases whare negative impacts are noted
indicate where research needs to be conducted to ascertain end alloviato
problems In situations where populations become intensely Bancentrotad
management decisions can be mad3 to ottin information on tha causes for
population build ups potential ipacts and allow a reasonable deter
mination of chat actions is requlrad In addition to census data
providing figures on the siz of the population it can indicate the
distribution of animals and facilitate the regulation of human utilization

3 Z
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of areas

The U S Congress in the Marine foammal Protection Act of 1972
legislatively defined wildlife conservation and management as
the collection and application of biological information for the
purposes of increasing and maintaining the number of animals within
species and populations of marins mzomals such terms include the entire

scope of activities that Constitute n modccrn scientific resource program
including but not limited to research census law 306rcement habitat
acquisition and improvement Poole and Trofethen 1978 In Wildlife and
America Council on Environmental Quality In addition to the mandates of
the iarin Nammal Protection Act most marine mammals aro also protected
and their managoment regulated by the Endangared Species Act of 1973 and
the Convention on International Trad in Endangered Species Because
knowledge is the essential prerequisite to making a decision Poola
and Trefethan 1978 it is imperative that all aspects of marins
mammal biology and ecology be invastigatad prior to finalizing the
management plan baing developed for Point Reyvs National Seashore
Investigations should be conducted on basic biology and ecology to ascertain
minimum requirements for breeding feeding and resting human interactions
man induced mortality both direct and indirectincluding monitoring tho
habitat for pesticide heavy metal and bacteria levels This information
can be collected through field observations and research literature
searches and carcass analysis

Stranding information and necropsies can provide important data on
distribution feeding and breeding bs havior causes of mortality
including heavy metals and pesticid3s and agezex specific mortality
figures While there presently is no centralized data bang for information
gatherd on marine mammal strandings every attemp should ba made to
collect basic information and to provide it to the National Marine
Fisheries Service Scientific Event Alert Network Smithsonian Institution
and any academic or scientific institution interested

Not until these points are addressed and incorporated will the management
plan provide a minimum level of protection It will then insure a
continuing collection of data needed for longterm management decisions
within Seashore boundaries as well as along the 3ntire coast To omit
these recommendations will only parpatuato tha status quo and allow threw
populations to go uncensused and thus unprotected from human harassment
environmental degradation and possibly r3sultin the decline of local
populations

Dr Kenneth S Norris noted marine nammalogist from the University of
California Santa Cruz has wisely pointad out that wildlife management
is largely a matter of human management ildlife and America 1978
Council on Environmental Quality Often human marine mammal conflicts
can be simply avoided by putting restrictions on human use of an area
on a daily or seasonal basis Not 311 situations are so easily resolvzd
In instances Vera potential or real conflict require a more detailed
consideration the alternatives should be review d using current
scientific information pertinent laws and othar rguidelinas ralavent to
the management issue Management decisions should be mad3 with objectivity
and not Colod by biap3S that are zcsult of rosourc conflicts Ths

currant draft is waakened through assumptions that the presznco of
marine mammals pail result in negative impacts eg undur the headings

d
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Ri2scarch Pro ct Statements in Priority Crd SpociPic f of

Individuil Saci p Environmntal I p tionc of th o osad c on This

seams to be tht cos particularly for the sctiono relating to the sea
otter While the draft continually rzfers to th negative impact that
otters will bring to abalone beds in tho area thr is no of

the positive onus that will also result In th t1atu Resources

fan3eement Plan a Environmantal Aszssrnt June 1976 it Lu3s stated
that one reason for th decline in k 1p alcundanco that may be attributable
to the actions of man is the specific eliminzticn of tha sa otter from
the habitat Th3 line orrasonin in brief is that s3 otters eat
among many oth3r items sea urchins with th rnoval of sea otters sue
urchins multiplied far beyond the nurbrs for naturally be lanced populations
emphasis min sea urchins chaw off kelp nnar the base holdfast of the
stipe ttsm with a substantial increas in th number of sea urchins
there is a corresponding decline in klp stands pg 26 It has been
suggested by Palmiseno and Estes 1975 that the sja otter represtnts a

keystone species as such the return of the otter to Point RayEis would
result in the reestablishment of conditions more similar to the naarshors
community prior to thin extermination of otters and alloy for the
maintenance of a stable shellfish population in Saashora waters Natural
Resources Mlanaoenent Plan and Environra3ntal Assassnsnt 1976 As a
rational Seashore management programs must be assessed to deal with the
goals of parpetuating the quality of appearing to be a major piece of
untouched California coastal landscape Resources Managem3nt Plan
and Environntal Assessment 1976 and providing recreation consistent
with thas3 and other objactives

It has also been assumed that the presence of mrin3 mnnmal carcasses
will have negative impacts on visitors to Point Reyes National Seashore
It cannot be denied that some people find death objectionable or that
carcasses may become particularly sm3lly however there are others who realize
that death represents an aspect of the natural ecosystem Carcasses can be
the site of temporary abundanc3s of animal life including mammalian and
avian predators and scavengers The Seashore should not exert itself to
remove carcasses in instances where public health is not a problem
instead the corpses should be used as a tool to describe ecological
processes and stimulate discussions relatingto mortality especially
maninduced causes It should be pointed out that carcasses provide a
rare opportunity for people to get a close look at marine mammals They
also have aesthetic values as shown in the most recent Audubon Magazine
in which photographs of a dead gull and a vertebrae from a marine mammal

are published Audubon Magazine July 1580 vol 82 no4

If the preceeding general and the following specific comments are
incorporated into the Marine flammal Supplement they will serve to
enhance rather than adversely affect the resourcesDIarins fmma

upp msnt Without addressing the need for morn research on marine
mammal biology and ecology conducting actual studies on tha local

4 populations to obtain census distributioj and nortality figure
collecting and diss3minating carcass data and analyzing this information
objactivaly to establish a managzm3nt program that meets th obj ctivs
of the 1976 Natural Resources Glananemant Plan and Environncntal Assessm
and the Federal regulations portainin to the marine mammals at Point
Reyes National Saasore the supplurrntYii not scrva to protect
Preserve and interpret marine mammals in the park will continua to
impada the dissemination of information and will avoid therzsponsibilitis
of habitat monitoring law anforcemart and public education that are
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necessary prarequisitas for survival of local populations of marina
orgsnisns not just marine mammals They ar important in providing
continued enjoyment of thcsecspecies ty the public for this gen ration
and those in the future

Thank you for allowing me to submit thnss commnts Evan though I commented
on the 1975 Plan I did not receive this draft diroctly from the Park Service
this may be tha result of the chan5 of my address The copy I have worked
with had no dus date but I was told that comments would be received through
September 1 The most recent copy I rcaived 1it5 a duadlin of August 15
so I do hope that you will still accIpt and consic r thaw comments Plaaso
make note of my new address and plac my nama back on your roster for
further mailings

Sincerely

Pamela FerrisClson

cc John Sansing
farin3 Mammal Cornisdon

W
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pg 1 pars 4 lino 3 Rference incomplete Give the title and date
of document or name of individual who provided this information

pg 2 para1 lines 911 Rcfjrencos arc again incomplete Cite title of
publication or individual responsible for the information

pg 2 pars 2 line 2 The size of the local however
Clarification as to what populations size is unknown is needed
because the preceeding sentence rsfera to the local population
while the one following refers to the species

L

pg 2 para 2 lines 211 Provide citation for this information This
section is poorly phrased and should be rewritten to insure clarity

It should be pointed out that because declines are known to be
occurring in the southern portion of the range and because Point
Reyes National Seashore is in this zone that population censuses
are extremely important for monitoring the local populations This
will be important in assessing programs initiated in an attempt to
alleviate the factors attributing to daclins It would also facilitate
future status determinations should conditions continue to worsen

pg 2 pars 3 lines 34 Information on breeding sites is important
for determining geographic distr ibution and manage dent of breeding
areas at Point Reyes should they exist

pg 2 para 3 lines 56 If the population has increased over the last
40 years but groin has levalad off in recent decades it is important
to find out what is actunlly happening to population growth Again

iA the number of animals is needed to allow monitoring of population
status and to establish local management policies

pg 3 para 2 lines 6 pare 3 ling 7 Incomplete citation

pg 3 para 4 line 3 Appendix A of the supplement was not attached

pg 4 para 2 line 1 This statement most likely refers to dead whales
and therefore should be clarified The rational for not wanting
these large marine mammal carcasses to become beached should be
included ie cost of removal potential heath risks etc
If this is indeed the intent of this sentence then it shouldbe
removed from the section on Live Beached Narine Mammal Action or
else the section should be retitled

It should be notod that in all other cases National Park Service
employeesarc not to become involved with pro vanting nature from
taking its course and therefore tired or ill marine mammals will
not be obstructed From coming ashore Tha management plan should
establish guidelines to help in the assessmznt of whoth medical
attention should bo provided FotAysight hours could be critical
for the survival of an unweaned pup an anifmal with severe

lacerations or one entwined in netting Ohile t5ere will ba cases whurc
no action will be needed ug molting individuals a 43 hour grace
period could well serve as than difference between survival or a
needless death Protection of the animal while ashore must also ba
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addressed If an animal is to rjmain on tha hooch with or without
medical ottention it should ba guarded to prevent predation
vandalism and general harassment To insure that no laws ure
broken and that tha animal racaives adequate attention the Park
Service should contact the National Marine Fisheries Service whin
beachings occur especially in the case or an endangered speciesand
the California Departmant of Fish and Game and the U S Fish and
WildlifaService if a live otter or a carcass of this species washQp
ashore These agencieshvaexporimnce in handling marine mammals
and will know the protocol for relocating rehabilitating and
properly disposing of tham In addition a local vetrinarian
certified to handle marine mammals and endangered species should
be identified and placed on call to offer medical assistance as
the need arisss The Marine Mammal Center located at Fort Chronkite
might adequately serve this purpose and offer speedy responses for
consultation on such problems

p 4 para 3 lines311 Thisaection is totally inadequate for the
purposes of marina mammal preservation and managementsee pg 2
of this lotter TO primary goal should be the collection of data
on every stranding Information should be logged on the date and
location of stranding age sex and condition of the animal and
standard measurements should ba taken Tissue samples should also
be collected Therefore a new priority r1 should be added stating
that all carcasses will be examined to ascertain basic biolooicrl
information see Marine Cam Sup pg 7 para 1 lines 78

Priority f2 should be the disbursament of the carcasses to academic
Institutions or other agencies with approved permits If local insti
tutions do not want the entire carcass the National Marine Fisheries
Service andthe Sdentific Events Alert Network should be alerted so
that other institutions at greater distances may be contacted to
determine what portions of the carcasses should be salvaged

Priority 3 as originally stated can only take place if thase facilities
are granted permits for the possession of marine mammal parts This
should be clarified with the National Marina Fisheries Service

Priority r4 should be a combination of tho priorities presently listed
as i1 and 4

pg 4 para 47 As stated earlier see pg 1 of this letter the major
research goal for the Seashora should be to conduct population
cansusas for pinnipeds therefor Research Project 73 should be
given a ranking of 7rJ1 followed by the project currently given
priority Al study of harbor seals

pg 4 para 5 4 7 lines 1 1 1 to determine the potential impact
should be rglaced with to determina the managemant implications
The Seashorzs management objctivs have already been stated to
be those or managing and developing the resources to perpetuate the
quality of appearing to be a major piece of untouched California
coastal landscapo and thus the diversity and contrast will be
maintained Natural 1 K n em3 Plan and En
As5srn 1975 Tho fact that tha sea otter as well as the other
marina mammals mnticnad in tics Plan aza native to thy scashorc
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and formerly occurred hors in good nuritzrs is vill known 1tural
Resources rl2nagcment Pla and Environentcl Asceszrcnt 1976
The Service should thereforc b concerned with analyzing offectiv
management for the species as they return It does not appear to be
within the National Park Servics goals to obstruct their return
but only to nitigata impacts though Lisa and objective rasourc
management policies This alsc is consistnt with th3 Specific
P1anacenant of Indivi Spaci sction under which it is stated
that natural repcpulation iill t allcv in all arias fo

importantly it is stated that hrsconptition with ab divers
occurs the otter eill b Prot and us alloivud to fud naturally
Haring fflamnal Supplemen 1100 This is a stotcment of policy and
should therefore be made clear 6hrauhout th2 plan Thus any
research to be conducted by th 1ioval Park 5rvicu should
facilitate management of narinz rnarmals and mitigate potential and
actual conflicts

P3 5 para 4 lines 1 3 If the Seasiorzs administration has jurisdiction
over the water beyond the terrestrial bOUndaries than the Administra
tion should be responsible for hnrassmnt of whulas by fish3rmen
divers and boat traffic Actual enforcement could b3 attained
through a cooperative agreement with the Coast Guard and should
extend to all marine mammals in the water offshore of Point Ryas
National Seashore

pg 5 pare 5 line 1 The U S Fish and Wildlife Service and the flarine
Mammal Commission in cooperation with local authorities and other
federal agencies will decide where raintroductions will occur
therefore this supplement should not close the door on possible
translocations to Point Reyes National Seashore Change sentence
to read No attempt is being currently considered

pg 6 para2 line 1 It is unclear why the continued survival of an
individual will impact the environment aftzrall it had been a
part of the marina ecosystem If this statement implies a negative
impact due to the use of resources thsn a study would have to be
conducted to show that the animal was actually having a significant
affect on the system Another question raised here is how it was
determined that a beached mammal has a greater chance of survival
It would be best to omit this sentence or at least clarify and
justify these points

p 6 para 2 lino 4 This deconposition may hav see p93 of this
letter

pg 6 para 3 line 1 envirorm3ntal impacts of th3ir own

pg 6 para 5 line 4 It should be noted here that the abalone will
not be wip3d out and will exist in populations more closly
rosenbling tti untouched California coastline In addition kelp
beds may return in greater profusion and facilitate th reestablish

ment of other invertebrates fishss birds and marine narm3ls that
benefit from this association

pg 6 para5 lines 451t is unclear just how vuln2rablc the oysters are
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to sea ott5rs Since thy arecltivatrd in and r own in
protectd urea fencing should adzquatly prsz th oysters from
otter depredations If this is th case the only affect furthor
fencing would have would be to nc7as monetary 3xpendituras
Fencing has additional bsnsfits breauz it r3duces depredations by
other largo marine organisms

pg 6 para 5 lieu 5 The sea ottr s not a colorful momsilie plage
is not multicolored howcvar its behavior might bu so doscribd

pg 6 para 7 lino 2 to bn obsrved by park peroonnal

pg 7 para 1 line 5 This will rrcjc2

pg 7 para 3 line 1 to datrrnin th3 man implications at

pg 9 para 5 lino 3 Thz saa ottr was list7L as a thr aten spacias
under tho guidelines of the Endengc red Sp Act of 1573 in January
1977

pg 9 para 5 lines 58 Again tha positive aspects arse overlooked
see pg 3 of this letter

pg 9 para 4 linos23 It is hard to imags that the shellfish consumed
by sea otters have high visiblity Lertainly the establishment of
kelp beds and the association of bird and marina mammal life is more
visible from land than abalones sea urchins etc As For the divers
otters do help to enhance the environment for other invertebrate species
and fish so that undarwater experiences only changein quantity and
species of marine animals not in absoluto terms

s
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INTRODUCTION

Harbor seal colonies in Point Reyes Marin County
represent about 20 of the mainland population during the
breeding season Allen and Huber 1984 Hanan et al 1986
and consequently deserve attention when devising regional
management policies Estimates for the size of the state
and Point Reyes populations are based on direct ground and
aerial counts without corrections for the number of seals
hauled out on a given day relative to the total number of
seals present in the area As a result estimates are

likely low and one cannot relate numbers among seasons
Several researchers have addressed the problem using radio
tagged animals and have derived correction factors with
varying attendance patterns based on location time of day
and season of year Brown and gate 1981 Pitcher and
McAllister 1981 and Yochem et al 1987 These researchers
determined that the differences between total number hauled
out and the estimates of abundance were a function of
variations in daily haul out patterns as well as movements
to other areas

In the Point Reyes area we determined previously that
seals displayed diurnal and seasonal variation in haul out
patterns Allen and Huber 1983 1984 Seals were

seasonally most abundant during the spring and summer
coincident with the breeding and molt periods We

determined in 1985 86 with the aid of radio telemetry that
seasonal variation was a function of seals both moving to
other haul out sites outside of Point Reyes and hauling out
on fewer days during the winter months Allen et al 1986
A larger proportion of seals hauled out on a dailybasis in

August than in December and this difference appeared to be
more pronounced for females than for males We have no
comparable data for the breeding season though because

transmitters were shed one month prior to the breeding
season in 1986 As a consequence there is a gap in our
data set for a significant period in the seals annual
cycle Evidence from movement patterns of radio tagged
seals also suggests that Drakes Estero is a focal breeding
area for seals ranging as far south as Monterey Bay and as
far north as the Klamath River and that female seals are
more likely to migrate than males

Our objectives for the second year of study using
radio telemetry were to 1 compare daily and seasonal
variability in haul out behavior between the two years Z
determine the destination of departing animals with
particular emphasis on adult female seals and 3 determine

the haul out pattern during the breeding season and premolt
period We also wanted to track movements of weaned pups
since this age group is being affected by the halibut gill
net fishery In 1983 84 an estimated 383 SE 194 harbor
seals were incidentally taken in gill nets from Bodega Bay
to Half Moon Bay most of these were immature seals D
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Hanan California Department of Fish and Game pees
commun

Information on seasonal activity patterns and
fallwinter movements would be valuable for any long term
management program for seals in the Point Reyes area and
in conjunction with results accumulated elsewhere Stewart
and Yochem 1983 Herder 1986 could provide more accurate
estimates of the California harbor seal population

STUDY AREA AND METHODS

Harbor seals haul out in Drakes Estero year round at a
number of locations including numerous tidal mud flats that
are exposed at low medium and mediumhigh tide levels and
Limantour Spit which is exposed at all tide levels We

chose to capture and tag seals at Drakes Estero because it
Is one of the largest breeding areas in Point Reyes and
because the capture technique we wished to use was only
possible in an estuarine environment Other estuaries in
Point Reyes Bolinas Lagoon and Tomales Bay are exposed to
substantial levels of human disturbance Allen et al 1985
Allen and Huber 1984 and consequently movement and

activity patterns would likely be significantly altered
there

Over a two day period in 1986 July 21 and 22 we
sucessfully captured about 35 animals and affixed
transmitters to 22 On March 9 and 11 of 1987 we captured
about 90 animals and affixed transmitters to 12 seals

During both capture periods we caught seals in a 130 m long
gill net with 8 inch mesh set off the haul out site and
then pulled ashore Two power boats were used to deploy the
net adjacent to the haul out site This method of capture
was successfully used in 1985 without incident at Drakes

Estero and enabled us to capture a large number of seals
over a short period of time thereby minimizing the duration
of disturbance days to the herd Beach et al 1985 As was

observed in 1985 some seals departed from Drakes Estero
during the days of capture but no seals departed
permanently from the estero during the following week
Consequently we do not believe that the capture technique
disrupted the normal activity patterns of the seals

Eighteen to twenty people were involved in the capture
including personnel from the Point Reyes National Seashore
the Gulf of the Farallones National Marine Sanctuary the
National Marine Fisheries Service the California Department
of Fish and Game the Oregon Department of Fish and
Wildlife the Washington Department of Fish and Game and

the Point Reyes Bird observatory In addition a

veterinarian monitored the condition of restrained seals and
any seal deemed stressed was immediately released The

veterinarian also collected nasal and oral mucosa from
animals in 1986 and these samples were transferred to the
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Center for Disease Control in Atlanta Georgia for
biological analysis Prior to this capture period several
dead adult harbor seals had washed up on beaches at nearby
Double Point and at Drakes Estero and a bacterial agent was
the suspected cause of death We took the opportunity of
having live animals in hand to determine if disease was

present in this local population
Captured seals were weighed measured length and

girth sexed flipper tagged patch tagged and radio
tagged We double flipper tagged seals with lime green
Allflex cattle ear tags manufactured by Veterinarian
Supplies instead of the Riese tags used in 1985 The
Allflex tags had larger numbers which could be easily read
in the field We attached an international orange colored
vinyl strip with 3 numbers to each flipper tag which
further aided in individual identification Two neoprene
patches with an individual number or symbol code were glued
with lock tight super glue to the fur between the should
blades to provide an additional visual mark A radio

transmitter manufactured by Advanced Telemetry Systems Inc

Bethel Minnesota was glued to the fur on the back of the
seals head with Devcon 5minute epoxy Radio

transmitters were 9x3x3 cm weighed 60 gms had a 13 inch

flexible antenna and a life expectancy of 300 days Each

transmitter had a frequency within the range of 164 165 Mhz
transmitting 55 pulses per minute

We monitored seals with an automated recording station
and aerial surveys following the procedures used in 1985

The receiving station established at Drakes Estero recorded
seals within a three mile radius on a 24 hour basis A seal
was considered hauled out if it was recorded with three

consecutive strong pen markes within a 1 hour period a seal

was considered in the vicinity but in the water if a strong
pen mark in conjunction with three weak marks was recorded

within a one hour period We manually checked frequencies
to determine if radio interference from the nearby radio
communication facilities U S Coast Guard and RCA Global

Communications Center triggered pens and found that

interference did not hinder distinguishing whether seals
were hauled out Radio interference on several frequencies
though prevented our distinguishing whether animals were in

the water and so we did not analyze strip chart data for
the presence of seals in the vicinity In addition female

seals with very young pups less than 5 d on occasion would
rest in shallow water rolling and submerging the transmitter
antenna As a result the strip chart recorder indicated

that the animal was not hauled out Females with pups also
would on occasion bottle in the water giving a strong
regular signal indicating that the seal was hauled out
Consequently haul out times in our analysis may be biased
for this period for female animals

A test transmitter was placed in a PVC pipe at seal
head lift level 12 above the ground on the haul out

site to verify that the receiving system was functioning
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properly and to determine when the haul out site was exposed
during tidal cycles and available to seals

The remote receiving station was in operation
continuously from 23 July 1986 through 30 June 1987 except
for intermittant periods when equipment malfunctioned We

checked and maintained the remote station a minimum of two
times per week and during the 1987 breeding season we were

present almost daily During visits we scanned all
frequencies and checked for signal drift Each signal was
checked for a period of five to ten minutes to detect seals
in the water We made visual searches for marked animals to
check for flipper tag and transmitter 1055 At this time we

also collected behavioral information on females and pups
and on spatial distribution within the estero

To locate dispersing seals we attempted to make semi
weekly aerial surveys along the cental and northern
California coast The length of flight depended on our

success in locating all animals Seals were monitored by
two people using scanning receivers and frequencies chosen
were continuously scanned for three seconds each
Typically the plane would begin searching at Drakes Estero
and then travel north to a designated distance and then fly
south of Drakes Estero In this manner the coastline was

covered two times by two people in order to maximize
detection When a seal was located activity time and
location were recorded Most flights ranged from Point
Arena south to Half Moon Bay and into San Francisco Bay We

scheduled flights on days when tides were low to medium to
maximize numbers of seals hauled out

We made weekly ground searches in addition to aerial
flights to locate animals absent from Drakes Estero From

this we were able to identify feeding areas and to determine
if seals temporarily relocated at other local haul out
sites We monitored six seals for a 24 hr period on June 1
1987 locating and recording activities every 15 min From
this information we wished to verify accuracy of the remote
receiving station and to identify local feeding areas

DATA TREATMENT

We categorized seals captured in July 1986 by the
amount of time and the time of year that they were present
at Drakes Estero We defined seals as resident if they
remained at Drakes Estero for most or all of the study
period breeders if they departed in the fall but returned
during the following breeding season and transients if

they were present at Drakes Estero during the capture but
resided away from Drakes Estero during the rest of the study
period Movements greater than 25 km were defined as long
distant and less than 25 km as local

Seal behavior at Drakes Estero was classified as either
hauled out or absent and descriptive statistics for all

lengths are calculated for each animal by season We chose

August December and April May June data to illustrate the
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seasonal differences in haul out behavior and compared these
results with those collected in 1985 When comparing time
of haul out initiation and the length of haul out bout we

classified initiation into four categories 0100 0400 hr
050001200 hr 1300 1700 hr and 1700 2400 hr and classified
length of haul out gout into four categories 14 58 8

2 12

We estimated the absolute abundance of seals using
Drakes Estero in March 1987 with a modified Lincoln Peterson
Index mark recapture model Seber 1982 For this analysis
we only included seals marked in March 1987 in order to

avoid sample bias of sex and age class representation We

calculated 16 estimates but selected an estimate prior to
the onset of the pupping season in order to avoid violation

of the assumption of a closed population
All information recorded on the strip chart recorder

was transferred to the DBase III database system The

SPSS statistical program for microcomputers was used for
most analyses Analyses presented here are primarily
descriptive but we intend to provide more detailed analyses
in our final report
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RESULTS

We captured 30 seals in July 1986 and of these we

radio tagged 22 10 adult females 5 adult males and 5

immatures of both sexes and flipper tagged an additional
eight animals 5 adult males 2 adult females and one

immature Table 1 in March 1987 we captured and marked
an additional 65 seals of Ehese we radio tagged 12 10

adult pregnant females and 2 adult males flipper tagged 50

seals of all age classes 22 immatures 17 adult females and

11 adult males and marked three seals with neoprene
patches We released many seals because of time constraints

of marking animals Table 2 Can average males weighed 8
kg more than females in July 1987 Table 3 Though females
in 1986 weighed about the same as those in 1987 males on

average weighed 11 kg less in 1987 Both males and females

weighed substantially more in March 1987 the weight gain in
females may be explained in part by pregnancy

All but three transmitters 86 attached in July 1986
remained attached to seals for a minimum of five months 15

68 for six months eight 36 for eight months and
three 14 for ten months Table 4 All but one

transmitter attached in March 1987 remained attached until

the molt in June Of the seals radio tagged in July 1986
we were able to locate either visually or aurally all but

three seals through March 1987 Two of these three were

immature and one was an adult female RT119 whose

transmitter ceased functioning 10 d after attachment All

seals radio tagged in March 1987 were located regularly
until transmitters were shed in June

We noted a marked increase in the number of seals with

fresh shark bites in the fall of 1986 compared to previous
years Three flipper tagged seals including RT119 and
five non tagged seals had fresh shark bites in September
It is possible that the three missing seals may have been
killed by sharks The shark wound on RT119 raked the entire

lower left side of her body and after October we no longer
observed her at Drakes Estero The other two tagged seals
had minor bites less than 1 foot across and these scars

waled within four months

For both capture periods we used an Allflex cattle
ear tag because the numbers were large and easily
distinguished in the field Unfortunately these tags were
easily shed and so resighting information on flipper tagged
seals after about four months was unreliable In contrast
the Riese tags attached in 1985 were still seen on seals
as of July 1987

MOVEMENTS

All radio tagged seals captured in July 1986 were
resighted at Drakes Estero several times during the study
period and we were able to monitor the movements of most

seals through February 1987 Three seals were excluded from
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analysis of movement patterns The transmiiter on RT119
ceased functioning within one month and two others RT325
RT279 could not be located after September having either
died roved outside the range of the aerial surveys r lost
their transmitters

As was observed in 1985 seals moved both north and
south of the capture site however in contrast to the

previous year only four radio tagged seals 21 traveled
more than 15 km from Drakes Estero and only two both
females relocated permanently at other sites during winter
months Tables 5 6 Eleven seals 58 were recorded

hauled out exclusively at Drakes Estero seven others 37x
on two haul out sites and only one on three haul out sites

We classified seventeen seals 90 as residents of
Drakes Estero however four of these were also recorded
hauled out at Point Reyes Headland PRH Eight other
resident seals were recorded at least once in the water
around PRH Two resident seals traveled distances greater
than 25 km during the winter months but returned within a
month to Drakes Estero We classified only two female
seals RT137 and RT306 as breeders both of which traveled
greater than 25 km away from Drakes Estero No radio tagged
seals were classified as transients

Longrange movements of greater than 25 km were
recorded for four of 19 seals 3 females and 1 male one

female RT137 resided throughout the winter months at
Pescadero State Beach south 106 km and returned to Drakes
Estero the following spring RT305 moved locally and to
Tomales Bay north 48 km during the winter months and also
returned to Drakes Estero the following spring One female
RT246 traveled north to Tomales Bay in October but
returned to Drakes Estero by the beginning of November One
male RT504 traveled north to Stone Lagoon Humbolt County
410 km in early November but returned to Drakes Estero by
November 28 Our sample size was too small for comparing
differences of movement between sex or age groups

Short range movements of less than 25 km occurred

regularly throughout the study period Most of these

movements were to PRH though seals were also recorded
feeding in Drakes Bay both north and south of Drakes Estero

One male and one female seal radio tagged in March 1987

relocated away from Drakes Estero RT060 traveled to

Solinas Lagoon 25 km south in early April and returned in

early May RT432 divided her time equally between Drakes
Estero and PRH until April 20 when she returned to Drakes

Estero and gave birth on April 22 She remained at Drakes
Estero continuously until she weaned her pup on May 18 at
which time she returned to PRH Until she shed her
transmitter in June she continued to spend equal amounts of

time at PRH and Drakes Estero All other radio tagged seals
were recorded at least once in the water around PRH but none
hauled out there In addition flipper tagged seals were

recorded at Double Point Bolinas Lagoon and PRH between

March 30 and July 30
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ACTIVITY PATTERNS

eals exhibited distinct seasonal and circadian trends
in taui out behavior at Drakes Estero as was observed n

1985 Adult seals were hauled out an average of 90 of the
total number of days monitored in July and 31 in August but
only n December Tables 7 and 8 The difference
between the months July and December is significant p
02 n 17 Wilcoxon matched pairs sign rank test but

between August and December is not significant p 05 n

17 Wilcoxon matchedpairs sign rank test In March and
April Just prior to the breeding season the percentage of
days hauled per month was also low and then during May the

percentage increased again to 92 p 002 n 14
wilcoxon matched pairs sign rank test Immature seals

hauled out on fewer days than adults however the sample
size was too small to make meaningful comparisons The

change in the number of days that seals were hauled out in
winter was the similar for females and males

The average percentage of tagged seals hauled out per
day relative to the total number of tagged seals was also
greater for July May and June than for December March and

April Table 9 The percentage for August was low compared
to that of 1985 however if immatures are excluded from the
analysis the percentage increases to 76 Immature seals

appeared to haul out on fewer days in August than adults
When resident seals were not hauled out they were

either in the water in the vicinity of the haul out or were
absent from Drakes Estero The length of time that seals
were absent averaged 10 to 25 consecutive days per month
the longest absence was seven days Table 10 The average
number of trips per month per seal was greatest for December
48 trips and least for May 10 trips The percentage
of seals that went on trips per month was least in May and
greatest in August Table 10 Immature seals appeared to
take more trips x 43 22 of 60 trips than adults in

August however the length of trips was the same In many
cases when seals were absent for more than 3 d we were able
to locate them hauled out at PRH

When seals were present in Drakes Estero the haul out

pattern was strongly diurnal for all months monitored as was
noted in 1985 The percentage of tagged seals hauled out
over a 24 hr period was largest between 0500 and 1600 hr for

all months the percentages hauled per hour however varied
between months Figure 2 Greater than 50 of tagged seals
hauled out in May and June between 0500 and 1400 hr In

December percentages were fairly uniform throughtt all
daylight hrs These results are similar to those calculated
for 1985

on average seals hauled out for a total of seven hours
per day in August December and March and nine hours per
day in April May and June In July during the peak molt
period seals hauled out 11 hours per day Table 11 Seals
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hauled out for significantly longer hours per day during the
pupping season p 002 n 13 Wilcoxon matched pairs
signed rank test comparing March and May There appeared
to be no difference in the total number of hours hauled per
day between males and females or between adults and
immatures for all months

The average number of haul out bouts per day was 15 n
194 SE 05 for August and 14 166 3E 04 for

December During the breeding season seals averaged 24

haul out bouts per day n 139 SE 06 between the

median birthing and the median weaning dates but only 15
per day n 142 SE 06 in April two weeks prior to the
mean birthing date

Most haul out bouts averaged about five hours except in

July and 20 of all haulout bouts were 2 hrs or less
regardless of month Table 11 Though seals initiated

haul out bouts at all hours of the day most initiations
occurred during daylight hours before 1200 hr Figures 3 and
4 In July April and May however many initiations
occurred between 0100 and 0400 hr This difference may be
explained in part by females hauling out to nurse pups

The length of haul out bout was affected by the time of
initiation for all months tested such that seals that first

hauled out between 0100 and 1200 hr were on shore longer
than seals that initiated a hauloutbout between 1200 and

2 2
2400 hr July X 809 df 9 p 001 August X

2

59 3 df 9 p 001 December X 69 8 df 9 p t
2 2

001 May X 802 df 9 p 001 June X 584 df
9 p 001 For all months more than 80 of the haul

out bouts lasting for more than 12 hr occurred between 4100
and 1200 hr and less than 10 occurred after 1700 hr

On June 1 and 2 19F7 we monitored six radio tagged
seals 4 females 2 males for 24 hrs from 0900 0900 hr
locating and recording activities every 15 min The average
number of hours hauled was 94 SE 26 however the

range in hours was from 125 to 185 Three seals hauled

out two times during this 24 hr period two three times and
one once The seal that hauled for 185 hr was the only one
to haul out at night and coincidently this seal had just
returned from hauling out for several days at FRH Because

seals could haul out at Limantour Spit at all tide levels
tide did not appear to influence the haul out pattern When

tidal mud bars were awash with rising tides seals moved to

the Spit
During the 24 hr period we were able to locate

continuously all but one seal Four seals traveled both

north and south of the estero but stayed within a 5 mi

radius of the estero one seal never left the estero and

one seal traveled north out of range for 95 hrs All seals

spent a considerable amount of time in the channel of the

estero or near the mouth presumably feeding Sunrise was
at about 600 hr on June 2 and two seals promptly hauled
out along with several non tagged seals By 800 hr two

more tagged seals hauled out and the seal that remained all
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night had again retreated to the water At the time of my
departure 000 hr five seals were in the identical

locations as recorded at 900 hr the previous day four were

hauled out at Limantour Spit and two were in the water at

the mouth of the estero

From a sample of 6 days between March 16 and April 15
we selected an estimate of abundance of 949 seals 95
confidence interval LL 692 and UL 1206 using Drakes Estero
Figure 5 On sample day 4 March 24 we sighted 30

marked animals hauled out among a herd of 441 seals On

sample day 6 the first pup was observed at Drakes Estero
From that date on the assumption of a closed population was
violated and estimates and confidence intervals fluctuated

considerably

BREEDING SEASON

Twenty of 28 adult female seals tagged in March of 1987

were seen at least once with pups In addition five of ten

female seals tagged in July 1986 were seen with pups We

were able to monitor closely 15 tagged seals throughout this
season The median pupping date for these seals was April
23 and by April 28 80 of the females had given birth
range April 16 to April 30 The median weaning date was
May 25tand by May 28 80 of the pups had been weaned
range May 14 to May 30 The average number of days that
females were seen with pups was 309 SE 06 n 15
Table 13 Of the radio tagged seals only oneRT821 was

observed separated from a pup 24 days after giving birth
she was seen without pup and searching throughout the estero
for two hrs On two subsequent days she was observed

searching intermittantly All other females were seen in

constant attendance with pups until the date of weaning
Weaning appeared to be abrupt Characteristically females

departed for a minimum of one day from the estero after
weaning and one female RT432 relocated to PRH

For the first two weeks after giving birth females

stayed exclusively within the estero but after that time
they began to depart for an increasing number of hours
during the night Whether pups accompanied females on these

excursions is not known

For the first two weeks with pup females hauled out

for an average total of 133 hrs per day SE 08 n 10
and for the first couple of days after birth females often
hauled out for more than 20 hrs Unexpectedly males also

hauled out for long hours between the median birthing date
of April 23 and the median weaning date of May 25 7 13 1
5E 24 n 3 For two weeks after pups were weaned the

average total number of hours hauled was 80 SE 07 n

8 for females from estimated weaning date to 14 d and 62

SE 09 n 4 for males for period May 12 to May 27
Since mating occurs in the water it is not surprising that
males would spend less time hauled out during the weaning
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period however the difference between the zexes 13 not

szgriificant p 020 12 Fishers Exact Test
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DISCUSSION

Results from the second survey year again indicate that

the decline in seal numbers during winter months is related

to both seasonal movement away from Drakes Estero and a
reduction in the number of Gays that resident seals spent
hauled out Movements of greater than 25 km were much more

pronounced in 1985 than in 1986 and instead many of the

seals that remained at Drakes Estero often relocated for

brief periods at Point Reyes Headland The observed

differences between years may be attributed to different
individual preferences to greater local food availability

or to some unknown factor Similar to results in Alaska

Pitther and McAllister 1981 and on San Nicolas Island in

California Yochem et al 1987 we found a high level of
site fidelity with seals using no more than three sites
All movements were to well established haul out sites in

estuaries Tomales Bay and Bolinas Lagoon and at coastal

sites Pescadero Double Point and PRH In contrast to

1985 long range movements occurred during all months except
during the height of the breeding season

Herder 1986 observed that seals at the Klamath River
California exhibited the greatest local movement during the
period April to June Our results indicate that more local
movement occurred prior to the median birthing date and
after the median weaning date but virtually no movement
occurred between those dates Two of 12 seals one adult

male and one adult female radio tagged in March 1987

relocated to other haul out sites prior to the breeding
season but both returned within five days of the median

birthing date
Immature seals did not appear to travel greater

distances than adult animals as suggested by Pitcher and
McAllister 1981 however our sample size is small One

immature seal rarely departed from the Estero one relocated

intermittantly at PRH and one traveled both to Duxbury Reef
and to Tomales Bay

The observed movements indicate that Drakes Estero is

an important breeding area for seals ranging south to
Pescadero and north to Stone Lagoon an overall distance of

516 km This range is similar to that documented in 1985

Movements also indicate that there is substantial mixing

among harbor seal colonies both locally and greater than 25
km Herder 1986 and Brown and Mate 1983 also recorded

movements of seals between colonies in the Klamath River and

Alsea Hay Oregon and between seals in Oregon and

Washington
In general movements appear to be motivated by a group

preference for breeding at Drakes Estero but by an

individual preference for feeding areas As noted in 1985

migrant seals were highly individual in distance of movement

and final destination Individual preference may be
influenced by past experience and current food availability
Seals do not appear to be responding to a single prey
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situation as was noted in winter movements of seals in

Oregon and Wasington Beach et al 1985 Brown and Mate
1983 but instead individuals may be expressing a
preference for location based on past experience including
foraging success The fact that two seals traveled great
distances and presumably expended considerable energy but
promptly returned suggests that past experience may have
movtivated the initial movement but that current food

availability influenced where seals ultimately spent the
greater proportion of their time during the winter months

Seals that remained at Drakes Estero were hauled out on
more days and in higher proportions of total animals during
the molt June July and early August and the breeding
season April and May than in December or March As
observed in 1985 the average percentage of all radio tagged
seals hauled out on any given day per month was
substantially higher than figures derived by both Yochem et
al 1987 and Pitcher and MacAllister 1981 The
difference is partly explained by the months chosen for
analysis nonetheless our December figure of 53 is still
higher than that estimated by Yochem et al 1987 These

differences also may be attributed to the larger number of
immature animals tagged in their sample versus the larger
number of adult animals tagged in our sample The

percentage of days per month that immature seals were hauled
out in our study was similar to figures derived by Yochem et
al 1987 A study designed to accomodate these biases
would greatly improve estimates

When hauled out the total number of hours per day that
seals spent on shore was similar for all months except
during the breeding and molt periods Stewart and Yochem
1983 observed a higher average time per day that seals
were hauled out 39 than we found for seals at Drakes
Estero 29 7 of 24 hrs for most months Differences may
be attributed to more exposure to disturbance from humans
though Limantour Spit is exposed at all tide levels seals
there are more frequently subJected to human disturbance
Though we expected pregnant females to require more time

feeding than males the percentage of days hauled out in

March and April and the total number of hours per day hauled
were not significantly different between the sexes

The strong diurnal haul out pattern documented at
Drakes Estero previously Allen and Huber 1983 and shown
by many other researchers eg Boulva and McLaren 1979
Fancher 1979 and Stewart and Yochem 1983 was further

confirmed in this year of study Though seals hauled out at
all hours of a day peak abundance based on the percentage
of tagged seals occurred from early morning to mid day
Peak abundance for the year occurred in June between 0500
and 1400 hr This represented between 60 and 73 of the
estimated number of seals in the area

Yochem et al 1987 found that 7 of 17 seals preferred
hauling out at night and suggested that this behavior could
influence estimates of abundance We identified 4 of 21



seals 3 pups and 1 adult female in August and 4 ofC

pups and 2 adult females in December that preferred hauling
out at night in May higher percentages of seals hauled
out at night ut in most cases these were females with

pups that also hauled out for extended periods during
daylight hours Stewart and Yochem 1983 determined that

time of initiation of a haul out bout did not influence the

length of the bout however we found that during all
months seals hauled out for longer periods when bouts were

initiated between 0100 and 1200 hr than for other time

periods during day or night
Absences of resident seals from Drakes Esetro averaged

from one to two days suggesting absentees were foraging
close by local movement patterns observed during aerial and
ground surveys also support this conclusion This pattern
of local movement was the same for all months and for both

years Immatures appeared to take more trips than adults in

August but we have no comparable data for other months
once female seals had given birth in 1987 they were present
daily in Drakes Es Yro until pups were weaned

Attendance patterns indicate that seals spend between
50 and 70 of the time engaged in foraging activities and
that most seals forage at night All recorded foraging
activities and movements of seals during aerial surveys
appeared to be limited to within 08 km of shore Though
offshore movements of greater than 10 km by harbor seals
have been recorded by others Pitcher and McAllister 1981

Spaulding 1964 Wahl 1977 our results suggest nearshore
feeding is more typical
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Table 1 Standard measurements of harbor seals tagged at brakes Estero

July 1986

FLIPPER RADIO AGE SEX LENGTH GIRTH WEIGHT COMMENTS

TAG TAG cm cm kg

302 224 PUP F 88 69 204

304 419 AD M 146 106 703

306 281 PUP M 96 74 227

308 AD M 149 676

310 306 IYR F 107 83 318

312 137 AD F 140 104 635 Not pregnant
313 AD F 130 103 658

316 529 AD F 141 104 658

317 1YR F 116 81 358

320 AD M 145 105 735

322 342 AD M 163 111 816

324 198 AD M 158 885

326 540 PUP F 95 73 195

328 616 AD F 162 903 Pregnant
330 590 AD M 138 104 685

332 AD M 142 106 816

334 AD M 170 115 776

335 AD M 148 112 789 Pregnant
338 482 AD F 139 105 644

340 AD F 145 104 644

341 645 AD F 133 105 703 Shark scarPreg
344 246 AD F 138 101 553 Pregnant
346 504 AD M 143 106 703 Shark scar

348 444 AD M 140 107 748

350 325 IYR F 114 82 363

352 119 AD F 145 101 635

354 362 AD F 134 98 598 Not pregnant
355 467 AD F 143 103 694 Pregnant
357 160 AD F 146 99 703 Pregnant
359 267 AD M 149 104 717 Shark scar



Table 2 Standard measurements of harbor seals tagged at Drakes Estero
March 1987

FLIPPER RADIO
WEIGHT

TAG TAG AGE YEAR SEX LENGTH GIRTH kg RECAPTURE COMMENTS

F 132 105

J F 126 99

F 118 86 408

363 J F

371 J F

373 J F

386 J 1 F 99 77 308

430 J 1 F 111 83 286

434 J 1 F 103 75 386 X540

436 J 1 F 115 85 408

438 J 1 F 109 80 331

440 J 1 F 107 90 331

443 J 1 F 98 82 322

445 J 1 F 98 78 286

447 3 1 F 89 81 345

449 J 1 F 112 80 349

451 J F 118 86 363

J M 115 87 404

366 J M

368 J M

412 J 2 M 120 91 408

416 J M 114 86 327

432 J 1 M 110 80 295

365 A F 135 115 848 Pregnant

374 432 A F 137 128 1120

378 26 A F 150 126 1043

380 46 A F 143 128 1066

384 844 A F 165 127 1098

387 A F 138 123 789

390 92 A F 143 121 984

392 116 A F 143 123 962

394 A F 812

396 856 A F 153 1134 Pregnant

398 874 A F 143 122 944

400 A F 136 119 894

410 622 A F 159 139 1166

418 A F 154 121 1029

419 A F 137 109 708

421 A F 143 125 871

424 A F 149 115 8301 Not pregnant

428 A F 150 115 984

441 822 A F 151 134 X234 Pregnant

453 A F 156 133 2

455 A F 132 125 Pregnant

457 A F 134 123

461 A F 143 124



a

463 A F 139 128

465 A F 146 119

461 A F 153 111

471 A F 146 127

475 A F 124 120

212 A M

221 A M

382 A M

402 894 A M 163 126 1021

403 A M 141 115 871

406 A M 145 110 780

408 A M 147 118 894

413 60 A M 174 128 1166

426 A M 149 105 835

459 A M 153 112

469 A M 150 123

473 A m 1 112

T212

T221

Pregnant
Not pregnant
Pregnant



Table 3 Average standard measurements of seals tagged in 1986 and 1987
x is the average SE is the standard error and n is the number of
seals

1987

Adult Males x

SE

n

Adult Females x
SE

Immature x

SE

n

WEIGHT kg

7541

18

12

669

25

12

346

14

3

209

10

3

15244 11656

LENGTH cm GIRTH cm

1986

58

9 9

Adult Males x 14925 1076

176

SE 279 118

26

n 12 10

Adult Females x 14133 10246

18

SE 238 072

n 12 11

1 YearOlds x 1123 820

SE 273 058

n 3 3

Pups 930 720

SE 252 153

n 3 3

1987

Adult Males x

SE

n

Adult Females x
SE

Immature x

SE

n

WEIGHT kg

7541

18

12

669

25

12

346

14

3

209

10

3

15244 11656 928

337 259 58

9 9 6

14452 12308 960

176 135 31

27 26 18

11078 8506 347

252 179 11

18 18 16



Table 4 Length of attachment of radio transmitters on seals and last date
seal was seen or heard

LAST DATE MIN LENGTH DATE LAST

SEAL DATE ATTACH W XMATR OF ATTACHd OBSERVED

117 72286 73186 10 1687
224 72186 32087 243 32687
419 72186 12287 186 62987
281 72186 91186 53 91186
306 72186 4687 260 4687
137 72186 11087 174 52287
529 72286 2387 197 3687
342 72286 2187 195 22487
198 72286 122 185 62987
540 72286 1219 151 4287
616 72286 122 185 62487
590 72286 422 275 42287
482 72286 23 197 51287
645 72286 122 185 62987
246 72286 1210 142 3287
504 72286 51787 300 62987
444 72286 41787 270 62787
325 72286 9986 51 9986
362 72286 4287 255 62787
467 72286 524 307 62487
160 72286 1222 154 62987
267 72286 51787 300 62687

1987

432 3987 617 101 62987
026 3987 617 101 62987
046 3987 4 23 99 62987
844 3987 617 101 61487
092 3987 625 109 62987
116 3987 617 101 62987
856 3987 622 106 62987
874 3987 620 104 62987
894 3987 627 111 62987
821 31187 620 102 62987
621 3987 616 100 62987

058 3987 627 111 62787



Table 5 Distance of movement 25 km and locations of individual seals
radio tagged in 1986

SEAT MOVES AVE DISTANCE KM LOCATIONS LOCATIONS HAULE0

137 4 81 PSBIMBJDE 3

161 0 DE 1

146 0 DE 1

223 0 DE 1

246 2 48 TBDE 2

2b7 0 DE 1

305 3 36 DETB 2

343 0 DE 1

362 0 DE 1

418 0 DE 1

445 0 DE 1

467 0 DE 1

482 0 DE 1

504 2 410 SL DE 2

531 0 DE 2

540 0 DE 2

590 0 DE 2

616 0 DE 2

644 0 DE 1

These seals were frequently hauled out at PRH
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Table 7 Percentage of days present per month for sex and age classes x is
the mean percentage SE is the standard error and n is the number
of seals

July Aug Dec Mar Apr May Tune

Females

x 856 848 7043 642 638 913 866

SE 705 75 56 52 126 47 66

10 9 7 12 11 10 9
n

Males

x 969 760 784 727 623 940 830

SE 32 88 56 113 187 29 17
7 7 7 6 6

n

Immatures

x 576 388 525

SE 181 77 135

n 5 5 2

Total Adults
x 902 807 744 570 633 921 859

SE 46 56 40 50 67 34 58

17 15 14 18 17 14 11
n



Table 8 Percentage of days per month each radio tagged seal hauled but at
Drakes Estero

SEAL JULY

W

AUG DEC MAR APR MAY JLTl3

Females

117 78

137 67 23 0

161 100 100 83

246 100 100 0

362 100 94 90 79

467 100 97 79 50 83 100

482 100 90 59

531 100 84 72

616 33 36 48

644 78 77 62

Males

196 100 94 93

267 100 77 97 96 100 95

343 100 48 62

418 100 86 86

444 100 94 83 79 71

503 100 94 62 58 93 95

590 78 39 66 25 10

Immatures

224 11 52 66 29

279 44 42

305 100 58 0 0

325 100 19

540 33 23 39

Females
83 60 100 94

024

043
61 58

52 47 93 88
090

39 67 97 88
116

35 50 50 35
432

61 53 93 94
620

62 67 93 90
821

78 67 93 100
843

87 87 97 100
853

83 63 97 90
871

Males
78 0 86 66

058
100 100 100 100

893

Transmitter ceased functioning



Table 9 Average percentage of radio tagged seals hauled out per day by
month relative to the total number of radio tagged seals seals
relocated at other haul out sites at distances greater than 25 km
not included x is the average 5E is the standard error and n
is the number of days monitored per month

MONTH

DEG
r

APR MAY JUN

No Seals 22 21 19 19 17 14 11

X 828 669
r

630 643 682 917 869

16 21 23 17 29 24 19

5E
9 31 28 23 20 Z7 20

n



Table 10 Length of time seals were absent from Drakes Estero excluding
seals that relocated to other haul outs seal in the number of
seals monitored per month nl is the total number of trips
recorded per month n2 is the number of seals that took trips each
month Z days is the average length in days of trips x trips is
the average number of trips per month and SE is the standard
error for each

1986 MONTH 1987

in AUG DEC MAR APR MAY J UN

Seal 21 20 15 15 13 11 10

n1 13 60 53 30 27 2 7

x days mo 18 25 14 22 14 10 20

SE 03 03 01 09 01 00 05

mode 1 1 1 1 1 1 1

range 15 1 7 1 13 1 7 1 3 1 14

x tripsma 19 35 48 30 27 10 18

SE 03 05 09 04 04 00 08

range 13 1 9 1 11 15 1 5 1 1 4

n2 7 17 11 10 10 2 4

Seals 33 85 73 67 77 18 40

to take trips



Table 11 Average number of total hours per day seals were hauled out at
Drakes Estero by month and by sex and age class n is the number
of seals

1986 MONTH 1987

i

JUL AUG DEC MAR APR MAY JUN

TOTAL HOURS

All seals x 112 76 72 77 89 97 95

SE

n

range

Adult female x
SE

n

Adult male x
SE

n

Immature x

SE

n

LENGTH OF BOUT

All seals x
SE

range

4

21

1 22

104

6

11

125

6

5

105

8

5

79

4

1 37

3

10

69

4

7

81

4

7

68

3

5

55

2

1 18

3 4 4 6

16 10 15 14

66

5

7

79

4

7

72

10

2

57

3

1 20

71 87 99

3 4 7

12 11 10

85 97 92

5 11 15

6 4 4

4

11

1 19

95

4

9

95

10

2

525 45 58

2 2 3

1 34 1 19 1 21



I

Table 12 Birthing and weaning dates of pregnant females radio and
flipper tagged in July 1986 and March 1987

ESTIMATED ESTIMATED DAYS

SEAL BIRTHDAY WEAN DAY WIPUP

RADIO TAGGED

024 4128 5126 30

090 4130 5128 29

116 4128 5128 31

432 4122 5118 27

467 4127 5130 39

621 4126 5129 34

821 4126 519 24

843 4123 5122 30

856 4121 5123 33

871 4123 5125 33

FLIPPERTAGGED

X043 4122 5127 33

T365 4116 5114 29

T465 4119 5121 33

T454 4128 5 28

X645 430 5130 31

Radio tag had ceased functioning



FIGURE 1 Capture site and locations of movement of harbor

seals in California 1986 87





Figure Z Percentage of radio tagged seals hauled out by

hour of day
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FIGURE 3 Initiation of haul out bouts by hour of day for
the months July August and December
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Figure 4 Initiation of haul out bouts by hour of day for
the months April May and June
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Figure 5 Estimate of absolute abundance of seals at Drakes
Estero in March 1987
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MOVEMENT AND ACTIVITYPATTERNS OF HARBOR SEALS

AT THE POINT REYES PENfNSULA CALIFORNIA

Sarah Allen Miller

Seasonal and diet activity patterns of harbor seals were studied at Drakes Estero on the Point Reyes

Peninsula California between 1985 and 1987 Activity patterns and movements were monitored with radio

telemetry Movements ranged south 210 km to Monterey Bay and north 480 km to the Klamath River All
movements 25 km occurred during the nonbreeding season and most seals returned to Drakes Estero by

the following breeding season More seals migrated in 1985 than 1986 and of the seals that migrated in

1985 more were females than males

Seals hauled out for more hours per day and for more days per month during the breedingmolt

season than during the winter From November through March the average percentage of radio tagged

seals hauled out per day varied between 52 and 81 and from April through July between 68 and 92

Total hours per day that seals were hauled out during the breedingmolt season ranged from 9 to 11 hrs and
for the nonbreeding season from 7 to 8 hrs Foraging trips averaged 10 to 27 consecutive days per month

and seals took more trips per month during the nonbreeding season than during the breedingmolt season

The percentage of tagged seals hauled out over a 24hr period was largest between 0500 and 1600 hr
regardless of season

The amount of time that seals spent onshore varied seasonally During the nonbreeding season

seals spent about30 of the time per day 7 hr hauled out and 70v 17 hr either traveling to feeding areas
or engaged in foraging activities During the breedingmolt season however they were hauled out 38 to
46 of the time day 9 to 11 hr the increase was due to additional haulout boum and during the malt

to prolongation of individual bouts The total hours per day the length of a single haulout bout and the
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2

proportion of days hauled out per month were similar for males and females preference for location of
haulout site was the only significant difference in haul out behavior between males and females and

segregation occurred only during the breeding season

Based on a markrecapture model an estimated 950 seals used Drakes Estero in March 1987 95
confidence interval LL 692 and UL 1206 Recommendations for further study are to 1 determine biases
associated with agerelated differences in movement and activity patterns 2 devise methods for monitoring
seals with radio telemetry through the malt and 3 research biases associated with annual variation in

movement patterns

r

Approved Dr Reginald Barrett
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INTRODUCTION

Conservation management and protection of harbor seals Phoca vitulina richardsi come under the

purview of the Marine Mammal Protection Act MMPA of 1972 Public Law 92522 A primary directive

of the MMPA is to protect marine mammal stocks from declining below the optimum sustainable

population OSP which is defined as the number of animals which will result in the maximum productivity

of the population or the species keeping in mind the carrying capacity of the habitat and the health of the

ecosystem of which they form a constituent Sec 39 of the MMPA Eberhardt 1977 interpreted the

meaning of OSP as a level ranging between the maximum sustainable yield and asymptotic levels In

fulfillment of the MMPA guidelines research has been directed toward identifying the OSP for all marine

mammal species

In California the California Department of Fish and Game CDFG in cooperation with the

National Marine Fisheries Service NMFS of the U S Department of Commerce has been conducting

annual statewide aerial surveys of harbor seals to assess the status of the population Miller 1983 Hanan

1986 and Hanan et al 1987 Harbor seal colonies along the Point Reyes coastline Marin County

represent about 20 of the California mainland population during the breeding season Allen and Huber

1984x Hanan 1986 and consequently have received attention from CDFG and NMFS the agencies

responsible for enforcement of the MMPA Estimates for the size of the Point Reyes population though

are based on direct ground and aerial counts without corrections for the number of seals hauled out on a

given day relative to the total number of seals present in the area As a result estimates are likely low and
one cannot relate numbers among seasons In fact establishing OSP for any marine mammal has been

impeded by the difficulty of censusing species that spend a major portion of their lives in the water A major

endeavor in research therefore has been to devise accurate methods of population estimation Eberhardt et

al 1979 For pinnipeds all of these methods revolve around defining the amount of time seals individually

or as a group spend on shore Several researchers have addressed the problem using radio tagged harbor

seals and have derived correction factors with varying attendance patterns based on location time of day



and season of year Brown and Mate 1983 Pitcher and McAllister 1981 Harvey 1987 Thompson 1987 and

Yochem et al 1987 Researchers have related differences between total number hauled out and estimates

of abundance with variations in daily and seasonal haulout patterns and with movements to other areas

Local factors influencing the number of harbor seals hauled out on shore have been ascribed to food

availability tide level time of day weather and disturbance Brown and Mate 1983 Slater and Markowitz

1983 Stewart 1984 Allen et al 1985 Harvey 1987 and Thompson 1987 Seasonal factors affecting number

of seals hauled out include breeding molt and food availability Loughlin 1978 Brown and Mate 1983

Stewart and Yochem 1983 Allen et al 1985 Harvey 1987 Brown and Mate 1983 suggested that

movement accounted for seasonal changes in number of harbor seals hauled out in Oregon and that

movements were associated with seasonal changes in reproductive status and in response to seasonal

variability in the abundance of coastal fish populations Harbor seals at the Klamath River California

moved locally to alternate haulout sites year round and dispersed long distances in winter months Herder

1986

In the Point Reyes area harbor seals display diurnal and seasonal variation in haulout patterns

Allen and Huber 1984a Allen et al 1985 Seals were seasonally most abundant during the spring and

summer coincident with the breeding and molt periods with a maximum of 2502 seals counted on June 28

1984 Diurnal and tidal effects on seal haulout behavior varied but most seals hauled out from midday to

late afternoon at low to medium tides depending on the physical attributes of each location The diurnal

pattern was similar to that of the southern Channel Islands Stewart 1984 Mowry Slough in San Francisco

Bay Fancher 1979 Southeast Farallon Island Ainley et al 1977 and Bolinas Lagoon Allen et al 1985

During fall and winter months the maximum number of seals was around 1000 animals The winter decline

in seal numbers may be the result of seals either moving to other haulout sites outside of Point Reyes or

spending more time at sea

Information on seasonal activity patterns and fallwinter movements would be valuable for any long

term management program for seals in the Point Reyes area and in conjunction with results accumulated

elsewhere Harvey 1987 Herder 1986 Yochem et al 1987 could provide more accurate estimates of

abundance of the harbor seal population in California Ribic et al 1986 The objectives of this study were



to determine 1 if the apparent decline in seal numbers during the winter months is a function of seasonal

migration or a change in the haulout pattern 2 the destination of departing animals 3 daily and seasonal

variability in haulout behavior and 4 if gender or age accounted for variations in the above Hypotheses

associated with these objectives are that the winter decline in the number of seals hauled out is a function of

movement out of the area and that daily and seasonal variability in haulout behavior is related to sex and

age class

STUDY AREA AND METHODS

Study Area

The Point Reyes coastline extends from the mouth ofTomaies Bay 38 30N south to and

including Bolinas Bay 37 30N Figure 1 Coastal embayments include Tomales Bay Drakes Estero and

Bolinas Lagoon The Point Reyes National Seashore the Golden Gate National Recreation Area the Gulf

of the Farallones National Marine Sanctuary and the Marin County Department of Parks and Recreation

share jurisdiction over segments of this coastline In addition to the protection afforded by these agencies

Bird Rock Point Reyes Headland and Double Point were designated by the California Department of Fish

and Game and the California State Water Resources Control Board as Areas of Special Biological

Significance because of their unique biological attributes Chan 1979 The safeguards provided by these

agencies and the inaccessibility of much of the area have protected the seals from human disruption

Consequently seal terrestrial habitat usage probably has not changed significantly over the past century

The topographical diversity of this coastline provides a broad range of substrates upon which seals

haulout in large groups These include tidal mud fiats offshore tidal ledges and sandy beaches A haul out

site is a terrestrial location where seals aggregate for periods of rest birthing and suckling of young Harvey

1987 Thompson 1987 At Point Reyes these sites include sand bars in Tomales Bay Tomales Point Point

Reyes Headland Drakes Estero Limantour Spit Double Point Duxbury Reef and Bolinas Lagoon Figure

1



Figure i Haulout sites of harbor seals along the Point Reyes coastline Marin County California



Drakes Estero was selected as the study site because the capture technique chosen is only possible in

an estuarine environment and because Drakes Estero is one of the main breeding locations in the Point

Reyes area Allen and Huber 1984a Figure 2 Other estuaries along the Point Reyes coastline Bolinas

Lagoon and Tomales Bay are exposed to substantial levels of human disturbance Allen and Huber 1984b

Allen et al 1985 and consequently movement and activity patterns would likely be atypical there

Drakes Estero is a system of drowned valleys invaded by the sea and is surrounded by low bluffs

composed of a geologic formation described as the Drakes Bay Formation which includes finegrained

siltstone interbedded with mudstone Galloway 1977 The embayment is 357 km and is protected from

ocean wave action by sandspits Mudie and Byrne 1980 Tidal exchange occurs through a narrow inlet that

is 1530 m deep at mean low water Siltation within the estero has escalated since the turn of the century

when cattle ranching was established and currently a deep channel courses only half way up the estero

Mudie and Byrne 1980 Present human uses in and around the estero include recreational fishing and

canoeing commercial mariculture and cattle ranching

The climate is characterized by moderate temperatures and precipitation The average annual

precipitation at Point Reyes Lighthouse over a 64 yr period was 51 cm and the average annual temperature

over 52 yrs was 20 C Galloway 1977 Fog and drizzle during the summer months are common resulting in

a daily temperature mean difference between January and September of only 3 C

Seals haulout in Drakes Estero on a number of tidal sand bars exposed at low to mediumhigh

tides The sand bar used most frequently by the seals is near the estero mouth A and is bordered by the

main channel with a depth of 8 m Seals also haulout near the mouth of the estero on the tip of Limantour

Beach L at all tide levels Figure 2

Capture

The method used to capture seals was conceived by personnel from the Washington Department of

Game and the Oregon Department of Fish and Wildlife We caught seals in a 130m long gillnet with 20

cm mesh set off the haulout site and then pulled ashore The net had a lead line on the bottom which
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prevented seals from escaping underneath Two power boats were used to deploy the net adjacent to the

haulout site The lead boat carried the net on a platform set above the transom This boat approached the

hauled out seals at about 20 knots set the net as the seals entered the water and then landed on the far side

of the sand bar A second boat retrieved the other end of the net landing on the near end of the bar Seals

were thus captured in a beach seine fashion This method enabled the capture of a large number of seals

over a short period of time thereby minimizing the frequency of disturbance Beach et al 1985 Brown 1981

Jeffries et al 1985

Eighteen to twenty people were involved in the capture including personnel from Point Reyes

National Seashore Gulf of the Farallones National Marine Sanctuary National Marine Fisheries Service

California Department of Fish and Game Oregon Department of Fish and Wildlife Washington

Department of Fish and Game the University of California and Point Reyes Bird Observatory In addition

a veterinarian monitored the condition of restrained seals and any seal deemed dangerously stressed was

immediately released

Capture periods were initially scheduled for late July to coincide with the pelage molt to maximize

the length of transmitter attachment see below An additional capture period in March was scheduled

because many transmitters had fallen off by February No radiotagged seals departed permanently from the

estero during the week following the capture and consequently I assume that the capture technique did not

disrupt the normal activity patterns of the seals

Tagging Technique

Captured seals were weighed measured length and maximum girth and sexed All seals were

marked with flippertags in the webbing of the hind flippers and with a neoprene patch on the dorsum

Figure 3 Certain seals were selected to be radio tagged We double flipper tagged seals with plastic lime

green Riese cattle ear tags in 1985 and lime green Allflex cattle ear tags Veterinarian Supplies Harbor

City California 90710 in 1986 and 1987 The Allflex tags had larger numbers which could be easily read in

the held at a distance of 150 m We attached a bright orange colored vinyl strip with 76 cm numbers to each

flipper tag which further aided in identification of individuals Two neoprene patches with an individual



number or symbol code were glued with Locklight Super Glue to the fear between the shoulder blades to

provide an additional visual mark

A radio transmitter manufactured by Advanced Telemetry Systems Inc Isanti Minnesota 55040

was glued to the fur on the posterior of the seals head with Devcon 5minute epoxy Figure 3 Radio

transmitters were 9x3x3 cm weighed 60 gms had a 33 cm flexible antenna and a life expectancy of 300 days

Each transmitter had a frequency within the range of 164165 Mhz transmitting 55 pulses per minute

Placement of the transmitter on the head allowed for tracking movements of seals while in the water when

they surfaced to breathe Radio signals could be monitored to 5 km from bluffs 50100 m along the

coastline and to 16 km from aircraft 100300 m

Monitoring

Seals were monitored with an automated recording station and by ground and aerial surveys The

automated recording station was established on a 30m bluff overlooking Drakes Estero 150 m from the

primary haulout site and consisted of an Esterline Angus 20channel strip chart recorder a

programmable scanning receiver a 12volt marine battery and a Magi antenna The receiving station

recorded seals within a 4km radius on a 24hr basis Each frequency was monitored by the scanning receiver

for 32 sec and was scanned five to six times per hour A seal was considered hauled out within a 1 hr period

if the pen was triggered continuously for three consecutive 32sec intervals a seal was considered in the

vicinity but in the water if the pen was triggered continuously for one 32sec interval in conjunction with

three 32sec intervals that displayed discontinuous pen marks

Frequencies were checked to determine if radio interference from nearby radio communication

facilities U S Coast Guard and RCA Global Communications Center triggered pens Interference did not

hinder the recording of hauled out seals However radio interference on several frequencies prevented

determining whether animals were in the water and so strip chart data were not analyzed for the presence of

these particular seals in the water In addition female seals with very young pups less than 5 d on occasion

would rest in shallow water rolling and submerging the transmitter antenna As a result the strip chart

recorder registered that the animal was not hauled out Females with pups also on occasion would rest
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vertically in the water with head raised above the surface and the recorder registered that the seal was hauled

out Consequently haulout times of females in this analysis may be biased for this period

A beacon transmitter was placed in a PVC pipe at seal head lift level 31 cm above the ground on

the haulout site to verify that the receiving system was functioning properly and to determine when the

haulout site was exposed during tidal cycles and therefore available to seals

The station was in operation continuously from July 31 through September 5 and from October 25

through December 311985 and from January 1 through April 30 1986 It was again in operation from 23

July 1986 through 30 June 1987 except for intermittent periods when equipment malfunctioned

The station was inspected and maintained a minimum of two times per week and almost daily

during the 1987 breeding season During visits all frequencies were scanned and checked for signal drift

Each signal was monitored for a period of five to ten minutes to detect seals in the water The scan period

was selected based on averaging dive times of radiotagged seals during the first month of the project x 3

min range 008 to 975 min SD 2 min n 76 Seals onshore were visually scanned for marks to check

for flippertag or transmitter loss At this time information on female and pup behavior and on spatial

distribution within the estero was recorded

Ten allday censuses were conducted at Drakes Estero to compare the diurnal haulout pattern of

the herd with that of individually marked seals and to determine the accuracy of the equipment in

distinguishing the presence or absence of seals In addition six seals were monitored for a 24hr period on

June 1 1987 and their location and activities were recorded every 15 min From this information accuracy

of the remote receiving station could be compared with field observations and local feeding areas could be

identified

To locate dispersing seals semi weekly aerial surveys along the central and northern California

coast were scheduled A Cessna 180 single engine aeroplane was used for all flights and Yagi receiving

antennas were mounted on the wing struts Meth 1983 An antenna was mounted on each side of the

aircraft and pointed to the side so that the strongest signal is received from the side With this arrangement

seals could be detected for a distance of 16 km on either side of the plane as it cruised along the coast

Typically scheduled aerial surveys began at Drakes Estero and then proceeded north fo Point Arena south
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to Half Moon Say and then into San Francisco Bay Length of flight depended on success in locating all
animals However if individual seals were not recorded for one month either by the remote receiving station

or by ground surveys then aerial surveys were extended north to the Oregon border or south to Point

Conception

Seals were monitored by two people using scanning receivers and frequencies chosen were

continuously scanned for three seconds each In this manner much of the coastline was covered two times

by two people thereby maximizing detection When a seal was located activity time and location were
recorded Flights were scheduled on weekdays around tides that were low to medium to maximize the
likelihood of seals being hauled out Under this sampling regime I assumed that major shifts in location

both spatially and temporally would be recorded but that local and short term movements might be over
looked

Ground surveys were scheduled in addition to aerial flights to account for local shortterm

movements along the Point Reyes Peninsula Surveys were made once per week to locate animals absent
from Drakes Estero Typically ground surveys extended along the coastline from Limantour Beach to the
north end of Point Reyes Beach Feeding areas and movement to local haulout sites were identified from

this exercise Uneven topography hindered the mobility necessary for obtaining several fixes for

triangulation to determine precise locations of animals in the water Fester 1971 however seals on shore
were easily located visually for confirmation of position

Data Anal is

Radio tagged seals were categorized by the amount of time and the season that they were present at
Drakes Estero Seals were defined as resident if they remained at Drakes Estero for most or all of the

study period breeders if they departed in the fall but returned during the following breeding season and
transients if they were present at Drakes Estero during the capture and shortly thereafter but resided away
from Drakes Estero during the rest of the study period Movements greater than 25 km were defined as long
distance and less than 25 km as local
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Seal behavior at Drakes Estero was classified as either hauled out or absent Descriptive statistics

were calculated for each behavior for each animal by season The months December and March winter and

April through June spring were chosen to illustrate seasonal differences in haul out behavior The

months August December and March were used for comparing year to year differences A chisquare test

statistic was used when comparing time of haulout initiation and the length of haulout bout initiation time

was categorized into four periods 00000500 05000120012001700 and 17002400 hr and length of haul

out bout was categorized into four periods 144 812 12 hr

The absolute abundance of seals using Drakes Estero in March 1987 was estimated with a modified

LincolnPeterson Index mark recapture model Caughley 1977 141 For this analysis only seals marked in

March 1487 were included to avoid sample bias of sex and age class representation and of tag loss from the

previous year Sixteen estimates were made but an estimate prier to the onset of the pupping season was

selected to avoid violation of the closed population assumption The probability of tag loss was estimated

with the equation

p B2BB

where p is the probability that an animal will lose one tag B is the number of animals counted with one tag
and B is the number of animals counted with two tags Caughley 1977 140

All information recorded on the strip chart recorder was transferred to a DBase III database

The SPSS statistical program for micro computers was used for most analyses Non parametric statistical

analyses including Mann Whitney U test and FishersExact test were used for comparing behaviors of

gender and betweenyear differences in behavior Wilcoxon matchedpairs signrank tests were applied to

test seasonal differences in haulout behavior when the same individuals were sampled over two different

time periods To test the null hypothesis for independence of location within the estero with sex a chi

square test of independence was performed Sokal and Rohlf 1981

RESULTS

Between 1985 and 1987 during three capture periods 109 seals were flippertagged and of these 51

were radiotagged In 1985 July 31 August 1 radio transmitters were attached to 17 adult seals and an
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additional three were flipper tagged Table la in 1986 July 21 and 22 transmitters were affixed to 22 and

flipper tags to eight Table lb and on March 9 and 11 of 1987 92 animals were captured and transmitters

affixed to 12 and flipper tags to 47 Table lc During the March capture many seals were released because

of time constraints One adult male seal died during handling procedures A necropsy was performed and

cause of death was likely related to respiratory failure due to shock Beach et al 1985

On average adult males weighed 24 kg more and were 15 cm longer than adult females in July 1985

and weighed 9 kg more than females in July 1986 Table 2 Though females in 1985 weighed about the

same as those in 1986 males on average weighed less in 1986 Adult males and females both weighed

substantially more in March 1987 than in July 1986 the weight gain in females may be explained in part by

pregnancy Average length of adult males was not substantially different from that of females for all three

periods lmmatures were about 35 cm shorter than adults and on average weighed 34 kg both in July 1986
and March 1987

Tam Loss

An insufficient number of seals were tagged in 1985 or 1986 for analysis of flippertag loss but in

1987 the probability of flipper tag loss was estimated to be 031 after four months June 26 and 057 after

five months July 31 Consequently resighting information on seals with Allflex flippertags was

unreliable after four months In contrast the Riese flippertags attached in 1985 were still seen

periodically on six seals as of June 1987 Allflex tags were square in shape and may have snagged on objects

more easily than Riese tags on one occasion I observed fishing line hanging from an Allflex flipper tag

Transmitter Life Span and Loss

Length of transmitter attachment affected analysis of movement patterns such that movements of

seals absent from Drakes Estero were less likely to be documented after January for both years The median

length of attachment for 1985 was 221 d x 181 d SD 80 n 17 and 1986 was 186 d x 194 d

5D 81 n 22 Tables 3a and 3b In 1986 transmitters tended to remain on male seals longer than on

females but the difference in days was not significant p 008 Mann Whitney U test All but two
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Table la Standard measurements of 21 adult harbor seals tagged at Drakes Estero August 1985 5E is
standard error

Flipper Radio Sex Length Girth Weight Comments

Tag No Tag No cm cm kg

229 024 F 146 98 635

216 033 F 138 95 567

225 092 F 148 96 558

214 234 F 147 120 862

206 313 F 145 103 635

415 F 131 94 500

232 491 F 121 94 567

228 710 F 138 96 635

047 M 150 108 748

084 M 154 112 930

224 124 M 148 125 771

176 M 148 118 844

204 256 M 146 105 748

272 M 167 117 907

218 435 M 168 106 794

201 753 M 147 118 930

210 974 M 163 114 907

212 M 155 111 907

222 M 144 107 771

220 M 150 839

M 173 117 1020

Old shark bite

Old shark bite
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Table lb Standard measurements of 30 harbor seals tagged at Drakes Estero July 1986

Flipper Radio Age Sex Length Girth Weight Comments

Tag No Tag No cm cm kg

3022 224 P F 88 69 204

304 419 A M 146 106 703

306 281 P M 96 74 227

308 A M 149 676

310 306 I F 107 83 318

312 137 A F 140 104 635 Not pregnant

313 A F 130 103 658

316 531 A F 141 104 658

317 I F 116 81 358

320 A M 145 105 735

322 343 A M 163 111 816

324 198 A M 158 885

326 540 P F 95 73 195

328 616 A F 162 903 Pregnant

330 590 A M 138 104 685

332 A M 142 106 816

334 A M 170 115 776

335 A M 148 112 789

338 482 A F 139 105 644 Pregnant
340 A F 145 104 644

341 645 A F 133 105 703 Shark scarPreg

344 246 A F 138 101 553 Pregnant

346 504 A M 143 106 703 Shark scar

348 444 A M 140 107 748

350 325 I F 114 82 363

352 117 A F 145 101 635

354 362 A F 134 98 598 Not pregnant

355 467 A F 143 103 694 Pregnant

357 160 A F 146 99 703 Pregnant
359 267 A M 149 104 717 Shark scar

A adult P pup and I immature
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Table 1c Standard measurements of 63 harbor seals tagged at Drakes Estero March 1987

Flipper
Tag No

Radio

Tag No
Age Sex

cm
Length
cm

Girth

kg
Weight Comments

F 132 105

I F 126 99

I F 118 86 408

363 I F

371 I F

373 I F

386 I F 99 77 308

430 I F 111 83 286

434 I F 103 75 386 RT540

436 I F 115 85 408

438 I F 109 80 331

440 I F 107 90 331

443 I F 98 82 322

445 I F 98 78 286

447 I F 89 81 345

449 I F 112 80 349

451 I F 118 86 363

I M 115 87 404

366 I M

368 I M

412 I M 120 91 408

416 I M 114 86 327

432 I M 110 80 295

355 A F 135 115 848 Pregnant
374 432 A F 137 128 1110 Pregnant
378 026 A F 150 126 1043 Pregnant
380 046 A F 143 128 1066 Pregnant
384 844 A F 165 127 1098 Pregnant
387 A F 138 123 789 Pregnant
3900 092 A F 143 121 984 Pregnant
392 116 A F 143 123 962 Pregnant
394 A F 812

396 856 A F 153 1134 Pregnant
398 874 A F 143 122 944 Pregnant
400 A F 136 119 894 Pregnant
410 622 A F 159 139 1166 Pregnant
418 A F 154 121 1029 Pregnant
419 A F 137 109 708 Pregnant
421 A F 143 125 871 Pregnant
424 A F 149 115 830 Not pregnant
428 A F 150 115 984

441 821 A F 151 134 RT234Pregnant
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453 A F 156 133

455 A F 132 125 Pregnant
457 A F 134 123 Pregnant

461 A F 143 124 Pregnant

463 A F 139 128

465 A F 146 119 Pregnant
467 A F 153 111 Not pregnant
471 A F 146 127 Pregnant
475 A F 124 120 Pregnant

212 A M F M12

221 A M FI221

382 A M

402 894 A M 163 126 1021

403 A M 141 115 871

406 A M 145 110 780

408 A M 147 118 894

413 060 A M 174 128 1166

426 A M 149 105 835

459 A M 153 112

469 A M 150 123

473 A M 150 112

A adult and I immature

1
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Table 2 Average standard measurements of seals tagged in 195 1986 and 1987 z is the average
SE is the standard error and n is the number of seals

LENGTH cm GIRTH cm WEIGHT kg

1985

Adult Males x 1548 1132 855

SE 28 17 25

n 13 12 13

Adult Females x 1390 995 620

SE 33 31 39

n 8 8 8

Total Adults z 1490 1077 766

SE 16 21 33

n 21 20 21

1986

Adult Males T 1494 1076 754

SE 179 12 18

n 12 10 12

Adult Females T 1413 1025 669

SE 24 07 25

n 12 11 12

Immatuses T 1123 820 346

SE 27 06 14

n 3 3 3

Pups x 930 720 209

SE 25 15 10

n 3 3 3

Total Adults of 1453 1049 71

SE 05 11 12

n 24 21 24

1987

Adult Males a 1524 1166 928

SE 34 26 58

n 9 9 6

Adult Females x 1445 12308 960

SE 18 14 31

n 27 26 18

Immaturcs x 1108 851 347

SE 25 IS 11

n 18 18 16

Total Adults x 1465 1214 952

SE 06 08 04

n 36 35 24
y
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Table 3a Duration of radiotransmitter attachment on seals tagged in 1985 and last date seal was located
visually or with receiver

Average 181

SD 80

Seal was retagged as RTS21 in March 1987

Date Last Date Days Date Last

Seal Attached Attached Attached Observed

024 8101185 111285 101 42986

033 8101185 3103186 240 7110x86

047 731185 311286 221 7110186

084 713185 327186 236 7110186

092 801185 3119186 228 710386

124 8101185 3106186 236 408187

175 7131185 110886 158 1108186

234 801185 11486 174

256 7131185 8109185 7 7121186

272 7131185 818185 26 7110186

313 8101185 121985 138 512186

415 7131185 4118186 258 4118186

435 8101185 110186 151 713186

491 8101185 1219185 138

710 9101185 311916 228 723186

753 8101185 503186 273 7110186

974 8101185 4116186 256 7103186

Average 181

SD 80

Seal was retagged as RTS21 in March 1987
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Table 3b Duration of transmitter attachment on seals tagged in 1986 and last late seal was located
visually or with receiver

Date Last Date Days Date Last
Seal Attached Attached Attached Observed

119 722186 731186 10 10687
224 721186 320187 243 326187
419 72186 12287 186 629187
281 712196 9111186 53 9111186
306 721186 410687 260 40687
137 72186 111087 174 512287
529 722186 20387 197 310687
342 712286 201187 195 224187
198 72286 12287 185 629187
540 722186 12198 151 402187
616 72286 12287 185 62487
590 72286 4217 275 42287
482 72286 20387 197 5112187
645 72286 12287 185 62987
246 72286 1210185 142 70687
504 72296 51787 300 62987
444 722186 4117187 270 62787
325 722186 90986 51 90986
362 722186 40287 255 627187
467 722186 52487 307 624187
160 72286 122286 154 6129187
267 722186 511787 300 62687

Average 194

SD 81
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transmitters 88 attached in 1985 remained on seals for a minimum of five months nine 53Q for seven

months six 35 for eight months and one for nine months Of 22 transmitters attached in 198619S6o

remained attached for a minimum of five months 15 6811o for six months eight 36 for eight months

and three 14 for ten months The maximum length of attachment was 273 d for seals tagged in 1985 and

307 d for those in 1986 All but one transmitter attached in March 1987 remained functioning for four

monthsie until the molt in June Table 3c

All but one RT176 of the seals radiotagged in 1985 were located at least once every two weeks

either visually or with receiver until April 1986 The radiotags of two seals RT256 and RT272 ceased

functioning within the first month of study however both were observed periodically at Drakes Estero for

the entire year Of the seals radio tagged in July 1985 all but three were located intermittently through

February 1987 T1vo of these three were immature RT281 and RT325 and one was an adult female

RT119 whose transmitter ceased functioning 10 d after attachment All seals radiotagged in March 1987

were located regularly until transmitters were shed in June

Seals with transmitters that ceased functioning within two months of attachment were excluded

from analysis of movement patterns these included RT256 and RT272 of 1985 and RT119 of 1986 In

addition RT325 and RT281 were excluded from movement analysis because they could not be located after

September It is possible that these two missing seals may have been killed by sharks Ainley et al 1985

Stewart and Yochem 1984 A number of seals with fresh shark bites were noted in the fall of 1986 Three

adult flipper tagged seals including RT119 and five untagged seals had fresh shark bites in September The

wound on RT119 raked the entire lower left flank The other two flipper tagged seals had minor bites less

than 30 cm across and these scars healed within four months

Movements

In 1985 eight 53 radio tagged seals were classified as residents four 27 as breeders and

three 20 as transients Tables 4a and 5a Seven seals 5 females and 2 males left within one month of

the date of capture and four of these returned the following breeding season In 1986 most seals 90

were classified as residents Table 4b and 5b Five of these were also recorded hauled out periodically at

Point Reyes Headland PRH and two traveled distances greater than 25 km during the winter months but
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Table 3c Duration of radiotransmitter attachment on seals tagged in 1987 and last date seal was located
Visually or with receiver

Average 104

SD 4

Date Last Date Days Date Last

Seal Attached Attached Attached Observed

432 30987 61787 101 629187
026 30987 617187 101 62987
046 310987 423187 99 612987
844 3109187 617187 101 611487
092 3109187 615187 109 629187
116 30987 6117187 101 629187
856 30987 68287 106 62987
874 30987 62087 104 62987
894 3109187 62787 111 62987
821 311187 62087 102 612987
622 30987 616187 100 62987
060 30987 62787 111 612787

Average 104

SD 4
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Table 4a Data for trips over 25 km taken by seals radio tagged in 1985 z is average for total and n is
number of seals to take trips

No Average No

Seal status Moves Distance km Location Locations

Females

024 B 2 480 KRDE 2

033 R 0 DE 1

092 B 2 210 MBDE 2

234 R 0 DE 1

313 B 3 47 TBSPDE 3

415 T 2 58 SRRR 3

491 T 3 24 DPIPRHIDP 3

710 R 2 48 TBDE 2

T 23 128 21

n 6

Males

447 R 0 DE 1

084 R 0 DE 1

124 T 4 18 PRHfDPDEJDP 3

176 R 0 DE 1

435 R 2 20 BPDE 2

753 R 0 DE 1

974 B 2 48 TBDE 2

T 27 28 16

n 3

8 Status of seal R resident B breeder T transient

b Locations
BP Bolinas Point Marin Co
DE Drakes Estero Marin Co
DP Double Point Marin CO
KR Klamath River Del Norte Co
MB Monterey Bay Santa Crux Co
RR Russian River Sonoma Co
SP Salt Point Sonoma Co
SR Sea Ranch Mendocino Co
TB Tomales Bay Marin Co

Hauled out frequently at Point Reyes Headland 12 km
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Table 4b Data for trips over 25 km taken by seals radio tagged in 1986 is average for total and n is
number of seals to take trips

No Average No

Seal Status Moves Distance km Location Locations

137 B 4 81 PSBIMBDE 3

160 R 0 DE 1

198 R 0 DE 1

224 R 0 DE 1

246 R 2 48 TBDE 2

267 R 0 DE 1

305 B 3 47 DRrMDE 3

342 R 0 DE 1

362 R 0 DE 1

419 R 0 DE 1

444 R 0 DE 1

467 R 0 DE 1

482 R 0 DE 1

504 R 2 410 PCJDE 2

591 R 0 DE 2

540 R 0 DE 2

590 R 0 DE 2

616 R 0 DE 2

645 R 0 D 2

z 28 144 16

n 4

Status of seal R resident B breeder T transient

b Locations
DE Drakes Estero Marin Co
DR Duxbury Reef Marin Co
MB Muir Beach Marin Co
PC Prairie Creek Humboldt Co
TB Tomales Bay Marin Co

Hauled out frequently at Point Reyes Headland 12 km
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returned within one month to Drakes Estero in contrast to 1985 only two 10 seals were classified as

breeders and none as transients

Locations to which seals migrated ranged both north and south of Drakes Estero however most 8

of 13 seals traveled to northern sites four journeyed to southern ones and one seal traveled to sites in both

directions Figure 4 In all cases seals traveled to documented harbor seal haulout sites Miller 1983

Seals were very individual though in location selected and no more than two seals traveled to the same site

in a given year The southern most haulout site was at Hopkins Marine Station in Monterey Bay 210 km
and the northern most one was at the Klamath River 480 km Tables 5a and 5b

The maximum number of recorded haulout sites used by an individual seal over a oneyear cycle

was three Tables 4a and 4b Five 33 of the seals tagged in 1985 were recorded exclusively at Drakes

Estero six 40 on two haulout sites and four 27 on three haulout sites Ten seals 53 of the

those tagged in 1986 were recorded hauled out exclusively at Drakes Estero seven 37 on two haulout

sites and two 11 on three haulout sites

Distances traveled to alternate haulout sites ranged from 12 km to 480 kin Longrange

movements of greater than 25 km were recorded for seven of 15 seals in 1985 and four of 19 seals in 1986 In

1985 one female moved north to the Klamath River 484 km and one traveled south to Monterey Bay 210

km Both were observed without transmitter at Drakes Estero in April 1986 The seal at Monterey Bay was
observed almost weekly hauled out in front of the Hopkins Marine Station from midAugust to midMarch

A Baldridge Hopkins Marine Station CA C Deutsch Univ of Calif Santa Cruz pens common Five
seals traveled to haulout sites within Point Reyes three to Tamales Bay and two to Double Point In 1986

one female RT137 resided throughout the winter at Pescadero State Beach south 106 km and returned to

Drakes Estero the following spring RT305 moved locally and to Tomales Bay north 48 km during the

winter and also returned to Drakes Estero the following spring One female RT246 traveled north to

Tamales Bay in October but returned to Drakes Estero by the beginning of November One male RT504

was recorded at Drakes Estero on November 5 north at Prairie Creek 410 km Humboldt County on

November 10 and again at Drakes Estero on November 20
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Klamath River

Prairie Creek

480 km

Sea Ranch
Salt Paint

100 km

Capture site

Movements r

Russian River

Point Reyes San Francisco Bay

Pescadero State Beach

210 km
Monterey Bay

Hopkins

Figure 4 Capture site and resighting locations of harbor seals in California I9851987
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The sample size was too small for comparing differences of movements by sex or age group in 1986

but in 1985 more females 6 traveled long distance than males 2 and females averaged longer distances

than males Table 4a The pooled results for both years indicate that more movements occurred during the

fall 16 than during the winter 5 or spring 6 and that the majority of movements were trade by breeders
however these results may be biased by the length of transmitter attachment Table 6

Short range movements of less than 25 km occurred frequently throughout the study period Most

shortrange movements were to Point Reyes Headland PRH 12 km where seals were recorded primarily in
the water Five seals tagged in 1986 were recorded hauled out at PRH and two of these an immature and

adult male spent more than half their time there Two transient seals tagged in 1985 relocated to Double

Point 16 km south During both years seals were also recorded feeding in Drakes Bay both north and
south of Drakes Estero

Two radio tagged seals captured in March 1987 departed from Drakes Estero One male RT060

traveled to Bolinas Lagoon 25 km south in early April and returned in early May just prior to the

estimated weaning date of most pups see below One female RT432 divided her time equally between

Drakes Estero and PRH until April 20 when she returned to Drakes Estero and gave birth on April 22 She

remained at Drakes Estero continuously until she weaned her pup on May 18 when she returned to PRH

She continued to spend equal amounts of time at PRH and Drakes Estero until her transmitter was shed in
June All other radio tagged seals in 1987 were recorded at least once in the water around PRH but none

hauled out there In addition individual seals identified by flippertags were recorded at Double Point 6

Bolinas Lagoon 1 and PRH 8 between March 15 and July 301987

Activity Patterns

Allday censuses at Drakes Estero were conducted to compare the diurnal haul out pattern of the

herd with that of individually marked seals For both summer and winter in 1985 individual patterns were

similar to those of the herd and there was a strong positive correlation between the proportion of tagged

seals and the total number of seals hauled out r 081 p 001 n 86 counts Table 7 Consequently

assumptions regarding herd haulout behavior can be extrapolated from monitoring individuals Seals
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Table b Movements greater than 25 km of resident breeding and transient seals by year and by season

Combined results for both years

Resident Breeder Transient Totals

Seals tagged 1985 8 4 3 15

Females 3 3 2

Males 5 1 1

Seals tagged 1986 17 2 0 19

Females 8 2

Males 7

Immatures 2

No moves by season

JulOct 4 8 4 16

NovFeb 2 2 1 5

MarApr 0 6 0 6

Combined results for both years
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Table 7 Diurnal haulout pattern of harbor seals compared to that of radiotagged individuals at Drapes
Estero during summer and winter 1985 Herd is total number of seals hauled out Tag is total number of
tagged seals hauled out and Prop is number of tagged seals hauled out per hour in proportion to the total
number of resident tagged seals

Time PST

Date 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600

Summer

Aug 6
Herd 453 397 429 462 365 259 81 36 17 21

Tag 8 8 8 9 7 7 3 3 0 0

Prop 06 06 06 06 05 05 02 02 0 0

Aug 13
Herd 387 378 325 94 24 106 89 173 192 70

Tag
Prop

5

05

7

07

7

07

5

05

3

03

3

03

4

04

4

04

5

05

2

02

Aug 20
Herd 389 427 261 372 316 51 1 0 0 6

Tag 8 8 5 9 8 4 0 0 0

0

0

0

Prop 08 08 05 09 08 04 0 0

Aug 27
Herd 257 241 174 56 60 72 211 248 265 157

Tag
Prop

3

03

3

03

4

04

2

02

2

02

3

03

8

08

8

08

9

09

9

09

Sep 3
Herd 100 230 355 252 210 48 0 0 3 24

Tag
Prop

3

03

4

04

4

04

5

06

5

06

2

02

0

0

0

0

1

01

2

02

Winter

an 1
Herd 190 266 404 467 467 497 192 70 66 0

Tag
Prop

4

05

4

05

7

09

8

10

8

10

8

10

3

04

1

01

1

01

0

0

San 7
Herd 0 0 0 0 157 329 419 497 498 506

Tag 0 0 0 0

0

5 6 7

10

7

10

7

10

7

10
Prop 0 0 0 7 9

Tan 15

Herd 309 364 413 456 462 451 229 110 0 0

Tag 3 3 4 4 5 6 5 4 0 0

Prop 04 04 06 06 07 09 10 06 0 0

Tan 18

Herd 212 210 165 79 64 100 100 110 110

Tag
Prop

4

06

4

06

3

04 04

3

04

3

04

3

04
3

04

4

06

Tan 20

Herd 0 0 14 124 310 372 464 476 467 445

Tag 0 0 0

0

2
03

4

06

4

06

5

07

5

07

4

05

4

06
Prop 0 0
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exhibited distinct seasonal trends in haulout behavior at brakes Estero In 1985 resident seals hauled out

an average of 92 SE 3 of the days from August through October but only 77 SE 4 of the

days from November through February Tables 8a and 9 p 0008 n 8 Wilcoxon matchedpairs sign

rank test In 1986 adult seals were hauled out an average of 90 of the total number of days monitored in

July and 81 in August but only 74 in December Tables 8b and 9 The difference between the months

July and December was significant p 002 n 17 but not between August and December p 05

n 17 Wilcoxon matchedpairs sign rank test In March and April just prior to the breeding season the

percentage of days hauled per month was also low and then during May the percentage increased again to

92 p 0002 n 14 Wilcoxon matchedpairs sign rank test Immature seals hauled out on fewer days

than adults however the sample size was too small to make meaningful comparisons In 1985 females

appeared to haulout on fewer days than males in September and November however the sample sine is too

small for useful statistical comparison There was no significant difference between the number of days that

male and female seals were hauled out for the months July and October 1986 p 005 Koimogorov

Smirnov twosample test Table 10 For all other months the percentages were similar

In 1985 the percentage of tagged seals hauled out per day relative to the total number of tagged

seals was also greater for August through October than from January through March Table 10 For the

seals tagged in 1986 the percentages were greater in May June and July than in August through April

Table 10 The percentage difference between years for August and September can be explained in part by

the inclusion of immatures in the 1986 sample If immatures are excluded from the analysis the percentage

increases to 76 Immature seals appeared to haulout on fewer days in August and September than adults

When resident seals were not hauled out they were either in the water within Drakes Estero or

were absent from Drakes Estero The length of time that seals were absent averaged 14 to19cansecutive

days per month in 1985 and 10 to 27 in 1986 and 1987 Table 11 Combined data for both years averaged

from 15 to 25 days per trip Table 12 The longest absence was for seventeen days but most trips were one

day The average number of trips per month was greatest for February for both yearsand least for May 1987

Combined data for both years averaged from 27 to 52 trips per seal per month
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Table 8a Percentage of days per month individual radio tagged seals were present at Drakes Estero
198586

Month

Seal Aug Sep Oct Nov Dec Jan Feb Mar

Females

Q33 90 100 100 90 73 76 58 74

234 90 60 86 52 50 67

491 55 40

710 90 80 86 48 93 73 63 63

Males

047 93 100 100 90 83 73 33 50

084 80 80 57 76 93 80 71 65

176 100 100 100 81 93

272 85

435 93 100 100 90 80

753 93 100 100 90 90 80 88 90

Transmitter ceased functioning
Seal no longer present at Drakes Estero
Condition unknown
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Table 8b Percentage of days per month individual radio tagged seals were present at Drakes Estero 1986
87

Month

Seal Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Females

119 78

137 67 23

160 100 100 96 96 93

246 100 100 100 23 33 0

362 100 94 96 92 93 90 86 82 79

467 100 97 73 65 60 79 86 100 50 83 100

482 100 90 92 69 67 59 61 0

529 100 84 89 77 60 72 71 61

616 33 36 31 57 33 48 50

645 78 77 46 50 40 62 57

83 64 104 94
024

61 58
046

52 47 93 88
494

39 67 97 88
116

35 50 50 35
432

61 53 93 94
622

62 67 93 90
821

78 67 93 100

87 87 97 100
8

83 63 97 90
874

Males

198 100 94 92 96 83 93

267 100 77 96 100 100 97 96 86

342 100 48 46 54 20 62 64

4I9 100 86 79 77 83 86

444 100 94 89 100 87 83 68 50 71

504 100 94 89 77 40 62 61 39 58 93 95

590 78 39 50 73 53 66 75 11 25 10

78 0 86 66
060

100 100 100 100
893

Immatures

224 11 52 58 65 50 56 64 36 L9

281 44 42 8

305 100 58

325 100 19 19 as

540 33 23 8 27 33 39

Transmitter ceased functioning
Seal no longer present at Drakes Estero
Condition unknown
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Table 9 Average percentage of days per month seals were hauled out at Drakes Estero by sex and age x is
the average SE is the standard error and n is the number of seats monitored

Month

Jul Aug Sep Oct Nov Dec an Feb Mar Apr May Jun

Measurement period 198586

Total Adults

x 87 84 91 77 82 75 63 68

SE 39 73 54 62 52 20 90 66

10 9 8 8 8 6 5 5
n

Females

x 81 70 91 63 72 72 61 69

SE 29 40 86 29 27 23 163 117

4 4 3 3 3 3 2 2
n

Males

F 91 92 91 85 88 78 64 68

SF 00 01 01 00 00 00 02 01

6 5 5 5 5 3 3 3
n

Measurement period 198687

Total Adults
74 63 74 73 61 67 63 92 86

x 90

46

81

56

78

59 56 67 40 40 80 67 34 58

SE

17 15 15 15 15 14 12 7 18s 17 14 I1

n

Females

x 86 85 7s 66 60 70 69 81 64 64 91 7

SE 71 75 92 83 95 56 54 69 5i 126 47 66

10 9 8 8 8 7 6 3 12 11 10 9

n

Males

x 97 76 77 82 67 78 77 47 73 62 94 83

34 88 65 110 111 56 64 155 113 187 29 170

SE

7 7 7 7 7 7 6 4 6 6 4 2

n

Immatures

x 58 39 23 46 42 53

SE 181 77 119 1910 85 135

n 5 5 4 2 7 2
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Table 10 Average percentage of radio tagged seals hauled out per day by month relative to the total
number of radiotagged seals seals relocated to other haul out sites are not included SE is standard error
and n is number of days monitored

Month

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Measurement period 198586

No Seals

z

14

86

8

86

8 8 8 7

88 81 74 65

5

63

5

70

SE 34 28 00 43 52 39 56 80

n 30 5 7 21 30 29 24 21

Measurement period 198687

No Seals 22 21 20 17 17 17 16 10 19 17 14 11

83 67 64 70 61 69 64 52 64 68 92 87

SE 16 21 20 15 26 33 28 32 17 29 24 19

n 9 31 26 26 30 29 28 26 23 20 27 20
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Table 11 Number of consecutive days seals were absent from Drakes Estero excluding seals that relocated
to other sites for the years 198586 and 198687 Insufficient data were available for September and
October 1985 n is the number of seals monitored per month Seal is the number of seals that took trips
each month z is mean and SE is standard error

Month

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Measurement period 198586

7 7 7 5 4 3

n
4 6 4 3 3

Seal 6

15 14 19 10 18 14

x daystrip
03 06 00 05 02

SE 03
1 1 1 1 1

mode 1

14 1 10 1 14 1 2

range
13

17 23 27 33 43 27

X lripsfmo
06 06 09 12 09

SE 05
14 15 1 5 16 14 r

range
14

Measurement period 198687

21 20 17 16
7

15 15

13
6 15 13 11 10

4n

7 17 16 14 14 11
it it 3

Seal

xdaystrip
27 14 17 20 21 14 10 10

18 25 22 21

01 01 03 05 01 00 05

SE 03 03 03 03 03
1 1 1 1

mode 1 1 1 1

1

1 1 1 1

1 15 113 14 1 7 17 13 1 14

range 1 5 17 112 17

X tfirsm
47 48 45

19 35 38 41

09 05 09 04 04 00 08

SE 03 05 07 0 S 06

17 18 15 1 5 1 14

range 13 19 18 1 7 1 9 111
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Table 12 Combined data on number of consecutive days seals were absent from Drakes Estero excluding
seals that relocated to other sites 198587 n is the number of seals monitored per month Seal is the
number of seals that took trips each month z is average and SE is standard error

Month

Aug Nov Dec Jan Feb Mar

22 20 22 17 10 19
n

Seal 18 16 16 15 8 14

x daysftrip 20 25 15 15 18 17

SE 02 03 02 01 02 04

mode 1 1

1 3 1 15

1

1 13

1

14

1

1 7

1

1 7
range

Y tripsmo 27 40 39 43 52 28

SE 05 06 07 05 07 04

range 19 19 1 11 1 7 1 8 1 5

Days absent 3rdaysltrip times ztripsmonth

54 100 59 63 92 49
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Seals spent more time away from Drakes Estero on foraging trips during the months from

September through February and this trend was most pronounced in November and February Table 12

For all months except May June and July more than 50 of the seals left the estero at least once

Immature seals appeared to take more trips x 43 22 of 60 trips than adults in August however the

average length of trip was the same as for adults When seals were absent for more than three days they

often hauled out at PRH

When seals were present in Drakes Estero the haulout pattern was strongly diurnal and most seals

hauled out during midday regardless of season The percentage of tagged seals hauled out over a 24hr

period was largest between 0600 and 1600 hr for all months the percentages hauled per hour however

varied between months Figures 5 through 8 Greater than 50 of radiotagged seals hauled out between

0600 and 1400 hr in May and June 1987 Tide level also influenced the diurnal haulout pattern The sand

bar where most seals hauled out within Drakes Estero was awash on average 51 hrs per 24hr day SD 14

n 13 and was submerged during tide levels greater than 14 m above the mean low except when winter

storms would push water levels higher In the event that sand bars were underwater seals often hauled out

at Limantour Spit which was exposed at all tide levels

On average seals hauled out for a total of 7 hrs per day during winter months in both years Tables

13a and 13b Seals hauled out for an average of 9 hrs per day during the breeding season April May June

and l l hrs per day in July during the molt Table 13b Seals hauled out for significantly more hours per day

during the breeding season than the nonbreeding season p 0002 n 13 Wilcoxon matched pairs signed

rank testcomparing March and May The averages were not significantly different between August and

December in 1985 p 088 Wilcoxon matchedpairs signranks test Males appeared to be on shore for

more hours per day than females in 1985 but the sample size was small In 1986 males also appeared to

haulout for more hours per day however the difference was not significant p 012 Mann Whitney U

test for October Small sample size restricted testing differences between adults and immatures however

there appeared to be no difference between the months August and September Table 13b

Seals would often come onshore more than once per day The average number of haulout bouts

was around 15 per day for all months except May Table 14 Seals averaged 24 haulbutbouts per day
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Table 13a Average number of hours per day seals were hauled out at Drakes Estero by month and by sex
and age class 198586 i is the average SE is standard error and n is number of seals monitored

Month

August December March

All seals

T 75 73 69

SE 02 03 03

n 10 8 5

Females

x 73 60 66

SE 04 05 04

n 4 3 2

Males

x 76 79 72

SE 03 03 04

n 6 5 3
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Table 13b Average number of hours per day seals were hauled out at Drakes Estero by month and by sex
and age class 198687 x is the average SE is standard error and n is number of seals monitored

Month

Jul Aug Sep Oct Nov Dec Ian Feb Mar Apr May Jun

All seals

x

SE

n

112

04

21

69

05

14

68

04

14

72

04

14

66

04

14

72

04

13

74

04

13

79

06

7

73

04

18

84

04

15

97

06

14

45

04

11

Adult females

X

SE

104

06

11

65

07

7

65

07

7

64

05

7

61

07

7

64

03

6

66

07

6

68

02

4

71

03

12

87

04

11

99

07

10

95

04

9

Adult males

x

SE

n

125

06

5

73

07

7

72

05

7

80

05

7

71

04

7

79

04

7

80

04

7

97

05

3

83

08

6

97

11

4

92

15

4

95

10

2

lmmatures

T 105 68

SE 08 03

n 5 5
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Table 14 Length and number of haulout bouts by month z is average SE is standard error and n is
number of seals monitored

Month

Jul Aug Dec Mar Apr May Jun

Measurement period 198586

n 8 8 6

zJiength 48 56 61

SE 02 02 04

range 1 34 1 17 1 13

xlnumber 16 14 12

SE 01 01 01

range 14 14 14

Measurement period 198687

n 21 19 16 19 15 14 11

xllength 79 55 57 57 525 45 58

SE 04 02 03 02 02 02 03

range 1 37 1 27 1 20 1 17 1 34 119 1 21

zlnumber 13 15 14 14 17 22 16

SE 00 01 00 01 01 01 01

range 1 3 14 1 3 1 5 16 16 14
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n 139 SE 006 between the median birthing and the median weaning dates but Only 15 per day

n 142 SE 006 in April two weeks prior to the median birthing date

Haulout bouts averaged around 5 hrs for all months except Judy when they averaged 8 hrs Table

14 The length of a haulout bout was not significantly different between August and December 1985

p 084 Wilcoxon matchedpairs signrank test but did differ between July and August 1986 p 00002

Wilcoxon matchedpairs signrank test Twenty percent of all haulout bouts were 2 hrs or less over 90

were 12 hours or less regardless of month Maximum length of haulout bout occurred during the molt 37

hrs and during the early phase of the birthing season 34 hrs There did not appear to be a difference in

behavior between age classes for the months July and August or between sexes for any month

Though seals initiated haulout bouts at all hours of the day most initiations occurred during

daylight hours and before 1200 hr during bath years Figures 9 10 11 In April May and July however

many initiations occurred between 0100 and 0400 hr The difference may be explained in part by females

hauling out to nurse pups however males also initiated haulouts then In May the cumulative percentage

for female initiations between 0100 and 0400 hr was 27 and for males was 21 In June though the

cumulative percentage for female initiations declined to 14 between 0100 and 0400 hr but for males

remained about the same 227o

The length of haulout bout was affected by the time of initiation for all months tested except

December 1985 Seals that first hauled out between 0000 and 1200 hr were on shore longer than seals that

initiated a haulout bout between 1200 and 2400 hr July X
2

809df 9 p c 0001 August X
2

593

df 9 p c0001 December X
2

698df 9 p 0001 May X
2

802 df 9 p 0001 June

X 2 584 df 9 p 0001 For all months more than 80n of the haulcut bouts lasting for more than

12 hr occurred between 0100 and 1200 hr and less than 10 occurred after 1700 hr

On June 1 and219871monitored six radio tagged seals 4 females 2 males for 24 hrs beginning

at 0900 hr locating and recording activities every 15 min The average number of hours hauled was 94

SE 26 however the range was from 13 to 185 hr Three seals hauled out two times during this 24 hr

period two three times and one once A seal that hauled for 185 hr was the only one to haulout at night

and coincidentally had just returned from hauling out for several days at PRH Because seals could haulout
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Figure 9 Initiation of haulout bouts by hour of day for the months August and December 1985
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Figure 10 Initiation of haulout bouts by hour of day for July August and December 1986
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at Limantour Spit at all tide levels tide did not appear to influence the haulout pattern When sand bars in

Drakes Estero were awash with rising tides seals moved to Limantour Spit

During the 24hr period all but one seal were located continuously Four seals traveled both north

and south of the estero but stayed within an 8 kni radius one seal never left the estero and one seat traveled

north out of range for 95 hrs All seals spent a considerable amount of time in the channel of the estero or

near the mouth presumably feeding Sunrise was at 0600 hr on Tune 2 and two tagged seals promptly

hauled out along with several non tagged seals By 0800 hr two more tagged seals hauled out and the seal

that had remained out all night retreated to the water At the time of my departure 0900 hr five seals were

in identical locations as recorded at 0900 hr the previous day four were hauled out at Limantour Spit and

two were in the water at the mouth of the estero

Estimates of Abundance

Direct counts of seals at Drakes Estero indicated that monthly maxima occurred in May June and

July both in 1986 and 1987 Figure 12 These numbers though are substantially lower than estimates

derived from markrecapture data From a sample of 16 days between March 16 and April 15 an estimated

949 seals 95 confidence interval LL 692 and UL 1206 used Drakes Estero Figure 13 On sample day 4

March 24 30 marked animals were hauled out among a herd of 409 seals 18 adults and 12 immatures

Can sample day 6 March 26 the first pup was observed at Drakes Estero From that date on the

assumption of a closed population was violated and estimates and confidence intervals fluctuated

considerably A population estimate for the same day derived from the expected maximum proportion of

seals hauled out midday for March0455 was 899 95 confidence interval LL 769 and UL 1029

Breeding Season

The first pup was observed at Drakes Estero during the last week of March during both 1986 and

1987 Maximal pup counts were made on April 30 in 1986 255 and May 6 in 1987 224 The proportion

of pups to total number of seals censused was 030 and032 respectively By the end of May it became

increasingly difficult to distinguish pups from immature seals and few motherpup pairs were recorded
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Twenty of 28 adult female seals 71Q tagged in March of 1987 were seen at least once with a pup

In addition tine of ten female seals 50 tagged in July 1986 were seen with pups Fifteen tagged seals

were closely monitored throughout this season The median pupping date for these females was April 23

and by April 2880 had given birth range April 16 to April 30 The median weaning date was May 25

and by May 28 80 of the pups had been weaned range May 14 to May 30 The average number of days

that females were seen with pups was 31 SE 06 n 15 Table 15 Of the radio tagged seals only one

RT821 was observed separated from a pup 24 days after giving birth she was seen without pup and

searching throughout the estero for two hours On two subsequent days she was again observed searching

intermittently All other females were seen in constant attendance with pups until the date of weaning

Weaning appeared to be abrupt Characteristically females departed for a minimum of one day from the

estero on the day ofweaning and one female RT432 relocated to PRH

For the first two weeks after giving birth females stayed exclusively within the estero but after that

time they began to depart for an increasing number of hours during the night Whether pups accompanied

females on these excursions is not known Spatial distribution of seals during the breeding season also

changed with increasing use of several additional sites Figure 2 Twentyfive percent of observations were

of radio tagged seals hauled out at sand bars up the estero 336at sand bar Al 287at sand bar A and

134at Limantour Spit n 261 observations During the winter though 917of the observations

were of seals at sand bar A and only83at Limantour n 109 observations

Though spatial segregation by sex was not absolute the difference between spatial distribution of

females with pups and males was significant X
2

3355 df 3 p 00001 Table 16 Females with pups

tended to haulout on sand bar Al and to avoid Limantour Spit which males tended to haulout During the

winter however gender differences were not significant X 2 286 df 1 p 005 Seven of ten

females with pups also were remarkably site specific hauling out at the same location on a subsite during

more than 50 of the ground surveys conducted between April 29 and May 27 Female site tenacity was

also demonstrated by a radio tagged female RT821 observed searching for her pup one day Over a two

hour period she investigated pups at two other subsites but returned each time to the locus on sand bar A

where she had been seen with pup five times previously Only one of three male seals expressed a preference
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Table 15 Birthing and weaning dates of pregnant females radio and flipper tagged in July
1986 and March 1987

Radio tag had ceased functioning

Estimated Estimated Days

Seal Birthday Wean Day WPup

Radiotagged 30
024 428 5125

29
090 4130 5128

31
116 4128 528

27
432 4122 518

467 4127 5130 39

821 4125 5119 24

844 423 522 30

855 421 5173 33

874 423 5125 33

Flippertagged 33
RT046 4122 5127

T365 4116 5114 29

T465 419 5121 33

T454 4128 525 28

RT645 4130 5130 31

Radio tag had ceased functioning
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Table 16 Spatial distribution of radiotagged seals hauled out within Drakes Estero by sex and by season
198687 Locations were identified during ground surveys Number given is the number of days that
individual radiotagged seals were located at each site A Al and U refer to specific sandbars and L refers
to Limantour Spit see Figure 2

Breeding Winter

Location Location

Sex A Al L U A Al L U

Female 55 76 14 52 48 3

Male 20 9 21 14 52 6

X 3355 X 286

p 00001 p 005
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for a location on a haulout site during the breeding season however during the nonbreeding season several

male and female seals showed a preference for a particular spot on a haulout site and one seal RT821

continued using the same spot that she had used during the nonbreeding season and the previous breeding

season

During the first two weeks with pup radio tagged females hauled out for an average of 133 hrs per

day SE 08 n 10 and for the first couple of days after giving birth females often hauled out for more

than 20 hrs Unexpectedly males also hauled out for more hours between the median birthing date of April

23 and the median weaning date of May 25 x 131 S 24 n 3 For two weeks after pups were

weaned the average total number of hours hauled was 80 SE 07 n 8 for females from estimated

weaning date to 14 d and 62 SE 09 n 4 for males for period May 12 to May 27 Since mating

occurs in the water it is not surprising that males would spend less time hauled out during the weaning

period however the difference between the sexes was not significant p 027 n 12 FishersExact Test

DISCUSSION

The decline in seal numbers during winter months at Drakes Estero is related to both seasonal

emigration and a reduction in the proportion of days that resident seals haulout Movements of greater

than 25 km occurred more often in 1985 than in 1985 and instead seals relocated for brief periods at Point

Reyes Headland The observed differences between years may be attributed to different individual

preferences to greater local food availability or to some unknown factor Similar to results in Orkney

Scotland Thompson 1987 in Alaska Pitcher and McAllister 1981 on San Nicolas Island in California

Yochem et al 1987 and in Oregon Harvey 1987 seals expressed a high level of site fidelity using no

more than three sites All movements were to well established seal haulout sites in estuaries at river

mouths and at coastal sites Miller 1983 Hanan et al 1987 Use of more than three sites may have

occurred and was not identified if seals that relocated outside of the Point Reyes Peninsula visited other

sites between aerial flights

In 1985 the majority of long range movements occurred just prior to the breeding season and after

the molt but in 1986 they occurred during all months except the height of the breeding season At the
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Klamath River California Herder 1986 observed that seals traveled significantly more times during the

fall and winter and exhibited the greatest local movement during the period April to June In Orkney

Scotland Thompson 1987 also found that harbor seals Phoca vitulina vitulina made longer trips outside

of the study area during the nonbreeding season In my study more local movement occurred prior to the

median birthing date and after the median weaning date but virtually no movement occurred between those

dates Two of 12 seals one adult male and one adult female radiotagged in March 1987 relocated to other

haulout sites prior to the breeding season but both returned within a few days of the median birthing date

Both Thompson 1987 and Beach et al 1985 also noted daily attendance during the breeding season

Herder 1986 and Pitcher and McAllister 1981 observed that immature harbor seals traveled

greater distances than adult animals but in my study maximal distances were recorded for adults Immature

seals also did not appear to engage in exploratory migration Baker 1978 however our sample size was

small One firstyear seal rarely departed from Drakes Estero and another relocated intermittently at PRH

one immature traveled to Duxbury Reef and Tomales Bay Adult females made more long range movements

than males in 1985 as was noted by Herder 1986 however this tendency was not repeated in 1986 Harvey

1987 found no sexual difference in the distance moved by harbor seals in Oregon

The observed movements indicate that Drakes Estero is an important breeding area for seals

ranging as far south as Monterey Bay and north to the Klamath River an overall distance of 690 km

Movements also indicate that there is substantial social mixing among harbor seal colonies both locally and

at distances greater than 25 km however mixing did not appear to take place during the breeding season

implying that genetic mixing may not be occurring Brown and Mate 1983 and Herder 1986 also

recorded movements of seals between sites in Oregon and Washington and between colonies in the

Klamath River and Alsea Bay Oregon respectively Stewart and Yochem 1983 though found that inter

island movement of seals on the southern Channel Islands was the exception but that considerable exchange

occurred between sites within an island

Maximum distances traveled by seals in this study were greater than those recorded by Herder

1986 of 300 km from the Klamath River to Alsea Bay by Boulva and Mcl aren 1979 of 190 km from

Sable Island to Nova Scotia Canada or by Beach et al 1985 of 300 km from the Columbia River to Coos
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Bay Oregon One seal though tagged in Netarts Bay Oregon traveled 550 km south to Humboldt Bay
California Brown and Mate 1983

In general movements appeared to be motivated by a group preference for breeding and molting at
Drakes Estero and by an individual preference for feeding areas Migrant seals were highly individual in
distance of movement and final destination Individual preference may be influenced by past experience and

current food availability Seals do not appear to be responding to a single prey item as was a suggested

explanation of winter movements of seals in northern California Oregon and Washington Brown and Mate
1983 Beach et al 1985 Herder 1986 Harvey 1987 but instead individuals may be expressing a preference
for location based on past experience including foraging success Fourteen percent of seals radiotagged

over two years though visited Tomales Bay during winter when Pacific herring Clupea harengus spawn
Spratt 1981 Herder 1986 also observed seals traveling to areas where herring were spawning in Crescent
City Harbor California The fact that one seal RT504 traveled great distances and presumably expended
considerable energy but promptly returned suggests that past experience may have motivated the initial
movement but that food availability then influenced where it subsequently spent the greater proportion of
its time

Seals that remained at Drakes Estero were hauled out on more days and in higher proportions of

total animals during the breeding season April and May and the molt June and July than during other

months of the year Peak abundance during these periods have been documented for harbor seals in other

areas Stewart and Yochem 1983 Beach et al 1985 Harvey 1987 Thompson 1987 and for other phocid
seals egnorthern elephant seals Mirounga angustirostris Le Boeuf and Panken 1977 grey seals
Halichoerus grypus Bonner 1981 and Weddell seals Leptonychotes weddelli Thomas and DeMaster 1983

The average percentage of total radio tagged seals hauled out on any given day per month in this
study was substantially higher than figures derived by most other researchers studying harbor seals with radio

telemetry Harvey 1987 estimated similar figures for seals radiotagged in Oregon hauled out in June
82 and July 100 but his percentages for all other months were less than 55 Stewart and Yochem

1983 calculated that seals hauled out on San Nicolas Island California an average of 58 of the days in
June and 41 in July For seals in the Klamath River Herder 1986 computed an average of 561 of days
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in April and 65 in May and for seals on Tugidak Island Alaska Pitcher and McAllister 1981 calculated

seals were hauled out on an average of 50 of the days in June

Dissimilarity between studies is partly explained by differences in sampling techniques and by

months chosen for analysis Harvey 1987 and Yochem et ai 1987 included nonresidents in their analysis

whereas Pitcher and McAllister 1981 eliminated nonresidents Harvey 1987 argued that by eliminating

nonresidents the data may be biased toward resident seals that may rest on shore for longer periods

however I believe that if the location of nonresidents can be ascertained then more accurate assessments of

time spent ashore for seals in the immediate area can be obtained

As did Yochem et al 19871calculated the proportion of tagged seals onshore at intervals over

24hr periods however their percentages 1119 were still lower than those for Drakes Estero 441

during winter The difference may be attributed to the larger number of immature animals tagged on San

Miguel Island versus the larger number of adult animals tagged in this study Stewart and Yochem 1983

The percentage of days per month that immature seals were hauled out at Drakes Estero was similar to

figures derived by Stewart and Yochem 1983

The decline in seal numbers onshore at Drakes Estero during the winter is partly a function of a

reduction in the total number of hours per day that seals are hauled out For all months except during the

breeding and molt periods seals spent 29 7 hr of each day resting onshore During the molt the change

is explained by an increase in the duration of a haulout bout during the breeding season though the

increase is due to seals hauling out more frequently The increase in time spent ashore during the molt is

likely related to physiological requirements The proliferation of epidermal cells is greatly enhanced by

maintenance of higher skin temperatures as has been demonstrated in vitro Feltz and Pay 1966

Stewart and Yochem 1983 observed seals hauled out for a higher proportion of the day 89hr

than I recorded at Drakes Estero 7 hr Differences may be attributed to more exposure to disturbance

from humans at Drakes Estero though Limantour Spit is exposed at all tide levels seals there are more

frequently subjected to human disturbance Allen and Huber 1984b Yochem et al 1987 determined that

time of initiation of a haulout bout did not influence the length of the bout however I found that during all



on

months except December 1985 seals hauled out for longer periods when bouts were initiated between 0100
and 1240 hr than for other time periods during day or night

Sexual differences in activity patterns associated with seasonal reproductive requirements were

minimal Harvey 1987 also found no significant difference in attendance patterns of male and female seals
in Oregon during the breeding season however his sample size for females with pups was small 3
Intuitively though one would expect adult males to spend less time ashore during the breeding season since
mating primarily occurs in the water Alien 1985 and post lactating females spend less time ashore after
weaning pups to replenish fat layers Thompson 1987 observed this pattern in Orkney Scotland At
Drakes Estero the percentage of days hauled out in March April and June and the total number of hours
hauled per day were not significantly different between the sexes Males appeared to spend slightiv more
time in the water immediately after the median weaning date than females thereby maximizing the

opportunity of mating with females either departing from or arriving at a haulout site Frequently I
observed one radio tagged male RT894 resting alone at the mouth of a channel to a haulout site attended

by females with pups Often he would enter the water and remain at the mouth of the channel
Preference for location of haulout was the only significant difference in haulout behavior between

males and females Herd segregation by sex and age class has been documented by others during the

breeding season Knudtson 1977 Thompson 1987 Allen et al 1988 and during the nonbreeding season
Sullivan 1979 Payne and Schneider 1984 Site fidelity of individuals within a haulout site though has
only been documented by Sullivan 1979 and Heinonen 1985 for adult male seals on offshore rocks in
Humboldt and San Mateo Counties respectively At Drakes Estero females with pups exhibited within site

fidelity A primary advantage for this behavior would be to maximize the opportunity for reunion of females
with pups should they become separated During the nonbreeding season several seals both male and
female also could often be located at the same position on a given haulout site Sullivan 1979 believed
that adult males were expressing dominance over females and immatures by selecting rocks to hardout on
which were higher in the supralittoral zone however there is no such advantage for seals on sand bars where
ample haulout space is available Instead seals may simply be habituated to hauling out at the same
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location or to hauling out in proximity to other individual seals as has been reported by Wilson 1978 for

seals in Maine

The strong diurnal haulout pattern documented at Drakes Estero previously Allen and Huber

1984 and shown by many other researchers eg Boulva and McLaren 1979 Fancher 1979 and Stewart

1984 was further confirmed by this study Though seals hauled out at all hours peak abundance based on

the percentage of tagged seals occurred from early morning to midday Yochem et al 1987 found that 7

of 17 seals preferred hauling out at night and suggested that this behavior could influence estimates of

abundance We identified 4 of 21 seals 3 pups and 1 adult female in August and 4 of 15 2 pups and 2 adult

females in December that preferred hauling out at night In May higher percentages of seals hauled out at

night but in most cases these were females with pups that also hauled out for extended periods during

daylight hours Thompson 1987 found that seals in Orkney Scotland hauled out primarily during the day

and foraged at night during the breeding season during the nonbreeding season though time of day ceased

to be a factor in the haulout pattern Thompson 1987 speculated that this difference was related to seals

foraging for longer intervals during the nonbreeding season I also established that foraging trips were on

average more numerous during the nonbreeding season but that seals were strongly diurnal regardless of

season

Harbor seals may chose to forage at night because of a preference for bottom dwelling fishes that

migrate to the surface at night From stomach content analysis Jones 1981 determined that harbor seals in

northern California foraged primarily on bottom dwelling fish Families of fishes that are active at night

Moyle and Lech 1986 and that are eaten by harbor seals Jones 1981 Harvey 1988 include Clupeidae

Scorpaenidae Embiotocidae Hexagrammidae and 5ciaenidae Fishes that are active day and night and are

eaten by seals include Salmonidae and Pleuronectidae

Absences of resident seals from brakes Estero averaged from one to two days suggesting absentees

were foraging close by local movement patterns observed during aerial and ground surveys also support this

conclusion All recorded foraging activities and movements of seals during aerial surveys were limited to

within 32 km of shore Though offshore movements of greater than 10 km by harbor seats have been

recorded by others Spaulding 1964 Wahl 1977 Pitcher and McAllister 1981 nearshore feeding may be
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more typical of seals at Point Reyes Immatures in this study appeared to take more trips than adults in

August and September but there are no comparable data for other months Once female seals had given

birth in 1987 seals of both sexes were present daily in Drakes Estero until pups were weaned

A more reliable schedule for conducting surveys and minimizing biases is possible once seasonal

attendance and activity patterns are understood Ribic et al 1986 California Department of Fish and

Game has been conducting aerial statewide surveys of harbor seals since 1982 to detect trends in distribution

and abundance Hanan et al 1987 Attention to population trends has been particularly important during

recent years because of an increased incidence of marine mammal fishery interactions resulting in seal

mortality and damage to commercial fishing gear Beach et al 1985 Diamond et al 1986 Harvey 1987

Correction factors therefore are desirable to adjust direct counts acquired during aerial surveys

Boveng 1988 discussed several difficulties in correcting counts due to errors of heterogeneity and

to violation of the assumption of a closed population He considered the most serious problem for

estimating total abundance from proportion of seals hauled resulted from sex and age specific differences

Ribic et al 1986 defined several variables requiring correction factors including season time of day tide

and sex and age class Field studies have not yet confirmed sexual or age related differences in attendance

patterns Pitcher and McAllister 1981 Harvey 1987 Thompson 1987 Yochem 1987 Allen et al 1988 In

the Drakes Estero study the sample size was insufficient for testing age related differences in behavior but

immatures tended to haulout for fewer days than adults in the fall Deviations associated with gender were

not significantly different except for movement patterns in 1985 Yochem 1987 noted sexual differences in

molt sequence and Thompson 1987 demonstrated sexual and age related differences in molt completion

dates which may influence the peak abundance for each class I was unable to acquire reliable data on molt

sequence of individuals because of tag loss at the time of molt transmitters were shed and flipper tag loss

was nearing 06 Adult females though shed transmitters on average 86 days earlier than males

The best strategy for surveying seals in the Point Reyes area would be to census seals midday at the

peak of the molt during late June or early July Seals hauled out for significantly more days per month and

more hours per day then than for any other period of the year Peak abundance occurred between 0600 and

1400 hr which represented between 60p and 73 of the estimated number of seals at Drakes Estero Ribic
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et al 1986 determined that July counts had lower coefficients of variation and were generally more stable

than those for other months of the year Based on the above and as suggested by Boveng 1988 a

correction factor of 14 times the total number of animals hauled out could be applied for estimating adult

animals at Drakes Estero This figure though would likely underestimate the total population because the

attendance patterns of immatures and pups have not been satisfactorily documented during the molt From

studies of immature seals of other species during the molt one would expect their behavior to be very

different from adults King 1983

To improve current population estimates in light of the deficiencies delineated above future radio

telemetry studies should be designed to include larger sample sizes of each age and sex class Additionally

research should address biases associated with annual variation Most telemetry studies are funded for one

or two years and as was demonstrated at Drakes Estero movement patterns were very different between two

years Between year differences could have been due to different seals sampled or to variation in food

availability

CONCLUSIONS

Results of this study fulfilled the primary objectives delineated in the introduction The apparent

decline in seal numbers during the winter was a function of both migration and a reduction in the frequency

of the haulout pattern During the nonbreeding season seals hauled out on fewer days per month and for

fewer total hours per day than during the breedingmolt season The destination of departing seals was

detected during most aerial surveys and movements ranged over a 690 km distance between Monterey Say

and the Klamath River California More seals traveled to haulout sites X25 km from Drakes Estero in

1985 than in 1986 however several seals relocated intermittently at Point Reyes Headland in 1986

Results affirm that haulout behavior of seals varied with time of day and time of year Seals

exhibited a strong diurnal haulout pattern regardless of season with most seals resting onshore midday

and foraging at night The amount of time that seals spent onshore though varied seasonally During the

nonbreeding season seals spent about 30 of the day hauled out and 70 either traveling to feeding areas

or engaged in foraging activities during the breedingmolt season though they were hauled out 38 to 46
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of the day During the breeding season the increase was due to an increase in the frequency of haulslut

bouts and during the molt to an increase in the duration of a single haulout bout

Age and gender accounted for some of the variation in seal haulout behavior Assessment of the

influence of age on variation was limited by a small sample size however data collected during the fall

indicate that immature seals hauled out on fewer days than adults Once onshore though the length of a

haulout rout was no different between age classes Immatures did not appear to travel longer distances or

more frequently than adults Sexual differences in activity patterns were not significant regardless of season

The total number of hours per day the length of a single haulout bout and the proportion of days hauled

out per month were similar for males and females In 1985 more females migrated and traveled longer

distances than males but this trend was not repeated in 1986 Preference for location of haulout site was the

only significant difference in haul out behavior between males and females and segregation occurred only

during the breeding season

Recommendations for improvement in research design center around determining agerelated

differences in movement and activity patterns This can be accomplished in future projects by radio tagging

equal numbers of immatures and adults and increasing the sample size for both Additionally a better

method of attachment of transmitters and a longer lasting transmitter should be investigated so that

individuals can be monitored through the molt and for multiple years Currently CDFG statewide aerial

surveys occur during the molt however all transmitters in this study were shed about two weeks prior to the

molt and no telemetry data have been collected through the entire cycle Nevertheless major changes in seal

haulout behavior occur during the molt Attendance patterns during the molt may vary significantly

between age and sex classes as was noted by Thompson 1987 and Yochem 1987 Research for several

consecutive years would ascertain whether annual differences in movement patterns as were observed in this

study are typical
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INTRODUCTION

Harbor seal colonies in the Point Reyes area Marin County contribute

about 20 of the mainland California breeding population Allen and Huber

1984 Hanan et al 1986 and consequently deserve attention when devising

regional management policies Estimates for the size of the state and

Point Reyes populations are based on direct ground and aerial counts

without corrections for the number of seals hauled out on a given day

relative to the total number of seals present in the area Consequently

estimates are rough and are likely low In addition it is difficult to

relate numbers among seasons This problem is not unique to the Point

Reyes population

Several researchers have addressed the problem using marked animals and

have derived correction factors with varying attendance patterns based on

location time of day and season of year Brow and Mate 1981 Pitcher and
McAllister 1981 Stewart and Yochem 1983 and Sullivan 1979 Stewart and

Yochem 1983 for the Channel Islands and Sullivan 1979 for Humboldt Bay

California found that seals spent about 40 of each day hauled out

Stewart and Yochem 1983 determined that marked seals hauled out on 65 of

the days in May 58 in Tune and 35 from October through December

Pitcher and McAllister 1981 estimated that seals in Alaska hauled out can

50 of the days in June and 411 in August and Herder 1986 found that

seals in the Klamath River area hauled out on average 567 of the days in

April and 64 in May

These researchers determined that the differences between total number

hauled out and the estimated population were a function of variations in
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daily haulout patterns as well as movements to other areas Brown and

Mate 1983 determined that dispersal accounted for seasonal changes in the

number of seals hauled out in Oregon Movements appeared to be associated

with seasonal changes in reproductive status and in response to feeding

strategies Brown and Mate 1983 Herder 1986 Seals at the Klamath River

California moved locally to alternate haul out sites year round and

dispersed long distances in winter months Herder 1986 With the

exception of one inter island movement Stewart and Yochem 1983 found

seal movements were local leading them to conclude that reduced hauling

frequency accounted for the decline in seal numbers during the fall and

winter months

In the Point Reyes area we determined previously that seals displayed

diurnal and seasonal variation in haul out patterns Allen and Huber 1983

1984 Diurnal and tidal effects on seal haul out behavior varied within

an optimum range with most seal hauled out from mid day to late afternoon

at low to medium tides depending on the physical attributes of each

location The diurnal pattern was similar to that of the southern Channel

Islands Stewart 1984 Mowry Slough in San Francisco Bay Fancher 1979

Southeast Farallon Island Ainley et al 1977 and Bolinas Lagoon Allen

et al 1985 Seals were seasonally most abundant during the spring and

summer coincident with the breeding and molt periods Maximum numbers

reached 2449 in May and 2502 in June 198384 During the fall and winter

the maximum number of seals was around 1000 animals It appeared that

seals were either moving to other haul out sites outside of Point Reyes in

the winter or spending more time at sea

I
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Information on seasonal activity patterns and fallwinter movements

would be invaluable for any long term management program for seals in the

Point Reyes area and in conjunction with results accumulated elsewhere

Stewart and Yochem 1983 Herder 1986 could provide more accurate

estimates of the California harbor seal population

In an effort to identify movement and seasonal activity patterns we

undertook a radio tagging program of harbor seals in Point Reyes We chose

this method based on the successful results obtained from radio telemetry

studies by Brown and Mate 1983 Herder 1986 Pitcher and McAllister

1983 and Stewart and Yochem 1983 Our main objectives were to

determine 1 if the apparent decline in seal numbers during the winter

months was a function of dispersal and seasonal movements or a reduction

in the frequency of the haulout pattern 2 the destination of departing

animals 3 daily and seasonal variability in haul out behavior and 4 if

gender accounted for variations in the above
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STUDY AREA AND METHODS

Drakes Estero is an estuary where seals haul out on tidal mud flats

exposed at low medium and mediumhigh tides as well as on the tip of

Limantour Beach exposed at all tide levels This location is one of the

main breeding areas in the Point Reyes area Figure 1 Significantly

more seals were present during the spring and summer than during fall or

winter however in contrast to the two other important areas Tomales

Point and Double Point seals were present in substantial numbers year

round Allen and Huber 1983 1984 A maximum of 122 pups was counted in

May 1983 accounting for 19 122656 of the total numbers of seals

present Twentythree percent 122527 of all pups in the Point Reyes

area occurred at Drakes Estero in 1983

We chose to tag seals at Drakes Estero because of its significance to

the Point Reyes population because seals there exhibited the seasonal and

diurnal activity patterns characteristic of seals elsewhere in the area

and because the capture technique we wished to use was only possible in an

estuarine environment

Over a twoday period July 31 August 1 in 1985 we successfully

captured about 60 seals and affixed radio transmitters to 17 nine males

and eight females Our intention was to obtain a sample size of 10

females and 10 males rather than to randomly capture and tag whatever

seals happened to be caught therefore we released unmolted and immature

seals Personnel from the Point Reyes National Seashore the Point

ReyesFarallon Islands National Marine Sanctuary the National Marine

Fisheries Service the California Department of Fish and Game the Oregon
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FIGURE 1 Capture site and iocalions of movement of harbor seals in California 198518@6



Department of Fish and Wildlife and the Point Reyes Bird Observatory

assisted in the capture We captured seals in a 60fathom long gill net

with 8inch mesh set off the haulout site and then pulled ashore Two

power boats were used to deploy the net adjacent to the haul out site The

lead boat carried the net on a platform set above the transom This boat

approached the hauled out seals as rapidly as possible set the net as the

seals entered the water and then landed on the far side of the haulout

beach The second boat retrieved the other end of the net and landed A

third boat carried supplies and additional personnel for handling the

seals This method of capture was successfully developed and used in

Washington and Oregon for capturing harbor seals in estuaries and enabled

the researcher to capture a large number of seals over a short period of

time thereby minimizing the duration of disturbance days to the herd

Beach et al 1985

Captured seals were removed from the large net and individually placed

in small hoop nets This temporarily restrained the animals before they

were tagged and reduced aggressive interactions between seals thus

reducing injury Seventeen people were involved in handling the seals

One person recorded data three weighed seals two monitored the condition

of seals retained in hoop nets two marked seals with flippertags two to

three restrained seals being tagged one attached the radio transmitter

and one supplied the equipment tags resin etc All 17 people were

needed to pull the net ashore and place seals in hoop nets

Captured seals were weighed measured length and girth sexed

flippertagged dye marked and radio tagged The average time required to
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accomplish this was 1520 minutes per seal When the tide level began to

flood the haulout site any remaining seals were transferred by boat to

the mainland for processing Red Woolite sheep dye which lasts for about

three months was used to mark each seal for easy visual resighting

Fourteen seals were flippertagged with lime green Riese cattle ear tags

supplied by NMFS Two neoprene patches with an individual number code and

a color code for gender were glued with Locktight super glue to the fur

between the shoulder blades to provide an additional visual mark A radio

transmitter manufactured by Advanced Telemetry Systems Inc Bethel

Minnesota was glued to the fur on the back of the seals head with

Devcon 5minute epoxy for attachment procedures see Beach et al 1985

By attaching the radio tag to the head of the seal we were able to locate

seals when they were in the water Radio transmitters were 9 x 3 x 3 cm

weighed 60 gms had a 13 inch flexible antenna and a life expectancy of

300 days Each transmitter had a frequency within the range of 164165

Mhz transmitting 55 pulses per minute

We monitored seals with an automated recording station and aerial

surveys The automated recording station was established on a bluff

overlooking Drakes Estero and consisted of an Esterline Angus 20channel

strip chart recorder a programmable scanning receiver a 12volt marine

battery and a Yagi antenna The station recorded seals within a

twomile radius on a 24hour basis Each frequency was monitored by the

scanning receiver for 32 seconds and was scanned five to six times per

hour A seal was considered hauled out if it was recorded with two strong

pen marks in a row within a half hour period a seal was considered in the
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vicinity but in the water if a strong pen mark in conjunction with two weak

marks within a half hour was recorded We manually checked frequencies to

determine if radio interference from the nearby radio communication

facilities U S Coast Guard Station and RCA Gobal Communications Center

triggered pens and found that interference did not hinder distinguishing

whether a seal was hauled out Radio interference on one frequency

prevented our distinguishing whether one animal was in the water but did

not hinder our distinguishing when it was hauled out interpretation was

not impaired for the other frequencies A test transmitter was placed near

the remote station to verify that the receiving system was functioning

properly The remote receiving station was in operation from July 31

through September 5 and from October 25 through December 31 1985 and

from January 1 through February 16 and February 21 through April 30 1986

We checked and maintained the remote station almost daily in August and

semiweekly for the rest of the study period During visits we scanned all

frequencies and checked for signal drift Each signal was checked for a

period of five to ten minutes to detect seals in the water We based this

scan period from averaging dive times of tagged seals during the first

month of the project x 3 min range 5 sec 9 min 45 sec 5D 2 min

n 76 We made visual searches for marked animals to check for

transmitter loss or failure

We also conducted allday censuses at Drakes Estero to compare the

diurnal haulout pattern of the herd with those of individually marked

seals For both summer and winter individual patterns were similar to

those of the herd Table 1 Consequently we were confident in making
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Table 1 Diurnal haulout pattern of the herd in comparison to that
of radiotagged seals at Drakes Estero during the summer and
winter seasons herd total number of seals hauled out tagged
total number of tagged seals hauled out and proportion the

proportion of tagged seals hauled out to the total number of
resident tagged seals

TIME PST

0700 0800 0900 1000 1100 1200 1300 1400 1500 1604

suMR

Aug 6

Herd 453 397 429 462 365 259 81 36 17 21

Tagged 8 8 8 9 7 7 3 3 0 0

Proportion 06 06 06 06 05 05 02 02 0 0

Aug 13
Herd 387 378 325 94 24 106 89 173 192 70

Tagged 5 7 7 5 3 3 4 4 5 2

Proportion 05 07 07 05 03 03 04 04 05 02

Aug 20
Herd 389 427 261 372 316 51 1 0 0 6

Tagged 8 8 5 9 8 4 0 0 0 0

Proportion 08 08 05 09 08 04 0 0 0 0

Aug 27
Herd 257 241 174 56 60 72 211 248 265 157

Tagged 3 3 4 2 2 3 8 8 9 9

Proportion 03 03 04 02 02 03 08 08 09 09

Sep 3

Total 100 230 355 252 210 48 0 0 3 24

Tagged 3 4 4 5 5 2 0 0 1 2

Proportion 03 04 04 06 06 02 0 0 01 02

WINTER

Jan 1

Herd 190 266 404 467 467 497 192 70 66 0

Tagged 4 4 7 8 8 8 3 1 1 0

Proportion 05 05 09 10 10 10 04 01 01 0

Jan 7

Herd 0 0 0 0 157 329 419 497 498 506

Tagged 0 0 0 0 5 6 7 7 7 7

Proportion 0 0 0 0 07 09 10 10 10 10

Jan 15

Herd 309 364 413 456 462 451 229 110 RAIN

Tagged 3 3 4 4 5 6 5 4 0

Proportion 04 04 06 06 07 09 10 06 0

Jan 20

Herd 0 0 14 124 310 372 464 476 467 445

Tagged 0 0 0 2 4 4 5 5 4 4

Proportion 0 0 0 03 06 06 07 07 05 06

Jan 18

Herd 212 210 165 79 64 100 100 110 110

Tagged 4 4 3 3 3 3 3 3 4

Proportion
M 06

06 04 04 04 04 04 06
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assumptions regarding herd behavior from data derived from monitoring

individuals at Drakes Estero until the spring after the month of March

when two transmitters that were still functioning were too few to make

valuable comparisons During the allday censuses we also verified the

accuracy of the equipment in distinguishing the presence or absence of

seals and whether they were hauled out or in the water

To locate dispersing seals we attempted to matte weekly aerial surveys

along the California coast from Monterey Bay to the CaliforniaOregon

border Seals were monitored with a scanning receiver and two

wing mounted twoelement antennae from Telonics Mesa Arizona and

frequencies chosen were continuously scanned for three seconds each When

a seal was located activity time and location were recorded Most

flights ranged from Point Arena south to Half Moon Bay and into San

Francisco Bay The flights varied depending on which animals we were

trying to locate We scheduled flights on days when tides were low to

medium to maximize numbers of seals hauled out

DATA ANALYSIS

We defined seals as resident if they remained at Drakes Estero for

most or all of the study period breeders as those which departed in the

fall but returned during the following breeding season and transients

as those present at Drakes Estero during the capture but which resided away

from Drakes Estero during the rest of the study period Seal behavior at

Drakes Estero was classified as either 1 hauled out 2 in the water or

3 absent All information recorded on the Esterline Angus strip charts
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was transferred to the DBase 111 database system The SPSS statistical

program for microcomputers was used for all analyses Analyses presented

here are exploratory and primarily descriptive since this is the first of a

twoyear study Averages are expressed with standard error We chose

August and December data to illustrate some of the seasonal differences in

haulout behavior

RESULTS

We captured and radio tagged 17 seals eight females nine males and

flippertagged two additional males Table 2 On average males weighed

275 kg more and were 102 cm longer than females On the day after

capture all but two of the radiotagged seals were hauled out again at

Drakes Estero and on the third day after capture all but one seal was

hauled out All but two transmitters 88 remained attached to seals for

a minimum of five months nine 535 for seven months six 35X for eight

months and one for nine months Table 3 We were able to locate

regularly either visually or with a receiver all but one animal through

April 1986

MOVEMENTS

All radio and flipper tagged seals were resighted at Drakes Estero at

least once during the study period Two seals with transmitters that

ceased functioning within the first month of study were excluded from all

analyses the two animals involved remained at Drakes for the entire year

Radio tagged seals moved both north and south of the capture site
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Table 2 Standard measurements of harbor seals tagged at Drakes Estero
August 1985 RT Radio Tag FT Flipper Tag

Radio Tag Age Sex Lengthcm Girthcm Weightkg Comments

RT024 AD F 146 98 635
RT033 AD F 138 95 567
RT092 AD F 148 96 558
RT234 AD F 147 120 862
RT313 AD F 145 103 635
RT415 AD F 131 94 500
RT491 AD F 121 94 567
RT710 AD F 138 96 635
RT047 AD M 150 108 748
RT084 AD M 154 112 930 Old shark bite
RT124 AD M 148 125 771
RT176 AD M 148 118 844
RT256 AD M 146 105 748 Old shark bite
RT272 AD M 167 117 907
RT435 AD M 168 106 794
RT753 AD M 147 118 90
RT974 AD M 163 114 907
FT212 AD M 155 111 907
FT222 AD M 144 107 771
FT220 AD M 150 839

AD M 173 117 1020

Total Average 149 3 108 2 77 3

Average for Females 139 3 100 3 62 4

Average for Males 155 3 113 2 86 2
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Table 3 Minimum estimated length of time transmitters were functional
and date place seal last located visually or audibly with a
receiver

Date Last Date Last a Minimum length of

Seal Recorded Observed Recorded Location Attachment days

024 Nov1285 Apr2986 DE 101

033 Mar386 Jul1086 DE 240

047 Mar1286 Jul1086 DE 221

084 Mar2786 Jul1086 DE 236

092 Mar1986 Jul386 DE 228

124 Mar686 Jul 86 DE 236

176 Jan886 Jan886 DE 158

234 Jan2486 Jul1086 DE 174

256 Aug985 Jul2186 DE 7

272 Aug2885 Jul1086 DE 26

313 Dec1985 May 2286 DE 138

415 Apr1886 Apr1886 RR 258

435 Jan186 Jul386 DE 151

491 Dec1985 May1086 DP 138

710 Mar1986 Jul23 DE 228

753 May386 Jul10186 DE 273

974 Apr1686 Jul386 DE 256

a

DE Drakes Estero DP Double Point RR Russian River
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movements were within 08 km of the shoreline Table 4 Figure 1 Five

seals 33X were recorded exclusively at Brakes Estero six others 40X on

a total of two haulout sites and four 27x on three haul out sites

Table 5

We classified eight radio tagged seals 53x as residents five males

three females Of these three were located once in the water near

another nearby haulout site and one a female traveled greater than 25
km We classified four seals 27X as breeders three females one male

all of which traveled greater than 25 km away from Drakes Estero We

classified two females and one male as transients 20X and these moved

both locally and further than 25 km Table 5

Long range movements of greater than 25 km were recorded for 6 of 15
seals Although females traveled longer distances than males both sexes

moved about the same number of times Table 5 One female moved north to

the Klamath River 480 km and one traveled south to Monterey Bay 210 km

for the winter months Both were observed without transmitter at Drakes

Estero in April 1986 The seal at Monterey Bay was observed on almost a

weekly basis hauled out in front of Hopkins Marine Station from mid August
to mid March Alan Baldridge Hopkins Marine Station CA C Deutsch U niv

of Calif Santa Cruz CA pers comm Five seals traveled to nearby

haulout sites at Point Reyes three to the Tomales Bay haul out site and

two to the Double Point haulout site Seals were also recorded in the

water near the Point Reyes Headland Wildcat Beach Bolinas Point and

Drakes Bay near the fish docks

More movements both local and long distance 20 were recorded during

14



uvn0WW

G11 0C7a
to m r a n

r G
M M

M G9 M

n D

r n

cc C 00 r r

C y w X lx to

I 11 q II II

H 7d to ess

r B m O 0 Y
aC Y F m QR 3

D 0 on m 0

N

N 06 11 Q o 0

m tv

m n W
hrJ fD

a rn 0
C m 3

a ro tV
n n sv
0 0 c

O 4 Q

prrrr
grr
ry t6
rns

e a

p C p

W N r

1 a ro a z o

as
fa

j r NN NN r wNN W NNNr Nr w Nom
aaoa WNOrcrrrou

I x 1

I
oaorsuwoi i i

w w 1 N r h F w w w r r r N r tws 1 r r N r w r 1 I
r

I 1F

o f rte i x n
j C rr

n

Q b

t t i W
h O

C C t tm to
w I w w

jid RF1 H K1
to

I to toran a ril r
W Cj x S i F

rr 1 Y 9 9

n

s 1 7 C
Ln

c n C n t
H

r I
I I w A

t7

rr

r rr

W I

H y ry I I

I I I

r
I

C1
o

c

I d4

F H H H 6 j ON 7r
CD

I
Ii to H t j j C CrSo C w

O

r
t d rp t7 i w t CD
m Cl1 cn I

rD

p 9
l j
rrlaaC9 R

tyv ad w
R to rn r to r Ga rri

I
1

worm tW m 1 14
to

1 H 11 I1 M F1 04 H yr H h6 H H H

15



Table 5 Distance of movement and locations of individual seals

No of Average a Number of

Seal moves distance km Locations Locations

Females

024 2 480 0 KR DE 2

033 0 DE 1

092 2 210 0 MB DE 2

234 0 DE 1

313 3 47 11 TB SP DE 3

415 2 58 28 SR RR 3

491 3 24 4 DP PRH DP 3

710 2 48 0 TB DE 2

Totals 14 128 43

Males

047 4 12 0 PRH DE PRH DE 2

084 0 DE 1

124 4 18 0 PRH DP DE DF 3

176 0
i

DE 1

435 2 20 0 BP DE 2

753 0 DE 1

974 2 48 0 TB DE 2

Totals 12 26 4

a

BP Bolinas Point DE Drakes Estero DP Double Point KR Klamath

River MB Monterey Bay PRH Point Reyes Headlands RR Russian River
SP Salt Point SR Sea Ranch TB Tomales Bay
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the fall August October than during the winter NovemberFebruary or the
spring MarchApril ie eight versus six movements respectively Most

long distance movements were made by breeders during the fall and the
spring when seals were departing to wintering sites after the molt and
returning for the breeding season Table 6 One transient seal that

traveled 85 km did not return to Drakes during the breeding season

ACTIVITY PATTERNS

Resident seals exhibited distinct seasonal and circadian trends in

haulout behavior at Drakes Estero Resident seals were hauled out an

average of 092 003 of the days from August through October but only

077 004 of days from November through February Tables 7 8

p 0081 n 8 Wilcoxon matched pairs sign rank test The change in

number of days that seals were hauled out in winter was more pronounced for
females than males but sample sizes were too small to test for

significance If one looks at the individual patterns there is variation

but the trends are similar The proportion of tagged seals hauled out per

day relative to the total number of tagged resident seals was also greater
for August through November than from December through March Table 9

When resident seals were not hauled out they were in the water in the

vicinity of the haul out or they were absent from Drakes Estero The

length of absences averaged 14 to 19 consecutive days for over six
months the longest absence was 10 days Table 10 Length of absences was

similar for females and males

When seals were present in Drakes Estero the haul out was strongly

17



a

Table 6 Movements of resident breeding and transient seals by season

Resident Breeder Transient Totals

Number of seals 8 4 3 15

Number moves 25 km 11 3 7 21

Number moves 25 km 2 9 2 13

Number of moves by season
AugOct

25 km 6 2 5 13

25 km 2 4 1 7

NovFeb

C25 km 5 1 7 6

2 5 km 0 1 1 2

March

25 km 0 0 2 2

25 km 0 4 0 4

a

Local movements not recorded after March because transmitters ceased

functioning
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Table 7 Proportion of days resident seals were hauled oout Dr

Estero during the fall and winter and March b number of

monitored Only resident seals includeddays

SEAL BY RADIO FREQUENCY
AVERAGE

Female Male Total

SEASON 033

w

0909Fall

234 710

09

047

10

084 176

08 10

435 753

10 10 0900 0900 0900

Augpct

Winter 07 06 07 07 08 09 08 09 0701 0800 0800

NonFeb

Spring 07 06 05 07 09 a7as 0701
070 i

March
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Table S proportion of days per month each seal was hauled out at Drakes
Es

MONTH

Seal AugSeP
Oct Nov Dec Jan Feb Mar

Females
09 10 10 09 07 08 06 0

RT033
RT234 09 06 09 05 05 07

RT491 05 04

08 09 05 09 07 Ob 06
RT710 09

Males
09 lq 10 09 Q8 07 03

RT047
08 08 06 08 09 0 8

07 fl6
RT084

RT176 10 10 10 08 Q9

RT272

RT435

0

09 10 10 09 08
09 49

RT753 09 10 10 09 09 08

Total Average 09 08 09 08 08 07

01

06
01

07

01

SE 01 01 01 01 01

10 9 8 8 8 6
n

Female
08 07 09 06 07 07 06 07

Average
01 01 01 01 0 5 z5SE

4 4 3 01
n

Male

Average 09 09 09 0 8 0 9 0 8 0 b 0

SE 00 01 01 01 00 00 02 31165 5 5 5 3 3

Transmitter ceased functioning
Seal no longer present at Drakes Estero
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Table 9 Proportion of resident radio tagged seals hauled out each day
seals with transmitters that are no longer functional breeders
and transients are excluded

MONTH

Date Aug Sep Oct Nov Dec Jan Feb Mar

1 09 10 06 07 10 10

2 09 09 10 04 06 10

3 10 09 10 09 06 06 08

4 07 09 09 10 04 08 10

5 07 08 10 10 10 08 10

6 07 10 09 10 10 10

7 09 10 07 09 08 02

8 08 06 10 10 02 04

9 09 09 10 07 O8 0

10 04 06 09 07 08 0

11 03 08 04 06 08 0

12 06 08 06 0 10

13 08 05 07 07 06 08

14 09 05 10 03 02 10

15 09 06 10 09 06 10

16 08 08 10 04 10 08

17 09 08 10 07 08

18 10 09 10 09 08

19 10 10 09 04 08

20 10 09 10 07 05

21 10 07 07 08 10

22 10 09 06 06

23 10 10 07 04

24 10 06 07 04

25 10 09 06 03 06

26 10 09 05 06 08

27 08 09 02 06 06

28 09 09 02 07 02

29 09 09 0

30 10 09 04 05 07

x 09 09 09 O8 07 06 06 07

SE 00 00 0 00 01 00 01 01

Adjusted figures including breeders and transients

x 06 05 05 04 04 03 02 03

SE 01 01 00 01 02 01 01 01

21



Table 10 Average length of time resident seals were absent from Drakes
Estero measured in consecutive days Seals were neither in

the vicinity in the water nor hauled out Insufficient data

were available for September and October Averages and modes
for days absent are presented for seal and for each month

AVERAGE BY MONTH AVERAGE ALL MONTHS

Seal Aug Nov Dec Jan Feb Mar x SE mode range n

033 1 1 2 1 2 1 14 02 1 13 19

234 1 2 3 0 26 08 1 110 10

710 2 1 0 1 0 2 14 03 1 13 6

047 1 1 2 1 2 15 03 1 14 13

084 2 0 1 1 2 1 13 02 1 13 14

176 0 0 1 10 0 1 1 2

435 1 0 1 10 0 1 1 5

Average days by month all seals combined

x 15 14 19 10 18 14

SE 03 03 06 00 05 02

mode 1 1 1 1 1 1

range 13 14 110 1 14 12

n 10 9 16 13 13 8

Transmitter ceased functioning
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diurnal in all months monitored and most hauled out during mid day

regardless of season The proportion of tagged seals hauled out over a

24hr period was largest 0800 to 1400 hr in August and 1000 to 1600 hr in

December Table 11 On average seals hauled out for a total of seven

hours per day however seals would often haul out more than once per day

The duration of a single hauling bout averaged 48 to 56 hrs Table 12

The averages for hours perday and lengthofhauling bout were not

significantly different between August and December hour p 88 length

p 84 Wilcoxon matched pairs signranks test m 3 n 5 Our sample

was too small to test for differences between males and females however

in December two pregnant females RT234 and RT710 that gave birth in April

spent fewer hours on share per day than males Individuals hauled out for

up to 34 hrs in August but never more than 17 hrs in December The

average number of hauling bouts per day was similar in August x 16
005 and December x 14 005 and for both sexes females in

August x 17 008 and December x 14 009 males in August x

x 15 006 and December x 14 007 and ranged between one and

four Ninety five percent of the 372 hauling bouts in August and 96 of

the 212 in December were 12 hrs or less 20 of the hauling bouts were less

than two hrs in both August and December

The length of a hauling bout was affected by the time of initiation

in August such that seals that first hauled out between 0500 and 0900 hr

were on shore longer than seals that initiated a haulout between 0900 and

2400 hr in December though time of initiation did not appear to

influence length of bout Table 13 Though seals initiated a hauling bout
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Table 11 The proportion of resident seals hauled out per day during
twohour intervals

24

August December

Hours EM n x SE n

00002000 01 00 30 01 00 28

02000400 01 00 30 01 00 28

04000600 02 00 30 02 01 28

06000800 05 01 30 02 01 28

08001000 07 01 30 03 01 28

10001200 07 01 30 05 01 28

12001400 06 00 30 06 01 28

14001600 05 01 30 05 01 28

16001800 05 00 30 05 01 28

18002000 03 01 30 03 01 28

20002200 02 00 30 02 00 28

22002400 01 00 30 02 00 28
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Table 12 Average number of hours per day and the average duration of
haul nuts presented for individuals and by seasonh
1

Length of Bout

FEMALES

54 46

SAL

69 60 55

033 234 710 047 M084

11

N176 435 753 ALL SEALS

AUGUST

SE

Median 42 50 40 48 50

1 19

70

134

5 0
116

50

117

Hours UaY
67 80 71 72 78 76 76 78 75

SE 06 07 07 08 09 08 07

75

07

70

02
70

Median 65 82 65
1 17

63

119

80

119

75

119 1 16 117 120

Range
113 1 20

27 28 24 30 27 28 219
28 27

45 50 68 70 67 71 55

n

x

06 13 08 08 06 09 06 07

55

Length of Bout
54 46 65 63 69 60 55

47

07 07 04 11 09 11 08 07 02

04SE

Median 42 50 40 48 50

1 19

70

134

5 0
116

50

117 134

Range
113 120 110 128

32 35 40 40 53 339

Range

38 49 52

113

26 22 22 23 26 171n

n

19 11 21

DECEMBER

Hours IDaY
53 55 78 76 81 8 1 80 73

x
70

0 12 08 06 05 06 06 07 0

75SE

Median 60 40 50 90 78

113

78

1 13

8 0

116

83

115 6

Range 115 1 16 114 113

26 22 22 23 26 171n

19 11 21

Length of Bout
48 45 50 68 70 67 71 55 5

x

06 13 08 08 06 09 06 07

55

02
55SE

Median 56 25 45 75

1 17

75

113

73

1 13

78
11

Rasa 18 116 1 14
28 27 30 2929 4004 208

19 11 24

a

Season is represented by data from one month
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Table 13 Length of haulout in relationship to time of initiation

26

August December

Hours nx SEr x Range nx SE x Range

01040500 32 688y89 525 119 12 538 114 375 113

05000700 74 709 65 60 134 33 530 58 55 1 13

07000900 86 563 39 55 126 29 665 76 70 116

09001100 47 339 34 30 112 36 696 49 75 113

11001300 33 339 47 25 1 9 44 571 42 60 113

13001500 44 374 39 35 113 19 526 79 50 113

15001700 28 341 39 35 18 14 489 14 20 1 17

17001900 20 283 77 15 116 5 50 149 40 110

19002400 25 194 44 10 112 20 398 71 275 112
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at all hours of the day most initiations occurred during daylight hours

between 0400 and 1600 hr for August and between 0600 and 1400 hr for

December Table 14 The pattern was similar for both males and females

DISCUSSION

Results from one survey year indicate that the decline in seal numbers

during the winter months is related to both a seasonal movement away from

Drakes Estero and a reduction in the number of days spent hauled out for the

remaining animals Among radiotagged animals equal numbers remained in

and moved away from Drakes Estero departees were composed of more females

than males Similar to results in Alaska Pitcher and McAllister 1981

and on San Nicolas Island Stewart and Yochem 1983 we found a high level

of site fidelity with seals using no more than three sites Exclusive use

of one haulout site has also been noted in other studies Boulva and

McLaren 1979 Herder 1986 Stewart and Yochem 1983 In contrast to seals

at the Klamath River Herder 1986 most movements of seals from Drakes

Estero occurred from August to October however we have no data for the

period from April to June when Klamath seals exhibited the greatest local

movement We found as did Herder 1986 that females made more long

distant moves than males Immature seals may travel greater distances than

adult animals as suggested by Pitcher and McAllister 1981 but we have

no information on this

In general we observed that if a seal moved to a location greater than
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Table 14 Frequency of initiation of haulout bouts in relationship to
time of day by season for females males and all seals

28

August December

n 28d 1985 n x 30d

Time Female Male Total Female Male Total

00000200 2 5 7 4 6 10

02000400 3 7 10 4 1 5

04000600 24 17 41 8 10 18

06000800 35 72 107 8 21 29

08001000 24 36 60 7 23 30

10001200 10 It 27 11 39 50

12001400 10 30 40 10 22 32

14001600 13 24 37 3 7 10

16001800 10 18 28 5 13 18

18002000 8 9 17 2 8 10

20002200 9 2 11 2 3 5

22002400 4 1 5 3 3 6
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25 km away from the capture site it remained there for an extended time

rather than continuing to travel The majority of these long range

movements occurred after the molt and prior to the breeding season The

movements were to well established haulout sites in estuaries Tomales

Bay at river mouths Klamath and Russian rivers and at coastal sites

Double Point Hopkins Marine Station

The localities at which seals relocated may be preferred winter

foraging areas However because migrant seals were highly individual in

the distance of their movement and their final destination we suggest that

seals were not responding to a single prey situation as was noted in winter

movements of seals in Oregon and Washington Instead individuals may be

expressing a preference for location based on past experience including

foraging success Beach et al 1985 Brown and Mate 1983

The observed movements indicate that Drakes Estero is an important

breeding area for seals between Monterey Bay and the Klamath River an

overall distance of 690 km The three seals which did not return to Drakes

Estero in the following breeding season may visit Drakes Estero only during

the molt or use it only as a secondary haulout site as did one transient

which visited Drakes Estero twice after capture but resided at Double Point

through the breeding season The movements also indicate that there is

substantial mixing among harbor seal colonies along the central and

northern California coast and that seals in central and northern

California may represent a subpopulation of harbor seals in California

Herder 1486 and Brown and Mate 1983 also found movement of seals

between colonies in the Klamath River and Alsea Bay Oregonand between
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seals in Oregon and Washington

All recorded foraging activities and movements of seals in the Point

Reyes area appeared to be limited to within 08 km of shore Though

pelagic movements of harbor seals have been recorded by others Pitcher and
McAllister 1981 Spaulding 1964 Stewart and Yochem 1983 Wahl 1977 our

results suggest nearshore feeding and migration are more typical than
offshore

Seals that remained at Drakes Estero were hauled out on more days and

in higher proportions of total animals in the fall than the winter months
Our figures on the proportion of days per month spent hauled out and on the
proportion of radiotagged seals hauled out per month were substantially
higher than those derived by both Stewart and Yochem 1983 and Pitcher and
MacAllister 1979 if we include in our analyses animals that departed

from Drakes Estero our figures would be similar see Table 9 for adjusted

figures We eliminated these animals from analyses though since the

location of the departed animals had been ascertained thereby allowing for

more accurate assessments of time spent ashore for seals in the immediate

vicinity

When hauled out the number of hours per day that seals spent on shore

was similar for fall and winter as was the haul out time interval This

suggests that despite high tides during the day in winter with winter
storms accentuating high tides seals were regular in the length of time

they hauled out but not in the number ofdays hauled out Both Sullivan

1979 and Stewart and Yochem 1983 observed a higher average time per day
that seals were hauled out 44 and 39 respectively than we found for
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seals at Drakes Estero 29X Differences may be attributed to stronger

tidal influences at Drakes Estero or to exposure to disturbance from
humans though Limantour Spit is exposed at all tide levels seals there
are more frequently subjected to human distubance Seals at Drakes Estero

may therefore be forced to spend more time in the water Females may

haulout for shorter periods both in number of days and number of hours per

day than males in the winter see also Stewart and Yochem 1983 The small

differences between means coupled with the small sample of animals result
in insignificant differences at this time Pregnant females may require

more time feeding than males

The strong diurnal haul out pattern documented at Drakes Estero

previously Alien and Huber 1983 and shown by innumerable other
researchers Boulva and McLaren 1979 Fancher 1979 and Stewart and Yochem
1983 was further confirmed in this study Though seals hauled out at all

hours of a day peak abundance based on the proportion of tagged animals
occurred midday Stewart and Yochem 1983 determined that time of

initiation of a haulout bout did not influence the length of the bout

however we found that in August seals hauled out for longer periods when
bouts were initiated between 0100 and 0900 hr than for other time periods

during the day or night In December time of day did not appear to

influence the length of bout during daylight hours but did during the

night Differences may be attributed to changes in day length andor

frequency of human disturbance at Drakes Estero

Absences of resident seals from Drakes Estero averaged about one day

suggesting that absentees were foraging fairly close by the local movement
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patterns observed during aerial surveys also support this conclusion

SUMRkRY

1 Evidence from movement patterns indicates that Drakes Estero is a

focal breeding area for seals ranging as far south as Monterey Bay and as

far north as the Klamath River and thereforethat northern and central

California may represent a subpopulation of harbor seals in California It

is also likely that some mixing between seals from Oregon and this

subpopulation occurs Herder 1986

2 A larger proportion of tagged seals hauled out on a daily basis in

August 927 than in December 777 and this difference appeared to be

more pronounced for females than for males

3 The largest proportion of seals were hauled out between 0400 and

1600 hr in August and this represented between 537 and 717 of the estimated

number of seals in the area

4 Seasonal changes in abundance are a function of the movement of

seals away from Drakes Estero and of a decrease in the number of days that

seals spent hauled out in the winter
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ABSTRACT

We surveyed three species of pinnipeds harbor seals

California sea lions and northern sea lions for a

second year in Point Reyes California from fiiarch 1983

through February 1984 Information gathered for both

years 198283 198394 are compared harbor seals

though present year round were most abundant during the

breeding season the maximum count for the season was

2449 including 527 pups The majority of breeding seals

migrated to coastal locations rather than estuarine ones

At Double Point the breeding population has expanded

threefold since 1976 the annual rate of growth though

has not been constant During the non breeding season

population numbers have remained stable Sea lions also

were seasonally abundant in Point Reyes Northern sea

lion numbers peaked during the breeding season

California sea lion numbers peaked during the southern

spring migration and the northern fall migration when

traveling to and from breeding grounds and peaked again

in December during the herring run in Tomales Bay A

significantly larger number of California sea lions

composed of mostly immatures was present in 1983 84 than

in 198283 The optimum time to census sea lions in

Point Reyes was between 1100 and 1600 hr when low tides

occurred mid play
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PART A HARBOR SEALS

Sarah G Allen

INTRODUCTION

Throughout historical times harbor seals Phoca vitulina have

resided at Point Reyes California Scammon 1874 was the first to record

their presence 1850s but only in recent years have researchers

attempted to document the seasonal abundance of this species in the

California coastal zone Carlisle and Alpin 1966 and 1971 Dohl et al

1982 Frey and Alpin 1970 Hanan 1985 Mate 1977 and Miller 1983 The

results of these surveys however are insufficient for designing a

reliable management plan for harbor seals specific to the Point Peyes area

With the more generalized statewide emphasis of present information we

lack insight into the peculiarities of this local population In addition

little information has been available on the reproductive rates of harbor

seals in the region Incidental information on pinni in Point Reyes

has been noted by than 1979 in reports on Areas of Special Biological

Significance ASKS and by Allen et al1985

Our twoyear survey 19821984 was designed to provide comprehensive

information on abundance and seasonal use patterns of harbor seals in the

coastal zone of the Point Reyes area In the first survey year we refined

our census techniques by evaluating the tidal and diurnal differences in

seal haulout behavior as well as identifying haulout sites and the
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significance of each Data from the second survey year validated findings

on seasonal and spatial trends We include in this report analyses of data

collected since 1976 at Double Point the largest breeding site in the

region

STUDY AREA AND METHODS

Study Area

The coastal zone of the Point Reyes Farallon Islands National Marine

Sanctuary extends from Bodega Bay 38 3014 south to Bolinas Bay 37

30N Figure 1 Included are embayments such as Tomales Bay Drakes

Estero and Bolinas Lagoon The Point Reyes National Seashore PRNS the

Golden Gate National Recreation Area GGITRA and the Marin County

Department of Parks and Recreation share boundaries with the Sanctuary over

segments of this coastline In addition to the protection afforded by Park

and Sanctuary status Bird Rock Point Reyes Headland and Double Point

were designated as Areas of Special Biological Significance ASBS by the

California Department of Fish and Game CDFG and the State dater Resources

Control Board

Much of this coastline remained largely undeveloped even before

inclusion into PRIFS and GGNRA during the 1960s and 1970s An

agricultural character and the inaccessibility of much of the area afforded

protection from human disruption Consequently use of habitat by seals

has probably has not changed significantly over the past few decades
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The topographical diversity of this coastal zone contributed to the

broad range of substrates in seal habitat including tidal mud flats

offshore tidal ledges and sandy beaches Coastal locations included

Tomales Point Point Reyes Headland Double Point and Duxbury Reef

estuarine locations included Tomales Bay Drakes Estero and Bolinas Lagoon

Figure 1

Data Collection

We counted seals twice each month at all locations from March 1983

through February 1984 Censuses occurred simultaneously in the afternoon

during low to meeiumlow tides except on a few occasions when weather

conditions hindered human access to remote sites Days when low to

mediumloin tides occurred nidday to early afternoon were chosen to

maximize counts Ainley et al 1977 Allen et al 1985 Fancher 1979

Stewart 1984 In addition an all day census at primary locations was

conducted in June when seal numbers reach their annual maxima in the area

Allen and Huber 1983 Miller 1983 This allday census was undertaken to

confirm that there were no diurnal and tidal differences in haul out

patterns between locations and to provide a maximum estimate of seals in

the Point Reyes region

Whenever possible we classified seals in three categories based on size

and color adults subadults and pups Seals in the eastern Pacific are

purported to reach sexual maturity between three and six years of age Bigg

1969 At locations other than Double Point Drakes Estero Point Reyes

Headland and Tomales Point distance from observer and the oblique angle
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of view made it difficult to distinguish subadults Pups were easily

identified at all locations during the breeding season because of their

bright Coloration and diminutive size

We counted seals on four to five consecutive days at Double Point

during the breeding season March through June and molting period June

through August in 1983 and 1984 in order to determine daily variability in

the haul out pattern

Data Analysis

For analysis of seasonal trends we divided the year into three

seasons breeding March through June summer July through October and

winter November through February We examined seasonal means for the

region and for each site and used a t test to compare the average abundance

for spring summer and winter of 1982 with that of 1983 Age class

representation for subadults and pups was expressed as a percentage of the

total herd Haximum counts of pups for the region were based on

simultaneous censuses in the event that females with pups might travel

between locations To test whether the seasonal haul out pattern was

different at coastal compared to estuarine locations during breeding and

nonbreeding seasons summer and winter seasons combined in 1982 and 1983

we made two 2 x 2 contingency tables We used a loglinear model to

analyze the tables and then we used FreemanTukey deviates to see which

cells did not fit the model Fienberg 1981

Examination of trends in abundance at Double Point included data

collected by Allen unpublished data from January 1976 to June 1984
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During that period seals were censused on 325 days with over 625 hours of

observation Seasonal coverage was similar for all years except 1979 and

1980 Most censuses were confined to the hours 07001630 because the

remoteness of the area required three hours of hiking round trip We

estimated the increase in the number of seals at Double Point from 1976 to

1984 by dividing the seasonal mean of 1984 by that of 1976 The change in

abundance for each year was determined from the formula t 1

N
t

where N is the mean population size and t is the year Caughley 1977

We examined the representation of sex and age classes at Double Point

in spring 1984 to identify more accurately which animals accounted for this

annual peak The period was divided into early March to midApril

middle raidApril to midHay and late midPlay to tune Seals were

categorized as male female female with pup subadult and pup We then

calculated the percent representation of each category by dividing the

number identified for each category by the total number of animals

classified Since male and female adult seals are almost identical in

size we were not able to sex all adult animals and did not attempt to sex

subadults

The daily variability in the number of seals hauled out at Double Point

during the breeding season was compared with that of the molt period late

June through July and the end of molt August using the coefficient of
SD

variation CV Snedecor and Cochran 1967 Only counts from
X

12001400 hr and front 1 3 hr after low tide were used in the analysis For

comparison we calculated an analogous CV from data gathered at Bolinas
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Lagoon by Allen unpubl data

We were able to identify a number of individual females at Double Point

by scars and unusual spot patterns For eight years we noted the

recurrence of many of these animals during successive breeding seasons

Allen unpubl data To verify the accuracy of our ability to identify

individuals we compared the presence of known females during consecutive

threeday periods during the 1977 1983 and 1984 breeding seasons

excluding days when excessive disturbance occurred We calculated the

probability of sighting P by the formula

N

P 1 and 3

N

13

where N
1 and 3 is the number of females seen only on days one and three

and N
13

is the number seen on all three days The average for all

threeday periods was used as the probability of sighting P Our

estimated average probability of sighting was 09 n 3 range 0810

The sample size of known individuals was small 7 5 6 but these animals

were easily distinguished within a herd composed of 400700 animals Since

our probability of sighting was within an acceptable range we felt

confident in calculating the pupping frequency of known females and the

probability of pupping

The pupping frequency pf of females was figured from the conditional

probabilities for successive samples of females in threeyear sets using

the formula
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No of same females in denominator seen wfpup in yr
p f

i 1

Igo of females seen in yr i
Known individual adult females identified from 1977 to 1979 represented set

1 and from 1982 to 1984 represented set 2 We eliminated from our

tabulations two groups of known females 1 females not seen all three

years Siniff et al 1977 and 2 those that did not have pups in year 1

because they may not have been sexually mature then We included these two

groups of females however when presenting a summary of pupping success

The probability of pupping X was estimated from a binomial pupping model

Siniff et al 1977 with the equation Xp where P i is years with
n

pup for female
i

divided by total years female was present and n the
1

number of known females Only known females present in three successive

years were included in the model If a female was determined to be

pregnant by the size and shape of her abdomen but was not seen attending a

pup later she was included in the sample as having pupped

RESULTS

Seasonal and Spatial Use Patterns

Regional

Harbor seals were present year round at all locations censured within

the Point Reyes area in 1983 and as determined in the 1982 survey the

numbers fluctuated seasonally with more seals hauled out in spring x

16534 SE 1210 n 9 and summer x 12701 SE 2106 n 8 than

in winter X 10891 SE 701 n 8 Table 2 Seasonal means in 1982

versus those in 1983 were not significantly different spring t 1225 p

01 summer t 3318 p 01 winter t 7421 02 p 01 The
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highest counts for the region in 1983 occurred in May 2449 and July 2323
Figure 2 Tomales Point Drakes Estero and Double Point were the areas

of highest seal concentration contributing most to the total number of pups
Tables 1 and 3 Pups were first identified at haul out sites in late

March and their numbers peaked during the first week of May for both years
with 566 in 1982 and 527 in 1983 Pups represented 24 of the total count

2339 in 1982 and 22 2449 in 1983 Table 3 The mean percentage

representation of subadult seals at Tomales Point Point Reyes Headland
Drakes Estero and Double Point was much the same for all seasons in 1983

spring x 180 SD 70 n 8 summer x 174 SD 30 n 8

winter x 150 SD 44 n 9 As was observed in the 1982 survey

subadult representation declined in May 1983 x 85 17311820 7911101

The all day census conducted in June 1983 confirmed that more seals were

present at all haulout sites mid day a couple of hours after low tide
with only Tomales Bay being exceptional but did not provide a maximum

estimate for the seal population in the Point Reyes region Table 4 More

seals were counted in Tomales Bay early in the morning but the numbers were

only slightly lower midday Though midday yielded maximum numbers many

seals remained at haulout sites into mid afternoon despite rising tides

Duxbury Reef could accomodate large numbers of seals until about four hours

after low tide when it was awash Seals that hauled out on offshore rocks

at Bird Rock and Double Point shifted to higher ground as the tide rose and

consequently even at five hours after low tide many seals were hauled out
At estuarine locations haulout space was reduced slightly beginning a

couple of hours prior to high tide and so a substantial number of seals
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remained until late afternoon

Coastal areas accomodated a large influx of seals during the breeding

season x 9927 SE 758 n 9 in comparison to estuarine sites

x 6608 SE 590 n 9 During the nonbreeding season the coastal

populations declined substantially x 6183 SE 832 n 15 whereas

estuarine ones declined only slightly x 5959 SE 376 n 15 The

log linear model comparing coastal and estuarine locations during breeding

and nonbreeding seasons for 1982 and 1983 revealed that none of the

variables were equal X 2 2645 p 0001 The variable which least fit

the model was the figure for estuarine locations during the breeding season

in 1983 Table 5 The estuarine pattern changed significantly in 1983 with

fewer seals recorded during the breeding season and more during the

non breeding season compared to that of 1982 Thus the coastal pattern was

similar though not identical for both years These findings suggested that

more seals were migrating to coastal areas than to estuaries during the

breeding season

The seasonal pattern for each haulout site reflected this difference

between coastal and estuarine groups and when examining each we can

identify where the deviation from the 1982 estuarine pattern took place

Bodega Rock

Seals were seen hauled out on tidal reefs of this offshore sea stack

We counted a maximum of 54 seals in February 1984 Pups were not seen in

1983 Table 1
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Tomales Bay

Seals hauled out predominantly on tidal sand bats extending from Toms

Point to Sand Point in 1983 They were seen infrequently at Hog Island

Seasonal means revealed that numbers remained relatively stable throughout

the spring and summer months and were slightly higher in winter liable 2

The winter peak in 1983 was in contrast to a distinct decline in numbers in

the winter of 1982 Here is where the main divergence from the estuarine

model occurred In 1983 both spring and summer numbers were markedly lower

than those in 1982 Appendix I possibly because of disturbance Though

the frequency of disturbance was similar in 1982 and 1983 1982 16 of 26

censuses 1983 16 of 28 censuses the level of human activity was much

greater in 1983 Allen and Huber 1984 A maximum of 45 pups was counted in

May which is slightly lower than the figure in 1982 58 and represents 16

45275 of the population in Tomales Bay and 10 45527 of all pups

censused in the Point Reyes area A graph of the average number of seals by

month combining data for 1982 and 1983 displays the apparent decline in

attendance in early winter and again in June and July when visitor use in

the area is high Figure 3 Seal numbers in January through March were

higher than for most other months Herring Clupea pallasii spawn in

Tomales Bay at this time a known prey item of seals in the area Miller

1983 and may be related to increased seal abundance

Tomales Point

The largest concentrations of seals in the vicinity of Tomales Point

hauled out on Bird Rock north tidal rocks and Driftwood Beach The
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seasonal haulout patterns were nearly identical in 1982 and 1983 with most

seals recorded during the breeding season Table 2 A graph of the average

number of seals present by month combining data for 1982 and 1983

illustrates the rapid increase that occurs there in May June and July and

the equally rapid decline from August through February Figure 4 Tomales

Point is one of the three most important breeding areas in the Point Reyes

region with pups representing 24 122514 of total seals censused at the

Point and 23 120527 of all pups censused in 1983

Point Reyes Headland

Point Reyes Headland is a minor coastal haulout area where seals were

scattered along offshore rocks and in pocket beaches around Split Rock and

Sea Lion Coves Counts were highest during the breeding season Table 2

one pup was seen in June In contrast to 1982 the mean count during winter

1983 was slightly larger than that of the summer The combined data of 1982

and 1983 reveal an irregular pattern small numbers of seals were present

during April and May the peak of breeding and again in winter but were

most abundant just prior to and just after the breeding season Figure 5

Geographically this point bisects the distance between two major coastal

haulout sites and may be frequented by animals moving to or from breeding

grounds We often observed harbor seals sharing pocket beaches here with

northern elephant seals Mirounga angustirostrus and occasionally observed

then displaced by these larger seals
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Drakes Estero

Drakes Estero is one of the three largest breeding areas in the Point

Reyes area Seals hauled out on virtually every sand bar far up into the

estero during the breeding season and Limantour Spit was used primarily

then The 1983 pattern resembled closely that of 1982 with high counts

during spring and summer and lower counts during winter Table 2 A

maximum of 122 pups was counted in May 1983 accounting for 19 122556 of

the total breeding population there Twentythree percent 122527 of all

pups in the Point Reyes area occurred at Drakes Estero in 1983 A graph of

the combined data from 1982 and 1983 reveals that seals were present in

large numbers year round in contrast to the two other most important

breeding areas Tomales Point and Double Point Figure 6

Duxbury Reef

The majority of seals hauled out on an intertidal reef extending from

Bolinas Headland we identified a secondary haulout site in 1983 which was

another reef 12 mi further north at Bolinas Point Duxbury Reef was the

only coastal site in 1983 where the seasonal mean number of seals was higher

in summer than in spring the average in winter was similar to that in

spring Table 2 The monthly pattern exhibited in Figure 7 displayed a

peak in September and October and a decline in July numbers varied greatly

however within July Few pups 5 were observed in 1982 and 1983

Bolinas Lagoon

Bolinas Lagoon is an estuarine habitat where seals haul out on tidal mud
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flats bordering two islands lent and Pickleweed In a previous study Kent

Island was the preferred site for all seasons Allen et al 1985 In 1982

and 1983 however Pickleweed Island was the preferred location The

seasonal pattern in 1983 was nearly identical to that of 1982 with a summer

annual peak rather than one in spring and a much reduced number in winter

Table 2 Bolinas Lagoon was not an important pupping ground only 17 pups

were counted in May both of 1982 and 1983 Bolinas Lagoon like Drakes

Estero did not display the monthly extremes in seal numbers characteristic

of coastal colonies Figure 8

Double Point

The seasonal variation in the average number of seals at Double Point in

1983 followed the pattern recorded since 1976 with a large influx of animals

occuring in spring and then dispersing rapidly in summer and winter Table 2

Maximum numbers in 1982 and 1983 occurred during the months from April

through July we observed fewer seals from September through January Figure

9 The months August September and February March were transition periods

when numbers declined or increased respectively Counts during November

reached the annual low Pups accounted for 32 262832 of all seals

censused at Double Point in May 1983 and 50 262527 of all pups censused

in the Point Reyes area Table 3

Since 1976 pups have been initially sighted each year in late March or

early April the maximum pup count has occurred consistently during the

first two weeks of May The May peak for all years coincided with the

annual peak for all age classes combined but surprisingly more adult seals
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hauled out in June 74 and July 80 than in May 547 The peaks

coincided with the mating period and the onset of molt respectively Figure
9 Table 6 Females come into estrus after pups are weaned and mating

apparently extends into August Bigg 1969 We observed mating on four

occasions in late May and early June 1983 Allen 1985 Seals at Double

Point molted from early June to early August

The mean number of subadult seals was largest during the months flanking
the breeding season February and March and June and July Figure 9 Table
6 During May the ntunber of subadults declined only slightly but their
proportion to all seals counted then was much lower than in other months
The percent representation of subadults was highest in September October
and December Table 6

A closer examination of sex and age classes of the main herd at Double
Point during the breeding season in 1984 revealed distinct trends in the
representation of each category Table 7 Early in the season females

331 males 301 and subadults 271 were equally abundant At the height

of the season though the herd consisted primarily of females 381

particularly females with pups 331 and pups 391 Late in the season

the herd also consisted mostly of females 381 and pups 331 but fewer
females were with pups and the percentage of subadults began to increase
The representation of males remained low from April 17 through May 31

A comparison of the mean number of seals counted during the 1975
breeding season x 1952 SE 176 n 14 range 112320 with that of

1984 x 5783 SE 415 n 22 range 101 897 showed a threefold

increase The change in abundance for each year however was
not linear
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over this nineyear period Table 8 For most years there was no change

but in 1977 and 1982 seal numbers rose The summer and winter seasonal means

for 1976 summer x 1657 SE 357 n 13 winter x 1238 SE

340 n 9 and 1977 summer x 2226 SE 359 n 21 winter x

1068 SE 221 n 10 were not substantially different from those of

1983 summer x 1743 SE 537 n 14 winter x 2158 SE 322

n 15

Daily Variability

The variability in the number of seals hauled out at Double Point over

successive days was greater during the breeding season than during the molt

Table 9 The same was true for the herd in Bolinas Lagoon At the end of

the molting period August the daily variability increased substantially

at Double Point but in Bolinas Lagoon it remained the same Disturbance

and inclement weather at Double Point are partially responsible for the

increased variation during the breeding season Because of these

uncontrolled factors influencing the daily variability we are not

completely confident with the results of these analyses

Reproductive Rates

A summary of pupping success of known individual females is presented in

Table 10 The proportion of known females observed in a given year that had

pups was similar for all years A small proportion of females were not

seen in successive years with the exception of 1984 A larger proportion of

females also did not bear pups in 1984 A total of 13 females present all
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three years were observed with pups in 1977 Eleven of the females were

r esighted with pups in the second year yielding a pupping rate of 085

1113 The proportion of known females that pupped all three years for

this set was 077 1013 In the second set a total of 11 females

present all three years were seen with pups and all of these were

resighted with pups in 1953 This yielded a pupping rate of 10 1111

the proportion of females that pupped all three years was 911 for a rate of
082 Both threeyear sets yielded a high probability that females with

pups in year 1 would have a pup in successive years The probability of

pupping was 089 for set 1 and 0192 for set 2

DISCUSSION

The results of the 1982 survey in combination with those of 1983 provide

a much clearer understanding of harbor seal aggregations in Point Reyes We

have identified when and where seals are seasonally abundant and when is the

ootimum time to census In 1952 we determined that diurnal and tidal

effects on seal haulout behavior vary within an optimum range from midday

to late afternoon at low to medium tides depending upon the physical

attributes of each location This was verified in the all day simultaneous

census in Jjjne 1983 The diurnal pattern was similar to that of other

locations in California Mowry Slough in San Francisco Bay Faucher 1979

Southeast Farallon Island Ainley et al 1977 Bolinas Lagoon Allen et al

1985 and San Higuel Island Stewart 1984

It is apparent that the Point Reyes area accomodates a large

harbor seal breeding population Weak figures tabulated in May 2449 and
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July 2323 1983 and in May 2339 and June 2502 1982 are comparable

Population estimates by the California Department of Fish and Game CDFG

based on aerial surveys in April and June 1982 and 1983 Miller 1983 D

Hanan 1985 are similar to our censuses for those months The Point Reyes

harbor seal population during the breeding season represented 19 of the

total estimated California population excluding the Channel Islands in

1982 considered to be the largest concentration in the state Miller 1983

Preliminary analysis of the CDFG survey in 1983 confirms this estimate with

a statewide figure of 9010 animals in April and 10763 in June including

an estimated 1852 and 1985 seals respectively in Point Reyes D Hanan

pers coma Miller calculated an estimate of 1309 pups in California

excluding the Channel Islands in April 1982 The April 1983 pup count for

the state was 642 D Hanan pers Comm The respective pup estimates

calculated by CDFG for Point Reyes were 217 10 of the total state pup

estimate in 1982 and 157 25 of the total pup estimate in 1983 Nearly

three quarters of pups censused by CDFG in Point Reyes in 1983 were at

Double Point The representation of pups at Point Reyes to the statewide

estimate is likely even greater because most pups are born in May rather

than April Consequently Point Reyes is perhaps even more important as a

breeding ground for harbor seals

Coastal areas accomodated the major portion of migratory animals again

in 1983 There was no evidence that estuarine animals shifted to coastal

areas to breed However a subadult male seal rescued from Tomales Say on

4 March 1984 by the California Marine Mammal Center and released the

following day at Point Reyes Headland with a rear flipper tag was identified
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by us at Double Pointon April 11 and 12 1984 L Amaya California Marine

Mammal Center Fort Cronkhite CA pers comm That the animal arrived

at a major coastal haul out site rather than returning to an estuarine one

indicates that the animal was probably familiar with the area Although

seals radiotagged by Brown and Mate 1983 traveled locally between a

coastal haul out site and estuarine ones the majority of migrants in the

Point Reyes area likely travel from outlying areas A comparison of aerial

surveys conducted by Dohl 1982 in May and January suggested a northward

movement of seals from this region to Sonoma and Mendocino Counties in

winter Slater and Markowitz 1983 believed that adult seals dispersed

from San Mateo County haulout sites during the breeding season

the large influx of animals to coastal areas in Point Reyes during the

breeding season is composed primarily of adult seals The absence of

subadult seals during the breeding season also has been documented in other

harbor seal populations Naito and Konno 1979 Slater and Markowitz 1983

Based on our analysis of herd composition at Double Point adult females may

be the primary migrants to the region in April and May Nursery herds in

harbor seals have been remarked upon by others Brown and Mate 1983

Knudtson 1975 Naito and Konno 1979 Slater and Markowitz 1983 In

addition we have documented seasonal breeding site fidelity in females at

Double Point where several known females were resighted over successive

years We did not gather information on the sex composition of the herd in

June at Double Point we would expect though that males would represent an

increasingly larger proportion then because June is the mating season and

the onset of molt The larger number of adult animals at Double Point in



24

June and duly rather than May corroborates this Thus there may actually be

two distinct waves of migrants to rookeries in coastal areas the first one

consisting of mostly pregnant adult females and the second one mostly of

adult males

There is little information available for determining whether seal

abundance has been increasing in the Point Reyes region Earlier surveys

Carlisle and Alpin 1966 and 1971 Nate 1977 Risebrough et al 1978 and

data collected at Double Point indicates an increase during the breeding

season but there is no indication that the resident population has changed

because summer and winter averages at Double Point have been about the same

since 1976 Nevertheless the rate of expansion in seal numbers at Double

Point has not been constant Instead 1977 and 1982 are remarkable as years

when seal numbers rose substantially and then leveled out during the

intervening years Why these increases occurred is not known
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SURMARY

1 The optimum time during a day to census seals in Point Reyes is from

midday to late afternoon at low to medium tides depending upon the physical

attributes of each location

2 Day to day variability in the number of seals at haulout sites appears

to be less during the molt than during the breeding season We feel a

minimum of three successiveday censuses are required for more reliable

estimates during the breeding season because of the unpredictable influences

of other factors such as human disturbance and extreme weather conditions

3 Seals should be censused in the first two weeks of May when pup

representation is highest in order to determine an index on the health of

the breeding population A second census in late tune or early July when

more adult seals are present at haulout sites to molt would provide more

reliable estimates for the total population

4 Annual censuses would provide data for determining trends in abundance

Data at Double Point indicate that the growth rate is not constant

5 Information on summer and winter movements of breeding animals would be

invaluable for any longterm management programs since the breeding

population in Point Reyes represents a sizeable proportion of the state

population and since these animals migrate from unknown areas Radio tagging
is the most reliable method for tracking seal movements
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PART B SEA LIONS

Harriet R Huber

INTRODUCTION

A two year survey of the California Zaophus caliornianus and

northern Steller sea lion Eumetopias jubatus populations in the Point

ReyesFarallon Islands National Marine Sanctuary was initiated in March

1982 This survey was designed to determine the size of the Point Reyes

sea lion population its breeding status seasonal and diurnal fluctuations

in haulout patterns and how the Pacific herring Clupea pallasi run in

Tomales Bay affects sea lion numbers along the coast

Historical information on the Point Reyes sea lion population is

sketchy because identification of the two species was frequently confused

during the 1800x However both species were present at the Farallones and

at Seal Rock in San Francisco and so presumably they were present at the

Point Reyes Headlands as well During the 1800s northern sea lions

apparently bred on the Farallones and California sea lions hauled out

in large numbers during the non breeding season Allen 1870 Scammon 1874

Allen 1880 In the early twentieth century mostly northern sea lions

occupied what is now Marine Sanctuary waters and only northern sea lions

bred there Everman 1921 Starks 1921 Rowley 1929 California

Department of Fish and Game censuses of breeding sea lions along the

California coast between 1930 and 1970 Bonnot 1937 Bonnot et al 1938

Bureau of Marine Fisheries 1947 Bonnot and Ripley 1948 Carlisle and Alpin
I
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1966 1971 Frey and Alpin 1970 Ripley et al 1962 and other censuses

Chan 1979 Kohl 1982 Mate 1977 BUI 1981 are summarized in Allen and
Huber 1983 as are the results of the first year of this study March 1982
to February 1983 These articles describe fluctuations in numbers on the
mainland in recent years

METHODS

We censused California and northern sea lions at the Point Reyes

Headlands Figure 1 twice a month for the first year March 1932 February

1983 and weekly during the second year March 1983February 1984 During

both breeding seasons we censused once a week checking for evidence of
births One census each month lasted from 0700 h to 1800 h to assess sea

lion haulout patterns to discover when maximum numbers haul oiit and to
determine how seasonal diurnal and tidal changes affect each species
Some censuses were incomplete because weather fog rain high winds or
heat waves impeded the count We censused California sea lions at

Bodega Rock once a month during the first year and twice a month during the
second year During the herring run in Tomales Bay December to March

we conducted censuses by boat of California sea lions in the water nine
occurred during the first year and five during in the second year

All counts of the Point Reyes Headlands were made from Sea Lion

Overlook with a 25Y spotting scope In August 1982 a hidden cove

containing up to 100 animals was found south of the main haulout site from
then on we censused regularly from the antenna emplacement north of Sea
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Lion Overlook Descriptions of animals with distinctive scars or marks

were recorded whenever seen Weather and tidal conditions were also noted

Whenever possible we separated both sea lion species into five age and

sex classes adult male subadult male femalesize immature and pup

Adult males were defined as full grown males with completely developed

sagital crests subadult males were animals with the beginnings of a

sagital crest femalesize were large immature animals of either sex

without evidence of sagital crest this size also included adult females

immatures were small animals of either sex yearlings and 2 year olds and

pups were pups of the year flay through December These categories were

fairly easy to distinguish among northern sea lions and all animals of this

species described as female were indeed females With California sea lions

almost all femalesize animals were in fact immature males If we assume

that sex ratios of animals hauled out at Point Reyes are similar to animals

hauled out at the Farallones then the number of females changed from

virtually no females in the years prior to 1983 to a proportion of one

female to every three males in 198384 in the femalesize and smaller

category We compared mainland censuses with weekly sea lion censuses from

the Farallones during the same time period Because of the difficulty in

separating age classes when counting thousands of animals California sea

lions on the Farallones were divided into only four age classes male

femalesize immature and pup Males were defined as any animal with a

sagital crest
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RESULTS

California sea lions

Major differences in the number of California sea lions present and the
seasonal variation in agesex classes occurred in all three areas during

the second year of censusing March 1983 to February 1984

The peak number of animals was 763 on 5 August 1983 at the Point Reyes

Headlands Table 11 1534 on 31 October at Bodega Head Table 12 and

5570 on 28 July at the Farallones These counts are all two to three times

greater than peak numbers counted in the first year of the study Up to

116 Zalophus 95 of them immatures were counted at Double Point between

May and August 1983 another indication of increased numbers at Point
Reyes ITo California sea lions had been seen at Double Point during

theprevious seven years Allen unpubl data

At Bodega Rock the two years were similar with peaks during the spring

and fall migration Numbers during the second year however exhibited a

third peak coincident with the Tomales Bay herring run Figure 10 At the

other two sites there was less similarity between years The monthly mean

number of California sea lions was significantly larger during the second

year from May to August at Point Reyes MannWhitney Utest p005 and from

July to September at the Farallones MannWhitney Utest p0425
At Point Reyes and the Farallones not only did the number of animals

change between the two years but so did the yearly pattern In the first

year there were three peaks at Point Reyes in March at the beginning of
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the southward migration to the breeding rookeries in early September

during the northward migration and in late December during the herring run

in Tomales Bay Figure 11 In 198384 there was one large peak from May

to August which began during the southward migration and lasted through the

period of the northward migration This was followed by a much smaller peak

coinciding with the herring run in late December Figure 11 At the

Farallones during 198283 there were two peaks which corresponded to the

spring and fall migrations Figure 12 In 198384 a peak persisted through

the breeding season when there is normally a decline in numbers Figure

12 similar to the situation at Point Reyes Headlands

In looking at the proportion of different age Glasses in the Point Reyes

Zalophus population during 1982 83 we found adult males present in large

numbers from march through the first week of June when numbers dropped

dramatically Numbers remained low during the summer breeding season

except for a short peak in August Iliese peaks in the number of adult males

coincided with migration to and from southern rookeries and is the same

pattern we have found on the Farallones from 1972 to 1982 The pattern for

adult males in 1983 84 was quite different The southward migration peak

began earlier in March and was essentially completed by midMay During

the summer of 1983 the actual number of adult male California sea lions was

three times larger than in 1982 but the proportion of adult males in the

population dropped significantly from about 20 in 1982 to 10 in 1983

ttest p005 This indicates that the increase in total numbers was

due to a tremendous influx of immature animals rather than an equal

increase in all age classes
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At the Farallones where census results for adult and subadult males

were combined into a single category the changes are not quite as clear

The Farallon situation appears to be similar however for during the first

year the highest monthly mean number of males and the highest proportion of

wales over a third of the population occurred during the same months May

and October This indicates that peak numbers were the result of males stopping

briefly at the Farallones during migration In 198384 the highest

monthly means were in June July and August when adult males comprised

only 12 to 14 of the population again indicating that peak numbers in

the summer of 1983 were due to higher numbers of immature animals

During censuses we noted the presence of up to 22 immature California

sea lions tagged on the Channel Islands Ten of these were tagged at San

Miguel Island and 12 were tagged at San Nicolas Island

Northern sea lions

The difference between 1983 84 and the previous year of study was not

as distinct with the northern sea lions as with the California sea lions

The northern sea lion population is quite small at both Point Reyes and the

Farallones and the numbers remained essentially the same for the two

years The yearly patterns in both areas were similar low numbers in

fall and winter with a peak during the breeding season Figure 13 Figure

14 Maximum numbers reached 20 on 8 May at Point Reyes Table 13 and 141

on 2 June at the Farallones in 1983 84 When comparing the monthly mean

numbers we found no significant differences between the two years in either

area Mann Whitney Utest p005
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Patterns in occurrence of the various age and sex classes differed

between years At Point Reyes in 1983 adult males arrived three weeks

later and remained six weeks longer than in 1982 whereas subadult males

arrived earlier and stayed into November This was three months longer than

in 1982 a normal year Immature animals seen throughout the

year in 1982 disappeared in 1983 after the end of August Adult females

were present the entire year Table 13 These changes at Point Reyes

Headlands reflect similar changes on the Farallones

Two adult females one adult male and one subadult male northern sea

lion recognizable by distinctive scars were seen on both Point Reyes and

the Farallones

All day watches

Regardless of season the sea lions exhibited a strong diurnal haulout

pattern with low counts morning and evening and a sustained peak from 1100

h to 1600 h Table 14 Table 15 Two other factors affected numbers at

Point Reyes as well tidal and weather conditions lower numbers occurred

when the haulout area was reduced by high tides or large swells as well

as on calm hot days when sea lions frequently went into the water

No pupping or breeding was observed in either species in 1983 84 at Pt

Reyes

Tomales Bay

During the winter herring run we censured California sea lions in

Tomales Bay five times A peak number of 37 Zalophus were seen on 20
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January 1983 Few Zalophus were seen on other censuses Five percent of

all animals seen in December 1983 and January 1984 were adult males

compared to 205 in the previous year

DISCUSSION

It was fortunate that this study took place between 1982 1984 for we

were able to document some dramatic changes in the sea lion populations

within the Point ReyesFarallon Islands National Marine Sanctuary The

changes which we attribute to the effects of warm waters associated with

El Dino include a remarkable threefold increase in the California sea

lion population and a shift in the haul out pattern of age and sex classes

in both species

The warmer than usual water temperature measured at the Farallones

PRBO unpulished and throughout the northeast Pacific altered the

distribution of fish species and reduced numbers and breeding success of

marine birds and mammals in California Heath and Francis 1983 DeLong

pers comm Stewart pers comm PRBO unpubl Both California and

northern sea lions are at the edge of their breeding ranges in the Point

ReyesFarallon Islands Rational Marine Sanctuary therefore any unfavorable

perturbation to food supply such as occurred during El wino may have

significant effect on local populations California sea lions breed

primarily south of Point Conception with major rookeries at San Miguel and

San Nicolas Islands California and the islands off Baja California

Mexico major breeding areas of northern sea lions are on the Aleutian and
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Pribilof Islands in Alaska Scheffer 1958 Both species have small

breeding colonies on the Farallon Islands where up to 27 northern and up to

3 California sea lion pups have been born each year since 1974 Huber et

al 1985 Ten northern sea lion pups and 3 Zalophus pups were born in

1983 on the Farallones No cows of either species gave birth on the

mainland in 1982 or 1983

California sea lions

The population of California sea lions has increased throughout its

range in the last 50 years since 1960 the increase has been about 5 each

year in California Deriaster et al 1982 In the past only adult and

subadult males migrated north while adult females and juveniles

remained near the southern rookeries Bartholmew 1967 A change in

migration pattern was first noted at the Farallones in 1978 when large

numbers of immature sea lions began to haul out in the fall By 1981 the

population at the Farallones had tripled Ainley et a1 1931 proposed

that the increase in numbers and in the proportion of immatures at the

Farallones was due primarily to changes in the availability of Pacific

whiting Merluccius productus a primary prey species near the islands

The availability of whiting to sea lions increased dramatically when the

foreign whiting fishery which was competing directly with sea lions was

eliminated by the imposition of the 200 mile fishing limit in 1977

Unfortunately we do not have comparative censuses for the mainland sea lion

population to see if similar changes occurred there

Changes in the Farallon California sea lion population from 1972 to



35

1984 are summarized in Figure 12 Prior to 1978 there was only one

peak in the spring at the Farallones Between 1978 and 1981 the number

of Zalophus on the Farallones grew by 15 to 20 each year a much higher

rate than the rest of the state This growth which was due primarily to

immature animals created a second peak in the fall The remarkable

increase that occurred during the 1983 breeding season was unprecedented

although the numbers for the rest of the 1983 were within normal ranges

Most of the summer increase in both areas was due to large numbers of one

to four year old animals the number of adult males increased to double the

number seen the previous year

The population at Point Reyes Figure 11 reflected the same trend that

we saw on the Farallones 198284 During this time Heath and Francis

1983 reported reduced numbers of breeding animals at the Channel

Islands Apparently many adult Zalh remained in central California

rather than migrating to southern rookeries during the El Nino summer of

1983 We do not know for certain why so many immature sea lions

congregated at the Farallones and Point Reyes but we can speculate that it

was likely the result of an altered distribution of prey

High numbers of California sea lions seen at Bodega Head and Point

Reyes Headland during the 1983 84 winter were probably attracted to the

herring spawn in Tomales Bay That this peak was not recorded at Bodega

Head in December 1982 Figure 10 is probably due to the large winter

swells which reduced available haulout area during censuses
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Northern sea lions

At Point Reyes little change in the numbers of northern sea lions

occurred between 1982 83 and 198384 despite great changes in the marine

environment during the second year The population on the mainland is

quite small and as a result it was difficult to discover what effects if

any El Nino had In 198384 peak numbers of animals occurred in Aay

before the breeding season whereas in 1982 83 the peak occurred in August

after the breeding season Plumbers during the rest of the year were

similar Figure 13

The mortality of northern sea lion pups born on the Farallones was

higher in 1983 than at any time in the

related more to a problem of premature

1984 than to the effects of El Nino

breeding season in 198283 were higher

year was significantly different from

ttest p005

last 10 years but that may be

pupping in Eumetopias Huber et al

Although numbers during the

than in 1983 84 Figure 14 neither

the monthly means during 1972 81

In fall 1983 the absence of immature northern sea lions and the

extended attendance of subadult males at both and offshore sites

may possibly be related to the E1 Nino conditions and their effect on prey

availability

We suspect that sea lion populations within the Sanctuary will return

to pre1983 numbers and ageclass ratios after the widespread residual

effects of El Nino recede
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S UMMARY

1 The California sea lion population hauling out at mainland sites in the

Point ReyesFarallon Islands Rational Marine Sanctuary is comprised

primarily of migrating animals Numbers peaked at 338 in 1982 83 and at

1530 in 1983 84 at the Point Reyes Headlands The northern sea lion

population reached a maximum of 20 animals at Point Reyes There is some

interchange of animals between the Farallon and Point Reyes populations

2 Neither species gave birth nor bred at Point Reyes from 198284 On

the Farallones up to three California sea lion pups and up to 27 northern

sea lion pups have been born each year since 1974

3 Peak numbers of Zalophus occurred during the southern spring

migration and northern fall migration to and from breeding rookeries in

southern California and Mexico The population peak of Eumetopias occurred

during the summer breeding season

4 Maximum numbers of both species hauled out between 1100 h to 16010 h

Where high tides and large swells decreased the haul out area the highest

numbers were counted when low tides occurred at midday Numbers decreased

on hot calm days when many animals went into the water

5 A peak in California sea lions on the coast in December corresponded

to the herring run in Tonales Bay A winter peak was not observed at the

Farallones

6 Numbers of California sea lions within the Sanctuary were greatly

inflated during 1983 84 due to an influx of immature animals This was

probably related to the warm waters of E1 Nino normal numbers are

probably closer to the results of censuses in 198283
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Table 3 Maximum number of harbor seal pups counted at each haulout site

by month in 1982 and 1983

mm711m1nmminmininllrmmninTliiMmmmmmmtnnl7nih11ammn71l1mmtnlninmmmmmmlrtmmmmmtninm mmil7l11717m1117ntntnmswirt711mmmm7einineninirnm

LOCATION
1X iK 711 mlxm mtx to 7111111w n11u mi11mmmin in 7nlmTimmmmmin 7117X mlw minnlmmmn1m 711mmmmmm171m min n1 T177Mmmmm911 n7TtiT1111m

Tomales Tomales Point Drakes Double Bolinas

Date Bay Point Reyes Estero Point Lagoon
mmmTnmmmmmrhmmill TRTMnmin711mminm TMln Tll Tnmmn7msAmmin 117mm mrn mnlin 7Kmmm i11171mmmmmmMinT1111711mmmmn771mmmmmrn m711 MM

1982

April 22 19 1 101 262 0

May 58 135 19 170 263 17

June 23 54 18 60 90 4

1983

April 11 29 1 36 185 3

flay 45 120 0 122 252 17

June 2 28 1 18 103 3

m iMmmmmmmTM117 i11711mmmmmnlill 117 n1 n1m mmZ1lmmTn 7n TM in n7m mmin i111117n mih 117 rn 1n 111 rh 711lxmmm111111171 n1mmmin min 7n TMT1177111mmmmTll illmmt11m m117
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Table 5 FreemanTukey deviates FT for the deviation of the observed from

the expected for a log linear model of independence of year seal

location and seal reproductive status The numbers given are the

total number of seals counted for each zone during each season

ntn in in in ni Tn ni Tfim to sx Tn to Tn Tn Tn Tn to Tn to to Tn to nirn in to in inmtn in in inininrrornniixmmmrnmrxmnnrmnmmmmmmMrwmrMnmmmnneenu miwinswxnee

Coastal Estuary
in tomKrto to Tn Tn Tn min m xn Tn to n to rn w Tn to to m to to Tn nimwto TM sn m m Tn Tn m sn m Tse inw th m to to t rn

1982

Breeding 9299 7213

FT 167 193

Nonbreeding 7957 7592

FT 183 185

1983

Breeding 8934 5947

F T 173 209

Non Breeding 9275 8938

F T 168 173

Tn TntoT M Min M Tnfl in Tn1 MM MM toofTnto In Tn In tM lli TnmSX in 1n in T11 In t11 til In Tn inm in to TMM 1M tM 71f SM TK 11iTnin TM tll 7N 711 n1 m Til EN Tn 111tw fn TMit

FT deviate is significant at 005



0L1

m N

OD 1 3J

CT1 71
r4

8

4D
R O
CS Ql m

I Q
O to En

w w
44 rn 41

J O

r a OJ

N
CU W C
I O

i
sti G N

O C rl

r4
I

4

E Q1
LS O ri

U

m CA Ct

Co CA Q
Q In aY N
m CiS rl

r1 41 0

O
v

C aI
T r1 r

N CC
rI tj m

44 ri

O sb I a
v

Li tti dJ

rm CC CA
rl

tr EO Ql C
4J 3

0 Cr1
Q 7 a I H

I m O
br fa

bl7 CO

I4 44 Ai

L4

D LT R7
co co ty

v
ay

w 3 co

Qi
i

Co
F4

H

O li
z

E CT O 4r M O CK7 p
E

q r1 R C7 N r1 n C N
E rI Lr 1 N I N M N R
E 4 r
IE
E
E n N n 7 D M r1 t
E

E M N r4 tiD
E
E
i
IE N r1 N 00 M cc r r4

E
0 5 N N r O 1 r n 1 1

E r1 00 N 4r1 ri 4 N 10
is
E
E
Bi M u1 n rn uf eV
E

E f N N n ra M N tQ
E 1
E

rE tifl
E
E ul M R n 4r1 471 M M Ob
E 4 zr r1 CTS 4 ri i4 4D
E 4

it CV M N t N cr

E O n GT1 n 7 G v7 O CS
s N m N r4 N s7 r n

f M Cl
E
E
E M M tiD v1 00 n D
E

7 co M T CT 4 QO N M
E N I M Q N 4r 4 rI

E

E a R M O N C7 as

y

4r5 C4 O M in
E Lr M

8 co co 4n C C r4 n 00
G E

6 d E 1 c4
E 4r n N M 4D
E M N

r

E E G n a n V 1 rT r

E6 Er1 C3 C
E E N M r4 co

r4

c

N IT C31 475 00 00 tC M
E

PLi E tr1 C4 CY 7 rI rI 4D 11 ra
E E 4 U N C N It 4 co
E E N N
E E
E E
E F N 1 4r 431 co r OD D
E E

a M 00 1D CTS 1 4 R n n
E E 4 N N m N N ri 4 n
6 E 4 w

E 41
E O
E uo H co
E

T15 u

E
E Ul ri o I

EO co
ai 4j

IE ca
a ri O D C

E C @ Cl

H

O li
z



51

Table 7 The average percentage of sex and age classes of harbor seals at

Double Point during the early middle and late periods of

the breeding season 1984 x is the mean percent of each class

SD is the standard deviation and n is the sample size

M Min Tn MAN Mt11MMMMMM M111n iflMMMlnM In M11 MTl111M1M 1MMMYnMMSllmmmrn MMMM M MM iM S14111MA1lR HI lM rrr TI1l1 W TH MUMMM

CATEGORY

MinMMMMn17M 1M tMMM7n in 1MMMMh11n iMMMMmmni in minmsnmmrminrxmmmmarwniermmnerennmwnmmmmnrmm

Males Females Females wpups Subadults Pups
mMM1MM4n1lM1MMMinMSMMl1MlnMMMMMminMdMMSnMMMMMinMMMM1NMmlMMMMY1linmrnnrenTIMMMMntnlnillMMmtMMl11MMM1MMT1111MiMMMMM

EARLY x 298 326 76 266 102

n 6 SD 55 22 90 65 92

MIDDLE x 128 379 327 100 393

n 7 SD 39 39 42 21 62

LATE x 119 379 253 169 329

n 5 SD 39 40 106 85 72

WMMMMMMMMMMMMMlll snMMMwMMMMMMMMMMin11IMMMMTomM1MI MMMMMM

13
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Table 8 The yearly changes in abundance at Rouble Point during

the breeding season 1976 to 1984 x is the average number

of seals censused for the season and n is the sample size

Rate of increase is calculated from tl

N
t

mmmmm mM mmmmm mmmm mm mmm mmmMmmmmmmmmmmmmmmmmmmmmmMmmMmmmmmmmmMmmmmmmmmmm

Year n x Rate of Increase

MMmMMMwMMM T MmMmmMMmmmM mmmMM MmMMm MmM MMmTTmmmTNmmmmmmmMmmmmmmmmmm

1976 14 1952

1977 30 3045 16

1978 19 3301 11

1979 10 2877 09

1980 5 3180 11

1981 13 3838 12

1982 33 5251 14

1983 29 5127 10

1984 22 5783 11

Mw mm mm m m mmmmm m m MMmm mm Mm M mm MMMMm m mmmMmMMM MWM Mm M mmmmm MMM m mmmmmmmm MWM



53

Table 9 The daily variability in the number of seals hauled out at

Double Point and Bolinas Lagoon during the breeding season

the molt July and the end of molt August

CV coefficient of variation All censuses were taken

from 12001300 hrs and 1 3 hrs after low tide

mmrnrnmmmmsrrimnemniwmrKmmmmmiwmrnnmnmTnmmmmnnsmmmrnmnrmmsnnererwmmnnrmmn

Breeding Molt Molt end

CV CV CV

mmtwM mnrnto tonnim mir to intinmw rntn tninTM mix rN nn nrnrnmnm in swnnmxn en to nenmmrn in twnngm ne rr mfnmmrnnsm nr mmmtnmrim nits

Double Point 18 07 45

Bolinas Lagoon 44 24 30

to tranemmxnnnmrxinminmnninin xntn to r rN nvsn to TMre nnnim in in rnmmmn to innnsnm Tra nrnrntrann5rnrnmmnnmmnmnrmnsxmrnsnm
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Table 10 Summary of pupping success of known female harbor seals at Double

Point first identified in 1977 or 1982 and observed over the next

two years Siniff et al 1977 x is the average for the two

threeyear sets

msnnnneewrnmsnmmmmmrnrnnrinmminrnsnmrKmnrnmnsmmamtnxrimmrmmurnmmmmmnmrswmumniminmmvrrnmmiwmnemmrw

YEAR
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmirriwtw

PAR IETER 77 78 79 82 83 84 x

mmmmmmmmmmmmmmmmmmnmmmminmmmm

Females seen with pup 14 14 14 16 15 11

Females seen without pup 2 2 1 2 1 3

Females not seen in given year 0 1 2 4

TOTAL 16 16 16 18 18 18

Proportion of total with pup 88 88 88 89 83 61 83

Proportion of those seen in
given year that had pup 88 88 93 89 94 79 89

Proportion not seen in given
0 06 11 22 10

year

mmmemmmmmmmmmmmmmmmmmnemmmmmmmmmmmmenemmmmmmmmemmmnrmmmmmmmmmmmmmemmmmmiremmiwTlmmmmm
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Table 11 Maximum counts of California sea lions at Pt Reyes Headlands
1983 84

Date

1983

Mar 5

11

20

31

Apr 7

12

23

May 8

12

18

24

Jun 1

8

23

27

Jul 15

22

28

Aug 5

11

19

26

Sep 6

12

23

27

Oct 6

14

19
26

Nov 5

15

21

Adult Subadult Female

Total Male Male Size Immature Unidentified

188 72 46 56 14

201 101 46 44 9

150 62 38 34 16

112 68 25 15 4

103 44 22 14 23

88 14 56 9 6

211 70 45 39 17 45

547 20 121 100 16 290

662 119 104 265 35 150

569 114 156 227 57 128

485 120 107 110 13 38

587 150 148 116 130 43

584 36 172 38 110 264

164 2 16 78 68

428 19 13 75 271 50

389 28 41 46 186 88

412 25 45 68 226 48

499 40 31 79 310 39

763 52 98 191 96 326

595 23 117 206 112 57

523 27 103 174 76 143

460 13 123 191 38 95

190 15 15 51 47 12

420 35 29 69 104 183

417 28 108 165 72 44

489 27 104 286 45 27

316 18 44 151 31 72

368 86 38 116 51 77

207 7 28 112 18 42

176 7 43 111 15

128 42 37 30 19

105 27 39 23 16

61 22 21 12 6



56

Table 11 contd

Adult Subadult Female

Date Total Male Male Size Immature Unidentified

1983 contd

Dec 5 103 30 29 36 8

15 321 153 97 fit 9

20 262 49 74 126 13

27 180 106 46 17 11

1984

Tan 2 228 116 40 58 14

13 18 15 2 1

18 110 67 20 14 9

26 81 51 10 13 7

Feb 1 204 79 30 48 49

14 239 86 30 85 38

23 304 159 69 47 29
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Table 12 Maximum counts of California sea lions at Bodega Rock 198384

Date Total Adult Males Unidentified

1983

Mar 3 198 14 184

Apr 7 84 4 80

21 13 3 10

May 12 529 8 521

22 427 19 408

Jun 17 71 9 62

30 21 21

Jul 19 100 11 89

Aug 1 420 32 388

17 707 15 692

31 781 24 734

S 6 864 26 838

18 685 15 670

Oct 22 1270 1270

31 1530 1530

Nov 15 820

29 635

Dec 20 1295

27 1100

1984

Jan 23 421 421

Feb 16 684 10 674

28 275 275

liar 21 135 135
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Table 13 Maximum counts of northern sea lions at Pt Reyes Headlands
198384

Adult Subadult female

Hate Total Male Male Size Immature

1983

Mar 5 3 2 1

11 5 1 4

20 4 1 3

31 3 3

Apr 7 3 1 1 1

12 1 0 1 0

23 4 2 2 0

30 3 2 1 0

May 8 20 2 7 7 4

12 19 5 9 5 0

18 17 2 6 5 4

24 19 2 6 6 5

Jun 1 11 4 1 1 5

8 9 1 1 4 3

23 9 0 3 4 1

27 16 3 3 7 3

Jul 7 13 2 3 6 2

15 10 0 3 4 3

22 13 1 2 5 5

28 11 1 1 7 2

Aug 5 13 1 3 7 2

11 8 1 2 5 0

19 9 0 3 5 1

26 8 1 3 4 0

Sep 6 3 3

12 2 2

23 7 4 3

27 14 4 9

Oct 6 6 2 4

14 4 2 2

19 1 1

26 10 1 1 8

Nov 3 1 1

5 2 2

15 2 2

21 4 1
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Table 13 contd

Adult Subadult Female

Date Total Male Yale Size Immature

1983 contd

Dec 5 2 2

15 4 4

20 5 2 3

27 2 2

1984

Jan 2 2 2

13 1 1

18 2 2

26 3 3

Feb 1 5 1 4

14 7 1 1 5

23 5 1
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Table 14 Hourly counts of California sea lions at Pt Reyes Headlands
1982 83 and 198384

1982 83 1983 84

x SD n x SD n

0700 590 174 4 657 446 4

0800 672 618 9 1766 1601 11

0900 915 716 11 1994 1778 12

1000 946 728 12 2164 1814 12

1100 1165 706 13 2299 1563 12

1200 1213 605 13 2560 1711 12

1300 1155 664 12 2643 1661 12

1400 1044 656 13 2676 1844 12

1500 1029 674 10 2701 1777 11

1600 1021 719 8 2484 1761 12

1700 754 218 7 2083 1799 9

1800 692 185 6 2396 1625 5
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Table 15 Hourly counts of northern sea lions at Pt Reyes Headlands
1982 83 and 198384

1982 83
198384

SD n
x SD n

0700 10 00 3 22 26 4

0800 33 21 6 31 34 9

0900 41 29 8 35 50 12

1000 64 48 9 40 52 12

1100 77 39 9 45 51 12

1200 75 52 10 43 44 12

1300 78 56 10 44 53 12

1400 70 48 10 43 54 12

1500 73 59 9 45 52 10

73 57 7 44 58 10

1600

1700 56 48 6 30 50 9

1800 52 41 6 32 41 5





FIGURE 1
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Appendix 1
F

Table 2 The average number of harbor seals hauled out by season during

simultaneous censuses in the Point Reyes Farallon Islands

Marine Sanctuary in 1982 83 x is the mean number of seals

SE is the standard error and n is the sample size Tomales Say

includes Hog Island Tomales Point includes Bird Rack and Drakes

Estero includes Limantour Spit

LOCATION

Summer

1916 2429 717 3311 2465 623 833 11915

SE 215 455 i84 391 461 239 103 108
n 8 8 6 12 8 8 3

range 102281 137454 13149 146469 69469 0164 24138

Winter

923

Tomales Tomales Point Drakes Double Duxbury Bolinas All

179

Ray Point Reyes Estero Point Reef Lagoon Sites

Breeding

8 8
n

range 31271 80240 8 155 93421 30359 0148 2983

2133 3762 1045 4367 5175 826 738 18394

SE 133 508 168 253 306 95 150
1

10 10 10 30 33 100 10
n

range 144 285 151563 44232 116726 228851 L91t79 30126

Summer

1916 2429 717 3311 2465 623 833 11915

SE 215 455 i84 391 461 239 103 108
n 8 8 6 12 8 8 3

range 102281 137454 13149 146469 69469 0164 24138

Winter

923 1533 491 2574 1429 495 564 6924

SE 307 222 179 345 477 215 61 1641

8 8 8 12 8 8 8
n

range 31271 80240 8 155 93421 30359 0148 2983
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ABSTRACT

From March 1982 to February 1983 we censused three

species of pinnipeds harbor seal California sea

lion and northern Steller sea lion found on the

coast of the Point ReyesFarallon Islands National

Marine Sanctuary We censused harbor seals

semimonthly and simultaneously at all traditional

haul out sites Seals were present throughout the

year with most seals recorded in the breeding season

the maximum count for the season was 2502 with 566

pups An enormous influx of animals occurred

primarily at coastal locations during the breeding

season and appeared to be from areas outside of the

Sanctuary The diurnal haul out pattern varied

depending upon time of day tide level and physical

features of the hauling ground Disturbance also

modified the seals diurnal pattern and was considered

a factor in reproductive success Preliminary

recommendations for management are presented

California and northern sea lions were censused

weekly during the breeding season MayAugust and

semi monthly during the rest of the year at Sea Lion

Overlook Point Reyes We divided animals into five

age classes and compared coastal counts to counts on

the Farallon Islands Peak numbers were 338 at the
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Headlands in April and 3725 at the Farallones in

January for California sea lions for northern sea

lions high counts were 19 at the Headlands in July and

192 at the Farallones also in July loo pups were

observed at Point Reyes Censuses were analyzed to

clarify seasonal diurnal and tidal fluctuations Sea

lions were censured in Tomales Bay during the herring

run December to March
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INTRODUCTION

The presence of harbor seals Phoca vitulina richardsi within the

coastal zone of the Point ReyesFarallon Islands National Marine Sanctuary

has been documented sporadically since Scammon 1968 first visited Point

Reyes in the 1850s Bonnot 1928 recorded numbers of seals for the

California Division of Fish and Game but made only cursory observations in

Point Reyes More recently Carlisle and Alpin 1966 1971 Frey 1970

Mate 1977 and the Bureau of Land Management BLM 1981 Dohl 1982
conducted aerial surveys of pinnipeds in California The focus of Mates

survey was on sea lions and accordingly the figures for harbor seals were

low for the entire region He distinguished only three seal haul out areas

Drakes Bay Tomales Bay and Tomales Point BLM conducted aerial surveys

of marine mammals in central and northern California in 1980 and 1981 and

their survey was the first attempt to determine seasonal variability Their

estimates from latitude 37 030 to 38 030 for harbor seals in 1381 were

1333 in January 1262 in May 2559 in June and 658 in September

Incidental information on pinnipeds was presented by Chan 1979 in reports

on Areas of Special Biological Significance ASKS in the Point Reyes

region and detailed information on the population at Bolinas Lagoon was

provided by Allen 1980 This survey however is the first comprehensive

assessment of numbers and seasonal use patterns of harbor seals for the

entire coastal zone of the Sanctuary Management plans can be designed

from this baseline information in conjunction with that to be collected in

the second survey year
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STUDY AREA AND METHODS

The coastal zone of the Point ReyesFarallon Islands National Marine

Sanctuary extends from Bodega Bay 38 30N south to and including Bolinas

Bay 37030N Coastal embayments such as Tamales Ray Drakes Estero and

Bolinas Lagoon also under the jurisdiction of the Marine Sanctuary were

included The Point Reyes National Seashore PRNS the Golden Gate

National Recreation Area GGNRA and the Marin County Department of Parks

and Recreation share jurisdiction with the Sanctuary over segments of this

coastline In addition to the protection afforded by these agencies Bird

Rock Point Reyes Headland and Double Point were designated by the

California Department of Fish and Game CDFG and the State Water Resources

Control Boar3 as Areas of Special Biological Significance ASKS because of

their unique biological attributes

Because of its agricultural character much of this coastline has

remained largely undeveloped even prior to its inclusion in the 1950s and

70s in PRNS and GGNRA This character and the inaccessibility of much of

the area have afforded protection from human disruption to the seals

terrestrial resting periods Consequently seal habitat usage probably has

not changed significantly over the past century

The topographical diversity of this coastal zone provides a broad range

of substrates upon which harbor seals haul out in large groups These

include tidal mud flats offshore tidal ledges and sandy beaches We

censused harbor seals from the ground semimonthly at recognized haul out

sites within the coastal zone of the Sanctuary from March 1982 to March

1983 Haul out site is defined as a terrestrial location where seals
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aggregate on a daily basis These sites were Hog Island sand bars in

Tomales Bay near Toms Point Bird Rock and adjacent beaches Point Reyes
Headland Drakes Estero Limantour Estero and Limantour Spit Double Point
Duxbury Reef and Bolinas Lagoon Figure 1 In addition we counted seals

monthly at Bodega Rock Censuses at Limantour Estero though initially

included in this project were discontinued because seals were absent

during low tides and were noted only incidentally during medium tides The

change in seal presence at Limantour Estero can be attributed to the high
rate of siltation precipitated by severe storms in 1982 which rendered the
area inaccessible

Seals were censused on weekdays in order to minimize the chance of
human disturbance Censuses occurred simultaneously during low tides

except on the few occasions when weather conditions prevented human access
to remote sites Low tide is usually the time when maximum numbers of

seals haul out in the San Francisco Bay region Allen 1980 Fancher 1979
Risebrough 1978

We categorized harbor seals into three age classes adults subadults
and pups Pups born April through June were considered subadults at the
end of July because their size and coloration were then indistinguishable
from first year immatures ie immatures began to smolt and pup pelage
became faded Harbor seals reach maturity between three and five years

so division of this age group was based solely on size in comparison to
adult animals which are about 160 cTa long We excluded information on

immature seals for Tomales Bay Limantour Spit and Duxbury Reef

age classes were difficult to separate consistently in these areas because
of distance from the observer and glare from the afternoon sun
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Individual animals those with distinct coloration or scars were

identified whenever possible to determine seal movement between Locations

We consistently observed individuals with distinct scars only at Double

Point where the observer was on a cliff overlooking the seals 70 m away

Red seals those with a deep russet hue to the pelage however were

easily counted at all locations Unfortunately when seals molted from

July through September the red also disappeared and did not reappear in

the population until November for a description of red seals see

Risebrough 1978

For analysis of seasonal trends the year was divided into three

seasons breeding March through June summer July through October and

winter November through February We examined seasonal means for the

region and for each site To test whether the seasonal haul out pattern

was different at coastal versus estuarine locations we compared the total

number of seals for each habitat during breeding and non breeding seasons

using a Chi square test

Data collected at Bird Rock Tomales Bay Drakes Estero and Bolinas

Lagoon by National Park Service NPS personnel in 1981 were examined as a

reference to that gathered in this study

Hourly counts during 13 fullday censuses at Drakes Estero were

conducted to ascertain diurnal and tidal differences in haul out patterns

between Double Point a coastal habitat and from Bolinas Lagoon an

estuarine one where data have been collected previously Allen unpubl

data Allen et al ms When examining the daily haul out patterns at

Drakes Estero hourly means were compared combining all seasons To

determine the tidal effect on the hauling pattern at Drakes Estero and at
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Double Point we compared the mean number of seals on land at hourly
intervals from one hour prior to four hours after low tide on those days
when disturbance did not have a major effect on the seals

Data collected by Allen unpubl data from January 1976 to March 1982
were included in the analysis of seasonal and diurnal haul out patterns at
Double Point During this sevenyear period seals were censused on 247

days with over 410 hours of observation Seasonal coverage of the area was

regular for all years but 1979 and 1980 The majority of the censuses took

place during the breeding season 1976 16 d 1977 44 d 1978 19 d
1979 9 d 1980 5 d 1981 13 d and 1982 32 d Sufficient data for

analysis of daily haul out patterns were available only for the breeding
season since early morning censuses were rarely conducted during the
months of November through February Most censuses were confined to the

hours 07001630 because the remoteness of the area required 3 h biking time
round trip and most were conducted during low to medium tides when access
by foot along the beach was possible We estimated the increase in

harbor seal usage at Double Point from 1976 to 1982 by dividing the seasonal
means of 1982 by those of 1976 1977 and 1978

Harbor seals are well known for their avoidance of humans when hauled
out on Sand and thus during censuses we monitored any disruption to their
haul out pattern Disturbance was defined as any activity human or

nonhuman that caused at least two seals to stampede into the water
Sources for disturbance were classified as hiker fisherman including
abalone diver and clam digger boat power non power aircraft plane
helicopter dog marine salvagers natural and unknown Marine salvagers

were a separate category because of a unique incident when a sailboat
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washed ashore in the midst of the haul out area at Double Point

During April and May 17 additional censuses three per week were made

to determine whether pup mortality was higher at a disturbed haul out site

Drakes Estero than at an undisturbed one Double Point The expected

relative levels of disturbance were reversed because of the wrecked

sailboat at Double Point The presence of the boat attracted much

attention from the news media the U S Coast Guard which conducted

rescue operations and curiosity seekers The boat remained on the beach

from 11 to 21 April when marine salvagers and PRNS personnel removed it

During these additional censuses we collected information on the

number of dead pups and on motherpup separations We estimated the

mortality rate of pups before weaning based on the proportion of the number

of dead to the number of live pups Motherpup separations were inferred

from the presence of lone pups Harbor seal females characteristically

remain in close proximity to their offspring until pups are weaned from

three to six weeks after birth An unattended pup with an estimated age of

from 1 to 10 d was considered a lone pup Tone pups often vocalized and

traveled through the herd attempting to nurse from seals of all age

classes Thus they were easily recognized We also identified pups which

retained the lanugo pelage normally shed in utero for this subspecies

because we suspected that disturbance might affect premature parturition

Since the reaction of females to disturbance also would have some bearing

on pup survival we compared the number of motherpup pairs retreating to

the water or remaining on land after disturbance versus the reaction of

other seals using a Chisquare test

We examined human seal fishery interactions in Tomales Bay by boat from
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Clupea harengus pallasii Spawn
December through March when herring p

Spratt 1981 Seals were counted on haul out sites and in the water where
herring were spawning on nine separate days
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RESULTS

Seasonal and Spatial Use Patterns

egion

Harbor seals were present year round at all sites censused within the

Marine Sanctuary however the number of animals predictably fluctuated

seasonally Tables 1 2 Figure 2 A comparison of the seasonal means

showed that more seals used haul out sites in the breeding x 18394 and

the summer x 11915 seasons than during winter 3c 6924Maximum

counts for the region occurred during the pupping season May 2339 and

June 25021 with Tomales Point Drakes Estero and Double Point

contributing most of the total number of pups Tables 1 3

Pups were first sighted during the first week of April and the seasonal
peak was in May 566 and 564 with pups representing 24 of the total count
2339 Figure 2 These two pup counts were remarkably similar though

made two weeks apart Pups were easily distinguished in the field because

their bright pelage contrasted with premolt immatures and adults and
because herds were loosely spaced out during this season

A seasonal trend was not apparent though in the number of immature

seals for either the breeding or the summer seasons the presence of

subadults at haul out sites averaged from 1963 SE 248 range

141296 n 7 to 2037 SE 231 Mange 128282 n 6 During the

winter season their representation declined slightly to 1557 SE 211

range 83257 n 7 Monthly maximum counts of immatures were

suggestive of treads only since not all locations were included in the
analysis nevertheless they were surprisingly similar with 283 in March
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296 in April 282 in August 200 in September 256 in October and 257 in

February The numbers were slightly lower for May 177 and June 152 and

for December 174 and January 149

The representation of red seals at haul out sites varied

considerably and did not prove a good indicator of seal movement between

locations Nonetheless their presence at certain haul out sites suggested

that seals were resident for prolonged periods For example at Bolinas

Lagoon one red seal was sighted during most censuses throughout the year

except in May and during the molt Similar examples were noted at Double

Point where known individual animals have been followed since 1976 On

three occasions in May and June 1982 a flippertagged and dye marked

harbor seal was sighted at Point Reyes Headland The animal had been

picked up in San Mateo and rehabilitated at the California Marine Mammal

Center It was subsequently released in January 1982 at the site of

retrieval 80 km south of Point Reyes Headland I Weber pers comm

Sighting of the seal was the first confirmation that seals may travel from

areas south of San Francisco Bay to Point Reyes

A comparison of coastal Tomales Point Point Reyes Headland Double

Point and Duxbury Reef and estuarine Tomales Bay Drakes Bay and

Bolinas Lagoon locations mirrored the seasonal pattern for the region

The degree of change in numbers though was significantly greater for

coastal areas than for estuaries X 8501 p0001 indicating that

more seals were migrating to coastal areas than to estuaries during the

breeding season The mean number of seals counted at coastal areas during

the breeding season was 9299 and was 7213 for estuarine sites but during

the nonbreeding season the means were nearly equal Table 4 Figure 3
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The seasonal pattern of each haul out site reflected this coastalestuarine

model in most cases as described below

Bodega Say

Bodega Rock is an offshore sea stack situated at the mouth of Bodega

Bay Seals hauled out only on tidal reefs on the east and southeast

portions of the island Our maximum count was 48 seals in February Only

three pups were seen in May Table 1

Tomales Bay

Harbor seals hauled out in Tomales Bay on the southeast side of Hog

Island and on tidal mud flats extending from Toms Point to Sand Point Both

areas were used throughout the year but most seals were counted on the

tidal mud flats The seasonal pattern for this area though similar to the

estuarine model was more difficult to interpret due to frequent

disturbances Seals were disturbed during 16 of the 26 censuses

Nevertheless seasonal means showed that numbers remained relatively stable

during the breeding and summer seasons and declined in winter months
fables 1 2 A maximum of 58 pups was counted in May Censuses

conducted in 1981 showed a spring peak and a winter decline however

numbers were also substantially reduced during summer months Table 5

Tomales Point

Seals hauled out on a diversity of substrates at Tamales Point North

and south Rocks are examples of rocky intertidal substrates Rope Beach

and South Beach are sandy pocket beaches and Bird Rock is comprised of
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both rocky and sandy features The largest concentration of animals hauled

out on Bird Rock North Rocks and South Beach throughout the year The

geographic diversity of this point as well as its juxtaposition to Tomales
Bay may explain the significance of the area to seals it was a major site
used by seals during the breeding season with counts ranging from 151 to

563 including 135 pups Tables 1 2 The number of seals declined in

summer to an average of 2421 and dramatically so in winter months A

similar trend was observed during censuses in 1981 but the largest count

647 was made in early July rather than in June Table 5

Point Reyes Headland

Point Reyes Headland is another coastal location characterized by

offshore rocks and pocket beaches The largest gathering of seals occurred

around the promontory at Split Rock Cove with some seals scattered along

offshore rocks at Sea Lion Cove This was a minor haul out area compared

to nearby Tomales Point and Drakes Estero however the seasonal pattern

resembled the coastal model with a peak during the breeding season x

1045 including 19 pups and a sharp reduction in summer x 717 and

again in winter x 491 Tables 1 2 Point Reyes Headland was not

censused in 1981 This is the only location within the Sanctuary where

other pinniped species haul out on the mainland Harbor seals did not

intermingle with sea lions at Sea Lion overlook but preferred offshore
rocks Harbor seals did share pocket beaches with a few northern elephant

seals at Split Rock Cove
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Drakes Estero

Drakes Estero is an example of an estuarine environment where seals

hauled out on tidal mud flats exposed at low medium and medium high

tides Numerous sand bars extending far up into the estero were used but

the preferred site was a bar near the estero mouth Seals were also noted

hauled out in large numbers at the tip of Limantour Spit but only during

the breeding season 14 of 30 censuses Surprisingly seals were absent

from Limantour Spit during summer and winter months

Drakes Estero was a major haul out area year round for harbor seals in

the Sanctuary Maximum numbers during the breeding season ranged from 116

to 726 including 150 pups Tables 1 2 In contrast to coastal

populations the summer decline was more gradual and numbers during winter
were still much higher than those at Double Point and Tomales Point the

other two major rookeries The same trend was seen in 1981 but the
extremes were more pronounced Table 5

Double Point

Double Point is a coastal habitat named for its concave steep

cliffbacked beach enclosed by two jagged promontories and encompasses a

variety of substrates preferred by seals to haul out on The seals

frequented a number of sites within the Double Point area South Point a
rocky outcrop with tidal reefs tide pools exposed at low to medium low
tides south Bolsa Beach a sandy pocket beach north Balsa Beach an
extension of the south beach but separated by the outfall from Pelican

Lake Stormy Stack an offshore sea stack and offshore rocks is the bay

just south of South Point

The degree to which each subsite was frequented varied seasonally
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Seals were found at all subsites during the breeding season though south
Balsa Beach was the area of highest concentration The tide pools and

north Bolsa Beach were used only during this season and almost exclusively
by motherpup pairs During summer south Bolsa Beach South Point and

Stormy Stack were the preferred haul out sites but seals also were noted
on offshore rocks south of South Point During winter months the level of

use was nearly equal at South Point and south Bolsa Beach
Studies at Double Point since 1976 Allen unpubl data reveal a

distinct seasonal variability in the number of seals which parallels the
seasonal change in subsite preference

Maximum counts for each year

consistently occurred during the breeding season from April to the onset of
July Greatly reduced numbers were observed during winter months from
October through January

The months August September and February March

were transition periods when numbers were declining or increasing
respectively Table 6 Figures

4 5 The seasonal means in 1982 were

5175 for breeding 2465 for summer and 1429 for winter Table 2 Pups

represented 31 263851 of all seals counted in May 1982 at Double Point
and 47 263566 of all pups censused in the Sanctuary Tables 1 3

Each year pups were initially sighted in late March or early April and
the maximum pup count consistently occurred in the first two weeks of May
The May peak coincided with the annual peak for all age classes combined

but surprisingly more adult seals hauled out in July x 3084 than in

y 2655 Table 6 Figure 5 which coincides with the mating

season and the onset of molt Females come into estrus after pups are

weaned and mating is purported to extend into August Bigg 1969 Seals

at Rouble Point molted from July to September



Allen and Huber P 19

The mean number of immature seals present at Double Point Was largest

in February March and July and declined during August and the winter

months During the breeding season the numbers declined only slightly but

the proportion of subadults to all seals counted then was much lower than
in summer or winter Table 5

Based on monthly maximum counts since 1976 the number of seals

appeared to increase gradually during the breeding season except in 1979
and 1980 The slight decline during those two years was probably

attributable to the small sample size and to frequent disturbances that

seals experienced during those censuses seals were disturbed on five of

nine days and three of five days respectively

A comparison of the mean number of seals counted during the 1976

breeding season Y 1952 with 85 pups with that of 1982 x 5175

with 236 pups revealed almost a threefold increase in the presence of all

seals 27 and of pups 31 over the sevenyear period Table 7 In

1977 there was a twofold increase for all seals 17 but less so for pups

15 The average for 1978 was similar to that of 1977 The maximum

number of pups counted each year was 85 1976 175 1977 177 1978 142

1979 159 1980 229 1931 and 263 1982 The annual increase was

also complemented by changes in spatial haul out patterns For example

more seals hauled out at north Bolsa Beach in 1982 205 than in 1977 8

or in 1976 2

The average numbers of seals hauled out in summer in 1976 1977 and

1978 however were similar to those in 1982 Table 7 The winter

seasonal means for 1976 and 1977 also were not substantially different from

those of 1982
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Duxbury Reef

Duxbury Reef is a coastal intertidal reef jutting out from Bolinas

Point though a seasonal pattern was exhibited numbers varied greatly
within each season and maximum counts were made in September 164 and

January 148 rather than during the pupping season Tables 1 2 This

wide variation was in part due to disturbance Seals were disturbed on six

of the 28 census days Duxbury Reef was probably not a pupping ground

because the number of pups counted was minimal 5 and pups were noted in

June a weaning period at all other sites within the Sanctuary

Bolinas Lagoon

Bolinas Lagoon like Drakes Estero is an estuarine habitat where seals
hauled out on tidal mud flats bordering two islands Kent Island KI and

Pickleweed Island PWI In a previous study Allen et al 1980 KI was

the preferred haul out site for all seasons In 1982 however PWI was

used almost exclusively during winter months seals were counted at KI on

only one of eight winter censuses Seasonal variation in 1982 followed the

pattern of prior years and in contrast to all other locations within the
Sanctuary the annual peak occurred in summer rather than during the

breeding season Tables 1 2 As at all other locations numbers

declined in winter Bolinas Lagoon was not a major pupping ground with

only 17 pups counted in 1982

The average numbers of seals censused at Bolinas Lagoon in 197879

during the breeding and summer seasons were 383 SE 28 range 8101

n 46 and 594 SE 54 range 5105 n a 29 respectively Allen
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unpubl data The maximum number of pups counted in 1979 was 12 When

one compares breeding and summer means for 1978 and 1982 the increase

in usage over this fiveyear period is nearly twofold for the breeding

season 19 but not very different for the summer season 14 The

increase in the presence of pups was insubstantial

Daily Usage

Harbor seals were sighted year round at all locations monitored On

only four occasions were seals not hauled out three at Duxbury and one at

Tomales Bay though they were seen in the vicinity On each of these

occasions seals were disturbed prior to our census and failed to rehaul

during the census interval

Seals at Drakes Estero hauled out more frequently at 1344 h x 3240

SD 1712 n 13 than in the morning at 4800 h x 1273 SD 1656 n

11 or in the late afternoon at 1700 h x 1435 SD 1580 n 13

Figure 6 Only when sand bars were reduced in size at medium to

mediumhigh tides were seals diverted from this pattern and even when

areas were awash seals would congregate above submerged bars The mean

number of seals hauled out at 1 hour prior to low tide 4140 was not

much different from that at 3 hour after low tide x 457 8 but at 4

hour the numbers began to decline x 3938 Table 8 Disturbances

occurred on six of the 13 allday censuses but disturbances were

short in duration and seals quickly rehauled

At Double Point we had sufficient data on the hourly presence of seals

only for the breeding season from 0700 to 1600 h The pattern revealed
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there was quite different from that at Drakes Estero with more seals
present on land in the late afternoon at 1500 h x 6834 than at 1300 h

x 4758 Table 9 Tide too seemed to influence the seals hauling

out pattern When combining all subsites the mean number of seals hauled
out at 3 hour x 4557 was higher than at 1 hour prior to low tide

3748 at 4 hour the numbers were higher still x 5671 Table 8

Conversely at the subsite South Point where rising tides had a more
direct effect on haul out space more seals were hauled out at low tide x

6 or at 4 hour x 210 after low tide
374 than at 3 hour x 27

As the tide rose seals shifted from offshore rocks tide pools and tidal
ledges at South Point to south Bolsa Beach which provided ample space at
medium to mediumhigh tides

Disturbance

Seals at all haul out sites within the study area experienced some
degree of disturbance from human or nonhuman sources

The activities of

fishermen all categories caused the greatest disturbance to seals
representing 327 of the 79 disturbances observed Table 10 Seals on sand

bars in Tomales Bay received the highest level of disturbance 467 the
major source being the activities of people digging for clams More than

100 people on a single day were ferried by boat from Lawsons Landing on
the eastern shore of Tomales Bay to these sand bars to dig for clams Clam

diggers also frightened seals at Drakes Estero as did people canoeing and
hiking

Sources for disturbance at Double Point were almost entirely related to
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the presence of the wrecked boat The majority of these disturbances were

from Coast Guard helicopters 6 and personnel involved in the salvage

operation 4 Though a dog was observed flushing seals only once dogs

commonly accompanied clam diggers at Tomales Bay and fishermen at Duxbury

Reef when seals were disturbed

Natural sources for disturbance included large birds such as Turkey

Vultures Cathartes aura and Brown Pelicans Pelecanus occidentalis

alighting near seals at Drakes Estero a black tailed deer Odocoiieus

hemoinus swimming by the Point Reyes Headland herd and a sudden land

slide in the vicinity of the Double Point herd Thirteen percent of the

disturbances were of unknown origin

During April and May when additional censuses were made seals were

disturbed on six days at Drakes Estero and on nine days at Double Point At

Drakes Estero these disturbance days occurred throughout the season

disturbances usually resulted from a single event and were short in

duration In contrast seven disturbance days at Double Point took place

during an eightday period in April Multiple disturbances occurred on a

single day and marine salvagers remained on the beach for three entire

days and one night The salvagers were 350 m from the south Bolsa Beach

herd and 250 m from the north Balsa Beach herd Seals were constantly

aware of their activities though salvagers made every attempt to minimize

their impact During eight days prior to the salvage operation U S Coast

Guard U S Army and news media helicopters flew daily over Double Point

below 300 At least twice helicopters landed on south Bolsa Beach

The degree to which these disturbances caused motherpup separations

disrupted nursing periods and ultimately contributed to pup mortality could
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be inferred from the incidental information that was collected during

observations

Of the 150 pups counted at Drakes Estero none were found dead and only

one lone and one lanugo pup were noted in April The lone pup was just

born when the herd of seals including the mother was flushed into the

Grater by a canner The pair was permanently reunited 1 h 45 min after

separation

In contrast 34 dead pups were counted at Double Point 14 in April 19

in May and 1 in June representing 13 of all pups 253 counted in 1982

Two of the dead pups displayed lanugo pelage The majority of dead pups

20 was seen from 29 April to 14 May which coincided with the peak of the

pupping season When the wrecked sailboat was present seven dead pups

were counted Most pups likely died from starvation since many were small

and very thin

Most lone pups were counted on 21 April 11 23 April 11 29 April

10 30 April 12 and 2 May 10 Only two lone pups were seen reunited

with females Pups with lanugo pelage were primarily seen in April 32

with only seven seen in May Our estimate for pups born with lanugo in

1982 was 15

On 21 April when salvagers were most active the number of seals on

land was never stable except at South Point the area most distant from the

Operation Seals stampeded en masse six separate times during the 35 h

observation period and individual animals particularly females with pups

were continually retreating to the water The highest number of seals

resting on land on this day was 248 including 31 motherpup pairs On 22

April the day after the salvagers had left a total of 605 seals
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including 133 motherpup pairs were hauled out The percentage increase

in soother pup pairs hauled out was nearly quadruple Females with pups
were significantly more reactive to disturbances than were other seals
When combining data from eight separate instances 74 females with pups
retreated to the water and 47 pairs remained on shore whereas only 135

2

adults fmmatures entered the water and 321 remained on shore X 3985

P0001

FisherySeal Interactions

The presence of harbor seals hauled out in Tomales Say when the herring
were spawning fluctuated widely from 0 to 271 Table 1 however the
numbers were no greater then than during other months see section on
Tomales Bay Seals were more difficult to census when in the water

because they did not travel in compact groups and instead surfaced
randomly and usually alone Our rough estimates for seals noted in the

vicinity of boats involved in commercial herring operations and for seals
feeding near spawning fish ranged from four to 50 on nine separate census
days At this time a small group of seals was seen hauled out far up the

bay near Papermill Creek an area hitherto unused
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DISCUSSION

Point Reyes accommodates a significant harbor seal breeding

population Our maximum figure recorded in late June was 2502 and was

substantially higher than that collected during most recent surveys Mate
1977 BLM 1980 but similar to that observed in early July 1981 by Dohl
1982 0ohl however reported much lower numbers in flay 1981 compared to

NPS simultaneous censuses in 1981 and to this survey particularly for
specific locations such as Double Point where only 243 seals including 30
pups were noted Preliminary data collected in the most recent CDFG aerial

survey in 1982 were similar to that presented here D Miller Department
of Fish and Game Menlo Park CA pets comm

For some Locations within the study area the CDFG aerial survey

figures proved more accurate than ground surveys because of distance from
shore and angle of view Our information on harbor seals at Bodega Rock

for example was unreliable because seals primarily hauled out on the back
side of the island out of view Miller recorded 115 seals in May of 1982

The most seen there by us was 48

All aerial survey estimates failed to equal the number of seals

recorded in ground surveys at Double Point and Drakes Estero during the
breeding season Our figures indicated that Double Point was the largest

harbor seal pupping ground in the state Combined with seals recorded at

Drakes Estero Tomales Point and Tomales Bay the Point Reyes population of
harbor seals represented a significant proportion 14 of the state

population which Miller estimated to be 19000 in 1982 Killer pens
comm Millers estimates for the number of pups in Marin County



I

Allen and Huber p 27

however were unduly low 224 compared to our counts 566 and 564 because
the CDFG survey was in April rather than May

These figures are not absolute though and indicate only trends

because we do not know what percentage of the total population is hauled
out in a given area even under optimal conditions Sullivan 1979

estimated that harbor seals spent 50 of daylight hours in the water and
Pitchers data revealed that radio tagged seals hauled out 50 of the days

during June Consequently the harbor seal population in Point Reyes may be

substantially higher than our estimates

Though little information was available for determining whether the
reproductive population has been increasing in the Point Reyes area data
collected at Double Point and from Bolinas Lagoon suggest that on a local
level there has been an expansion in usage during the breeding season

There is no indication however that the size of the resident population

at Double Point has changed because summer and winter means were similar
The increase is explainable therefore by the emigration of animals to the
area Because the population of subadults remained relatively stable year

round breeding animals likely represent a major part of the influx Each

year distinctively marked and scarred adult animals arrived at Double
Point and if present in previous years would easily have been identified
A rapid increase in the number of harbor seals has also occurred on S E
Farallon Island during the past decade also attributable to emigration

because only two pups have been observed there in any given season since
1971 PRBO unpubl data

The seasonal fluctuation in numbers throughout the area was expected

Unexpected however was the degree of seasonal change in coastal versus
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estuarine aggregations Coastal populations appeared to receive a

significant influx of transient animals in the breeding season whereas
estuarine populations experienced a lesser influx Mere was no evidence

that estuarine animals shifted to coastal areas to breed nor that coastal
animals moved into estuaries such as Tomales Bay to feed on herring since
the number of seals counted there in winter was no greater than during
breeding and summer seasons

Studies by Everitt and Jefferies 1979 in Washington State showed
that seasonal movement occurred between Grays Harbor Willapa Bay and the
Columbia River with the former the preferred breeding ground and the latter
a wintering area Movement from bays to coastal locations was not

indicated in their study The same pattern could exist for the Point Reyes

region with exchange occurring between Tomales Bay Drakes Bay and Bolinas
Lagoon Certainly the postpupping increase of animals at Bolinas lasting
until late October suggests that seals were migrating there for reasons
other than pupping However the degree of decline in numbers at both

Tomales and Drakes Flays during the winter months did not equal the
elevation at Bolinas More likely seals were traveling to areas outside

the Sanctuary A comparison of aerial surveys conducted by BLM 190 in

May and January denoted a northward movement of seals from this region to
Sonoma and Mendocino Counties in winter In January seals were using more

locations and forming smaller groups in May seal haul out sites were
reduced 10 and population size increased 257 The number of haul out

sites in Point Reyes did not increase during winter months further
suggesting that seals were migrating to other areas

Pitchers 1979 study of radio tagged harbor seals in Alaska revealed
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substantial variation in distances that individuals moved Some seals

moved long distances 194 km to one or two other locations from the site

of capture and some were year round residents Year round site fidelity

of known seals over a sevenyear period has also been documented at Double

Point as has seasonal emigration of known females demonstrating that

seals here may also display breeding site fidelity Allen unpubl data

Information gathered from radio tagging revealed too that seals spent

more time hauled out in June 50 and less in September 41 Pitcher

1979 Winter numbers likely are reduced at Point Reyes both by dispersal

and by alterations in daily hauling patterns

From our analysis time of day tide and substrate type were the

determining factors in the diurnal haul out pattern of seals The

influence of each factor alone and in combination differed tremendously

as is indicated by the variety of patterns documented in other studies

Ainley et al 1977 Allen et al 1988 Boulva and McLaren 1979

Calambokidis et al 1978 Fancher 1979 Pitcher 1979 and Sullivan 1979

Sullivan 1979 determined that seals hauling out on rocky intertidal

areas in northern California were influenced only by tides and did not

follow a diurnal pattern Conversely on Sable Island along the eastern

seaboard of Canada seals hauled out on sandy beaches independently of

tides and daylight hours but were not present at night Boulva and Mclaren

1979 Calambokidis 1978 found that seals preferred various sites

depending upon access at different tide levels

At Drakes Estero an estuarine site more seals were hauled out at

mid day and tide became a limiting factor primarily when sand bars were

inundated A similar pattern was demonstrated at Bolinas Lagoon in spring
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and summer but not in winter Allen et al ms During the breeding

season at Double Point the number of seals increased progressively

throughout the day so that even at medium tides more seals were present
At South Point a rocky intertidal subsite seals decreased in number after
low tide because of limited hauling out space and would then shift to the
beach In Point Reyes therefore seals seem to haul out within an optimum

range from mid day to late afternoon at low to medium tides The physical

features of each location though must be assessed when evalutating daily
trends in seal behavior

Disturbance to seals must also enter into the analysis when

distinguishing daily haul out patterns At heavily disturbed areas such as

Strawberry Spit in San Francisco Bay seals have adapted by hauling out at

night Paulbitski 1975 In this study seals do not appear to experience

levels of disturbance which would preclude their daytime presence Though

seals were often flushed from sand bars in Tomales Bay and Drakes Estero

these were primarily incidental occurrences subject to seasonal human

activites Alternate haul out sites in the vicinity allowed for some

flexibility in seal haul out opportunities and were believed important to

seal adaptability in Bolinas Lagoon Allen et al 1980 Certain locations

in the Sanctuary however lack suitable alternate sites and consequently
are more vulnerable to disturbances This is the case primarily for

coastal locations where haul out space is limited as was evidenced at

Double Point in 1992 where seals were unable to accommodate to prolonged
disturbances Adequate alternate sites were unavailable and instead

seals spent more time in the water

Disturbance was also an important consideration in reproductive
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success The deleterious effects of human related disturbance on pup

survival have been addressed in studies by others Boulva and McLaren 1979

Kenyon 1972 Johnson 1977 Though no areas in this survey suffered undue

pup mortality deaths were higher at Double Point in 1982 than in 1977 when

the percentage was estimated to be 747 Allen 1980 In the 1977 breeding

season seals were flushed into the water on 13 separate days but in

contrast to 1982 disturbances were short in duration Our 1982 estimate

is probably low because carcasses removed by wave scouring and those pups

predated upon by sharks would be missed The 1982 mortality rate was

similar to that recorded by Boulva 1979 His research though involved

manipulation of pups which caused separations and ultimately death in some

cases and therefore his figures are not representative of an undisturbed

population

Pup mortality at Double Point was probably exacerbated by greater

levels of disturbance occurring early in the season Interruption of

nursing periods would tend to weaken young pupsand pup separations
desertions were likely related to disturbance since females with pups were

highly reactive to disturbances Johnson 1977 reported that the major

cause of pup deaths at Tugidak Island Alaska was starvation due to

disturbance induced separations desertions of young pups Some premature

births could have been precipitated by disturbance since the percentage of

pups with lanugo in 1982 was double that in 1977 637 Allen unpubl
data

The absence of dead pups at Drakes Estero was probabluy due to a

combination of strong tidal flushing near the mouth of the estero and haul

out sites being completely awash during high tides so that carcass
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deposition would be in areas other than the haul out site
Fisheryseal interaction in Tomales Bay during the herring season

was minimal in this study since the numbers of seals censured near

fishing vessels were few Miller 1981 also found little interaction

between harbor seals and herring operations in Tomales Bay in 1980 and in
fact fishermen followed the activities of pinnipeds in order to locate
concentrations of herring

Though not included in the scope of this study pinnipeds did
interact with commercial gill net fishing operations from late May to

midJuly Gill nets were constructed of 4 monofilament line and extended

up to 2 mi in Length We gathered information from various agencies and

organizations involved in collecting beachcast marine mammals in order to
determine whether these fishing operations were incidentally killing marine
mammals The number of dead animals 40 that washed ashore in the area

was much higher than expected with 18 harbor porpoises 19 harbor seals
and three sea lions All but three of the 19 harbor seal specimens were of

weaner or yearling size 4 Size may be an important consideration since

smaller marine mammals are believed to be susceptible to entanglement and
drowning in nets whereas large animals are able to break away A few of

these specimens were actually entangled in netting when they washed ashore
The incidental take of harbor seals in Alaska Washington and Oregon is
associated primarily with gill net fishery interactions in which seals are
either entangled in nets or shot by fishermen NMFS 1980
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419904

Preliminary recommendations are presented here based on results from

the first year survey From these we can modify censusing techniques for

the second survey year Our initial results indicate that diurnal and

tidal effects on the hauling out behavior of seals vary within an optimum

range from mid day to late afternoon at low to medium tides The physical

attributes of each location seem to determine when is best to census within

this optimum range Thus more attention will be given to the interplay of

these factors when conducting simultaneous censuses

The breeding population represents a sizable proportion of the state

population and a tremendous number of seals appear to migrate to the

Sanctuary to breed from unknown areas Radiotagging and tracking of seals

could provide valuable information on where these transient breeding

animals disperse in summer and winter months Only with this information

can one determine whether resource plans in areas outside of the Sanctuary

are in conflict with Sanctuary management plans

The qualities that attract seals to Point Reyes to breed in large

aggregations at Double Point Drakes Estero and Tomales Point are numerous

including suitable habitat and food availability Likely another important

reason is lack of human intrusion since none of these areas have been

developed nor are they readily accessible Consequently reasons for

preserving and protecting existing haul out locations are enhanced First

however we must identify present levels of disturbance From the second

survey year we will collect specific data on whether disturbance is

severely impacting seals At the completion of the second survey year we
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will be able to forward recommendations on long term monitoring techniques

and on management considerations
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INTRODUCTION

In the past information on the status of California Zalophus

californianus and northern Steller sea lions Eumetopias ubata at

Point Reyes has been sketchy Mention of the historical presence of sea

lions in the area is made by 5cammon 1874 California Fish and Game

censused breeding sea lions along the California coast between 1930 and

1970 Bonnot 1937 Bonnot et al 1938 Bureau of Marine Fisheries

1947 Bonnot and Ripley 1948 Ripley et al 1962 Carlisle and Alpin

1966 1971 Frey and Alpin 1970 but it was not until 197475 Mate

1977 that aerial surveys to look at seasonal fluctuations in the sea lion

population began Aerial surveys of northern and central California

continued in 1980 and 1981 BLM 1981 Dohl 1982 These and other censuses

Chan 1979 are summarized in Table 11

The first year March 1982 February 1993 of the sea lion assessment

program was set up to initiate close scrutiny of seasonal diurnal and
tidal fluctuations in numbers and age classes of sea lions in the coastal

zone of the Point Reyes Farallon Islands National Marine Sanctuary We

also wanted to determine whether Point Reyes is a breeding rookery or just

a haul out area to establish what interchange occurs between the Point

Reyes and the Farallon Island sea lion populations and to determine how
the herring Clupea harengus run in Tomales Bay affects sea Lion numbers

along the coast
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METHODS

We censused California and northern sea lions at the Point Reyes
Headlands Figure 1 twice a month throughout the year March 1982
February 1983 During the breeding season we censused once a week
checking for evidence of pupping one census each month lasted from 0700

to 1800 h to assess
sea lion haul out patterns

discover when maximum

numbers haul out and determine how seasonal diurnal and tidal changes
affect each species Some censuses were incomplete because weather fog

high winds or heat waves impeded the count California sea lions were

censused once a month at Bodega Rock During the herring run December to

March there were nine censuses of Zalo hus in Tomales Bay by boat
All counts of the Point Reyes Headlands were made from Sea Lion Overlook

with a 25X spotting scope
In August a hidden cove containing up to 100

animals was found south of the main haul out from then on it was censused

regularly from the antenna north of Sea Lion overlook Descriptions of

animals with distinctive scars or marks were recorded whenever seen
Weather and tidal conditions were also noted

Whenever possible both sea lion species were separated into five
ageclasses adult male subaduit male femalesize immature and pup
These censuses were compared with weekly sea lion censuses on the
Farallones during the same time period Because of the difficulty in

separating age classes when counting thousands of animals California sea
lions on the Farallones were divided into four age

classes male

femalesize immature and pup
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herring nets

Northern Steller Sea Lion

Unlike the California sea lions at Point Reyes whose numbers peak during

migration northern sea lions reach peak numbers during the breeding season

from Hay to August Fig 13 This is similar to the pattern on the

Farallones Fig 14 The high count at the Headlands was 19 animals on 27

August Table 13 and 192 animals on 24 June at the Farallones

Female and immature northerns were present year around at Sea Lion

Overlook We counted up to six adult males between May and August

Subadult males were present primarily from April to August with a few

sightings in late winter No pups were observed during the breeding

season Three animals with distincitive marks or scars were recognized

at both Point Reyes and the Farallones a female in January and two subadult

males during the breeding season

During 12 allday watches the numbers of northern sea lions varied

irregularly depending on the initially chosen haul out sites If they

hauled out on low offshore rocks numbers decreased as swells and tide

rose to cover the rocks If however the northerns were hauled out on

high rocks numbers remained high after 1000 h regardless of tide or swell
O calm hot days animals went into the water as the air temperature

increased

In general numbers were lowest before 1000 h then increased and

remained high throughout the rest of the day depending on temperature

swells and haul out area
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Adult and subadult males were seen in the water more frequently than

females and immatures on three days in May a hull was seen feeding on

unidentified fish near Bauble Point
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DISCUSSION

Both California and northern sea lions are at the edge of their breeding

ranges in the FarallonPoint Reyes National Marine Sanctuary California sea

lions breed primarily south of Point Conception with major rookeries at the
Channel Islands California and the islands off Baja Mexico major

breeding areas of northern sea lions are on the Aleutian and Pribilof
Islands in Alaska Scheffer 1958 Both species have small breeding

colonies on the Farallon Islands 12 northern pups and 2 hus pups

were born in 1982 No cows of either species pupped on the mainland in 1982

The population of California sea lions has increased throughout its
range in the last 50 years for the last several years the increase has

been about 5 each year in California In the past only adult and

subadult males migrated north while the adult females and juveniles

remained near the southern rookeries Bartholomew 1967 A change in

migration pattern was first noted at the Farallones in 1978 when large
numbers of immature sea lions hauled out in the fall Since then the

population at the Farallones has tripled Ainley et al 1981 propose that

the increase in numbers and in the proportion of immatures at the

Farallones is due primarily to the abundance of Pacific whiting Merluccius

productus near the islands The availability of whiting to sea lions

increased dramatically when the foreign whiting fishery which was

competing directly with sea lions was eliminated by the imposition of the
200 mile fishing limit in 1977 Unfortunately we do not have comparative

censuses for the mainland sea lion population
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In general fluctuations in the number of California sea lions are

similar at the Farallones and the Headlands Figures 7 9 but there is a

sharp peak in numbers at the Headlands in December January which does not

occur at the Farallones This may be a result of animals concentrating in

the area to take advantage of seasonally abundant herring spawning in

Tomales Bay

The ageclass distribution between the Farallones and the mainland is

quite different When looking at the age classes at the Farallones Figure

12 it is apparent that the adult and subadult males are essentially gone

during June and July begin to return in August and migrate through in

several waves during the fall These waves decrease by winter as the males

head further north and then increase again in April and May as the males

return south to the breeding grounds Mate 1977 For immatures the

pattern is different numbers increase from August to December The

majority of these animals are young of the year dispersing from pupping

areas in Baja and the Channel Islands Numbers are low during winter and

spring

At Point Reyes the picture is a little more confusing The adult males

follow a similar pattern to the Farallones but immatures peak in number in

July rather than in August as they do at the Farallones This may indicate

that dispersing juveniles haul out at the coastal site before moving to the

Farallones The number and percent of femalesize animals primarily 35

year old males is lower throughout the year on the mainland Conversely

there is a significantly higher number of adult and subadult males at the

coast than offshore p01 Although statistically significant this
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difference may not have biological significance For most of the year the

Point Reyes population is less than a tenth the size of the Farallon

population and the apparent difference in haul out patterns may merely be

due to movements of animals the 18 miles between the two points It is

also possible that it is a real difference and that juveniles concentrate

where food is more abundant and consequently easier to catch

Tamales Bay and San Francisco Bay are the major spawning areas for

herring in California From December to March herring migrate in large

numbers to Tamales Bay where they lay eggs in the eel grass beds After

spawning they return to the open ocean Sprats 1981 Censuses of sea

lions in Tamales Bay during the 198283 spawning season were difficult

because of severe winter storms Maximum counts were 33 sea lions on 10

December Only one sea lion was observed taking fish fron a net although

all the sea lions concentrated at the mouth of the bay near the herring

fishing fleet Only California sea lions were observed Twenty percent

of these were adult males

In central and southern California waters the range of California and

northern sea lions overlap While California sea lions have increased

northern sea lions have suffered a concomitant decline in the last half

century Speculation on the causes of this shift include a warming trend

in water temperature a change in food resources and diseases causing

reproductive failure The northern population at the Headlands is now

small maximum count 19 compared to previous years Although Chan 1979

recorded observations of pups in dune 1975 we did not see evidence of

pupping during weekly censuses in May and dune It appears the Headlands
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populations since it has changed their environment so drastically But

exactly what these changes are and how they might affect the population in

the Long term we can only begin to guess at Continued censuses to compare

the interrelationship and differences of the Farallon and Point Reyes

populations will improve our chances of understanding population

fluctuations of the sea lion populations within the Sanctuary
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Table 2 The average number of harbor seals hauled out by season during

simultaneous censuses in the Point Reyes Farallon Islands

Marine Sanctuary in 1982 33 x is the mean number of seals

SE is the standard error and n is the sample size Tomales Bay

includes Hog Island Tamales Point includes Bird Rock and Brakes

Estero includes Limantour Spit

LOCATION

Summer

x 1916

Tomales Tomales Point Drakes Double Duxbury Bolinas All

184

Flay Point Reyes Estero Point Reef Lagoon Sites

Breeding

8 8 8

range 102281 137454 13149 146469 69469 0164

x 2130 3762 1045 4367 5175 826 738 18394
SE 133 508 168 253 306 95 96 1501
n 10 10 10 30 33 10 10 10

range 149285 151 563 44232 116726 228851 19109 30126

Summer

x 1916 2429 717 3311 2465 623 833 11915

SE 215 455 184 391 461 238 103 1085

n 8 8 6 12 8 8 8 8

range 102281 137454 13149 146469 69469 0164 24138

Winter

x 923 1583 491 2574 1429 495 564 6924

SE 307 222 179 345 477 215 61 1641

n 8 8 8 12 8 8 8 8

range 31271 80240 8155 93421 30359 0148 2983
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Table 3 The maximum number of harbor seal pups counted by month at each
haul out site in the Point Reyes Farallon Islands Marine Sanctuary
in 1981 and 1982 Data for 1981 were provided courtesy of Gary Fellers

National Park Service

LOCATION

Tomales Tomales Point Drakes Double Duxbury
Reef

Bolinas

Lagoon
B Paint Reyes Estero Point

1981 April 0 4 0

84

5

lg6

0

p

1

12

Kay 25 83
4 54 0 3

June 0 106

1982 April
19 1

19

101

150

262

263

0

1

0

17

May 5858 135

54 18 60 90 5 4

Tune 23

Seals at Point Reyes Headland were not censured in 1981
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Table 4 The average number of harbor seals at coastal and estuarine

locations during the breeding and nonbreeding seasons x is the

mean number of seals SE is the standard deviation and n is the

sample size

Coastal Estuarine

Breeding

x 9249 7218

SE 856 410

n 10 10

Non breeding

x 4973 4745

5E 625 484

n 16 16
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Table 7 The seasonal average number of harbor seals at Double Point in

1976 1977 1978 and 1982 is the mean 5E is standard error

and n is the sample size

Breeding Summer Winter

1976
T 1952 1657 1238

SE 176 357 340

n 1 13 9

range 112320 28 408 26347

1977
3045 2226 1068

5E 221 359 221

n 30 21 10

range 109 594 54544 36212

1978
3301 2176

SE 291 672

n 19 8

range
r

114556 38512

1982
5175 2465 1429

SE 306 461 477

U 33 8 8

range 228 851 69469 30359

insufficient sample size for comparison
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Table 8 The relationship between tide and the number of seals hauled out

at Drakes Estero Double Point and subsite South Point from 1

hour prior to 4 hour after low tide x is the mean number of

seals SE is the standard error and n is the sample size

HOURS OF LOW TIDE

1 0 1 2 3 4

Drakes Estero

x 4140 4123 4067 4173 4578 3938

SE 298 323 244 286 310 313

n 12 13 13 8 6 5

Double Point

x 3748 4359 4278 4512 4657 5671

SE 448 429 414 414 437 632

n 10 16 17 18 14 7

South Point

x 270 374 369 323 276 210

SE 66 66 66 67 66 116

n 7 12 14 13 11 6
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Table 9 The relationship between time of day and the number of harbor

seals hauled out at Double Point in the breeding season during

low to medium tides x is the mean number of seals SD is the
standard deviation and n is the samle size Census days when

disturbance occurred were excluded

TIME

0700 1000 1100 1200 1300 1400 1500 1600
0800 0900

x 2615 2003 2857 2608 3295 3913 475E 4530 4837 5834

SD 1025 869 856 931 1397 1444 1549 1954 1867 1246

n 7 12 13 12 13 12 14 16 14 8
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Table 11 Population of sea lions at Pt Reyes 1936 1981

Northern California Total

Year Date sea lion sea lion Number

1936 21 June 1 July 45 9 54

1938 13 26 June f 6

111
1945 June

2
1947 June 2

93
1958 June

180 1800
1958 7 Dec

105 105
1959 7 Dec

625
1960 June

795
1951 June

259
1965 1 3 June

78
1967 12 Dec 78

420
1969 3 6 June

197
19701 9 11 June

150 400 550
1975 7 18 June

10

1975

8 18 July
4 17 Jan

10

100 1000 1100

14 27 Feb 100 1500 16001

1981 17 Jan
513 513

518
19 21 4ay

518

30 June and
0

1 8 July 0 0

356 356
28 30 Sept

Includes animals at Point Arena

Data from Bonnot 1937 Bonnot et al 1938 Bureau of

Marine Fisheries 1947 Bonnot and Ripley 1948 Ripley et

al 1962 Carlisle and Alpin 1966 Frey and Alpin 1970
Carlisle and Alpin 1971 Chan 1979 Dohl 1982
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Table 12 High counts of California sea lions at Point Reyes Headlands 1982 1983

Adult Subadult Female

Date Total male male size Immature unknown

15 March 234 74 52 94 14

31 March 244 77 63 92 12

7 April 338 107 25 116 7 83

15 April 141 27 39 63 12

27 April 151 52 42 47 10

6 May 96 60 17 12 7

16 May 169 65 50 40 14

20 May 66 40 12 10 4

30 1Kay 106 56 38 10 1

1 June 129 24 94 7 4 4

10 June 28 16 9 3

24 June 64 8 15 20 16 5

1 July 105 2 8 26 69

8 July 41 6 10 9 16

23 July 49 28 14 3 4

3 August 163 91 48 4 0 20

20 August 195 49 71 35 7 33

27 August 262 37 113 61 51

23 Sept 207 43 80 55 28

29 Sept 118 16 4 69 29

17 Oct 132 22 12 65 33

28 Oct 111 18 4 39 41

12 Nov 144 39 69 32 4

22 Nov 37 2 24 9 2

20 Dec 138 21 65 47 4

28 Dec 270 12 224 31 3

27 Jan 22 5 12 4 1

11 Feb 46 8 20 16 2

17 F 39 5 26 6 2
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Table 13 High counts of northern sea lions At Pt Reyes Headlands 1982 1983

Adult Subadult Female

Date Total male wale size Immature

15 March 0

31 March 3 1 2

7 April 2 1 1

15 April 8 1 6 1

27 April 8 1 2 3 2

6 May 11 3 4 2 2

16 May 12 3 5 3 1

20 May 14 6 4 2 2

30 May 11 4 5 2

1 June 14 3 3 6 2

10 June 11 3 3 4 1

24 June 14 2 4 5 3

1 July 10 3 1 2 4

8 July 11 1 0 4 6

23 July 14 1 5 4 4

3 Aug 14 2 3 7 3

20 Aug 12 1 3 4 4

27 Aug 19 1 6 10 2

23 Sept 7 6 1

29 Sept 4 3 1

17 Oct 6 5 1

28 Oct 5 4 1

12 Nov 7 7

22 Nov 3 3

20 Dec 8 4 4

28 Dec 6 4 2

27 Jan 1 1

11 Feb 6 1 5

17 Feb 4 3 1
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ABSTRACT

The breeding population of harbor seals in the Point Reyes area

California is one of the largest in the state and because of its

proximity to a large urban area there is significant potential for

human impact We examined sources for disturbance to seals and the

degree to which these sources affect seal behavior at each major

haul out site Recreational fishermen and boats were the major

causes for disturbance and Tomales Bay was the primary area where

seals were disturbed Seals responded to frequent disturbance by

using alternative haul out sites and usually rehauled within 30 min

At Tomales Bay though a lower proportion of the herd was likely to

rehaul in comparison to other locations and often seals never

rehauled The reproductive rate was depressed and the pup mortality

rate was inflated at Tomales Bay compared to more remote haul out

areas such as Double Point Disturbance to California and northern

sea lions at Sea Lion Overlook Point Reyes Headlands was minimal

because of the inaccessibility of the area to hikers and boats No

conflict was observed between pinnipeds and commercial herring

fishing activities in Tomales Bay Commercial gill net fisheries in

the area incidentally killed many small marine mammals in 1982 1983

and 1984
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INTRODUCTION

The breeding population of harbor seals in the Point Reyes area

California ie the outer coast of Marin County is one of the largest
in the state Allen and Huber 1983 Miller 1983 and because of proximity

to a large urban area the potential for human impact is great Much of

the outer coast of Marin County is within the Point Reyes National Seashore

and the Golden Gate National Recreation Area and as a consequence is

heavily frequented by tourists Human activities near harbor seal haul out

sites include commercial and recreational boating and fishing sport

diving flying military helicopters private aircraft and hiking

birdwatchers tidepoolers Kaza 1984

Harbor seals when hauled out on land are sensitive to the presence

of humans and when disturbed they will characteristically retreat into the
water en masse Seals exposed to frequent and intense levels of human

intrusion may change diurnal haul out patterns Calambokidis et al 1978
Paulbitski 1975 move to alternative haul out sites Allen et al 1984

abandon pups Johnson and Jefferies 1977 Boulva and McLaren 1979 Slater
and Markowitz 1983 or leave an area entirely Bartholomew 1949 Newby

1971

The degree to which human activities affect seals in the Point Reyes

area has not previously been examined except at Bolinas Lagoon Allen et

al 1984 At present the sea lions that haul out at Point Reyes headland

are not breeding there Allen and Tuber 1983 and thus are not as sensitive

to disturbance as the harbor seals Nevertheless it is still important to
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know the degree to which sea lions are affected by human activities because
they are as likely as seals to desert haul out areas because of repeated

disturbance Peterson and Bartholomew 1967 Kenyon 1952 Our objective

therefore was to gather data on the present Levels of human pinniped
interactions From this information specific management plans can be

designed to provide adequate protection for seals and sea lions and
informative interpretive programs for park visitors

METHODS

Visitor use is highest on weekends and thus we censused harbor seals
one weekend a month from March 1983 to March 1984 at Tomales Bay Bird
Rock Drakes Estero and Double Point to determine those locations where
seals are most subjected to human disturbance Figure 1 We chose these

areas because they are the primary haul out locations in the Point Reyes
region Allen Huber 1983 All humanseal interactions were recorded

More than one seal flushed into the water because of nearby human
activities was counted as a disturbance We noted type of disturbance

recovery rate percent of recovery proportion of animals rehauling within
1 hr and the use of alternate

haul out sites Luring the breeding

season seven additional weekend censuses were made to determine whether
disturbance was affecting pup survival

From March 1983 to March 1984 we also noted any disturbance to
California or northern sea lions during weekly censuses at Sea Lion Overlook
and semi monthly censuses at Bodega Rock identifying the source of
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disturbance whenever possible

Humanfpinniped interactions during the herring Clupea pallasi spawn in

Tomales Bay were observed from December 1983 through February 1984 Seven

separate censuses by boat were originally scheduled the herring fishery
however failed to materialize and we were able to monitor interactions on

only five days

When analyzing the effects of disturbance on seal and sea lion haul out

behavior we classified disturbance sources as hiker fisherman including

abalone diver and clam digger boat power non power aircraft dog

natural landslide bird and unknown The year was divided into three

seasons spring March through Tune summer July through October and

winter November through February The seasonal frequency of disturbance

was estimated for each location and expressed as a percentage of the number

of days seals were disturbed divided by the total number of census days for
each season The recovery rate for seals at each location was based on the

time it took at least 25 of the original herd to rehaul Excluded from

the analyses were times when fewer than 25 rehauled and tines when the

disturbance source remained for an extended time period The percent

recovery for each location was based on the average proportion of the

original members to rehaul within 1 hr When multiple disturbances

occurred the last disturbance within a sequence was used as the starting

time

As an index of seal sensitivity at different locations we recorded the

number of head alerts during five minute intervals within randomly chosen

groups of 10 seals A head alert as defined by Sullivan 1979 is a
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stereotyped behavior the seal raises its head and scans from side to side

while in a resting posture on land We then compared the mean number of

head alerts per minute at each site using oneway analysis of variance

with Scheffes Test for multiple comparisons at 005 Snedecor and

Cochran 1967

During the breeding season we also collected information on the number

of dead pups and on motherpup separations precipitated by disturbances We

estimated the mortality rate of pups before weaning for each location based

on the proportion of the number of dead to the maximum number of live pups

counted for the breeding season

Information on disturbance collected over eight years 19761983 at

Double Point was also analyzed The frequency of disturbance was expressed

as a percentage of the days disturbed divided by the days censured per

month for each year and we then calculated the monthly mean percentage

combining all years Sources for disturbance were categorized as

previously described the frequency for each category combining all years

was expressed as a percentage We then divided the year into three seasons

spring summer winter and determined the seasonal frequency for each

disturbance category

RESULTS

Harbor seals were flushed from haul out sites in Point Reyes on 107

occasions and on 24 of all census days in 198384 After combining data

from all locations Table 1 fishermen including clam diggers abalone



divers eel fishermen and crab fishermen were the primary source of

disturbance 41 431107 Hikers and boats power and non power were

equally disturbing to seals primarily in Tomales Bay and Drakes Estero

Seals were disturbed more frequently at all locations during the spring

45 than during either the summer 18 or winter 19 Table 2

Seals in Tamales Bay experienced the highest level of disturbance for

all seasons except winter and clam diggers were the greatest cause In a

single day up to 500 people were observed digging for clams on the sand

bars preferred by seals between Sand Point and Toms Point A barge from

Lawsons Landing ferried people to the sand bars Boats passing along the

channel bordering haul out sites also disturbed seals Tomales Bay was the

only location in this study where people were observed overtly and

maliciously harassing seals One seal was reported shot with an arrow by

people in a boat and on one occasion children were observed harassing a pup

left on the beach after the herd was actively flushed by the same children

At Bird Rock abalone divers disturbed seals most frequently while at

Drakes Estero they were disturbed equally by fishermen clam diggers crab

fishermen boats power and nonpower and hikers Hikers were the main

disturbance at Double Point Disturbances from aircraft dogs and

non humanrelated sources birds landslides deer rain were incidental at

all locations Table 1

In most instances seals rehauled after they were flushed from haul out

sites Table 3 Seals in Tomales Bay however were least likely to rehaul

during the census time period and most likely to use alternate sand bars on

which to rehaul In many instances clam diggers in Tomales Bay remained
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for entire low tide cycles thereby precluding the return of seals In most

cases seals at rakes Estero Bird Rock and Double Point returned to haul

out sites and did not move to alternate sites

The average time in minutes for at least 25 of the herd to rehaul

after disturbance was similar for all locations

Tomales Ray x 182 SD 85 n 14

Bird Rock x 292 SD 144 n 6

Drakes Estero x 223 SD 179 n 17

Double Point x 217 SD 112 n 12

The percent of recovery the proportion of the original herd to rehaul

within 1 hr varied though for each location A lower proportion of the

herd was likely to rehaul at Tomales Bay x 360 SD 388 n 42 than

at Bird Rock x 754 SD 290 n 9 Drakes Estero x 580 SD

395 n 31 or Double Point x 662 SD 372 n 16 Furthermore

42 of the time seals did not rehaul in Tomales Bay Table 3

Analysis of the sensitivity of seals at each location based on the

number of head alerts revealed differences between the areas seals

alerted significantly more often at Tomales Say Table 4

Despite the higher level of disturbance at Tomales Ray the number of

times pups were observed separated from females was equal to that of other

locations Table 3 The number of separations was expectedly higher at

Double Point because more pups were present there than at any other

location A survey of pups recovered by the California Marine Mammal

Center however revealed that a large number of pups 7 were removed by

people from Tomales Bay Lynne Amaya ZIMC Fort Cronkite CA pens



common This represents 16 745 of the pups counted there in 1983

There are no records of pups removed from the other locations

Very few dead pups were observed during this survey The most reliable

information on dead pups was gathered at Double Point since distance poor

visibility and the tide washing pups away precluded accurate counts at

other sites At Double Point the mortality rate was 87 23264 in 1983

Observations began at Double Point in 1975 and the level of disturbance

there has fluctuated Nevertheless a monthly and seasonal pattern is

apparent in the sources for and frequency of disturbance relative to the

seasonal presence of seals Disturbance levels were similar for all months

except November when seals were virtually absent see report Pinniped

Assessment 1984 by Allen and Huber Table 5 As expected most

disturbances occurred in spring 61 of all disturbances observed since

more censuses were conducted then However the proportion of days on which

disturbance occurred relative to total census days was similar for all

seasons Table 6

The primary identifiable reasons for disturbance in spring were hikers

aircraft and an assortment of non human causes including landslides birds

alighting too closely to the herd and wind whipped debris Western Gulls

Larus occidentalis were responsible for many disturbances in their

attempts to consume afterbirths of seal pups during spring Low flying

military helicopters as they traveled north or south along the coastline

were the main aircraft disturbing to seals Though abalone are plentiful in

this area we rarely saw abalone fishermen venture as far as Double Point

from the Palomarin access trail During summer all sources of disturbance
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were nearly equal in their effect but during winter landslides rain and
hikers were the main sources We were unable to identify reasons for
disturbance in many instances but we suspect that nonhumanrelated causes
were responsible such as falling rocks since slides in this area are
common The marine salvage operation of April 1982 is separated from all
other categories because of its unique effect on the seals see report
Pinniped Assessment 1983 Allen and Huber

During censuses at Sea lion overlook and Bodega Rock northern and
California sea lions were flushed into the water ten times Table 7 The

source of disturbance was hiker abalone diver sailboat and low flying
helicopter one occasion each nonhuman four times and unknown twice
Most often it was the immature California sea lions which headed into the
water and then quickly within a half hour rehauled The percent of days

disturbed was 77 at Bodega Rock and 127 at Sea Lion overlook All of

the disturbances with known human cause occurred during the spring of the

nonhuman disturbances three were caused by rock slides and one by the
resounding splash of a northern sea lion bull as he dove off a rock

Fishery Interactions

Fishery pinniped interactions in Tomales Bay during the 198384 herring
spawning season were minimal because few herring entered the bay to breed
Preliminary data revealed that only 10 of the fishing quota for Tomales
Bay was reached in 198384 Pacific Coast Federation of Fishermans
Association Inc 1984 on the five occasions when we monitored
interactions December 17 January 12 January 20 February 23 February
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24 520 harbor seals and 145 California sea lions were observed in the

vicinity of fishing boats Both species were observed actively maneuvering

around boats as fishermen pulled nets from the water but none were observed

taking fish from the nets

The interactions of pinnipeds with commercial gill net fishing

operations from May through October 1983 were similar to 1982 Allen and

Huber 1983 We gathered information from various organizations involved in

collecting beachcast marine mammals to determine whether entanglement in

set gill nets was incidentally killing marine mammals Thirtythree dead

pinnipeds washed ashore in Marin county between May and October including
18 harbor seals and 15 California sea lions More than 75 1418 of the

dead harbor seals were small either weaners or immatures and therefore

more likely to become entangled in the nets since larger animals apparently

could break away Of the total only three were fresh enough to identify

traumas to the head The others were too decomposed to determine cause of

death they were found however in close proximity to other marine mammal

carcasses such as harbor porpoises Phocoena phocoena which had distinct

gill net marks impressed on their skin Nearly half 7 15 of the

California sea lions found washed ashore were immature and four of those

were also found in close proximity to other dead marine mammals indicating

death from gill net entanglement

DISCUSSION

With the exception of Tomales Bay harbor seals in the Point Reyes area

0
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were not severely disrupted from their normal diurnal or seasonal haul out

patterns by human disturbance Primarily in To Bay but also in Drakes

Estero however seals were more frequently disturbed than at coastal sites

probably because these estuaries are more accessible to the public and

because of the recreational pursuits offered there Raza 1984 The low

incidence of disturbance to seals at Lzmantour Spit normally a popular

beach was an artifact of the beach being temporarily inaccessible to the

public during this two year study period The primary sources for

disturbance varied for each location but in general recreational

fishermen flushed seals more often than any of the other categories Double

Point was the only exception here seals were equally disrupted by hikers

aircraft and nonhuman causes Fishing activities by park visitors in the

vicinity of seal haul out sites ususally consisted of clam digging in

estuaries and abalone diving at Bird Rock Boats traveling close by haul

out sites were the second major source for disturbance In Tomales Bay

power and sail boats were the main type of craft responsible and in Drakes

Estero kayaks canoes and power boats were equally disturbing to seals

The sources for disturbance observed in the Point Reyes area were much

the same as those documented in other studies Allen et al 1984

Calambokidis et al 1978 and 1983 Chapman 1979 Johnson and Jeff eries 1977

and Paulbitski 1975 Risebrough et al 1979 The unique attributes which

attracted people to each of the areas studied as well as the accessibility

of each dictated what activities were most likely to flush seals

Spring was the time of year seals were most likely to be disturbed at

all locations in 1983 even though recreational use of the Point Reyes
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National Seashore is consistently heavy throughout the year National Park

Service 1978 Clam digging is Legal in Drakes Estero and Tomales Bay year

round National Oceanic and Atmospheric Administration 1980 the level of

use in Tomales Bay though is greatest from February through June when

barges carrying up to 500 people per day run from Lawsons Landing to the

sand bars of Toms Point These are the months also when the tides are most

favorable for clam digging Spring tides are also frequently low enough for

people to hike along the rocky shore to Double Point and for sport divers to

easily collect abalone at Bird Rock

The ability of seals to adjust to human activities was similar to

findings in a study at Bolinas Lagoon Allen et al 1984 where seals sought

alternate locations to haul out and usually rehauled within about 30 min

The recovery rate of seals in Tomales Bay however was much lower than that

of the other sites We did not conduct nighttime censuses in Tomales Bay

but would suspect that seal numbers may be higher then because this was the

only site in the Point Reyes region with more seals present in the early

morning than at midday see report on Pinniped Assessment by Allen and

Huber 1984 Paulbitski 1975 also found this to be the case for harbor

seals at Strawberry Spit in San Francisco Bay

Our information suggests that there is a relationship between harbor

seal reproductive success and human disturbance At both Tomales Bay and

Drakes Estero the pupping rates were depressed compared to Double Point and

Tomales Point where disturbance levels were lower see report on Pinniped

assessment by Allen and Huber 1984 Slater and Markowitz 1983 also

calculated a reduced reproductive rate for a harbor seal population in San



r

i

13

Mateo County compared to an undisturbed one in Santa Cruz County At

Bolinas Lagoon where seals are often disturbed the reproductive rate was

also depressed Allen et al 1984 The large percentage of pups removed by

humans from Tomales Bay 16 also compounds the deleterious effects of

disturbance on pup survivorship Many of the pups recovered by the CMMC

were most likely separated abandoned due to disturbance If these pups are

included in calculations our estimate for the pup mortality rate is 222

10145 for Tomales Bay The estimated pup mortality rate at Double Point

was 13 in 1982 when an intensive marine salvage operation occurred

compared to 1977 and 1983 when the levels of disturbance were low and the

mortality rates were only 74 and 87 respectively Allen 1980 Allen and

Huber 1983

The sea lions at Sea Lion Overlook are naturally protected in their

chosen haul out area since it is inaccessible to hikers because of steep

cliffs and to boaters because of hazardous rocks and surf Nonetheless

several hundred California sea lions stampeded into the water one day at the

sound of a loud whistle from a sightseer on the cliffs 200 feet above The

source of most other disturbance 37 was small rock slides from crumbly

cliffs Sea lions were disturbed less frequently than harbor seals at all

sites

Fishery pinniped interactions in Tomales Bay during the herring season

were minimal in both 1982 and 1983 because the numbers of seals and sea

lions near fishing vessels were low Miller 1981 also found little

interaction between pinnipeds and herring operations in Tomales Bay

The incidental take of pinnipeds along with other marine mammals in
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association with the commercial gill net fishing operations however has

increased substantially in this area over the past three years Public

concern over this issue has been so great that recent legislation has been

passed in California Senate Bill 2266 to mitigate the adverse effects on

marine bird populations Concern has since increased though that

measures to lower bird mortality have inadvertently increased mammal

mortality Marine Mammal Commission Annual Meeting 1984 In general

restrictions were enacted on the length of net depth of net set which

varies from 10 to 15 fathoms and the number of fishing permits The

California Department of Fish and Game was authorized to continue a

monitoring program to evaluate the effectiveness of these measures

Preliminary analyses of the Marine Mammal Commission and CDFG indicate that

harbor seals are equally succeptible to entanglement at depths deeper than

15f and in all types of gear excluding smallmesh monofilament netting

Bishop 1983 Wild 1983 These findings suggest that current legislation

is insufficient in curtailing the incidental take of pinnipeds in gill nets

Information is not yet available to determine whether this fishery is

adversely affecting local harbor seal and California sea lion populations

The qualities that attract seals to Point Reyes to breed in large

aggregations are numerous including habitat and food availability Likely

another important reason is lack of human intrusion because most of these

areas have not been developed nor are they readily accessible
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Consequently reasons for preserving and protecting existing haul out
locations are enhanced Based on this twoyear survey and a previous study

we have determined that with the exception of Tomales flay and Bolinas
Lagoon the seals in Point Reyes presently do not experience levels of
disturbance that severely disrupt their normal diurnal or seasonal haul out
patterns Note however that we were unable to assess the situation at

Limantour because the beach was temporarily inaccessible to humans during

this study To maintain present low levels of human impact a series of

options are possible

1 Posting of educational and informative signs regarding harbor seal
behavior and sensitivity at the access routes of each haul out location
Most human related disturbances that we observed were non malicious in
intent and were merely the desire to interact with wildlife by persons

unaware of adverse effects those interactions might precipitate eg pup

abandonment Signs were placed at the south end of Double Point in 1978

and have proven effective Access routes would include access by foot and

various boat launches in the vicinity of haul out areas ie Lawsons
Landing in Tomales Bay and Johnsons oyster Farm in Drakes Estero

2 Pamphlets including more detailed information on harbor seal
behavior haul out locations and the effects of human disturbance could be
available at various facilities in the Point Reyes National Seashore

frequented by visitors

3 Restriction of future access to seal haul out areas This would

include plans for boat ramps in Drakes Estero providing increased access for

power and non power boats
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4 Because lomales Bay has already been identified as a sensitive area

special programs could be instituted there to minimize existing human

pressures We therefore recommend more frequent patrolling of this area

on weekends during the clam digging season by personnel responsible for the

enforcement of the Marine Mammal Protection Act Another option would be to

encourage the owners of Lawsons Landing to transport clam diggers to sand

bars other than the primary haul out areas used by seals during the peak

pupping season during April and May

5 Primary haul out sites should be monitored on an annual basis during

the pupping season to determine the health of this major population If

censuses were conducted in early May one could determine whether the

reproductive success of the population was similar to or depressed in

comparison to this study period

6 Support continued monitoring efforts by the California Department of

Fish and Game of commercial gill net fishing operations in the area because

the potential adverse effects are likely high
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Table 1 The occurrence of disturbance to harbor seals at four major

haul out sites in Point Reyes March 1933 March 1984

M MM rnmrn mTn rnmrnrn MM MM lMmmmrnrnrnmmm711 7nmrnmmmrnrnmmmmiMmrnmrnm Tlrn iM7MrnrnrnlMmrnmrnTM rn7M TM Tn 111 Tle 7M SM

LOCATION

M Mrnrn7Mm m rnrn7Mm rn7MI MM MrnllmmmmM MrnS111F1fi MMTM TiT1Mrn1MT1171MM Mrn 111m mhTlMMMM MM m rnfl1MZM11 131711 mm MMMrn

Tomales Bird drakes Double

Sources Bay Rock Bay Limantour Point All Sites

TI 1M MTlmmmrn7Mrnlnm rn3srn7MmmrnTMrnnsmT31m1MmmTMnrrni lT1mn17MTIrn7Mmminmrn7MSnrnTnmmmmmrnlMmmme nmmrMTIT1rMn1m

Hiker 6 1 7 0 9 23

Fisherman 22 8 12 0 1 43

Boat 13 1 9 1 0 24

Aircraft 0 1 0 0 3 4

Dog 2 0 0 0 1 3

Nonhuman 0 0 3 0 4 7

Unknown 0 0 1 0 2 3

Totals 43 11 32 1 20 107

Days
Disturbed 19 9 13 1 15 57

Days
Censused 46 44 45 45 59 239

Days
Disturbed 413 205 289 22 254 240

mmmrM nlrnmT1mm111M 1MTlmiM Tern rnrnlnmm rMm7Mrnmrn mm TO Tm Mi M1M7Mm7Mm TM 71T1T1mmmM MMTITIMrnl Mm M
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Table 2 The level of disturbance by season to harbor seals at four major

haul out sites in Point Reyes 1983 1984

mmmM MM M mTH mM m M M mM M MMM MM M MmMMm MMM mM MMm MMM mm mM M MM MMM M 111m MM MM m Mmm Mm mum mum MM m MMM m

LOCATION
MM MMM mmmmm mMTll m M M m TM MM Mm m mm M mTMm Mm MMMM mm mMm711mM M MM m m MM

Tomales Bird Drakes Double

Bay Rack Estero Point Totals

MMmmmMmM MZMTM MmM mM MM M MMM MMM MM Mm MMM MM M MTMMTMM7 MMSMM MmMM MMM MMM MMM MwMMwwMMMUM MMMmM

Spring
Days Disturbed 14 5 8 10 37

Total Census Days 17 19 17 30 83

Days Disturbed 824 253 471 333 450

Summer

Days Disturbed 4 2 2 1 9

Total Census Days 12 11 14 14 51

Days Disturbed 333 182 142 71 180

Winter

Days Disturbed 1 2 3 4 10

Total Census Days 10 14 14 14 52

Days Disturbed 100 142 214 285 190

M mM Mmm mmiM M mM m M mM mM M M MM MMM MmM m mm mMmmm MMMmMM mM MM M M mm mMM Mm M Mm M M M Mm mM MMmMiilmM M M MM



Table 3 A summary of the effects of disturbance on harbor seals in Paint

Reyes 199384

MMM MMM M M m M MMM MMM MM MMm M MMM MM M MMMM MU M M MMM MMMM M M MMMM M TM MUM M M M M M M M MMM M M MM M MM M MM MMM M MM

LOCATION

M MMMMMM MMM MM mints MMM MM MM MM M M MIN M M MM M M M MM M M MM MM M MTN IN M MM m M

Tomales Bird drakes Double

Bay Rock Estero Point Totals

MUM MMMMMUM IMMMMM MMMMMMMMMMMMi11MU1nMMMMmMMMMMMMMMMMMMMMMMM M7NMMMMMMMMi11MMMMMMMMMMMMMM

Total Disturbances 43 11 32 20 106

Times Not Rehaul 18 0 5 3 26

Times Not Rehaul 420 0 155 150 245

Times Rehaul 580 1000 845 850 75

Times Use Alternate Site 12 3 1 0 16

Times Pups Separated 3 2 3 3 11

Total Puns Separated 3 2 3 8 16

Total Pups Dead 3 5 2 23 33

MMi11111INMMMMMmMMMmMM M MMMMinMMMMMMMMMMMi1fmMMMM UMMMMMUMMMMMMMMMM MUM MMMMMMM
MMMMMMMMMUM



Table 4 A comparison of the frequency of head alerts per minute at each

harbor seal haul out site using oneway analysis of variance with

Scheffes Vest for multiple comparisons df degrees of freedom

SS Sums of Squares MS Hean Square

mmmmmmmmmmmmmmmmmmmmmmmTHTHMMmmmTMTMmmmmmmmmmmmm

Source df 7S MS F Fprobability
1MmmmTMm MTM TMmmmmmmmmmmmmmmmm TM TMmmmmmmmmmmmm

Total 63 891

Alerts min 3 164 055 451 0006

Error 60 727 012

Area Mean Sample Size Separation
mmmmmmmmmmmmmmmmTMmmmmmm mmmmmmmmmmmmmmmmmmmmmmM

Drakes Estero 276 17 a

Tomales Point 350 8 ab

Double Point 447 19 ab

Tomales Bay 680 20 b

m m m m TM TM m mm m TMmmmmm m m TM m m m m TM TM m m m m TM IM 1M m TM m m m m TM TM m TM mmmmTM m m m m m m mm mMMm m m mMm

Significant at e 005
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Table 7 Disturbance to California and northern sea lions at Sea

Lion Overlook and Bodega Rock in Point Reyes March 1983
to Rarch 1984
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Introduction

Harbor seals Phoca vitulina richardh are the dominant and only year round resident
pinniped at Point Reyes California The Point Reyes seal population represents the
largest concentration of harbor seals in the State of California other than the Channel
Islands accounting for 20 of the mainland breeding population Lowry and Carretta
2003 Much of the Point Reyes coastal zone remains fairly pristine and provides
excellent marine and terrestrial habitat for seals to rest molt feed and breed where human
encroachment is minimal

Longterm monitoring studies of harbor seals have been conducted at selected colonies at
Point Reyes since 1976 Allen et al 1989 Sydeman and Allen 1999 Allen et al 2094
The objectives of monitoring are to 1 detect changes in population numbers 2 detect
changes in reproductive success and 3 identify anthropogenic or environmental factors
that might affect population status and trends The monitoring objectives and protocol
are described in detail in Hester et al draft report The information presented here is a
summary of the data collected during the 2005 breeding and molting seasons March
July Summary data collected as part of a regionwide survey effort including adjacent
areas San Francisco Bay San Mateo County and Sonoma County where NPS surveys
were conducted in 2005 in conjunction with other agencies and organizations are also
presented

Methods

Study Area

The Point Reyes peninsula extends from Tomales Bay Lat 38 30N south to Bolinas
Lagoon Lat 37 30N and are referred collectively as the Point Reyes sites Point
Bonita in the Marin Headlands is the southern most seal haul out site within the study
area and along with Alcatraz collectively form the Golden Gate NRA sites Coastal
embayments include Tomales Bay Drakes Estero and Limantour Estero and Bolinas
Lagoon The Point Reyes National Seashore PORE Golden Gate National Recreation
Area GOGA Gulf of the Farallones National Marine Sanctuary GFNMS and the
Marin County Department of Parks and Recreation share jurisdiction over segments of
this coastline

The topographic diversity of this coastal zone provides a broad range of substrates upon
which harbor seals haul out These include tidal mud flats offshore and onshore rocky
tidal ledges and sandy beaches Haul out site is defined as a terrestrial location where
seals aggregate for periods of rest birthing and suckling of young Harvey 1987
Thompson 1987 Coastal locations regularly surveyed included Tamales Point Point
Reyes Headland Duxbury Reef Double Point and Point Bonita estuarine locations
surveyed included Tomales Bay Drakes and Limantour Esteros complex and Bolinas
Lagoon Figure 1

2



Regional survey sites included colonies in San Francisco Bay Alcatraz Mowry Slough
Castro Rocks Yerba Buena Island and NewarksSlough in Sonoma County Sea
Ranch South Sonoma sites and Jenner and in San Mateo County Fitzgerald Marine
Reserve Pescadero Pebble Beach Point San Pedro Bean Hollow and Cowell Ranch
Beach

Surveys

Harbor seal surveys were conducted during the breeding and molting seasons which run
from the March 1 to May 30 and June 1 to July 31 respectively

National Park Service NPS biologists trained volunteers to conduct surveys of harbor
seals during two in class sessions and four field sessions Many of the volunteers were
trained and seasoned having surveyed seals in previous years Volunteers and park
biologists surveyed each Point Reyes site a minimum of twice per week weather and
logistics permitting Point Bonita was also surveyed twice per week The Point Reyes
Headland and the regional survey sites were surveyed once every two weeks on
concurrent weekends Surveys occurred primarily during low to medium tides the time
when the maximum number of seals haul out in the San Francisco Bay region Faucher
1979 Allen eta 1982

Survey periods were designed to last approximately two hours with counts occurring
every halfhour to one hour depending on location Each subsite was surveyed
separately and then summed to give a total for each site All subsites were visible from
one location with the exception of Tomales Point Tomales Bay and Bolinas Lagoon For
each of these sites each subsite was counted from two to four times per survey

For each subsite the observer recorded the total number ofadultimmature seals pups
dead pups red pelaged seals and any fresh shark bitten animals present Because of the
difficulty in distinguishing adult from immature seals these two age classes were lumped
together Pups were the young of the year and after weaning were difficult to distinguish
from yearling seals Consequently pup numbers were reliable only between March and
June 1 Red pelage results from the deposition of iron oxide precipitates on the hair shaft
and usually extends from the head down to the shoulder Allen et al 1993

All actual and potential disturbances to harbor seals were recorded during a period from
March 1 through July 20 The analysis of disturbance data was truncated and does not
account for disturbance data collected during the entire molt season The total number of
disturbance survey days was 226 Table 1 Observers recorded the time and the source
of the disturbance The seals response to a disturbance was classified as no response
head alert flush flush into water or unknown In the case of flush or flush into water
the observer noted the number of seals that flushed the number of pups that were left
alone and the number of seals that remained in place After a flush into water the time
and location of where the seals rehauled were also recorded In some cases an unknown
disturbance and unknown response was recorded if the disturbance occurred before the
survey was started and so the nature and extent of the disturbance was not directly



observed The rate of disturbances was calculated based on the number of disturbances

per survey period survey period was usually 2 hours but may have varied by a hour In
future reports disturbance rate will be calculated based on the number of disturbances per
survey hour in order to compare to other disturbance studies

Regional surveys occurred every two weeks March July on weekends Friday Sunday
that had low tides during the morning or midday All of the Point Reyes and Golden
gate sites as well as the San Francisco Bay and Sonoma sites were surveyed during
these weekends Participants in the regionwide surveys included the GFNMS and
FMSA San Francisco State University and Stewards of Slavianka a non profit
conservation group based in Sonoma County

Results and Discussion

Overall

In 2005 volunteers completed 244 surveys at sites in Marin County at PORE and GOGA
between March 1 and July 30 The combined maximum pup counts for all sites during
the breeding season was 1115 pups This is 13 lower than 2004 but comparable to
previous years Figure 2 Pup numbers combining all sites appear to have stabilized
since approximately 2000 Drakes Estero and Double Point together produced 56 of
the pups Figure 3 Pup numbers at Double Point have continued to rebound from 2003
when the presence of a northern elephant seal Mlrounga angustirostris reduced the
number of seals at Double Point Numbers were similar at most sites in the past several
years except at Drakes Estero which has seen a decrease in pup numbers since the 2003
season as pup numbers rebound at Double Point and when a coyote was seen preying on
newborn pups in 2004 at Drakes Estero Figure 4

Date of first pup was observed in 2005 was March 6 compared to March 20 in 2004
There was no apparent trend in the date of first pup observed between 2000 and 2005
Table 4

The maximum molt count for all of the Point Reyes sites was4380 seals This count is
23 lower than in 2004 but comparable to counts from 2001 2003 Table 2 Figure 5
Seals from Drakes Estero and Double Point made up 55 of the maximum molt count
Table 1 Figure 6 The maximum molt counts recorded for Tomales Bay and Tomales
Point in the 2005 season were low compared to previous years The constant presence of
fog during the peak molt period at Tomales Point reduced the number of surveys
completed during this time

Surveyors recorded 120 disturbances between March 1 and July 20 107 of these were
actual disturbances while 13 were potential disturbances The potential disturbances
represented 11 of all disturbances Of these 39 5 were motor boats and 31 4
were humans The disturbance data was analyzed using only the disturbances where a
reaction by the seals was recorded 107 The average rate of disturbances per survey in
2005 was 054 This can be compared to 058 disturbances per survey in 2003 and 048



disturbances per survey in 2004 Drakes Estero while having the highest pup and molt
numbers also had the highest rate ofdisturbance 103 disturbances per survey Figure
7 Fiftytwo percent of the disturbances resulted in seals flushing into the water

Twentyfour percent of the disturbances were of unknown cause Figure 9 The largest
identifiable causes were humans on foot 227 nonmotor boats 1641D and aircraft
146 These major causes are similar to disturbance data collected from 20022004
Table 3 Both motor and nonmotor boat disturbances have decreased slightly Aircraft
increased from an average of56 in 2003 and 2004 to 146Table 3 This increase
may be linked to a rising popularity of ultralights which have been observed flying
low especially over Tomales Point Also notable is the reduction in disturbance from
dogs This may be the result of current enforcement of restrictions regarding where dogs
are allowed in the park

There were no major mortality events this year The Marine Mammal Center reported
that harbor seal rescues primarily of weaned pups were within the range of normal
variability Marine Mammal Center pers comm In 2004 surveyors observed coyotes
preying on harbor seals in Drakes Estero however coyote predation of pups was not
directly observed in 2005 On one survey at Drakes Estero a bobcat was reported on the
tidal sandbars where seals haul out but no predation was observed

During the 2005 season National Oceanic and Atmospheric Administration NOAA
reported reduced upwelling and warmer than usual water temperatures for northern
California Oregon and Washington 2005 wwwnoaagovgeneral website Unusual
warm water species observed at Point Reyes during 2005 included the Humboldt squid
Dosidicus gigas a Brown Booby Sula leucogaster and the California grunion
Leuresthes tenuis The reduced upwelling resulted in reduced algal and krill
populations which may have impacted food availability for harbor seals During the
1998 El Nino event when upwelling did not occur there was a dramatic reduction in the
number of seals pupping and hauling out in the Point Reyes area Sydeman and Allen
1999 Such a dramatic reduction was not observed during the 2005 season

Summary by site

Bolinas Lagoon

46 surveys were completed at Bolinas Lagoon between March 1 and July 31 Bolinas
Lagoon had a high pup count of 143 the week of April 18 and a peak molt count of 449
the week of July 4 Table 1 It had the second highest rate of disturbance 082
disturbances per hour Figure 7 Humans were the main cause of disturbance making
up 471 of the recorded disturbances Bolinas Lagoon was one of the top sites for
disturbances in 2003 and 2004 as well Figure 8

Double Point

32 surveys were completed at Double Point between March 1 and July 31 Double Point
had a high pup count of 291 the week ofApril 25 and a peak molt count of1126 the
week of July 4 Double Point had a disturbance rate of048 disturbances per survey



786of the disturbances were of unknown cause The remoteness of this site coupled
with being surrounded by high cliffs reduces the exposure to human disturbances and
may prevent surveyors from identifying the natural sources for disturbance

Drakes Estero

37 surveys were completed at Drakes Estero between March 1 and July 31 2005 Drakes
Estero had a high pup count of 332 the week of May 2 and a peak molt count of1261
the week of July 4 Besides having the largest pup and molt numbers Drakes Estero had
the greatest rate of disturbances observed with a disturbance rate of 103 disturbances per
survey Causes for disturbance at Drakes Estero were variable Birds 222 were the

most frequent cause followed by nonmotor boats 194humans 167and aircraft
167

Duxbury Reef
38 surveys were completed at Duxbury Reef between March 1 and July 31 Duxbury
Reef had a high pup count of 10 the week of May 9 and a high adult count of 93 the
week of May 9 Disturbance was low at Duxbury Reef The rate of disturbance was 003
disturbances per survey this year

Point Bonita

28 surveys were conducted at Point Bonita Point Bonita was added to the annual survey
locations initially in 2004 however logistics were not finalized until the 2005 season
Few pups were counted at this site 6 however the maximum count of seals during the
breeding and molt seasons was around 100130 seals Tables 1 and 2
Humans on foot were the major source of disturbance Table 1

Point Reyes Headland

Eight surveys were completed at Point Reyes Headland PRH between March 1 and July
30 2005 PRH had a high pup count of 44 the week of April 25 and a peak molt count of
456 the week of July 4 Disturbances are low at PRH and no disturbances were recorded
in 2005 This haul out site is a primary haul out site for northern elephant seals The
peak count for northern elephant seals between March 15 and July 15 was 1436 seals on
April 29 which coincides with the molt period for elephant seals Fog limited the
number of surveys at PRH

Tomales Bay

28 surveys were completed at Tomales Bay between March i and July 30 Tamales Bay
had a high pup count of 188 the week of May 9 and a peak molt count of 549 the week
of June 20 The disturbance rate more than doubled in the past year from 027
disturbances per hour in 2004 to 06 disturbances per hour in 2005 The largest source of
disturbances was motor boats 428n The motor boats were usually clam diggers
traveling from the mainland to the sandbars Mary Ellen King pers comm Clammers
once on the sandbars and on foot did not appear to be a source of disturbance There
were no recorded instances of clammers on foot disturbing the seals during the 2005
season
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Tomales Point

26 surveys were completed at Tomales Point between March I and July 30 Tomales
Point had a high pup count of 101 the week of April 25 and a peak molt count of 378 the
week of June 27 The disturbance rate was 042 disturbances per survey and the primary
source of disturbances was aircraft which made up 364of the disturbances Abalone
divers are also assumed to be a primary disturbance source at Tomales Point Often they
were present upon arrival of surveyors and so we were unable to determine the extent of
their impact Abalone collecting season begins in April and overlaps with part of the
harbor seal breeding season

Regional Sites
11 regional surveys were completed starting on March 4 and ending July 29 at 20
locations The seasonal peak for pups was during the week of April 30 and the peak for
molting seals was during the week of July 10 The maximum number of seals during the
breeding season was 3306 and the average was 2689 The maximum number of seals
during the molt was4691 with an average of4106 Table 5 Point Reyes had the
highest concentration of seals with Double Point and Drakes Estero accounting for 45
of adults during the breeding season 49 of pups produced and 50 of molting seals
The maximum count of pups was 1272 and the first pups were identified at Castro Rocks
and Fitzgerald Marine Reserve on March 6th Of the 20 areas surveyed only six
produced X100 pups Tomales Bay Tomales Point Drakes Estero Double Point Bolinas
Lagoon and Mowry Slough Within San Francisco Bay Mowry Slough accounted for
the majority of seals followed by Castro Rocks Sonoma County coast haul out sites
were composed of a number of small sites with larger concentrations at Sea Ranch and
Jenner San Mateo County coast sites were also composed of a number of small sites
adding up to larger concentrations at Pebble Beach and Fitzgerald Marine Reserve Only
four seals were counted during one survey at Bean Hollow during the entire season
Cowell Ranch Beach and Fitzgerald Marine Reserve accounted for most of the seals
counted in the county but few pups were recorded there

Disturbances during surveys ranged from northern elephant seal attacking harbor seals at
Jenner to people on foot tide pooling at Point Bonita The primary sources for
disturbance at San Francisco Bay were vehicles at Castro Rocks aircraft and motor boats
at Yerba Buena Island and no disturbances were noted at Mowry Slough

Collaboration

Point Reyes National Seashore and Golden Gate National Recreation Area collaborated
with multiple government agencies and non profits on projects related to the harbor seal
population The parks collaborated with NOAA on a Tomales Bay stewardship program
called SEALS Park rangers ferried docents on boats out onto the mud flats in Tomales
Bay to educate visitors and clam diggers about seals on week ends during low tides The
National Marine Fisheries Service NMFS conducted an aerial survey of harbor seal haul
out sites along the California Coast on the 24 and 25 of June 2005 NMFS counted
3826 harbor seals from Point Reyes to Point Bonita and 521 harbor seals were counted
in San Francisco Bay Lowry et al draft report Regional surveys were conducted in



collaboration with Stewards of Slavianka Bodega Bay Marine Lab GFNMS San
Francisco State University the California Department of Transportation Joe Mortenson
and Mary Ellen King The Marine Mammal Center released rehabilitated pinnipeds at
Chimney Rock at PRNS We also collaborated with the San Francisco State University
study on sightings of satellite and radio tagged seals observed at PRNS One satellite
tagged adult female successfully raised a pup at Double Point in 2005

Summary

Counts of pups and molting seals at the PORE and GOGA sites were lower in 2005 than
the 2004 season They are comparable to previous years and within the normal range of
variation but the maximum pup count for 2005 was the lowest recorded since 1999 and
the peak molt count was the lowest since 2001 The number of disturbances recorded by
surveyors remains similar to previous years and no trends are detected Disturbances
were site specific however hikers and boaters remain the two most frequent sources of
disturbance across all sites
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Table 5 Regional surveys of harbor seals in central California March through July 2005 Eleven surveys
were conducted 7 during the breeding season and 4 during the molt

15

aeu V 4ue RUM mr a Single uay



Figure 2 Maximum pup counts at PRNS from 19972005 See text for methods
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Figure 3 Maximum pup counts by site at PRNS during the 2005 season See text for methods
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Figure 4 Maximum pup Counts by site at Point Reyes 20022005 See text for methods
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Figure 5 Maximum molt counts for Point Reyes 19982005 See text for methods



Figure 6 Maximum molt counts for the sites at Point Reyes during the 2005 season See text for
methods
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Figure 7 Average number of disturbances per survey by site at Point Reyes 2005 See text for
methods
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Figure 8 Average number of disturbances per survey by site at Point Reyes for 20032005 See text
for methods
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Figure 9 Causes for disturbance by percent for all of Point Reyes sites in 2005
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Introduction

Harbor seals Phoca vitulina richardii are the dominant and only year round resident
pinniped in the San Francisco Bay Area California Within the San Francisco Bay Area
the population at Point Reyes represents the largest concentration of harbor seals in the
State ofCalifornia other than the Channel Islands accounting for 20 of the mainland
breeding population Lowry and Carretta 2003 Much of the Point Reyes coastal zone
remains fairly pristine and provides excellent marine and terrestrial habitat for seals to
rest molt feed and breed where human encroachment is minimal

Longterm monitoring studies of harbor seals have been conducted at selected colonies at
Point Reyes since 1976 Allen et al 1989 Sydeman and Alien 1999 Allen et al 2004
Vanderhoof and Allen 2005 The objectives of monitoring are to 1 detect changes in
population numbers 2 detect changes in reproductive success and 3 identify
anthropogenic or environmental factors that might affect population status and trends
The monitoring objectives and protocol are described in detail in Hester et al draft
protocol The information presented here is a summary of the data collected in Point
Reyes National Seashore and Golden Gate National Recreation Area during the 2006
breeding and molting seasons MarchJuly Summary data collected as part of a region
wide survey effort including adjacent areas San Francisco Bay San Mateo County and
Sonoma County where NPS surveys were conducted in conjunction with other agencies
and organizations for 2006 are also presented

Methods

Study Area

The study area extends from Tomales Point south to San Francisco Bay The Point Reyes
peninsula extends from Tomales Bay Lat 38 30N south to Bolinas Lagoon Lat 37
30N and is referred collectively as the Point Reyes sites Point Bonita in the Marin
Headlands is the southern most seal haul out site within the study area and is located at
the mouth of San Francisco Bay in Golden Gate National Recreation Area Coastal
embayments include Tomales Bay Drakes Estero and Limantour Estero Bolinas
Lagoon and San Francisco Bay The Point Reyes National Seashore PORE Golden
Gate National Recreation Area GOGA Gulfof the Farallones National Marine
Sanctuary GFNMS and the Marin County Department of Parks and Recreation share
jurisdiction over segments of this coastline

The topographic diversity of this coastal zone provides a broad range of substrates upon
which harbor seals haul out These include tidal mud flats offshore and onshore rocky
tidal ledges and sandy beaches Haul out site is defined as a terrestrial location where
seals aggregate for periods of rest birthing and suckling of young Harvey 1987
Thompson 1987 Coastal locations regularly surveyed included Tomales Point Point
Reyes Headland Duxbury Reef Double Point and Point Bonita estuarine locations
surveyed included Tomales Bay Drakes and Limantour Esteros and Bolinas Lagoon
Figure 1



Regional survey sites included colonies in San Francisco Bay Alcatraz Mowry Slough
Castro Rocks Yerba Buena Island and NewarksSlough Sonoma County Sea Ranch
South Sonoma sites Fort Ross and Jenner and San Mateo County Fitzgerald Marine
Reserve Pescadero Pebble Beach Point San Pedro Bean Hollow and Cowell Ranch
Beach Figure 1

Surveys
Harbor seal surveys were conducted during the breeding and molting seasons which run
from March 1 to May 30 and June V to July 31 respectively

National Park Service NPS biologists trained volunteers to conduct surveys of harbor
seals during two inclass sessions and four field sessions Many of the volunteers were
previously trained and seasoned having surveyed seals in previous years Volunteers and
park biologists surveyed each Point Reyes site a minimum of once per week twice
during the peak of the breeding and molting seasons weather and logistics permitting
Point Bonita was also surveyed according to the same schedule The Point Reyes
Headland and the regional survey sites were surveyed once every two weeks on
concurrent weekends Surveys occurred primarily during low to medium tides the time
when the maximum numbers of seals haul out in the San Francisco Bay region Fancher
1979 Allen et al 1982

4
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Survey periods were designed to last approximately two hours with counts occurring at
halfhour intervals depending on location Each subsite was surveyed separately and
then summed to give a total for the site at each time interval All subsites were visible
from one location with the exception of Tomales Point and Bolinas Lagoon For each of
these sites each subsite was counted from two to four times per survey due to driving or
hiking distance between the sub sites

For each subsite the observer recorded the total number ofadultimmature seals pups
dead pups redpelaged seals and any fresh shark bitten animals present Because of the
difficulty in distinguishing adult from immature seals these two age classes were lumped
together Pups were the young of the year and after weaning were difficult to distinguish
from yearling seals Consequently pup numbers were reliable only between March and
June 1 Red pelage results from the deposition of iron oxide precipitates on the hair shaft
and usually extends from the head down to the shoulder Allen et al 1993

All actual and potential disturbances to harbor seals were recorded during surveys from
the period of March 1 sc to July 31 The total number of surveys where disturbances
were recorded was 221 Table 1 Observers recorded the time and the source of the
disturbance The seals response to a disturbance was classified as no response head
alert flush flush into water or unknown In the case of a flush or flush into water the
observer noted the number of seals that flushed the number ofpups that were left alone
and the number of seals that remained in place After a flush into water the time when
the seals rehauled was also recorded In some cases an unknown disturbance and
unknown response was recorded if the disturbance occurred before the survey had
started and so the nature and extent of the disturbance was not directly observed The
rate ofdisturbances was calculated based on the number of disturbances per survey
period survey period was usually 2 hours but may have varied by 2 hour In future
reports disturbance rate will be calculated based on the number of disturbances per
survey hour in order to compare to other disturbance studies

Regional surveys occurred every two weeks March through July on weekends Friday
Sunday that had low tides around midday All of the PORE and GOGA sites as well as
the San Francisco Bay and Sonoma sites were surveyed during these weekends
Participants in the regionwide surveys included the GFNMS and FMSA San Francisco
State University US Fish and Wildlife Service Stewards of Slavianka a nonprofit
conservation group based in Sonoma County the Marine Mammal Center and Fitzgerald
Marine Reserve



Results and Discussion

Overall

In 2006 volunteers completed 221 surveys at sites in Marin County at PORE and GOGA
between March 1st and July 31 The combined maximum pup count total for all sites
during the breeding season was 1056 pups Table 1 The maximum pup count total for
just PORE sites excluding Point Bonita pup numbers in order to compare to previous
years was 1042 Table 2 The 2006 pup count is only 6 lower than 2005 Pup
numbers appeared to decrease since 2004 and 2006 was the lowest pup count recorded
since 1998 however we did not test for statistical significance Figure 2 Drakes Estero
and Double Point continue to show the highest numbers of pups together producing 56
of the pups seen for 2006 at PORE and GOGA Table 1 Figure 3

The first pup observed in 2006 was on March 9 compared to March 6 in 2005 There is
no apparent trend in the date of first pup observed between 2000 and 2006 or in location
Table 4

The decline in the overall number of pups produced in 2006 compared to the previous
five years may be related to changes in marine conditions Upwelling was much reduced
in 2006 and similar to 2005 resulting in reduced krill which in turn may have affected
food availability for harbor seals

Many but not all haul out sites experienced a decline in pup numbers Pup numbers at
Tamales Bay decreased 43 compared to 2005 and were much lower when compared to
the mean over the past 4 years The maximum pup count for Tomales Bay in 2006 fell
well below the range of one standard deviation from the fiveyear mean Figure 5
Bolinas Lagoon and Drakes Estero though both had an increase in pup numbers in 2006
most likely resulting from the decrease in pups at Double Point Similar fluctuations
between these sites have been seen in previous years such as in 2003 when a northern
elephant seal Mirounga angustirostris disrupted the colony at Double Point resulting in
an increase in the number of pups at Drakes Estero and Bolinas Lagoon Figure 4

The maximum total count of all seals during the molt season for all sites at PORE and
GOGA was 4709 seals Table 1 For just PORE sites the maximum count was4560
This count is 6 higher than in 2005 Table 2 The 2006 molt count total was the
highest in the past nine years except for in 2004 when the count was 5633 Figure 6
Seals from Drakes Estero and Double Point accounted for 49 of the maximum molt

count for PORE and GOGA combined Table 1 Figure 7

At PORE surveyors recorded 135 disturbances between March 1 and July 31 120 of
these were actual disturbances disturbances that resulted in a seal response while 15
were potential disturbances 4 of all disturbances Of these potential disturbances
47 7 were human 20 3 were clammers 20 3 were motorboats and 132
were barking dogs The average rate of actual disturbances per survey in 2006 for PORE
sites was 076 disturbances per survey This can be compared to 054 disturbances per
survey in 2005 Tomales Bay and Tomales Point colonies had the most significant
increase in disturbances when compared to previous years Figure 9 Bolinas Lagoon
had the highest rate of disturbance 13 disturbances per survey followed by Tomales
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Bay 0 2 disturbances per survey Figure S In 2005 Drakes Estero had the highest rate
of disturbance 103 disturbances per survey Figure 9 Fortythree percent 52 of all
disturbances in 2006 resulted in seals flushing into the water

Twentyone percent of the actual disturbances in 2006 were caused by humans Figure
10 Other identifiable disturbances were from non motorboats 13 motor boats
11 and birds 10 Nineteen percent of disturbances were from unknown sources
These percentages were similar to disturbance data collected from 20022005 There was
an increase in 2006 in disturbances from motorboats and vehicles and a decrease in
disturbances from aircrafts compared to 2005 This decrease is related to a decline in
disturbances from ultralights law flying aircrafts in 2006 No aircraft disturbances
froth 2006 were from ultralights Sources ofdisturbance that produced an increase in
the other category included construction noise at a residence near Bolinas Lagoon and
coyotes on the sandbars at Drakes Estero Table 3

There were no observed major mortality events in 2006 Pup numbers declined at
Double Point after rebounding from a northern elephant seal disturbance in 20022003
The decline in numbers at Double Point mid season were not explained from field
surveys however law enforcement rangers reported that a person was rescued by
helicopter adjacent to Double Point during the time that the seal numbers declined
Tomales Bay and Bolinas Lagoon pup numbers were the only sites found to have
maximum counts significantly different then their average range when compared to the
past 5 years

Two harbor seals pups were picked up by park visitors at Point Reyes in 2006 mistaking
the pups for being abandoned Both pups were picked up from McClurres Beach one on
411306 and the other on 4119106 The pups were taken to the Marine Mammal Center for
care The Marine Mammal Center also released 3 harbor seal pups at Point Reyes at
Chimney Rock one on 711106 and 2 on 6103106

7
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Summary by site

Bolinas Lagoon
29 surveys were completed at Bolinas Lagoon between March 1 and July 30 Bolinas
Lagoon had a high pup count of 174 the week of May 8 and a peak molt count of448
the week of July 10 Table 1 Due to Bolinas Lagoonsclose proximity to a highway
the seals are very exposed to humans and traffic and had the highest rate of disturbance
this year 13 disturbances per survey Figure 8 Fortysix percent 17 of disturbances
were caused by humans On more than one occasion humans were seen walking on the
mudflats where seals haul out and one time four children were seen running along the
mudflats chasing seals into the water Twentytwo percent 8 of disturbances were
caused by birds Two of these were from large flocks of Brown Pelicans Pelecanus
occidentalis Bolinas Lagoon had a maximum Brown Pelican count of1350 in 2006
which is more than double the number seen in 2005 when the max count was 553

Sixteen percent ofdisturbances were from vehicles all being motorcycles There was
construction going on at a nearby residence causing a few of the disturbances early in the
season Although this site had the highest level of disturbance maximum pup and molt
counts did not seem to be affected

Double Point

30 surveys were completed at Double Point between March 1S and July 31 Double

Point had a high pu count of247 the week of April 17 and a peak molt count of1086
the week of July 3 Table 1 Double Point had one of the lowest disturbance rates 033
disturbances per survey Figure 8 The remoteness of this site coupled with being
surrounded by high cliffs reduces the exposure to human disturbances and may prevent
surveyors from identifying the natural sources for disturbance 40 of the disturbances
were from unknown causes and the other few were from aircrafts and motorboats far
offshore The peak pup count in 2006 is one week earlier than all previous years at
Double Point and likely the colony experienced a major disturbance related to a
helicopter rescue at the fourth week of April resulting in seals moving to Bolinas Lagoon
which was much higher in 2006 and Drakes Estero Unfortunately no observers were
present to document the likely disturbance

Drakes Estero

33 surveys were completed at Drakes Estero between March I and July 31 Drakes
Estero had a high pup count of 347 the week of May I and a peak molt count of1228
the week of July 3 Table 1 Drakes Estero had the highest pup and molt numbers and
one of the highest levels of disturbance 097 disturbances per survey Figure 8 Park
regulations allow kayaks and canoes back in Drakes Estero after July I After that date
50 ofdisturbances were a result of these non motorboats Prior to July l most
disturbances were of unknown cause 47 Surveyors documented a bobcat and a coyote
disturbing seals on sandbars in Drakes Estero Other sources included low flying large
birds such as turkey vultures hikers and clam diggers on Limantour and Drakes Beaches
and kayaks after July at the end of the seasonal closure

Duxbury Reef
25 surveys were completed at Duxbury Reef between March I and July 31 Duxbury
Reef had a high pup count of 17 the week of May 15 and a peak molt count of 75 the



week of July 24 Table 1 Duxbury Reef had one of the lowest rates of disturbance
012 disturbances per survey Figure 8 The only recorded disturbance that resulted in
seals flushing into the water was when two dogs ran out to the haul out site chasing all
the seals into the water

Point Bonita

44 surveys were conducted at Point Bonita Point Bonita was added to the study area in
2005 The high pup count was14 which is much higher than the previous yearsdata and
the maximum molt count was 149 Tables 1 Disturbance data was compiled at GOGA
and will be analyzed in future reports

Point Reyes Headland

17 surveys were completed at Point Reyes Headland PRH between March I and July
31 PRH had a high pup count of 44 the week of May 8th and a peak molt count of462
the week ofJuly 17 Table 1 PRH had the lowest rate of disturbance 006 with only
one disturbance recorded the source of which was a researcher Figure 8 This haul out
site is a primary colony for northern elephant seals The peak count for northern elephant
seals between March 0 and July 31s was 896 the second week of May which coincides
with the peak molt period for elephant seals PRNS unpubl data The headland is often
enshrouded in fog and consequently surveys are limited

Tomales Da

22 surveys were completed at Tamales Bay TB between March I and July 31
Tomales Bay had a high pup count of 108 during the week ofMay I st and a peak molt
count of 681 the week of July 17 Table 1 The disturbance rate doubled in the past
year from 06 disturbances per survey in 2005 to 12 disturbances per survey in 2006
which is significantly greater than the average range of disturbances over the past 4 years
Figure 8 Figure 9 This site also had a significant decrease in pup numbers as well
Figure 5 38 ofdisturbances were from motorboats and represents the most
motorboat incidences seen over the season 23 of the disturbances were from non
motorboats Other disturbance sources include clammers aircrafts and birds
Tomales Point

21 surveys were completed at Tomales Point TP between March I and July 31
Tomales Point had a high pup count of 105 the week ofApril 17th and a peak molt count
of 580 the week of July 5 Table 1 The disturbance rate was 062 disturbances per
survey Figure 8 54 of these disturbances were caused by humans either hikers on
the beach or abalone divers The rate ofdisturbance continues to increase at Tomales
Point this year being significantly higher than the average range of previous years
Figure 9 The point is often enshrouded in fog and consequently surveys are limited
Regional Sites

Twelve regional surveys were completed starting on March 4 and ending July 29 at 22
locations The seasonal peak for pups was during the week of May 6 and the peak for
molting seals was during the week of July 15 The maximum number of seals during the
breeding season was 5101 and the average was 32092 The maximum number of seals
during the molt was 5285 with an average of41528Table 5 Point Reyes had the
highest concentration of seals with Double Point and Drakes Estero accounting for 35



of adults during the breeding season 46 of pups produced and 37 of molting seals
The maximum count of pups was 1157 and the first pups were identified at Double Point
on March 4th Of the 22 areas surveyed simultaneously only 3 produced I00 pups
Tomales Point Drakes Estero and Double Point Within San Francisco Bay Castro
Rocks accounted for the majority of seals followed by Mowry Slough a reversal of last
years surveys Sonoma County coast haul out sites were composed of a number of small
sites with larger concentrations at Sea Ranch and Jenner San Mateo County coast sites
were also composed of a number of small sites adding up to larger concentrations at
Pebble Beach and Fitzgerald Marine Reserve No seals were counted during surveys at
Bean Hollow during the entire season Cowell Ranch Beach and Fitzgerald Marine
Reserve accounted for most of the seals counted in the county but few pups were
recorded there 45

Disturbances during surveys ranged from a male northern elephant seal attacking harbor
seals at Jenner to people on foot tide pooling at Point Bonita Seals at Double Point were
disturbed by a helicopter during a cliff rescue of a park visitor resulting in reduced
pupping at this site compared to the previous year The primary sources for disturbance
at San Francisco Bay were loud vehicles on the Richmond San Rafael Bridge at Castro
Rocks aircraft and motor boats at Yerba Buena Island

Collaboration

Point Reyes National Seashore and Golden Gate National Recreation Area collaborated
with multiple government agencies non profit organizations and individuals on projects
related to the harbor seal population of central California The parks collaborated with
NOAA on a Tomales Bay stewardship program called SEALS Park rangers ferried
docents on boats out onto the mud flats in Tomales Bay to educate visitors and clam
diggers about seals twice during the pupping season The parks also collaborated with
the Marine Mammal Center on a study of harbor seal health that will be initiated in 2007
at Tomales and San Francisco Bays
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Summary

Compared to 2005 the total pup numbers at PORE and GOGA were lower in 2006 and
the molt numbers were higher The numbers for both seasons were comparable to
previous years and within the normal range of variation but the maximum pup count for
2006 was the lowest recorded since 1998 The pup counts at PORE sites appear to be
decreasing since 2004 however we did not test the statistical significance of this decline
The molt counts for 2006 were the highest recorded in the last nine years other than in
2004 The rate of disturbances per survey on the weekends at PORE sites have increased
since 2005 Disturbances were site specific however humans on foot and boaters
remain the two most frequent sources ofhuman related disturbance across all sites

1T
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Table 5 Regional surveys of harbor seals in central California March 1 through July 31 2006 Twelve surveys
were scheduled 7 during the breeding season and 5 during the molt but some sites could not be surveyed all dates
because of logistics or weather NDnod data

Location
Breeding Season

Total Pup
Average SE

Max Max

Molt Season

total
Average SE

Max

Sonoma Coun

Sonoma Coast 14050 9396 248 71 23950 4759 302

Fort Ross 4900 2893 97 14 ND

Jenner 7880 6277 179 30 29450 17466 418

Marin County
Tomales Bay 41825 6405 503 88 58425 9760 681

Tomales Point 26413 12302 462 105 39900 15385 540

Point Reyes Headland 8563 6439 219 35 36375 13474 462

Drakes

EsteroLimantour 65750 24081 1002 288 85025 13270 975

Double Point 50650 12305 723 237 68025 23176 904

Duxbury Reef 4325 1688 73 17 3575 2908 75

Bolinas Lagoon 18950 6665 286 82 36000 11130 448

Point Bonita 4625 3550 106 13 7775 3244 119

San Francisco Bay
Alcatraz 417 194 6 0 1 100 ND 1

Castro Rocks 20240 9446 339 37

YBI 6150 1071 81 4 14033 6408 190

Newark Slough 1820 1470 38 11 225 450 9

Mowry Slough 112001 7438 229 58 12425 3070 161

San Mateo County
Point San Pedro 1500 15 0 ND

Cowell Ranch 7360 2737 112 20 ND

Pescadero 2880 2199 55 6 ND

Pebble Beach 5920 1559 82 25 ND

Bean Hollow 000 000 0 0 ND

Fitzgerald Marine
Reserve 15500 8196 246 16 ND

ALL SITES 1 320917 1 5101 1157 415283 5285

Based on the total for a single day
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Figure 2 Total Pup Counts at PORE excluding Point Bonita from 19972006 seasons See text for methods
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Figure 3 Maximum pup Counts by site at PORE and GOGA during the 2006 season See text for methods
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Figure 4 Maximum pup counts by site at pORE 20022006 seasons See text for methods

Maximum Pup Counts by Site 20022006

600

2002
500

CI 2003

Cl 2004
400 112005

2006
300

200

100

0

Bolinas Double Drakes Duxbury PR Tomales Tomales
Lagoon Point Estero Reef Headlands Bay Point

Figure 5 Maximum pup counts for Tomates Bay 20022006 showing a range of mean Lone standard
deviation See text for methods

Tomales Bay

2501

200

150

100

50

Q

Max Pup Max Pup Maus Pup Max Pup Max Pup
2002 2003 2004 2005 2006

19



Figure 6 Total molt counts for PORE excluding Point Bonita from 19982006 seasons See text for
methods

Figure 7 Maximum molt counts by site for PORE and GOGA during the 2006 season See text for methods
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Figure 8 Average number of disturbances per survey by site at Point Reyes 2006 See text for methods

Figure 9 Average number of disturbances per survey by site at Point Reyes for20032006 See text for
methods
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Figure 10 Causes for disturbance by percent for all of Point Reyes sites in 2006
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Introduction

Harbor seals are the dominant and only resident pinniped at Point Reyes California The
Point Reyes population also represents the largest concentration of harbor seals in the
State of California other than the Channel Islands accounting for 20 of the mainland
breeding population Sydeman and Allen 1999 Much of the Point Reyes coastal zone
remains fairly pristine and provides excellent habitat for seals to rest molt and breed
where human encroachment is minimal

Longterm monitoring studies of harbor seals have been conducted at selected colonies at
Point Reyes since 1976 Allen et al 1989 Sydeman and Allen 1999 in order to 1 detect
changes in population numbers 2 detect changes in reproductive success and 3 identify
anthropogenic or environmental factors that might affect population status In the past
significant increases in the population of harbor seals at Point Reyes have been
documented at most colonies except at Tomales Bay where there was substantial human
activity Allen et al 1989 Allen and King 1993 and at Point Reyes Headland where
northern elephant seals are expanding Sydeman and Allen 1999

The information presented here is an update on the status and trend of the harbor seal
population at Point Reyes It represents a fiveyear summary of data collected prior to
during and three years following the 1998 El Nino Southern Oscillation ENSO event
We have also included two years of information from adjacent areas San Francisco Say
and Sonoma County where surveys were conducted in conjunction with other agencies
and organizations as part of a regionwide survey effort

Metbods

Studv Area

The Point Reyes coastline extends from Tomales Bay Lat 38 30N south to Bolinas
Lagoon Lat 37 30N Coastal embayments include Tomales Bay Drakes Estero and
Limantour Estero and Bolinas Lagoon The Point Reyes National Seashore PRNS
Golden Gate National Recreation Area GGNRA Gulfof the Farallones National
Marine Sanctuary GFNMS and the Marin County Department of Parks and Recreation
share jurisdiction over segments of this coastline In addition to the protection afforded
by these agencies Bird Rock Point Reyes Headland and Double Point were designated
by the California Department of Fish and Game and the California Water Resources
Control Board as Areas of Special Biological Significance because of their unique
biological attributes and now reclassified as State Water Quality Protection Areas in 2003
Chan 1979 SWQPA

The topographic diversity of this coastal zone provides a broad range of substrates upon
which harbor seals haul out These include tidal mud flats offshore tidal ledges and
sandy beaches Haul out site is defined as a terrestrial location where seals aggregate
for periods of rest birthing and suckling of young Harvey 1987 Thompson 1987



Coastal locations include Towles Point Point Reyes Headland and Double Point
estuarine locations include Tomales Bay Drakes Estero and Limantour Estero and
Bolinas Lagoon Figure la

Because of its agricultural character much of this coastline has remained largely
undeveloped even prior to inclusion in the 1960s and 70s in PRNS and GGNRA The
inaccessibility of much of the area has historically afforded protection from human
disruption during the seals terrestrial resting periods however prior to the Marine
Mammal Protection Act MMPA of 1972 harbor seals at Point Reyes were commonly
hunted by fishermen and ranchers S Allen pers comm After passage of the MMPA
the colonies at Point Reyes grew significantly Allen et al 1989 Currently human
disturbances may be on the rise with increased recreational use of public lands From
19972000 PRNS alone recorded close to 24 million visitors annually Monthly
Statistical Report PRNS 2000

Surveys

Harbor seal surveys were conducted during the breeding and molting seasons of 1997
2001 which respectively run from 15 March to 1S June and 15 June to 15 July Regular
survey sites included Double Point Drakes Estero and Limantour Estero Tomales Point
2 sites Tomales Bay 3 sites Point Reyes Headland and Bolinas Lagoon Duxbury
Reef was added to the survey area in 1999

National Park Service NPS biologists trained volunteers to conduct surveys of harbor
seals during one inclass session and four field sessions Many of the volunteers were
seasoned having surveyed seals in previous years Volunteers and park biologists
surveyed each site a minimum of twice per week weather and logistics permitting
Surveys occurred primarily during low to medium tides the time when the maximum
number of seals hauled out in the San Francisco Bay region Allen 1980 Fancher 1979
Risebrough 1978

Survey periods were designed to last at least two hours with counts occurring every half
hour Each subsite was surveyed separately and added to other sub sites making a grand
total for the site All subsites were visible from one location with the exception of
Tomales Point and Tomales Bay The Tomales Point and Tomales Bay subsites were a
considerable distance from each other and were usually counted twice during a survey

For each subsite the observer recorded the total number ofadultimmature seals pups
dead pups red pelaged seals and any fresh shark bitten animals present Because of the
difficulty in distinguishing adult from immature seals these two groups were lumped
together Pups were the young of the year and difficult to distinguish after weaning from
yearling seals Consequently pup numbers were reliable only between the first day of
March and June Red pelage results from the deposition of iron oxide precipitates on the
hair shaft and usually extends from the head down to the shoulder Allen et al 1993



Data are presented as maximum for the seasons both breeding and molt Summary
statistics including means and standard errors are also provided for the breeding season
19972001 and the molt season 20002001

All actual and potential disturbances to harbor seals were recorded Actual disturbance
was defined as any activity that resulted in behavior change by the seals such as moving
towards or entering the water Potential disturbance was defined as an activity that
occurred within a d mile area that had the potential to alter the behavior of the seals For
example a plane flying below 1000 feet had the potential to disturb seals Observers
recorded the time source of the disturbance and the distance of the source from the seals
Distance measurement was not estimated consistently between sites or observers and
consequently was dropped from analyses The seals response to a disturbance was
classified as no response head alert flush flush into water or unknown Alien et al
1985 In the case of a flush or flush into water the observer noted the number of seals
that flushed the number of pups that were left alone and the number of seals that
remained in place After a flush into water the time and location of where the seals
rehauled were also recorded In some cases an unknown response was recorded if the
disturbance occurred before the survey was started and so the extent of the disturbance
was not directly observed An example would be a tight group of seals seen in the water
off the haul out site and many fresh seal tracks on the haul out site

Surveys in 1998 and 1999 incorporated seal numbers from a larger scale harbor seal
census for the San Francisco Bay area and adjacent waters Other regional haul out sites
were Jenner the Sonoma coastline Sea Ranch the San Mateo coastline South Bean
Hollow the Fitzgerald Marine Reserve the Richmond Bridge Yerba Buena Island and
Mowry Slough Figure lb Participants in the region wide survey included the Gulf of
the Farallones National Marine Sanctuary Association San Francisco State University
and Stewards of Slavianka a non profit conservation group based in Sonoma County
Additionally a regionwide aerial survey was conducted in May 1999 by NPS biologists
on an airplane provided by the California Department of Transportation Photographs
8x10 color prints were taken of each site and biologists from San Francisco State
University counted seals from photographs

Results

Overview

The population trend in harbor seals at Point Reyes appears stable between 1997 and
2001 Annual maximum counts for the breeding season ranged between 2481 and3506
and annual average counts ranged from 17446and25111 range of SE 1225 to

3790 Table 1 ag The lower numbers for maximum totals and annual averages were
associated with the 1998 ENSO The difference in the adultlimmature population of
harbor seals excluding Duxbury Reef was minimal between 1997 and 2001 Lambda
006 but the difference between the pup numbers was notable Lambda 027 Table

la The maximum numbers ofadultimmature seals and gaups were higher in 1997 and
2001 than those observed in 1998 1998 Lambda 046 and 2001 Lambda 136

Pup and adult numbers were lower at all haul out sites in 1998 Maximum counts for the



molt also were reduced during the 1998 ENSO and also in 1999 but not noteworthy
Similarly maximum numbers during the breeding and molt seasons were stable by
location Tables I bg except for 1998 The number of surveys in 1997 was insufficient
in the molting season to report a maximum count The number of red seals at Point
Reyes is very low compared to San Francisco Bay representing less than 5 of the
population Of note though was the larger number of redpelaged seals in Drakes
Estero reaching a maximum of 27 in 1999 Table 1 e In general far fewer red seals
were observed at coastal haul out sites than the estuarine ones

Regardless of year most disturbances occurred at Drakes and Limantour Esteros
followed by Tomales Bay and were induced by humans Table 2ae Seal response to
disturbance ranged from a simple head alert to flush into the water By year the percent
of seals flushed into the water combining all sites ranged from 43 to 74 with the
highest percentage of flushes occurring in 1997 Tables 3ae The average disturbance
per hour combining all sites for 2000 was 039 SD 063 n 197 and for 2001 was
038 SD 094 n 231 Table 4ab The highest number of disturbances per hour
occurred at Drakes EsteroLimantour in 2000 083 disturbanceshrand at Tomales Bay
in 200103disturbanceshr People on foot were the major source for disturbance at
Limantour Estero and motorboats were for Tomales Bay Motorboats were also a source
for disturbance at Double Point due to commercial fishing near the haul out site Table
2ae In general for all sites seals were more disturbed on weekends range 0413
disturbances per survey than weekdays 0108 disturbances per survey Table 4ab
Double Point also had elevated disturbances in 2001 related to an aggressive male
northern elephant seal Table 5b Bolinas Lagoon seals experienced elevated
disturbances in 2001 related to nonmotor boats particularly kayaks Table 9b
Double Point

Double Point is a pocket beach marked by two prominent points and includes several
subsites Double Point is a primary pupping site at Point Reyes and numbers of pups and
adultsimmatures are fairly consistent during the breeding season from year to year
Surveyors counted seals at Double Point from 19 to 52 times per year between 19972001
Table 5a The highest total number of seals occurred between the last week of April
and second week of May Figure 2 ranging from 708960 The maximum pup counts
consistently occurred during the first week of May Figure 3 ranging between 187
during 1998 to 416 in 2000 Pup counts in 1998 were nearly half of what occurred in
1997 The maximum counts during the molting season ranged between 677 and 1145
and occurred between early June and mid July Figure 2 however there was
inconsistent coverage of the site in 1997 Seal numbers were low during the ENSO in
1998 and also during the molt in 1999

Seals at Double Point usually were disturbed less often than at other haul out sites at
Point Reyes averaging from 0210 disturbances per survey between 1997 and 2001
Table 5ad Weekday disturbances were similar to weekend disturbances except in
2000 when disturbances reached 14 per weekend survey The hourly average number of
disturbances on weekends was 06 SD07 n39 in 2000 and 03 in 2001 SD 04
n13 Table 5d
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Sources for disturbance varied by year at Double Point Table 5b Overall people on
foot were the primary known source for disturbances 190although unknown sources
disturbed seals 29 Commercial fishing boats have increasingly disturbed seals over
the past 3 years 13 and an aggressive male northern elephant seal was the primary
source for disturbance in 2001 10 When seals were disturbed at Double Point they
were more likely to flush into the water flushing 50 of the times disturbed regardless
of year Table 5c

Drakes and Limantour Esteros

Drakes and Limantour Esteros consist of a number of tidal sandbars This location is one

of the primary pupping sites at Point Reyes Seals were surveyed at Drakes and
Limantour Esteros from 26 to 45 times per year between 19972001 Table 6a The
highest total number of seals occurred between the first and second week of May Figure
4 The maximum pup counts consistently occurred between the third week of April and
the first week of May Figure 5 The maximum counts during the molting season ranged
between 817 and 1292 and occurred between mid June and mid July Figure 4

Seals at Drakes and Limantour Esteros were disturbed more than at any other haul out
location at Point Reyes averaging from 1013 disturbances per survey between 1997
and 2001 Table 6ad Weekday disturbances reached as high as 15 disturbances per
day in 2000 but usually were around 09 disturbances per day this contrasts to the
regional maximum of07 The hourly average number of disturbances was 08 SD
04 n 18 in 2000 and 05 in 2001 SD 07 n 21 Table 6d

People on foot were the primary source for disturbance 47 although unknown
sources also disturbed seals 19 as did birds 12 Table 6b Kayaks and motorboats
are restricted in Drakes Estero during the breeding season and likely this explains the low
rate of disturbance from these sources When seals were disturbed at Drakes and

Limantour Esteros they were more likely to flush into the water flushing 50 of the

times disturbed regardless of year Table 6c

Tomales Point

Tomales Point consists of several subsites extending along the shoreline extending to
Bird Rock Tomales Point is one of the more difficult sites to survey because of distance
to travel and weather The area is consistently foggy during the spring and summer
Seals were surveyed at Tomales Point from 9 to 34 times per year between 19972001
Table 7a There was no consistency between years when the maximum adultimmature
count occurred Figure 6 The maximum pup counts occurred between the third week of
April and the third week of May except in 1997 however the numbers ranged widely
between 74 in 1998 to 194 in 2001 Figure 7 The wide swing in numbers is likely
related to both disturbance and seals shifting between nearby Tomales Bay which also
demonstrated coincidental swings in numbers Seasonal molt counts are unreliable and
spotty due to weather
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Seals at Tomales Point were disturbed moderately compared to other haul out sites at
Point Reyes averaging from 0209 disturbances per survey between 1997 and 2001
Table 7ad Weekend and weekday disturbances were more frequent in 2000 and 2001
than earlier years The hourly average number of disturbances on weekends was 03 in
2000 SD 02 n 13 and 04 in 2001 SD 04 n 18 Table 7d

People on foot were the primary source for disturbance 526 although sport and
commercial motorboats also disturbed seals 196 Table 7b Tomales Point is a popular
sport abalone fishing area and the sport fishing season coincides with the harbor seal
pupping season When seals were disturbed at Tomales Point the percentage of seals
flushing into the water varied by year Table 7c

Tomales Bav

Tomales Bay consists of three haul out sites Seal Island Clam Island and Hog Island
however seals infrequently haul out at Hog Island Tomales Bay was surveyed from 9 to
34 times per year between 19972001 Table 8a The highest total number of seals
occurred between late April and second week of May ranging from 290 in 1998 to 625 in
1999 Figure 8 The maximum pup counts ranged widely from year to year ranging
from 34 in 1998 to 190 in 1999 however coverage of the site was spotty due to logistics
and weather Figure 9 The maximum counts during the molting season were more
consistent ranging between 290 and 347 Figure 8

As with Drakes Estero there were a larger number of red seals than occurred in the outer
coastal areas with a maximum of 17 observed in 1999 and 2000 Table 8a

Recreational activities in Tamales Bay are numerous and seal use of Hog Island has
declined dramatically over the past 15 years Nevertheless disturbances per survey only
ranged from 015 between 1997 and 2001 Table 8a Weekend disturbances were
higher in 2000 and 2001 than during weekdays Weekend disturbances were 04
disturbances per hour in 2000 SD 06 n 13 and 13 in 2001 SD 25 n 19 Table
8d

People in motorboats were the primary source for disturbance 52 although
recreational clam diggers also disturbed seals 13 Table 8b Up to 1000 people were
present at a time digging for clams during low tide cycles on the weekends however the
NDAA SEALS program reduced disturbance by clam diggers with an onsite education
program The main seal haul out area is near the primary access channel for boats in the
bay and so recreationists are naturally attracted to the seals hauled out When seals were
disturbed at Tomales Bay they were less likely to flush into the water flushing 4 556 of
the times disturbed regardless of year Table 8c



Bolinas La oon

The Bolinas Lagoon location consists of several tidal sand bars Seals were surveyed at
Bolinas Lagoon from 3 to 35 times per year between 19972001 Table 9a The
maximum counts at Bolinas were distributed throughout the breeding season in contrast
to other colonies but during the molt season a distinct peak occurred during the first two
weeks of July ranging from 267 to 401 Figure 10 The maximum pup counts
consistently occurred between the first and second week of May excluding 1997 and
ranged from 51 to 123 Figurel 1 This colony is the only one that appears to be
growing pup production more than doubled in three years between 1999 and 2001 As
with all sites pup production was down during 1998 and numbers of seals hauled out
were also reduced

Seals at Bolinas Lagoon were disturbed moderately in comparison to other haul out sites
at Point Reyes averaging from 0 to 11 disturbances per survey between 1997 and 2001
Table 9ad Weekend and weekday disturbances varied from year to year The hourly
average number of disturbances on weekends was 03 SD 04 n 9 in 2000 and 06
in 2001 SD 05 n 18 Tables 9d The NOAA SEALS program reduced disturbance
by recreationists with an onsite education program starting in 1997

Kayaks were the primary source for disturbance 2404 although unknown sources also
disturbed seals 24 as did birds 18 Table 9b When seals were disturbed at
Bolinas Lagoon they were more likely to flush into the water flushing 50 of the

times disturbed most years Table 9c

Duxbua Reef

Duxbury Reef was added as a survey site in 1999 This site is adjacent to Bolinas
Lagoon and often serves as an alternate site to those in the Lagoon Seals were surveyed
from 8 to 32 times between 1999 and 2001 Tables 10a Annual maximum ranged from
71 to 112 Figure 12 including from 10 to 20 pups during the breeding season Figure
13 We had insufficient data during the molt until 2001 when the maximum count was
99 Figure 12

Seals were rarely disturbed at Duxbury Reef likely due to the difficulty of accessing the
site except at very low tides Humans on foot were the primary source for disturbance
88 Table 10b During the weekends disturbances averaged 03 per hour SD 08 n

7 in 2000 and 04 per hour SD 1 1 n 17 in 2001 Table 1 Od

Point Reyes Headland

Point Reyes Headland location consists of a series of pocket beaches that is used also by
a large northern elephant seal colony As with Tomales Point surveys at Point Reyes
Headland were limited due to weather conditions Annual surveys ranged between 7 and



31 Tables l 1a several scheduled surveys were canceled on foggy days Annual
maximum counts during the breeding season ranged between 131 and 168 between 1997
and 2001 Figure 14 Point Reyes Headland is not a significant pupping site and the
maximum pup counts ranged between 24 and 51 Figure 15 During the molt seal
numbers were much higher ranging between 276 and 466 because this site is used more
by migrating harbor seals Figure 14 S Allen pers obs

Point Reyes Headland is the most remote and least disturbed site at Point Reyes with
annual disturbance days ranging between 00 and 0 1 regardless of day of week The
average hourly disturbance rate in 2000 on weekdays was 004 SD01 n19 and in
2001 on weekends was 004 SD007 n8 Table I Id

Motorboats 40xand planes 401o were the only sources for disturbance Table 11 b
Nevertheless seal spatial use of the site has changed significantly over the past 20 years
as the northern elephant seal colony has grown

San Francisco Bay Area Surve

Summary of harbor seal surveys for the San Francisco Bay Area and adjacent waters are
summarized in Tables 12ab The maximum total harbor seal count during the 1998
breeding season was2595 seals on 6 May and the maximum pup count was 485 During
the molting season3235 seals were counted on 28 June 1998 The average maximum
count for the region combining both seasons was24670n5 x2467 SD5076
Table 12a In 1999 the highest count for all sites occurred during the aerial survey on
May 10 with3634 including 876 pups During the molting season 3011 seals were
counted on 17 July 1999 The average regional count combining breeding and molt
seasons in 1999 was22722 n9 SD6708 Table 12b Three sites Double Point
Drakes and Limantour Esteros and Tornales Point accounted for the majority of the total
number of seals 696 and pups 7921o counted in 1998 but in 1999 Double Point
Drakes and Limantour Esteros and Tornales Bay accounted for the majority of the total
count 60 and of the pup count 62 This change implied a shift of seals from
Tomales Point to Tomales Bay in 1999

Regional surveys for 2000 through 2001 were summarized in the NOAA annual reports
see Mortenson et aL 2000 and 2001

Unusual Mortality Event

During the 1997 breeding and molt seasons biologists and park visitors identified dead
adult and immature harbor seals in Point Reyes Tomales Bay was the first location
where a sick adult seal was picked up by the Marine Mammal Center TMMC F
Gulland pers com Reports of dead and dying seals were next recorded at Double
Point and Bolinas Lagoon in April and May and then at Drakes Limantour Esteros and
Point Reyes Headland from June through August The NMFS Stranding Network Point
Reyes National Seashore unpubl data documented a total of 91 dead seals Of those
seals that were identified by sex and age the majority of seals were adults 79 AD
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72 SA 7 PUP 7 UNK 5 and of those identified to sex the majority was males
33 M 30 F 17 UNK 44 Tissues were collected from several fresh dead or
dying seals by the TMMC A fibrinous hemorrhagic pneumonia with marked bacterial
colonization was evident in all of the fresh specimens The lesions resembled that of
acute Pasteurella pneumonia in cattle which is often predisposed by viral infection L
Lowenstine UC Davis pers com Nineteen live harbor seals were subsequently
captured at Point Reyes Headland and blood was taken for further analyses Preliminary
findings indicate the presence of antibodies to a previously unidentified virus F Gulland
pers com

In 2000 another unusual stranding event occurred at Point Reyes and was investigated
by the stranding network including TMMC Museum of Vertebrate Zoology Berkeley
and the National Park Service The epicenter of this event was Tomales Point haul out
sites where around 25 dead seals were found Tissues blood and urine were collected
from five very fresh specimens All seals tested negative for biotoxins or morbillivirus
Pseudomonas bacteria were found in all specimens and an unidentified virus was found
in one very fresh c2 hrs dead specimen Preliminary evidence indicated that seals died
acutely since blubber Iayers were normal lymph nodes were engorged with fluid F
Gulland Marine Mammal Center unpubl data

Discussion

Harbor seals in central California represent a significant proportion of the state
population Surveys of harbor seals in the San Francisco Bay Area and adjacent waters in
1998 and 1999 reveal that large numbers of harbor seals are concentrated in north central
California particularly at Point Reyes Double Point and DrakesLimantour Esteros
account for more than 50 of total seals in Point Reyes counted during both the breeding
and molt seasons The pups produced at these two sites accounted for more than 55 of

the total pups produced at Point Reyes annually Substantial numbers of seals also haul
out in small groups along the Sonoma and San Mateo counties coastline and in San
Francisco Bay

Surveys conducted at Point Reyes between 1997 and 2001 showed annual differences
likely related to the 1998 El Nino event However trends may also reflect increased
effort between years as the volunteer monitoring program was fully implemented In
addition there was not consistent effort between weekend and weekday surveys This is
important in analyzing the disturbance data since we would expect more disturbances on
weekends when recreational use is higher

Nonetheless significantly fewer seals were breeding in 1998 than 1997 24 Pup
production was also lower 46 Factors potentially influencing the breeding
population at Point Reyes between 1997 and 1998 were the harbor seal die off during and
after the breeding season of 1997 and the 1998 El Nino event The 1999 number of seals
breeding was substantially higher than that of 1998 but only slightly higher than the 1997
breeding season Pup production was also elevated from 1998 by 49 but only by 8
from the 1997 season El Nino effects were also documented in other pinnipeds in
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California in 1998 DeLong et al 1999 however no other unusual stranding event was
noted for harbor seals in California in 1998 J Cordaro NMFS pets com

Although disturbances were recorded at all colonies Drakes and Limantour Esteros had
the highest number of disturbances recorded regardless of year Nevertheless the site
remained one of the largest colonies in the region accounting for 29 of the total
number of seals counted in 2001 Humans mostly caused disturbances but the type of
disturbance varied by location Boats were the primary cause for disturbance to seals in
Tomales Bay but humans on foot were in DrakesLimantour Esteros In 1998 the
Lawson Landing barge that transported more than 100 people at a time to dig for clams in
Tomales Bay was terminated The number of seals using the bay increased in 1999 from
the 1997 1816 and 1998 116 maximum numbers The Farallones Sanctuary
SEALS program had implemented a protection program for the seals to educate the
public and divert clam diggers from the resting seals and likely the combination of
reduced usage and education by the SEALS program contributed to the increased
presence of seals in Tamales Bay

The occurrence of the two unusual stranding events within this fiveyear monitoring
period is of particular interest The only other mass stranding event of harbor seals in
California was noted in 1985 at Drakes Estero and Double Point A virus was also noted

as the likely cause for that stranding event S Allen pers com No other stranding
event for harbor seals has been documented in California over the past 20 years J
Cordaro NMFS pers com

The longterm monitoring program for harbor seals of Point Reyes has provided
important information to guide management Actions guided by the results of these
surveys have included

1 The initiation of a baseline study of diseases in harbor seals in conjunction
with the Marine Mammal Center

2 Continued annual restriction of kayaks and other watercraft in Drakes Estero
during the breeding season March 15 June 30

3 A study of the dispersal of weaned pups and the feeding habits of harbor
seals at Point Reyes in collaboration with Moss Landing Marine Lab

4 Proposed delineation of marine protected areas at Point Reyes

12



Acknowledgments

We gratefully acknowledge the generous contributions from the California Department of
Transportation Canon USA Inc and the Point Reyes National Seashore Association

We especially want to thank the many volunteers who hiked so many miles despite wind
rain and fog to survey seals throughout Point Reyes including Therese Ambrosi Smith
Sharon Alexander Julie Batsel Jeff Benjamin Kathryn Ann Biglow Jenner Brahic
BrooksAn Brazil Jason Buckner Jennipher Carpenter Judith Coburn Alison DeLauer
Michele Diamond Susan Farrar Carlin Finke Sally Gale Marco GiGuere Jessica Grant
Joel Grapentine Sterling Hada Lisa Halton Eliot Hayne Christian Helwig Alan and
Isabel Hubbard Nikole Kimes Tim Lamarre Casey Lion Trish and Jay Mahoney
Stanley Mandell Joy Maulitz Laura May Brenda McLaughlin Harmony McPherson
Paul Moschetti Mary Beth Mudgett David OToole Susan Pender Bert Pittari Alan
and Martha Proctor Sheri Rice Janet Robbins Maria Saxton Anna Schopp Mike
Seely Brian Somerday Kim Tingstrom Angelica Tercero Ed Vermeulen Lucian
Wernick Amy Whelan Alianora Walker Donna Werra Lisa Wertz Jeffry Wilkinson
Pat Zuccaro

Additionally we are grateful to Dawn Adams Julia Brenta John Brewder Peter Krag
Hannah Nevins Dave Notthelfer Stori Oates Linda Olive Jessica Pettee Lara
Rachowicz Leslie Rowe Rishi Schweig Elizabeth Sojourner Susan Van Der Wal and
Jim Whitlock for contributing considerably more time and effort in this endeavor The
maps of haul out sites were kindly provided by Emma Grigg

We also thank the volunteers and students of other agencies and organizations including
the Farallones Marine Sanctuary Association the Friends of Slavianka the Fitzgerald
Marine Reserve and the San Francisco State University Harbor Seal Project for
contributing numbers for the regionwide surveys Finally Leslie Grella contributed
enormously to this longterm study with her humor and passion and will be sorely
missed

13



References

Allen S G D G Ainley G W Page and C A Ribic 1985 The effect of disturbance
on harbor seal haul out patterns at Bolinas Lagoon California 19781979 U S
Fishery Bull 82 493500

Allen S and M King 1992 Tomales Bay harbor seals a colony at risk Proceedings
from the Third Biennial State of Tomales Bay Conference Oct 1992 pp3337

Allen S G M Stephenson R W Risebrough L Fancher A Shiller and D Smith
1993 Redpelaged harbor seals of the San Francisco Bay Region J Mamm
743588593

Chan G L 1979 Reconnaissance survey of Double Point Point Reyes Headlands and
Bird Rock ASBS Rpt to Calif Dept of Fish and Game and State Water Res Bd
Rpt Nos 7915 801 and 802

DeLong RLSR Melin SG Allen and MS Lowry 1999 Impacts of the 1997 El
Nino on Marine Mammals in the California Current Presentation to CalCOFI
Conference 1999

Fancher L 1979 The distribution population dynamics and behavior of the harbor
seal Phoca vltullna richardsi in south San Francisco Bay California Unpubl
MS Thesis Calif State Univ Hayward CA 109pp

Harvey J T 1987 Population dynamics annual food consumption movements and
dive behaviors of harbor seals Phoca vitulina richardsi in Oregon Unpubl
PhD Dissert Oregon State Univ Corvallis 177pp

Mortenson J J M Brown J Roletto L Grella L Culp 2000 SEALS Annual Report
July 1999June 2000 National Oceanic and Atmospheric Administration Gulfof
the Farallones National Marine Sanctuary San Francisco CA

Mortenson J J Roletto and S Tezak 2002 SEALS Annual Summary 2001 2002
National Oceanic and Atmospheric Administration Gulf of the Farallones
National Marine Sanctuary San Francisco CA

Risebrough R W D Alcorn S G Allen V C Alderlini L Booren R L DeLong L
E Fancher R E Jones S M McGinnis and T T Schmidt 1978 Population
biology of harbor seals in San Francisco Bay NTIS No PB81 107963
67pp

Sydernan Wm and S G Allen 1999 Pinnipeds in the Gulf of the Farallones 25 years
of monitoring Marine Mammal Science 15446461

Thompson P M 1987 The effect of seasonal changes in behavior on the distribution

14



and abundance of common seals Phoca vitulina in Orkney Unpubl PhD
Dissert Univ of Aberdeen England 167pp

15



List of Figures

Ia Harbor seal haul out sites at Point Reyes
1 b Harbor seal haul out sites in central California
2 Harbor seal maximum counts at Double Point
3 Harbor seal maximum pup counts at Double Point
4 Harbor seal maximum counts at Drakes and Limantour Esteros
5 Harbor seal maximum pup counts at Drakes and Limantour Esteros
6 Harbor seal maximum counts at Tomales Point
7 Harbor seal maximum pup counts at Towles Point
8 Harbor seal maximum counts at Tomales Bay
9 Harbor seal maximum pup counts at Tomales Bay
10 Harbor seal maximum counts at Bolinas Lagoon
11 Harbor seal maximum pup counts at Bolinas Lagoon
12 Harbor seal maximum counts at Duxbury Reef
13 Harbor seal maximum pup counts at Duxbury Reef
14 Harbor seal maximum counts at Point Reyes Headland
15 Harbor seal maximum pup counts at Point Reyes Headland
16 Average harbor seal counts by month 2000 and 2001

16



List of Tables

1 Summary data for all sites at Point Reyes 19972401
2 Sources for potential and actual disturbances
3 Summary of seal responses to disturbances
4 Average number of disturbances per hour
5 Summary data for Double Point
6 Summary data for Drakes and Limantour Esteros
7 Summary data for Tomales Point
8 Summary data for Tomales Bay
9 Summary data for Bolinas Lagoon
10 Summary data for Duxbury Reef
11 Summary data for Point Reyes Headland
12 Summary data for the San Francisco Bay region 1998 and 1999

17



Figure la Harbor seal haul out sites at Point Reyes and adjacent areas

18



Figure ib Harbor seal haul out sites in central California

19



ro
0

a

C

ulam

rs

w

49
b

C

s1C

r

O

Ll
co

m Cis0 V

i OZ
0

0

CD
T

i
cu

v 77
C
O
t

LQ 0 C 0
0 0 0 0

Q
a

C C
0

sleeS j jagmnN

ro
0

a

C

ulam

rs

w



F
0

m

w
k
ar

rn

44

N

N

ti

L0

ti

00
N

CD

T

N
T

C T

ca

r0 N
V

C3 LD
CD
o T

E 0 Lo

CN
d

o
Lo

s

El
T

U

CL 00 o

00
T

U

Ce

y
Lo

0
I

to

OFT
CL G

T

lq

CV
T

a

C3
CSI
0

co

o Lo a U o 0 0 U

d M M N N T T

sdnd joaagwnN

F
0

m

w
k
ar

rn

44

N



0

v
a

rysv

9

f

U 0

W0
C4 f

j10

L CTS

Q
m

m

E OC
E

L

o

s

sc
o
N

a o CD
Co tD d N

r r r

sleaS jo jagwnN

0

v
a

rysv



V1

OQi
61
G

L

a
G

r4

Mcq

N

ti

U7

I
c
I

Cp

A
F V

r CQ

A 0 T

LM

T

c
Q

Y

W N
a

co

L

t CD

E
4

w

i

LO

VJ

4i a
c

T

LO

N

C Ca
Ca LO

C7
v

0 0 C C C
0 C LO 0 0

o

sdnd 10 aaquunN

V1

OQi
61
G

L

a
G

r4

Mcq



4

i3
4S

42

N

C

P

N

oo

rcri
f

r

LO

r

U
W

c r

00
N

0

0
rJ Ci7

cc
m

0
LO

r

C

U

t

co

N
C

CD

E
0 CV

LO

d
N

r3

9
It

O 0
co U

Q CCD C
Co N r

sreaS jo aagmnN

4

i3
4S

42

N

C

P

N



v

v

w

ar

r1

4

N

Ali
C

0

d
E

t

1

MR
C

CL m l

a 0
t

co

0
r

YI m

E ell

r
N N L O V

i

sdnd jo jegmnN

F

v

v

w

ar

r1

4

N



0

v
E
L

dlr

00

v
L

P

N

9z1L

L7E 6W

Z

91L

F
r 8219

T
o z19

tL9

0 L19
o

x
a t7z15 a
0

N L W9

E15
r

9zt

m 6 VV
D7

z Vv

E a TV

00000000
a a a v a v a
ti CD LO d M N r

leas ja aagwnN

0

v
E
L

dlr

00

v
L

P

N



vi

04

fu

w

N

tT

w

N

L7

R

00

CV
C7

r

CV

C0

r

R
i

r
r

N LO

N

o L
x 0 R

N
I I p

7
0 r

LO

co w
N

m CD
I

yW
N
r

o
F

0
N

aao00
CD co CD ITN0w0lqN
Cy Y r r t r

sdnd jo jequanN

vi

04

fu

w

N

tT

w

N



i
E

w

a

c
0N

T

3
4

CA

aU

D

v

Q

x

4

aq

w

N

uI

O 6

19

co

S

pls

J t9

61

Cry

0 0 0 v

M
o 0 0 0 0 CD

0
d mt M N N

sleaS jo laqwn

i
E

w

a

c
0N

T

3
4

CA

aU

D

v

Q

x

4

aq

w

N



v

CO

aarn

ry

C

0

Q

E O

N

fj
O
CD
N Rt

r O

r

O

S
r

Cf

Q
S

C7 O

CSC
C7 O Cl OO Q

sdnd 10 iagmnN

v

CO

aarn

ry



a

e

va

N

w

e

N

co

N
CD

N

r

C7
t

CD r

LO

CD
Q

V

r
r

LO

o

LO

cq

o f

00N Q T N a

r t

slsaS o aagmnN

a

e

va

N

w

e



0

a

s

aecrl

M

LLI

M

Ln

00
N

i9

T

N
C

T
CO

t

Cfl

R
b0 C7

N

n

LO

C
ti

N
r

Q

a
0

Q
L

O
T ce

4 N

N
T

LO

N

M

In
r r

L3LO C
CN N

O

sdnd 10 jogwnN

0

a

s

aecrl

M

LLI

M



IT

a

w

7
r

t9

r 19

HCF
r

OD

OlSZ3 0
3

6

G1

OcDCC7CD
0

COCD0a0

0NdMMNNr

SleeS joJeqwnN
IT

a

w



a

E
h

616D

tn

acq

tom

co

N

r

CV
0

tIy

r

CD N

CD
LOCDr
r

LO

cr

4f3
r

N

r

r

r

to
N

co

W LO
0

IT M NO O

sdnd jo jegmnN

a

E
h

616D

tn

acq

tom



L

L

TI

C
C
N

C
C
O
CNI

C7

Sri

F0i

o

C

Q

Q

L

2

Q LO C LO O
Y N N r T

Eu3
4
z 0

v

LO

0
CN
C

9

c

4

q3

v

a0ca
a

m

0n

x

P

M



U 2

27
2

r
kf a9 M W e cc

27
k

am FG CO G em

ker wef a
E

2 s m
k a 4 a

z
0

m m w

k k k

2 m a w 2
z tz

m 4q

a

2 f 7qn m Cl Cl Cl

2



N

T
N

O C

Q

0 T
S

lY

C

G CA

J

Nm

GD

C4VF
4

EM

C F

CY

C047
D7C
q O

N C4

C

E
0U

Nco
ad

B3N G

m

v J

ers

c

a

3C
N

t 4

eG 3Q
c ai d

O

S

E

Z
9 C

C6

Q OW Ch 4s

Cr Q 7 l0 4 A 47t
LOSrl C4

co
f

A N C
CV 0p r

co

co Vj06 c rN
CO NPrCV

C7 0O C4 300 W m M W

oi C0 L6
CV Ct7V rr P7 VCX1

coM N Cq

0 rn0 Lo 0 m w

LO NQ ui Bpn T N to cn w at

41
r

N T 0
CV M O CV co W

fY7 CE U7 Cfl w 1n

ch W Z Q V y Z N WU7 H N

IDCl



w

a m

C a
0 C Wd
4D

SGa
m

m
y M r5 N d 7 Z i

fi

E
9 C

rlY

ca P

ttrry a 11 v 3
Q

e

r r V cV
r

8
7

D r r LD O

m X

p cy v d cc t N r d 4 47 G7 O t
G C

h ry7 fC C 24d C T@ CSC TN t7C 7fC OC 7m aC
dY C 4

7 Y 1 y Y Y Y 4C Y X
La

qO77

y43 Q1 y N 4i N N N N R1
C

co

E Q1 r
C7 40

to pp r OCD r r N if N

c

Q X17 4

fq IP 77N
7

yj tlj 9773
7

0 i0 U7 77W
7qy

VlQYVk
m

Z Z
cc

ro x
I

E
o d NQ
g

a

E
a

x M LON tr
u7 N c

N

W 4
m

a CQ3 m 4 N SO
4

N T to

tf CL r xK

E ql7 cE
al 47

N

O w3 3 CL Lq

cL c j

r



Ob

M

a
3

o
a

9 y 9 CV M CV SV r

to

d O
ra I N

a

W tv m
Z N ao rn cq p r k

4
C C4 r CV LL C1

o cN C
N

C V
0 N

U co co It

7

a

Ca

7

Lo w M co 1 CA 13 C

C m p m C0 xlf C tII C f6 G cG C V C p
7

N cc r N
0 N 0 qj

4 0

N yyN yyN
C

q7 N CO CV CO M 0 r C7 r7 N R3 y r

b

Cil N C co C m C G C s0 C tD C M

N U
Y IC

0y
r

yyN
N G7 v

3 t

N yY W yN
E 0 7 7 7 7

N 5

CU C
N 0

N 0
C CV o

tit f

C4 Nco
CD

0r U cY

yQ1A
o

w m
E Q U

d7 C1Y

L7 E t9 1W 04 V Y M1 b

C

p O

E 4k
E

Ch x L

E td
m 4

Cl M W F
CD

TR N M 13 tl C4 N

ca xar

Z co
to

ErEcr e8 C

3 c m

w D

OM
ca W Vl

N
r m

y 0

@ r

yC 16

GS

E r

V0 a C J F f to CL

Ob

M



T1
f

IL
Fn N r o e3 0

uC3 37

D
y

Ad
m

V

L
V a7 r O O O

6 t
u N

E

s o

N N N M r

D

7 m wa
9 61 z N Q r f r N s

Ix
X5

O

3 K7
3 r r C a efl 7 p r CO r O r C4 O

DM
r N M

m e m e e m e m e n

0 Y Y Nr
S d7 C M y UD

y 77

4

7 yy

N ay N N U

yy

D

NA
3
e

6 N N CV N W U7 rte Ol r 00 C4 T

C T
7 t

7O
m G m C of C m m C m r T O

C co

i N
Y
ar N N ar

x
v

Y

a
x
a

C

m m

m

a

Y

a
NCD

M 7U 7

V N

a N y OA N

E T 2 1D 6 O I N M

y C 0 co V A cN M 00

co

N

OU i0

u E 4
0

wit
a

0
n

r
o 00

o
E R

co

ups
r a

n m

C

Q
4 N 0 In N

co
to to

M2 CD
C7

A
37 M i

N6
Ql G c C

ry 1 y C

4
w
N IL 0 0m

06 0 w Q

o 0 h m0 1 1 0 M 2 r kQ

T1
f



p

No

AU
9

3 y

7 sd E 7 d
E a
Ec

M OfA yly

n m O a
to

v N 4 r o C

I II w
8tUs

p V N

OI

d4d C r s
W N N

SS C N M co co C14 r u T7 V t 4 N N 0

i3 C
17 x

w O
Y Y Y

tyyU W
f7

yy 77X N N

Qyy1
4

T U 4

7 p N

3 as 7 7O ab
7

q 0 k97 s O sU m CO d3 O G8 01 W GZ1 q7 8 WY O N

y C143 m

Y Y

N
a4 3C

N
TG Y

N
1 Y

a
Y

N N Nt cj U3 4 a UY

ar

t x
O

co m M u CY iQ 0 Q Soo IdO u7 CO
qy

q j
N

ij OU C7Ofl
M

O IqC6
cD

NM C L6
N

qi c

7 0
Q i N N N N N 0 CrJ N LO r

Cj
N

4

pU W Q7 dy
p O ZL3 v a co CO

E

0
aui to

co n c N

nuj L O

3
co

X
m fl co o0

4CIA to

47 r 2 Q

p QN d V mod d Cp4

l

U x16

eD
6 m m M rl r Y

yyN y to D N m dM

7
D

0 D
MO Q1

a m t2a Q1 N r O
k m
A

Ca

C4 v
c

N
N W Q

S4 N N 7 S
Ln

M

aos pia

wO
G rn ifl

C L
o

L
C

C

f0
c

W

w o w LD
a t70

a

rp
0 J J cC

7 3

6f M CL O r
y T

g GY SS a6 ifl
l6

O
9p

fi

Ez C C a 3 O p p O C O
co M wr 0 QJ N F a L x Nk

Q



aLo 0

Eq r r r Q

E s v
Ecm 0

ro
A w

m
a yr

r

arc M CV a o C4 r o

n a o z

a

riO to

n si ao r r to c t N

o m

11 m U p
r r N N r M N r N 4V t CS r

7 L w fC
iuc me tam 4 toC
0 qr a y a U m a a aId a qY

p N u H
N yNN Q 0 77N d N X37OS 01 yd C G0 N Nw N

rrO W 01 N N NCk r 2 2

9 O@ C 0 C m C i0 C m C ca C

T wo
4 a oai V0 qr ai as

v ar
M

C7 O

p o Q 3 m TL
Q

dy N ti
0iC33 U

C V
Vhf fV N

D O w

uamy0
u O O Liz CV tC7 n

x O r N M V
d1

N
fD

DAD

rn Q usoa nro m r r
3nus c
K coL L y 9
E 2 2 L V5

ca oa ika N7 mM1 N m 0 N
cp

9
U

C VY N W Q 600 In N C

d O N u1 m lq u7 y r C7 N r M Vi N

O C O x CV n

v
N

N
co

a tp

m c oLIV
as

d
CD

m

O w v P 4 ui C
to m

r n Q

YN 7
C V Z3 6 7

i0

O
x

MG
C

m
0

o a OF Or m o Oa x



Table 2a Sources of potential and actual disturbances during 1997
Motor Nonmotor Car Dog Plane Human Bird Unknown Total
boat boat

Total
boat boat

Double Point 1 1 1 2 5 10

Drakes Estero 6 1 18 3 5 33
Limantour

2 6

Drakes Estero

Tomales Point 2

26

1 3

Tomales Bay

Limantour

0

Bolinas Lagoon

4 9

Tomales Bay 6

0

Point Reyes

4 3 18

3

0
Headland

5

Point Reyes

Total 7 0 0 1 1 21 5 11 46

Table 2b Sources of potential and actual disturbances during the 1998 field seasons
Motor Nonmotor Car Dog Plane Human Bird Unknown Total
boat boat

Double Point 1 3 2 6

Drakes Estero 1 26 1 4 32
Limantour

Tomales Point 3 4 2 9

Tomales Bay 6 4 1 4 3 18

Bolinas Lagoon 3 1 1 5

Point Reyes 0
Headland

Total 9 5 3 0 2 35 5 11 70



Table 2c Sources of potential and actual disturbances during the 1839 field seasons
Motor

boat
Nonmotor Car

boat
Dog Plane Human Bird Unknown Other Total

Double Point 6 3 5 2 3 2 21

Drakes Estero

Limantour

1 5 5 23 11 11 3 59

Tomales Point 1

4

2 1

4

1 5

Tomales Say 7 1 2 2 2 1 95

Solinas Lagoon 2 3 1 3 6 6 21

Duxbury Reef 1 1

Point Reyes
Headland

2

1 1

2

Total 17 7 0 4 9 36 22 22 7 124

Table 2d Sources of potential and actual disturbances during the 2000 field season
Motor

boat
Nonmotor

boat
Clammer Plane Human Bird Unknown Other Total

Double Point 4 7 12 6 18 4 51

Drakes Estero

Limantour

6 2 9 30 13 19 2 81

Tomales Point 8 4 6 4 1 23

Tomales Bay 15 2 6 1 24

Bolinas Lagoon 5 3 3 11

Duxbury Reef 1 1 2

Point Reyes
Headland

1 1 2

Total 27 14 8 22 49 22 45 7 194
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Table 2e Sources of potential and actual disturbances during the 2001 held season

Motor Nonmotor Clarnmer Plane Human

boat boat

Bird Unknown Other Total

Double Point 3 1 3 1 4 13 26

Drakes Estero 4 3 20 4 10 2 43

IImantour

Tamales Point 3 19 1 23

Tamales Bay 17 5 6 1 29

Bolinas Lagoon 12 1 6 4 13 2 38

Duxbury Reef 6 6

Point Reyes 1 1

Headland

Total 20 21 6 9 55 9 28 17 165
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Table 3a Summary of seal responses to disturbances during 1997 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

3

Head Alert Flush Flush Water Unknown Flush Water

Double Point 2 7 1 70

Drakes Estero 9 24 73

Llmantour

Limantour

Tomales Point 3 100

Tomales Bay 0

Bolinas Lagoon 0

Point Reyes 0

Heartland

Tomales Bay

Total 11 0 34 1 74

Table 3b Summary of seal responses to disturbances during 199 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

Head Alert Flush Flush Water Unknown Flush Water

Double Point 1 2 3 50

Drakes Estero 11 6 15 47

Limantour

Tomales Point 1 1 7 78

Tomales Bay 8 5 5 28

Bolinas Lagoon 3 1 1 0

Point Reyes 0

Headland

Total 24 15 30 1 43
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Table 3c Summary of seal responses to disturbances during 1999 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

Total 28 14 63 6 57

Table 3d Summary of seal responses to disturbances during 2000 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

Head Alert Flush Flush Water Unknown Flush Water

Double Point 2 4 11 E5

Drakes Estero 19 4 31 1 56
Lirnantour

Tomales Point 3 1 75

Tomales Bay 2 5 3 1 27

Bolinas Lagoon 5 15 1 71

Duxbury Reef 1 0

Point Reyes 1 1 0

Headland

Total 28 14 63 6 57

Table 3d Summary of seal responses to disturbances during 2000 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

46

Head Alert Flush Flush Water unknown Flush Water

Double Point 3 5 24 10 57

Drakes Estero 8 15 4 38 13 54
Limantour

Tomales Point 3 3 3 10 16

Tomales Bay 4 1 9 3 53

Bollnas Lagoon 11 100

Duxbury Reef 2 0

Point Reyes 1 1 0
Headland

Total 25 14 85 39 52
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Table 3e Summary of seal responses to disturbances during 2001 See methods for
definition of seal responses Percent is the percentage of times the animals flushed into
water for each site

Head Alert Flush Flush Water Unknown Flush Water

Double Point 1 1 18 2 82

Drakes Estero 7 1 24 3 69
Lirnantour

Tomales Point 1 6 13 30

Tomales Bay 4 2 11 3 55

Bolinas Lagoon 5 1 31 84

Duxbury Reef 3 3 50

Point Reyes 3 0

Headlands

Total 19 5 93 24 6616
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Table 4a Average number of disturbances per hour during 2000 Hours of direct observation represent the total amount
of 6me that researchers were observing the animals The number of disturbances represents the total of all potential and
actual disturbances See methods for definition of potential and actual disturbances
Location Number of Number of Of Hours of Average of Standard

Surveys Disturbances Direct Disturbances Deviation

Observation per Hour
Double Point Weekday 24 Weekday 12 455 026 037

Weekend 21

Weekend 28 Weekend 39 625 062 071

Drakes Estero Weekday 27 Weekday 43 535 080 104
Limantour Weekend 18 Weekend 38 453 083 042

Tomales Point Weekday 14 Weekday 12 465 026 043

Weekend 19

Weekend 13 Weekend 11 438 025 024

Tamales Bay Weekday 12 Weekday 5 424 012 024

Weekend 18

Weekend 13 Weekend 19 438 043 056

Bolinas Lagoon Weekday 6 Weekday 4 179 023 025
Weekend 9 Weekend 7 225 031 036

Duxbury Reef Weekday 4 Weekday 0 10 0 0
Weekend 7 Weekend 2 60 033 079

Point Reyes Weekday 19 Weekday 2 503 0A4 012

Headland Weekend 3 Weekend 0 90 0 0

All Sites Weekday146 Weekday 78 2585 030 066

Combined Weekend 91 Weekend 116 2328 050 057
Total 197 194 4913 039 063

Table 4b Average number of disturbances per hour during 2001 Hours of direct observation represent the total amount
of time that researchers were observing the animals The number of disturbances represents the total of all potential and
actual disturbances See methods for definition of potential and actual disturbances
Location Number of Number of Of Hours of Average of Standard

Surveys Disturbances Direct Disturbances Deviation
Observation per Hour

Double Point Weekday 22 Weekday 12 420 029 058

Weekend 18 Weekend 13 395 033 044

Drakes Estero Weekday 22 Weekday 20 415 048 461

Umantaur Weekend 21 Weekend 22 450 049 071

Tomales Point Weekday14 Weekday 6 340 018 034

273

Weekend 18 Weekend 17 415 041 043

Tomales Bay Weekday 15 Weekday 3 133 023 041

120

Weekend 19 Weekend 26 203 128 252

Bolinas Lagoon Weekday 17 Weekday 14 420 033 034

Weekend 18 Weekend 24 455 055 050

Duxbury Reef Weekday 15 Weekday 2 83 024 070

Weekend 17 Weekend 4 90 044 112

Point Reyes Weekday 7 Weekday 0 215 0 0

Headland Weekend 8 Weekend 1 273 004 007

All Sites Weekday 112 Weekday 57 2026 028 051
Combined Weekend119 Weekend 107 2281 047 120

Total 2001 231 164 4307 038 094
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Table 5a Summary data for Double Point 1997 through 2001 The reported numbers reflect the maximum number seen during a single census The
percent of red seals is the percentage of the maximum total number of seals The number of disturbances is the total number for the whole season
Max breed adults immatures and pups during the breeding season March 15 to June 15 Max Malt all age classes during the molting season
June 15 to July 15 NA data not available and se standard error

Unknown Other

Max Avg Max Max Avg Surveys Disturbances Reds Reds Shark Bites Dead
Breed Breed Pus Molt Molt PUPA

1997 1

1997 854 NA 357 NA NA Weekday 12 Weekday 4 11 13 3 3

5

Weekend 7 Weekend 6

1998 708 NA 187 722 NA Weekday 18 Weekday 1 6 08 6 6

3 2

Weekend 12 Weekday 5

1999 890 NA 335 486 NA Weekday 23 Weekday 11 11 12 4 5

5 2

Weekend 13 Weekend 10

2000 960 50770 416 853 65728 Weekday 24 Weekday 12 5 05 4 5

se 4024 se 5739 Weekend 28 Weekend 39

2001 867 53620 354 1145 55312 Weekday 22 Weekday 12 8 09 3 4
se 4212 se 11283 Weekend 18 Weekend 13

Table 6b Sources of potential and actual disturbances at Double Point during 1997 through 2601 NA data not available

Motor Nonmotor Elephant Dog Plane Human Bird Unknown Other Total
boat boat seal

1997 1 NA 1 1 2 5 10

1998 NA 1 3 2 6

1999 6 NA 3 5 2 3 2 21

2090 4 1 7 12 6 18 3 51

2001 3 11 1 3 1 4 2 25
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Table 5c Summary of seal responses to disturbances at Double Point during 1997
through 2001 See methods for a description of seal responses

Head Alert Flush Flush Water Unknown Flush
Water

1997 2 7 1 70
1998 1 2 3 50

1999 2 4 11 65

2000 3 5 24 10 57

2001 1 1 18 2 82

Table 5d Summary of the average numbers of disturbances per hour observed at Double Point during 2000 and 2001
The number of hours of direct observation represents the total amount of time when researchers were observing the
animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Dlsturbances Hours of Direct Average of Standard

observation Disturbances Deviation

per Hour

2000 Weekday 24 Weekday 12 455 028 037

Weekend 28 Weekend 39 825 062 071

2001 Weekday 22 Weekday 12 420 029 058

Weekend 18 Weekend 13 395 033 OAO
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Table 6a Summary data for brakes Estero and Limantour Estero 1997 through 2001 The reported numbers reflect the maximum number seen during
a single census The percent of red seals is the percentage of the maximum total number of seals The number of disturbances is the total number for
the whale season Max breed adults immatures and pups during the breeding season March 15 to June 15 Max Moll all age classes during
the molting season June 15 to July 15 NA data not available and se standard error

Unknown

Max Avg Max Max Avg Surveys Disturbances Reds Reds Shark Dead

Breed Breed Pups Molt Molt Bites Pups

1997 1111 NA 257 NA NA Weekday 10 Weekday 3 13 12 3 1

Weekend 16 Weekend 30

1998 753 NA 162 985 NA Weekday 11 Weekday 8 22 29 2 1

Weekend 18 Weekend 24

1999 922 NA 285 817 NA Weekday 26 Weekday 24 27 29 4 2

18

Weekend 19 Weekend 35

2000 1020 52543 376 980 74083 Weekday 27 Weekday 43 11 11 2 1

se 4406 se 10058 Weekend 18 Weekend 18

2001 1023 59473 336 1292 72700 Weekday 22 Weekday 20 18 18 2 1

se 4486 se 9013 Weekend 21 Weekend 22

Table fib Sources of potential and actual disturbances at Drakes Estero and Limantour Estero during 1997 through 2001

Motor Nan Car Dog Plane Human Bird Unknown Other Total
boat motor

boat

1997 6 1 18 3 5 33

1998 1 26 1 4 32

1999 1 5 5 23 11 11 3 59

2000 6 9 32 13 19 2 81

2001 4 1 3 20 4 10 2 44
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Table 6c Summary of seal responses to disturbances at Drakes Estero and
Limantour Estero during 1997 through 2001 Unknown is a disturbance which
occurred prior to survey and the response level is unknown

Head Alert Flush Flush Water Unknown Flush Water

1997 9 24 73
1998 11 6 15 47

1999 19 4 31 1 56

2000 15 4 38 13 54

2001 7 1 24 3 69

Table 6d Summary of the average numbers of disturbances per hour observed at Drakes Estero and Limantour Estero
during 2000 and 2601 The number of hours of direct observation represents the total amount of time when researchers
were observing the animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances Hours of Direct Average of Standard
observation Disturbances Deviation

Der Hour

2000 Weekday 27 Weekday 43 536 080 104
Weekend 18 Weekend 38 453 083 042

2001 Weekday 22 Weekday 20 415 048 061
Weekend 21 Weekend 22 450 049 071
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Table 7a Summary data for Tomales Point 1997 through 2001 The reported numbers reflect the maximum number seen during a single census The
percent of red seals is the percentage of the maximum total number of seals The number of disturbances is the total number for the whole season
Max breed adults Immatures and pups during the breeding season March 15 to June 15 Max Malt all age classes during the molting season
June 15 to July 15 NA data not available and se standard error

2 1

Max Avg Max Max Avg Surveys Disturbances Reds Reds Shark Dead
Breed Breed Pus Molt Molt

2

Bites Pups

1999 1 2 1

1997 420 NA 153 NA NA Weekday 8 Weekday 2 3 07 2 1

8

Weekend 1 Weekend 1

1998 437 NA 74 504 NA Weekday 13 Weekday3 5 11 3 3

3 19

Weekend 16 Weekend 6

1999 430 NA 151 460 NA Weekday19 Weekday 5 10 23 3 1

Weekend 15 Weekend 0

2000 451 20641 189 311 21033 Weekday 14 Weekday 12 5 11 1 0

se 3042 se 4061 Weekend 13 Weekend 11

2001 487 19625 194 221 32914 Weekday 14 Weekday 6 1 02 0 0

se 2898 se 3106 Weekend 18 Weekend 17

Table 7b Sources of potential and actual disturbances at Tomales Point during 1997 through
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Motor Non Car

boat motor

boat

Dog Plane Human Bird Unknown Other Total

1997 2 1 3

1998 3 4 2 9

1999 1 2 1 1 5

2000 8 4 6 4 1 23

2001 3 19 1 23
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Table 7c Summary of seal responses to disturbances at Tomales Point during 1997
through 2001 Unknown is a disturbance which occurred prior to a survey and the
response level is unknown

Head Alert Flush Flush Water Unknown Flush Water

1997 3 100
1998 1 1 7 78

1999 3 1 75

2000 3 3 3 10 16

2001 1 6 13 30

Table 7d Summary of the average number of disturbances per hour observed at Tomales Point during 2000 and 2001
The number of hours of direct observation represents the total amount of time when researchers were observing the
animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances Hours of Direct Average of Standard
observation Disturbances Deviation

per Hour

2000 Weekday 14 Weekday 12 465 026 043
Weekend 13 Weekend 11 418 025 024

2001 Weekday 14 Weekday 6 340 018 034

Weekend18 Weekend 17 415 041 043
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Table 8a Summary data for Tomales Bay 1997 through 2001 The reported numbers reflect the maximum number seen during a single census The
percent of red seats is the percentage of the maximum total number of seals The number of disturbances is the total number for the whale season
Max breed adults immatures and pups during the breeding season March 15 to tune 15 Max Molt all age classes during the molting season
June 15 to July 15 NA data not available and se standard error

Table 8b Sources of potential and actual disturbances at Tomales Bay during 1997 through 2001

Max Avg Max Max Avg Surveys Reds Reds Shark Dead

Breed Breed Pins Molt Molt Disturbances

1998 6

Sties Pups

18

1999 7 3 2 2 1 18

1897 530 NA 141 NA NA Weekday 8 Weekday 0 14 26 0 1

Weekend 1 Weekend 0

1998 290 NA 34 310 NA Weekday 12 Weekday 7 8 28 2 1

Weekend 14 Weekend 11

1999 625 NA 190 347 NA Weekday19 Weekday 11 17 27 1 1

Weekend 15 Weekend 4

2000 541 35475 188 290 28050 Weekday 12 Weekday 5 17 31 0 2

se 3140 se 614 Weekend 13 Weekend 19

2001 611 35338 179 316 17657 Weekday 15 Weekday 3 12 20 0 1

se 2696 se 3181 Weekend 19 Weekend 26

Table 8b Sources of potential and actual disturbances at Tomales Bay during 1997 through 2001
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Motor Nonmotor Clammer Dog Plane Human Bird Unknown Other Total

boat boat

1997 0

1998 6 4 1 4 3 18

1999 7 3 2 2 1 18

2000 15 2 6 1 24

2001 17 5 6 1 29
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Table 8c Summary of seal responses to disturbances at Tomales Bay during 1997
through 2001 Unknown is a disturbance which occurred prior to a survey and the
response level is unknown See methods on definition of seal responses

Head Alert Flush Flush Water Unknown Flush Water

1997 0
1998 8 5 5 28

1999 2 5 3 1 27

2000 4 1 9 3 53

2001 4 2 11 3 55

Table 8d Summary of the average numbers of disturbances per hour observed at Tomales Bay during 2000 and 2001
The number of hours of direct observation represents the total amount of time when researchers were observing the
animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances hours of Direct Average of Standard
observation Disturbances Deviation

per Hour

2000 Weekday 12 Weekday 5 420 012 024
Weekend 13 Weekend 19 438 043 055

2001 Weekday 15 Weekday 3 133 023 041
Weekend 19 Weekend 26 203 128 252
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Table 8a Summary data for Bolinas Lagoon 1997 through 2001 The reported numbers reflect the maximum number seen during a single
census The percent of red seals Is the percentage of the maximum total number of seals The number of disturbances is the total number for
the whole season Max breed adults immatures and pups during the breeding season March 15 to June 15 Max Molt all age classes
during the malting season June 15 to July 15 NA data not available and se standard error

Table 9b Sources of potential and actual disturbances at Bolinas Lagoon during 1997 through 2001

Motor Nonmotor Gar Dog Plane Human Bird Unknown Other
boat boat

Max Avg Max Max Avg Surveys Reds Reds Shark Dead

1989

Breed Breed Pus Molt Malt

5

Disturbances

3 3 11

Bites Pups

6 4 13 2 39

1997 212 NA 51 NA NA Weekday 1 Weekday 0 5 24 0 1
Weekend 2 Weekend 0

1998 143 NA 47 267 NA Weekday 12 Weekday 5 8 56 2 1

Weekend 0 Weekend 0

1999 192 NA 59 322 NA Weekday 18 Weekday 18 7 36n 0 0

Weekend 2 Weekend 4

2000 273 16310 108 388 35266 Weekday 6 Weekday 4 9 33 1 2

SE 31 All SE 3548 Weekend 9 Weekend 7

2001 295 19790 123 401 30757 Weekday 17 Weekday 14 9 31 2 1

SE 1412 SE 2958 Weekend 18 Weekend 24

Table 9b Sources of potential and actual disturbances at Bolinas Lagoon during 1997 through 2001

Motor Nonmotor Gar Dog Plane Human Bird Unknown Other
boat boat

Total

1997 0

1988 3 1 1 5

1989 2 1 4 6 6 3 22

2000 5 3 3 11

2001 12 1 1 6 4 13 2 39
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Table 9c Summary of seal responses to disturbances at Bolinas Lagoon during 1997 through 2001
Unknown is a disturbance which occurred prior to survey and the response level is unknown See
methods for definition of seal responses

Head Alert Flush Flush Water Unknown
Flush

Water

1997 0
1998 3 1 1 0

1999 5 15 1 71

2000 11 10

2001 5 1 31 84

Table 9d Summary of the average numbers of disturbances per hour observed at Bolinas Lagoon during 2000 and
2 001 The number of hours of direct observation represents the total amount of time when researchers were observing
the animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances Hours of Dlrect Average of Standard

observation Disturbances Deviation
Per Hour

2000 Weekday6 Weekday4 178 023 025
Weekend9 Weekend7 225 031 036

2001 Weekday 17 Weekday 14 410 033 034
Weekend 18 Weekend 24 455 055 050
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Table 10a Summary data for Duxbury Reef 1997 through 2001 The reported numbers reflect the maximum number seen during a single census
The percent of red seals is the percentage of the maximum total number of seals The number of disturbances is the total number for the whole season
Max breed adults immatures and pups during the breeding season March 15 to June 15 Max Moll all age masses during the molting season
June 15 to July 15 NA data not available and se standard error

Max Avg Max Max Avg Surveys Disturbances Reds Reds Shark Dead
Breed Breed Pups Molt Molt Bites Pups

1999 98 NA 10 NA NA Weekday 7 Weekday 0 1 1 0 0
Weekend 1 Weekend 1

2000 112 3166 20 10 5 Weekday 4 Weekday 0 2 18 0 0

se 1201 se 505 Weekend 7 Weekend 2

2001 71 3285 10 99 3750 Weekday 15 Weekday 2 2 28 0 0

se491 se 1563 Weekend 17 Weekend 4

Table 10b Sources of potential and actual disturbances at Ouxbury Reef during 1999 through 2001

Motor Nonmotor Car Dog Plane Human Bird Unknown Other
boat boat

1999 1 1

2000 1 1 2

2001 6 6
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Table 10c Summary of seal responses to disturbances at Duxbury Reef during 1999 through 2001
Unknown is a disturbance which occurred prior to a survey and the response level is unknown See
methods for definition of seal responses

Head Alert Flush Plush Water Unknown Flush Water

1999 1 000
2000 2 0

2004 3 3 50

Table 10d Summary of the average numbers of disturbances per hour observed at Duxbury Reef during 2000 and 2001
The number of hours of direct observation represents the total amount of time when researchers were observing the
animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances Hours of Direct Average of Standard
observation Disturbances Deviation

per Hour

2000 Weekday4 Weekday0 30 0 0

Weekend7 Weekend2 0 033 079

2001 Weekday 15 Weekday2 83 014 010
Weekend 17 Weekend4 9 044 112
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Table 11 a Summary data for Point Reyes Headland 1997 through 2041 The reported numbers reflect the maximum number seen during a single
census The percent of red seals is the percentage of the maximum total number of seals The number of disturbances is the total number for the whole
season Max breed adults immatures and pups during the breeding season March 15 to June 15 Max Molt all age classes during the molting
season June 15 to July 15 NA data not available and se standard error

Max Avg Max Max Avg Surveys Reds Shark Dead
Breed Breed Pups Molt Molt Disturbances Reds Bite Pups

1997 141 NA 24 466 NA Weekday 5 Weekday 0 0 0 NA 0
Weekend 2 Weekend 0

1998 150 NA 24 282 NA Weekday 13 Weekday 0 4 23 1 3

Weekend4 Weekend 0

1999 168 NA 38 431 NA Weekday 27 Weekday 2 2 12 0 0

Weekend 4 Weekend 0

2000 149 11362 45 276 17925 Weekday 19 Weekday 2 2 13 0 1

se 1484 se 3681 Weekend 3 Weekend 0

2001 131 8822 51 295 23800 Weekday7 Weekday 0 2 15 0 0

se 1064 se 3167 Weekend 8 Weekend 1

Table 11 b Sources of potential and actual disturbances at Point Reyes Headland during 1997 through 2001

Motor Ikon Gar Dog Plane Human Bird Unknown Other Total
Moat motor

boat

1997 0

1998 0

1999 2 2

2000 1 1 2

2001 1 1
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Tab to 11 c Summary of seal responses to disturbances at Point Reyes Headland
during 1997 through 2001 Unknown is a disturbance which occurred prior to a
survey and the response level is unknown See methods for a description of seal
responses

Head Alert Flush Flush Water Unknown Flush Water

1997 0
1998 0

1999 1 1 0

2000 1 1 0

2801 1 0

Table 11d Summary of the average numbers of disturbances per hour observed at Paint Reyes Headland during 2000 and
2001 sons The number of hours of direct observation represents the total amount of time when researchers were observing
the animals The number of disturbances represents the total of all the potential and actual disturbances

Surveys Disturbances Hours of Direct Average of Standard
observation Disturbances Deviation

per Hour

2000 Weekday 19 Weekday2 503 004 012

Weekend 3 Weekend0 9 0 0

2001 Weekday 7 Weekday0 215 0 0

Weekend 8 Weekend1 273 Q04 007
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Table 12b page 3 of 3 Harbor seal census summary For the San Francisco Bay Area during the 1999 breeding and molt
seasons

Date Location Total Count Pups

7128199 Tomales Bay 284 0

Tomales Point 261 0

Point Reyes Headlands 190 0

DrakeslLimantour 451 0

Double Point 32 0

Bolinas Lagoon 251 0

San Mateo Co NA NA

Russian River NA NA

South Bean Hollow NA NA

Richmond Bridge 107 0

Yerba Buena 137 0

Mowry Slough 117 0

Grand Total 1850 0

66
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9WA United States Department of the Interior

IN REPLY REFER TO

D5031 WROM
ZS Z Iv

February 21 2007

NATIONAL PARK SERVICE
Pacific West Region

Pacific Great Basin Support Office
1111 Jackson Street Suite 700

Oakland California 94607

Memorandum

To Superintendent Point Reyes National Seashore

From CDR Paul G Robinson Regional Public Health Consultant PWRFM

Subject Drakes Bay Oyster Employee Housing Evaluations

A public health evaluation of three employee housing units at the Drakes Bay Oyster Company was
conducted at Point Reyes National Seashore on February 13 2007 Kevin McKay Special Park Uses
Coordinator represented the park and assisted with the evaluation The owner of Drakes Bay Oyster
Company Kevin Lunny was also present

Findings

All three units are manufactured homes One is in fair condition The other two are in very poor

condition Rather than catalog the numerous structural health and safety deficiencies for each home Ive
compiled them into a single list below Many of the conditions were found in multiple units and
oftentimes multiple times in one unit Ive also included photos illustrating these conditions

Conditions observed

1 Multiple leaks in the roofs
2 Water stained and cracked ceiling tiles
3 Unfinished flooring ie plywood subfloor with no carpet vinyl or other covering
4 Rotting and water damaged wall paneling
5 Rotting and water damaged window sills
6 Poorly fitting windows
7 Poorly fitting doors with malfunctioning or no latch or locking mechanism
8 Poor skirting around the base of the trailers
9 Debris and garbage accumulating in the crawl spaces below the trailers
10 Deteriorating floor insulation falling off the bottom of the trailers in the crawl space
11 Pervasive interior water damage and severely deteriorated flooring especially in bathrooms

around sinks toilets bathtubs and shower stalls
12 Poorly installed and leaking plumbing fixtures and drains
13 Light bulb sockets without light bulbs
14 Partially installed bathroom sinks
15 Dilapidated kitchen and bathroom cabinetry
16 Evidence of recent rodent activity



17 Damaged or missing floor heat vents
18 Severely damaged back porch perched over the lagoon
19 Missing water heater closet door exposing water heater to weather and physical damage
20 Gas cook tops that were not connected or were not functioning

Recommendations

Two of the manufactured homes were in an advanced state of disrepair and would require a great deal of
work to rehabilitate them The evidence of multiple leaks throughout these structures and severely water
damaged floors walls and ceilings suggests a prolonged period of exposure to water Replacing flooring
and wall and ceiling panels will not address the probable extensive structural damage to framing etc but
will only cover it up for a time The structural components of these two units should be inspected by
someone knowledgeable structural engineering to determine the severity and extent of the damage Any
work done without taking this step should be considered a temporary shortterm fix

The blue house Luis was in the best condition of the three inspected It appears to have sustained
minimal interior water damage Ceilings were not water stained No significant rot was apparent in the
walls especially under the window sills were moisture from condensation tends to accumulate Measures
to rehab this structure should not be as extensive

Cc Colin Smith Chief Ranger PORE
Kevin McKay Special Park Uses Coordinator PORE
CAPT Charles Higgins Director NPS Public Health Program WASO

Page 2 of 8



00

w0
M

b0

a



00

40

0en
a



00

w0
n

6s



00

40

caon
a



T

2

iT



00

w0

cc

00

0c
A4



United States Department of the Interior
NATIONAL PARK SERVICE

Point Reyes National Seashore
Point Reyes California 94956

IN REPLY REFER TO

L3019

November 16 2004

Tom Johnson

Johnson Oyster Company
P OBox 69
17171 Sir Francis Drake Blvd
Invemess CA 94937

Dear Tom

As we discussed at our meeting on October 15 2004 Paul Robinson from the Public Health
Service will be conducting a public health inspection of your operation including employee
housing This inspection will occur November 23 2004 at 1000 am

Mr Robinson will be accompanied by Chief Ranger Colin Smith and will inspection the
residences for safety issues At the conclusion of the inspection he will provide you with a list
ofany deficiencies and recommendations for corrective action

Ifyou have any questions please contact Chief Ranger Smith at 415 4645175
Sincerely

C C4
Don L Neubacher
Superintendent

Cc Kevin Lunny



Don Neubacher To Paul RobinsonOAKLANDNPS@NPS
111720040242PM

cc Colin SmithPORENPS@NPS Ann Nelson PORENPS@NPS Don

PST
Neubacher PORENPS @NPS

Subject Re PORE Johnson Oyster Farm Residence InspectionClem Miller
Food Safety EvaID

Paul

We want you to inspect the JOC retail facilities if you can They are not that large in size one building
really Colin sent you that Dept of Health Service Report

Don Neubacher
Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

415464 5101 office
415 6638132 fax

The National Park Service cares for special places saved by the American people so that all may
experience our heritage
Paul Robinson

Paul Robinson To PORE Superintendent

111720040217PM
cc Colin SmithPORENPS@NPS

PST Subject PORE Johnson Oyster Farm Residence InspectionClem Miller Food
Safety Eval

Hello Don

As Colin may have already told you I plan to be at Point Reyes on Tuesday Nov 23 to inspect the
residences at the Johnson Oyster Farm Iwill also conduct a food safety evaluation at the Clem Miller Ed
Center On completion of my activities I will prepare and forward a report of my findings to you

Please donthesitate to contact me if you have any questions

Paul

Paul G Robinson PE
Regional Public Health Consultant
Pacific West Regional Office
1111 Jackson Street
Oakland CA 94607
510 8171375



United States Department of the
NATIONAL PARK SERVICE

Pacific West Region
1111 Jackson Street Suite 700

Oakland Califomia 94607 4807

IN REPLY REFER TO

D5031 PWRFM

November 30 2004

Memorandum

To

From

Subject

Superintendent Point Reyes National Seashore
aul Robinson Regional Public Health Consultant PWRF

Clem Miller Education Center Food Safety Evaluation and
Johnson Oyster Company Residential and Commercial Fac

FKTM A

On November 23 2004 I conducted a public health evaluation of the employee housing and commercial
facilities at the JohnsonsOyster Company I also performed a food safety evaluation at the Clem Miller
Education Center kitchen Colin Smith Chief Ranger represented the park and assisted with the
evaluations

JOHNSONSOYSTER COMPANY

Inspection of the employee housing at JohnsonsOyster Company included observing the structural
condition of the residences and examining the water and wastewater systems The commercial oyster
harvesting and processing facility was also evaluated

I strongly recommend that the homes be revisited in 30 to 45 days to ensure that deficiencies are corrected
in a timely manner

Main House

1 The electrical outlets in the kitchen within four feet of the sink must be GFCI protected
2 Provide a battery for the smoke detector Consider installing smoke alarms in all bedrooms
3 Install a GFCI protected electrical outlet in the bathroom

House on the Hill

1 Check the kitchen window sill for rain water leakage and repair if necessary
2 Repair the severe water damage observed around the bathtub
3 Install at least one smoke alarm in the house Consider installing smoke alarms in all bedrooms
4 Install a GFCI protected electrical outlet in the bathroom
5 Install plate on living room light switch

TAKE PRIDqMoo



Trailer

1 This entire structure is in a poor state of repair and would require major work to bring it up to
acceptable standards Water damage was apparent in numerous places in the ceiling and around
windows throughout the trailer Window glass was broken in several windows The front entry
porch consists ofrotting wood boards

2 Check the kitchen window sill for leakage and repair if necessary
3 Install at least one smoke alarm in the house Consider installing smoke alarms in all bedrooms
4 While the gas stove burners worked the knobs to each burner were extremely difficult to turn These

should be repaired
5 Repair the light fixture in the bedroom
6 Install another hinge on the bedroom door so that it can open properly
7 Replace the missing glass in the bedroom window
8 The shower was severely water damaged requiring extensive repair
9 Install plates on electrical outlets in the living room
10 Replace the missing glass in the blue bedroom window
11 Repair the leaking shower fixture

Water and Wastewater Systems

The water system provides potable water to the residences and the packing house It consists of a drilled
well located on the slope above the residences a hydropneumatic tank and distribution piping The well
is reported to have an adequate sanitary seal and there are no apparent sources of contamination within a50 foot radius Chlorination of the water is not done Periodic bacteriological testing is done with no
positive results reported

A communal wastewater system serves the residences and the packing house toilet The packing house
currently does not have a means of disposing process waste so no processing is done onsite The
wastewater system consists of gravity sewage collection lines five septic tanks two lift stations
forcemain and gravity fed leachfield Sewage flows by gravity from the homes to the septic tanks where
solids are removed Theeffluent is then pumped from the lift stations via forcemain to the leachfield
The leachfield consists of four separate sections Flow to the sections is controlled by a series of
diversion valves that are manually operated periodically to ensure equal distribution of sewage effluent to
all leachfield sections The capacity of the wastewater system is more than adequate since it was
designed to serve 28 bedrooms where it currently serves only the three homes
1 The well cap has an open hole with a rope passing through it This hole does not exclude insects and

other contaminants from entering the well thereby potentially contaminating the drinking water Seal
the hole and install a screened vent should on the casing

2 Chlorination is not provided in the water system As a result there is no residual maintained in the
distribution piping to protect water quality from contamination resulting from leaks backflow or
other causes Install chlorination equipment to ensure adequate disinfection This would require
additional modifications to the system since a minimum chlorine contact time is required before the
first point of use in the distribution system

3 The lift stations are not equipped with a high liquid level alarm Should one or both of the pumps
fail raw sewage would surface creating a public health hazard Consider installing a visualaudible
high liquid level alarm

Page 2 of 4



Oyster HarvestingProcessing Facility

The commercial oyster harvesting and processing
facility was inspected at the request ofthe park
superintendent It resulted from a foodborne illness
outbreak that occurred in July 2004 as a result of
visitors eating contaminated oysters purchased at
Johnsons An outbreak investigation ensued
conducted by the California Department of Health
Food and Drug Branch FDB The investigation

The facilities consist of harvesting beds conveyor
belt for separating the oysters a walkin refrigerator
packing facilities and a refrigerated display case
The oysters are harvested placed on the conveyor

beltwhere they are cleaned and separated Fig 1
Single oysters are bagged and placed in a walkin
refrigerator Fig 3 before being sold directly to the
public at the facility During this visit bags of
oysters were sitting on the processing dock at
ambient temperature Fig 2 There was no
indication how long they had been there Most of

shelled oysters are taken to a processing facility Figure 4 Refrigerated Display Case
offsite where they are shucked and canned The
processed and canned oysters are then transported

the

Page 3 of 4

found that seven individuals reported illness after
eating oysters purchased from Johnsons The
FDB suspected the illnesses were most likely
caused by temperature abuse resulting from
significant time periods between harvest and

placement ofthe oysters under timetemperature
control



back to Johnsonswhere it is kept in a refrigerated display case Fig 4 and sold to the public This
display case had a window missing and appeared to be in a state of disrepair One of the window panes in
the unit was broken and had subsequently been covered by a piece of cardboard to keep cold air from
escaping The temperature inside the unit was about 37F less than the minimum required

Oysters were at one time processed and packed at this facility However due to the recent foodborne
illness outbreak and the fact that the plant has no approved wastewater disposal system oysters are no
longer shucked and processed here

Additional time is required for the NPS Public Health Program to sort out the various regulatory and
public health issues A more detailed evaluation will be provided to the park at a future date

CLEM MILLER EDUCATION CENTER

This was the second visit to the Clem Miller Education Center using the new systemsbased approach in
evaluating food safety While requiring more time to complete the evaluation this process provides a
much more in depth assessment of the food safety practices of the operation

The Clem Miller Education Center is an unusual operation in that it is not a commercial food service
establishment serving food to customers or park visitors The Ed Center kitchen operates under two
different modes depending on the season During the summer months the Ed Center staffs the kitchen
with three workers who purchase and prepare meals for the science camp residents that come on fiveday
programs throughout the summer In the off summer months independent school groups use the facility
bringing and preparing their own food The Ed Center does not provide kitchen staff during this period
The Ed Center manager briefs group members who are assigned to prepare meals for the group on arrival
The briefing involves a mixture of lecture demonstration and handson activities to train these group
food handlers on the basics offood safety

The Ed Center kitchen received a Satisfactory score No violations of the Food Code were observed I
was impressed with the very high degree of control the operation had over their food preparation
processes The main areas of concern in this type of operation are cross contamination from barehand
contact and raw meats to readytoeat foods and cooking temperatures During my three hours observing
food preparation I did not see a single incident of barehand contact or cross contamination The food
preparers were very conscientious taking care to wear gloves and to wash hands between glove changeswhich occurred with most changes of activity Cooking temperatures were also above minimum required
This approach to training food handlers was very effective and could possibly serve as a model for similar
operations in this and other parks

Cc via email
Colin Smith ChiefRanger PORE
Terry Ewing Concessions Management Specialist PWRO
CAPT Chuck Higgins Director NPS Public Health Program WASO
LCDR Jason Thomas Deputy Director NPS Public Health Program WASO
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Paul Robinson To PORE Superintendent

113020041036AM
cc Colin SmithPORE NPS @NPS Charles HigginsMASONPS @NPS

Jason ThomasPartnerNPS@NPS Terry19 PST EwingOAKLAND NPS @NPS
Subject PORE JohnsonsOyster CompanyClem Miller Ed Center Inspections

Hello Don

Attached is a summary report of the food safety evaluation of the Clem Miller Education Center kitchen
and a facility inspection of the Johnson Oyster Company oyster packing facility I conducted at Point Reyes
on November 23 2004 1 have also mailed this report to you under separate cover Copies of the Food
Safety Report has been mailed to Colin Smith for his records The report provides preliminary findings at
JohnsonsOyster Company A more in depth report on Johnsonswill be forthcoming

Please do not hesitate to contact me with any questions you may have

Sincerely

Paul

POREClemMiller1104dc

Paul G Robinson PE
Regional Public Health Consultant
Pacific West Regional Office
1111 Jackson Street
Oakland CA 94607
510 8171375
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December 7 2004

Mr Tom Johnson

Johnson Oyster Company
P O Box 69
Inverness CA 94937

Dear Mr Johnson

On November 23 2004 US Public Health Service consultant Paul Robinson conducted a public health
evaluation of the employee housing and commercial facilities at the Johnson Oyster Company Chief
Ranger Colin Smith represented the Point Reyes National Seashore and assisted with the evaluation

Inspection of the employee housing at JohnsonsOyster Company included observing the structural
condition of the residences and examining the water and wastewater systems The commercial oyster
harvesting and processing facility was also evaluated Mr Robinson strongly recommend that the
homes be revisited in 30 to 45 days to ensure that deficiencies are corrected in a timely manner

Main House

1 The electrical outlets in the kitchen within four feet of the sink must be GFCI protected
2 Provide a battery for the smoke detector Consider installing smoke alarms in all bedrooms
3 Install a GFCI protected electrical outlet in the bathroom

House on the Hill

1 Check the kitchen window sill for rain water leakage and repair ifnecessary
2 Repair the severe water damage observed around the bathtub
3 Install at least one smoke alarm in the house Consider installing smoke alarms in all bedrooms
4 Install a GFCI protected electrical outlet in the bathroom
5 Install plate on living room light switch

Trailer

1 This entire structure is in a poor state of repair and would require major work to bring it up to
acceptable standards Water damage was apparent in numerous places in the ceiling and around
windows throughout the trailer Window glass was broken in several windows The front entry
porch consists of rotting wood boards

2 Check the kitchen window sill for leakage and repair if necessary
3 Install at least one smoke alarm in the house Consider installing smoke alarms in all bedrooms
4 While the gas stove burners worked the knobs to each burner were extremely difficult to turn

These should be repaired



5 Repair the light fixture in the bedroom
6 Install another hinge on the bedroom door so that it can open properly
7 Replace the missing glass in the bedroom window
8 The shower was severely water damaged requiring extensive repair
9 Install plates on electrical outlets in the living room
10 Replace the missing glass in the blue bedroom window
11 Repair the leaking shower fixture

Thank you for your attention to these matters

Sincerely

Don L Neubacher
Superintendent

PRobinsonan120704
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May 9 2005

United States Department of the Interior

NATIONAL PARK SERVICE
Point Reyes National Seashore
Point Reyes California 94956

rARKP3MICE

Dear Rancher

the period of May 24 2005 through May 26 2005 Paul Robinson with the United StatesDuring P inspections
P

of employee residential units onPublic Health Service will be conducting on site inspranches situated within Point Reyes National Seashorece an infooaanhed of the
Service

cheduled
will accomp

arrival

Mr Robinson You will be contacted in advance an
approximately one or two hours If yu eve questions please contact Kevin

Inspections will last app y
4645111McKay Special park Uses Coordinator at 415

sub ect as we agreed
change in land use diversification

On another J
reed in one of the last meetingsarovedin writing before implementation on a case by

etc such as small row crop areas must be app and

basis This is a condition of your current permit anddo because this is being doneain many
case fiance documents are in place In additionenvironmental comp ranchers to produce a briefbusiness plan to ensure the
cases for economic reasons we are asking s roved the rancher will be required
new activity makes econonuvsifidieffort ceases fneeded
to res the area when the

4645172 if

We appreciate your cooperation and please contact me or Mark Homrighausen 415
you have any questions
Sincerely

Don L Neubacher
Superintendent

KMCKYkem050905
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NATIONAL PARK SERVICE

Point Reyes National Seashore
Point Reyes California 94956 Ac

oa 1 Ob
2005

Mr Kevin Lunny
17171 Sir Francis Drake
PO Box 69

Inverness CA 94937

Dear Kevin

Paul Robinson withthe United States Public Health Service
USPHS recently conducted inspections of ranch employee
housing units in Point Reyes National Seashore June 7 2005

through June 9 2005 Point Reyes National Seashore Ranger Gus
Conde and Kevin McKay Special Park Uses Coordinator
accompanied Mr Robinson The inspection of employee housing
at Drakes Bay formerly Johnsons Oyster Company revealed the
following items requiring attention Comments marked with an

asterisk indicate recommendations made in previous surveys
that remain uncorrected

Drakes Bay formerly Johnsons Oyster Company

Water and Wastewater Systems

The water system provides potable water to the residences and
the packing house It consists of a drilled well located on

the slope above the residences a hydropneumatic tank and

distribution piping The well is reported to have an adequate
sanitary seal and there are no apparent sources of
contamination within a 50 foot radius Chlorination of the

water is not done Periodic bacteriological testing is done
with no positive results reported

A communal wastewater system serves the residences and the
packing house toilet The packing house currently does not
have a means of disposing process waste so no processing is
done on site The wastewater system consists of gravity
sewage collection lines five septic tanks two lift stations
forcemain and gravity fed leachfield Sewage flows by
gravity from the homes to the septic tanks where solids are
removed The effluent is then pumped from the lift stations

1
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United States Department of the Interior

NATIONAL PARK SERVICE

Point Reyes National Seashore
Point Reyes California 94956

Water damage was apparent in numerous places in the ceiling
and around windows throughout the trailer Window glass was
broken in several windows The front entry porch consists of
rotting wood boards The owner is considering removing and
replacing this trailer
1 Check the kitchen windowsill for leakage and repair if

necessary
2 Install at least one smoke alarm in the house Consider

installing smoke alarms in all bedrooms
3 While the gas stove burners worked the knobs to each

burner were extremely difficult to turn These should be

repaired
4 Install another hinge on the bedroom door so that it can

open properly
5 Replace the missing glass in the bedroom window
6 The shower was severely water damaged requiring extensive

repair
7 Replace the missing glass in the blue bedroom window
8Check outlets by kitchen and bathroom sinks for GFCI
9 Repair leak in ceiling
10 Repair kitchen sink plumbing
11 Repair the exposed electrical junction box in the

hallway
12 Repair the bathroom shower stall

Repair the hole in the living room floor by the sliding door

In order to ensure that deficiencies are corrected in a timely
manner the USPHS has suggested that Point Reyes National
Seashore Staff revisit the inspected sites within 30 to 45 days
following this notice You will be contacted regarding
scheduling of this visit Please notify Kevin McKay 415
464 5111 if you have questions or concerns Thank you for
your continued cooperation

Sincerely

Don L Neubacher

Superintendent

KMCKAYkem7505
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United States Department of the Interior
NAnoRALPARR3CRVICC

NATIONAL PARK SERVICE
Point Reyes National Seashore
Point Reyes California 94956

D5031

February 24 2006

Mr Kevin Lunny
17171 Sir Francis Drake
PO Box 69
Inverness CA 94937

Dear Kevin

In anticipation of the annual ranch employee residential unit inspections conducted by the
United States Public HealthService Point Reyes National Seashore Staff will be conducting
ranch employee residential unit inspections during the period from March 14 2006 through
March 16 2006 These inspections will focus on locations where deficiencies were noted in
the 2005 Public Health Service Evaluation in order to ensure an improved 2006 evaluation
Inspections will last approximately one or two hours and assess general structural condition in
addition to previously noted maintenance items

You will be contacted in advance and informed of a scheduled time of arrival If you have
questions please contact Kevin McKay Special Park Uses Coordinator at 415 4645111
Thank you for helping us keep Point Reyes National Seashore Ranches safe and healthy

Sincerely

Don L Neubacher
Superintendent

KEMcKaykem22406



United States Department of the Interior
ewnokADAMNunncc

NATIONAL PARK SERVICE
Point Reyes National Seashore
Point Reyes California 94956

D5031

May 1 2006

Mr Kevin Lunny
17171 Sir Francis Drake
Inverness CA 94937

Dear Kevin

Paul Robinson with the United States Public Health Service has scheduled to conduct on site
inspections of employee residential units situated within Point Reyes National Seashore on
May 15 2006 and May 16 2006 The inspections will last approximately one or two hours
and will include an evaluation ofwater and wastewater systems National Park Service Staff
will accompany Mr Robinson during the inspections

You will be contacted prior to May 15 2006 and informed ofa scheduled time ofarrival If
you have questions or concerns please contact Kevin McKay Special Park Uses Coordinator
at 415 464 5111 Thank you for helping to keep Point Reyes National Seashore safe

Sincerely

Don L Neubacher
Superintendent

KEMcKaykem5106



United States Department of the Interior
RATIONALYARNSUMC

NATIONAL PARK SERVICE
Point Reyes National Seashore
PointReyes California 94956

D5031

July 27 2006

Mr Kevin Lunny
17171 Sir Francis Drake
Inverness CA 94937

Dear Kevin

Paul Robinson with the United States Public Health Service has scheduled to conduct on site
inspections ofranch employee residential units situated within Point Reyes National Seashore
on August 28 2006 and August 29 2006 The inspections will last approximately one or two
hours and will include an evaluation of ranch water and wastewater systems National Park
Service Staffwill accompany Mr Robinson during the inspections

You will be contacted prior to August 28 2006 and informed ofa scheduled time ofarrival If
you have questions or concerns please contact Kevin McKay Special Park Uses Coordinator
at 415 4645111 Thank you for helping to keep Point Reyes National Seashore Ranches
safe

Sincerely

Don L Neubacher
Superintendent

KEMcKaykem72506
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September 8 2006

Mr Kevin Lunny
17171 Sir Francis Drake
Inverness CA 94937

Dear Kevin

Paul Robinson with the United States Public Health Service USPHS recently conducted
inspections of ranch employee housing units in Point Reyes National Seashore on August 28
2006 and August 29 2006 Point Reyes National Seashore Special Park Uses Coordinator
Kevin McKay accompanied Mr Robinson on the inspections As we noted in our recent
letter Mr Robinson was very impressed with the efforts that many ranchers have made to
improve the quality ofranch employee housing We truly appreciate those efforts and believe
that through continued attention safe and healthy employee housing can be maintained

The inspection of employee housing at the Drakes Bay Oyster Company Site revealed the
following items requiring attention Comments marked with an asterisk indicate

recommendations made in previous surveys that remain uncorrected and additional asterisks
indicate the number of years a deficiency has appeared in the inspection report

Drakes Bay Oyster Company

Water and Wastewater Systems

The water system provides potable water to the residences and the packing house It consists
of a drilled well located on the slope above the residences a hydropneumatic tank and
distribution piping The well is reported to have an adequate sanitary seal and there are no
apparent sources of contamination within a 50 foot radius Chlorination of the water is not
done Periodic bacteriological testing is done with no positive results reported

A communal wastewater system serves the residences and the packing house toilet The
packing house currently does not have a means of disposing process waste so no processing
is done onsite The wastewater system consists of gravity sewage collection lines five
septic tanks two lift stations forcemain and gravity fed leachfield Sewage flows by gravity
from the homes to the septic tanks where solids are removed The effluent is then pumped
from the lift stations via forcemain to the leachfield The leachfield consists of four separate
sections Flow to the sections is controlled by a series of diversion valves that are manually
operated periodically to ensure equal distribution of sewage effluent to all leachfield sections
The capacity of the wastewater system is more than adequate since it was designed to serve



28 bedrooms where it currently serves only the three homes 12 bedrooms

1 The well cap vent is plugged Remove plug and install a screened casing vent
2 Chlorination is not provided in the water system As a result there is no residual

maintained in the distribution piping to protect water quality from contamination
resulting from leaks backflow or other causes Install chlorination equipment to ensure
adequate disinfection This would require modifications to the system since a minimum
chlorine contact time is required before the first point ofuse in the distribution system

3 The lift stations are not equipped with a high liquid level alarm Should one or both of
the pumps fail raw sewage would surface creating a public healthhazard Consider
installing avisualaudible high liquid level alarm

4 A pipe in the well pumphouse was leaking This should be repaired as soon as possible
Main House
1 Install a GFCI protected electrical outlet in the bathroom

House on the Hill
1 Install battery in smoke detector
2 Repair dry rot by bath tub floor
3 Fix the gap between entrance door and threshold

Trailer
This will undergo a complete renovation in the near future The current tenants will be
moved to Luis house which is currently being renovated

Luis House

This house is currently undergoing a complete renovation and should be finished in the near
future

In order to ensure that deficiencies are corrected in a timely manner the USPHS has
suggested that Point Reyes National Seashore Staff revisit the inspected sites within 30 to 45
days following this notice You will be contacted regarding progress on repairs and
scheduling of a follow up visit Please notify Kevin McKay 415 4645111 ifyou have
questions or concerns Thank you for your continued efforts and cooperation

Sincerely

Don L Neubacher
Superintendent

KEMcKaykem9806
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United States Department of the Interior
NATIONAL PARK SERVICE

Point Reyes National Seashore
Point Reyes California 94956

November 28 2006

Mr Kevin Lunny
17171 Sir Francis Drake
Inverness CA 94937

Dear Kevin

NAt10MALPAFK7IIVIC

M1Ci Mires

As was noted in our previous letter conveying the United States Public Health Service
USPHS findings regarding inspections of ranch employee residential units within the Park
followup inspections were recommended Point Reyes National Seashore Staffwill be
conducting follow up ranch employee residential unit inspections on December 20 2006 The
inspections will focus primarily on locations where deficiencies were noted in the recent 2006
Public Health Service Evaluation Inspections will last approximately one hour and assess
general structural condition in addition to noted items in need ofmaintenance
You will be contacted in advance to discuss progress on repairs and informed of a scheduled
time of arrival Ifyou have questions or concerns please contact Kevin McKay Special Park
Uses Coordinator at 415 4645111 We appreciate your help in keeping Point Reyes
National Seashore Ranches safe and healthy

Sincerely

Don L Neubacher
Superintendent

KEMcKaykem111606
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Kevin McKay NeubacherPORENP Colin SmithPORENPS@NPS

122120060730PM
DNPS @NPS Gordon

WhitePORENPS @NPS Gus CondePORENPS@NPS
PST Subject Update on Ranch Employee Housing

Following is a brief update on our inspections conducted December 20 2006
Gordon White Gus Conde and I completed follow up inspections of ranch employee housing at G Ranch
Drakes Bay Oyster Company DBO B Ranch and L Ranch A majority of the housing was in good
condition with deficiencies noted in the report issued by the Regional Public Health Consultant Paul
Robinson addressed or in at least in the process of being addressed

The housing mentioned in the Email below was included in this Park inspection however it was an initial
inspection of the location as the housing was not in use when Paul Robinson and I visited DBO in AugustSince the initial contact with Mrs Porrata we have subsequently learned that the family living in this
housing came down with a communicable disease likely related to their occupancy of the residence The
children were sent home from school as a result

The trailer is in the process of being worked on and improvements have been made since we were initially
contacted by Mrs Porrata Drakes Bay Oyster reports that they were approached by the occupants and
asked to allow them to live in the residence The occupants volunteered to improve the residence with
supplies purchased by DBO and this work is currently in process
There is another trailer also apparently occupied that requires substantial work We informed DBO that we
would contact Paul Robinson the Regional Public Health Consultant to schedule an inspection of the
trailers on the site

Kevin

Kevin E McKay
Special Park Uses Coordinator
National Park Service
Point Reyes National Seashore
Point Reyes CA 94956
415 464 5111
Fax 415 4645182

Forwarded by Kevin McKayPORENPS on 122120060648 PM

Colin Smith To Kevin McKayPORENPS@NPS
110720060256PM

cc Paul Robinson OAKLANDNPS @NPS

PST Subject Fw Drakes Estero Oyster Company employee housing complaint

housing issues at Drakes Bay Oysters

Colin

Colin Smith
Chief Ranger
Point Reyes NS
415 4645175

Forwarded by Colin Smith PORENPS on 11072006 0255 PM

Bruce A Dombrowski To Colin SmithPORENPS@NPS

110720060221 PM
cc

PST Subject Drakes Estero Oyster Company employee housing complaint



Memo to Chief Ranger Smith

On11072006 while on patrol in vicinity of the Drakes Estero Oyster Company Iwas contacted by Mrs
Rebecca Porrata a family friend She is a public health nurse She told me that she had just been at the
former Mark Johnson residence trailer seeing a family and that the condition of the unit was very bad
She cited examples such as broken plumbing a non working bathtub graffiti on the walls and possible
septicsanitation hazards She also stated that small children reside at the residence and that she was
extremely concerned She told me that someone associated with the Oyster Company keeps telling the
family that they will fix the place up but no work has been performed Rebecca is also worried that the
family may lose their jobs at the oyster company over this issue I told Rebecca that I was unaware that
anyone was living in that trailer and I would inform my supervisor of the situation

Sincerely

Bruce Dombrowski
USNPS Ranger
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Point Reyes National Seashore
Point Reyes California 94956

D5031

January 23 2007

Mr Kevin Lunny
17171 Sir Francis Drake
PO Box 69
Inverness CA 94937

Dear Kevin

Paul Robinson with the United States Public Health Service has scheduled to inspect the
employee housing at Drakes Bay Oyster Company on February 13 2007 This inspection willfocus on the trailers that were not included in the last inspection conducted in August of2006
because one trailer was unoccupied at that time and the other was to be vacated with the
tenants relocating to Luis House General items that were noted in need ofattention during
the follow up employee housing inspections conducted by Park Staff on December 20 2006
included the following 1 in the family occupied trailer the flooring was in the process of
being worked on the heating method utilized should be evaluated to ensure that it is adequatethe hot water heater had a leak GFCI electrical outlets are required near sinks or water
sources gaps around entry doors should be sealed and windows need to be evaluated for leaks
and rot 2 In the second trailer two broken windows were noted gaps around entry doors
should be sealed GFCI electrical outlets are required near sinks or water sources the washing
machine was leaking water inside of the trailer the heating available was inadequate the
plumbing in the bathrooms should be evaluated and windows need to be evaluated for leaks
and rot

These are general observations and not intended to be an exhaustive list of deficiencies A
copy of the United States Public Health Service Evaluation will be provided to you after theinspection on February 13 2007 is completed You will be contacted in advance and informed
of a scheduled time of arrival

Please find enclosed the requested additional draft copy ofa Special Use Permit for Drakes
Bay Oyster Company Operations at the former Johnsons Oyster Company site within PointReyes National Seashore If you have questions please contact Kevin McKay Special Park
Uses Coordinator at 415 4645111

Sincerely

Don L Neubacher
Superintendent

Enclosure

KEMcKaykem12307



United States Department of the Interior
NATIONAL PARK SERVICE K

Point Reyes National Seashore
Point Reyes California 94956
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D5031

March 3 2007

Mr Kevin Lunny
17171 Sir Francis Drake
PO Box 69
Inverness CA 94937

Dear Kevin

Paul Robinson with the United States Public Health Service USPHS conducted inspections
of three trailer housing units at the Drakes Bay formerly JohnsonsOyster Company Site
within Point Reyes National Seashore on February 13 2007 Kevin McKay Special Park
Uses Coordinator accompanied Mr Robinson The inspection ofthese employee housing
units produced the following USPHS findings and recommendations
Findings

All three units are manufactured homes One is in fair condition The other two are in very poor
condition Rather than catalog the numerous structural health and safety deficiencies for each
home Ive compiled them into a single list below Many of the conditions were found in
multiple units and oftentimes multiple times in one unit Ive also included photos illustrating
these conditions

Conditions observed

1 Multiple leaks in the roofs
2 Water stained and cracked ceiling tiles
3 Unfinished flooring ie plywood subfloor with no carpet vinyl or other covering
4 Rotting and water damaged wall paneling
5 Rotting and water damaged window sills
6 Poorly fitting windows
7 Poorly fitting doors with malfunctioning or no latch or locking mechanism
8 Poor skirting around the base of the trailers
9 Debris and garbage accumulating in the crawl spaces below the trailers
10 Deteriorating floor insulation falling offthe bottom ofthe trailers in the crawl space
11 Pervasive interior water damage and severely deteriorated flooring especially in

bathrooms around sinks toilets bathtubs and shower stalls



12 Poorly installed and leaking plumbing fixtures and drains
13 Light bulb sockets without light bulbs
14 Partially installed bathroom sinks
15 Dilapidated kitchen and bathroom cabinetry
16 Evidence of recent rodent activity
17 Damaged or missing floor heat vents
18 Severely damaged back porch perched over the lagoon
19 Missing water heater closet door exposing water heater to weather and physical

damage
20 Gas cook tops that were not connected or were not functioning

Recommendations

Two of the manufactured homes were in an advanced state ofdisrepair and would require a
great deal of work to rehabilitate them The evidence ofmultiple leaks throughout these
structures and severely water damaged floors walls and ceilings suggests a prolonged period
of exposure to water Replacing flooring and wall and ceiling panels will not address the
probable extensive structural damage to framing etc but will only cover it up for a time
The structural components of these two units should be inspected by someone
knowledgeable about structural engineering to determine the severity and extent ofthe
damage Any work done without taking this step should be considered a temporary short
term fix

The blue house Luis was in the best condition of the three inspected It appears to have
sustained minimal interior water damage Ceilings were not water stained No significant rot
was apparent in the walls especially under the window sills where moisture from
condensation tends to accumulate Measures to rehab this structure should not be as
extensive

These findings and recommendations should be addressed immediately Please notify Kevin
McKay Special Park Uses Coordinator when the recommendations have been addressed and
repairs have been completed so that a followupinspection can be arranged with the USPHS
Kevin can be contacted at 415 4645111 We have enclosed the pictures that were
submitted with the report

Sincerely

Don L Neubacher
Superintendent

Enclosure
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9WA United States Department of the Interior

IN REPLY REFER TO

D5031 WROM
i ZS C Z I 0

February 21 2007

NATIONAL PARK SERVICE
Pacific West Region

Pacific Great Basin Support Office
1111 Jackson Street Suite 700

Oakland California 94607

Memorandum

To Superintendent Point Reyes National Seashore

From CDR Paul G Robinson Regional Public Health Consultant PWRFM

Subject Drakes Bay Oyster Employee Housing Evaluations

A public health evaluation of three employee housing units at the Drakes Bay Oyster Company was
conducted at Point Reyes National Seashore on February 13 2007 Kevin McKay Special Park Uses
Coordinator represented the park and assisted with the evaluation The owner of Drakes Bay Oyster
Company Kevin Lunny was also present

Findings
All three units are manufactured homes One is in fair condition The other two are in very poor
condition Rather than catalog the numerous structural health and safety deficiencies for each home Ive
compiled them into a single list below Many of the conditions were found in multiple units and
oftentimes multiple times in one unit Ive also included photos illustrating these conditions

Conditions observed

1 Multiple leaks in the roofs
2 Water stained and cracked ceiling tiles
3 Unfinished flooring ie plywood subfloor with no carpet vinyl or other covering
4 Rotting and water damaged wall paneling
5 Rotting and water damaged window sills
6 Poorly fitting windows
7 Poorly fitting doors with malfunctioning or no latch or locking mechanism
8 Poor skirting around the base of the trailers
9 Debris and garbage accumulating in the crawl spaces below the trailers
10 Deteriorating floor insulation falling offthe bottom of the trailers in the crawl space
11 Pervasive interior water damage and severely deteriorated flooring especially in bathrooms

around sinks toilets bathtubs and shower stalls
12 Poorly installed and leaking plumbing fixtures and drains
13 Light bulb sockets without light bulbs
14 Partially installed bathroom sinks
15 Dilapidated kitchen and bathroom cabinetry
16 Evidence ofrecent rodent activity



17 Damaged or missing floor heat vents
18 Severely damaged back porch perched over the lagoon
19 Missing water heater closet door exposing water heater to weather and physical damage
20 Gas cook tops that were not connected or were not functioning

Recommendations

Two of the manufactured homes were in an advanced state of disrepair and would require a great deal of
work to rehabilitate them The evidence ofmultiple leaks throughout these structures and severely water
damaged floors walls and ceilings suggests a prolonged period of exposure to water Replacing flooring
and wall and ceiling panels will not address the probable extensive structural damage to framing etc but
will only cover it up for a time The structural components of these two units should be inspected by
someone knowledgeable structural engineering to determine the severity and extent of the damage Any
work done without taking this step should be considered a temporary shortterm fix

The blue house Luis was in the best condition of the three inspected It appears to have sustained
minimal interior water damage Ceilings were not water stained No significant rot was apparent in the
walls especially under the window sills were moisture from condensation tends to accumulate Measures
to rehab this structure should not be as extensive

Cc Colin Smith Chief Ranger PORE
Kevin McKay Special Park Uses Coordinator PORE
CAPT Charles Higgins Director NPS Public Health Program WASO

Page 2 of 8
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United States Department of the Interior
HATIOKALMRSKYICC

NATIONAL PARK SERVICE
PointReyes National Seashore
Point Reyes California 94956

D5031

May 23 2007

Mr Kevin Lunny
17171 Sir Francis Drake
Inverness CA 94937

Dear Kevin

Paul Robinson with the United States Public Health Service has scheduled to conduct on site
inspections ofranch employee residential units situated within Point Reyes National Seashore
on June 13 2007 and June 14 2007 The inspections will last approximately one or two hours
and will include an evaluation of water and wastewater systems National Park Service Staff
will accompany Mr Robinson during the inspections

You will be contacted prior to June 13 2007 and informed of a scheduled time of arrival If
you have questions or concerns please contact Kevin McKay Special Park Uses Coordinator
at 415 4645111 Thank you for helping to keep Point Reyes National Seashore Ranches
safe

Sincerely

Don L Neubacher
Superintendent

KEMcKaykem52207
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February 27 1984

48P

Nr Robert Studdert
Attu AAW

35 Proff4W CeterPUvay
San cwtrC 940

Dow Mr studdert

Relative to Mr Johnsons request to locate an additional 30 foot house
trafIere8Us Vee d JOKNCompany the staff
is h the aaliLyof the went e t teal a an

addiWit Cc t tuh Johnsonpnride an
gcIran the ciiiivent sjrstewmobility to headl anadditional

tm t 9v a tam disttrsil the teport withVe aqmrtmewt of Publie Health

we will also need to determine whether the proposed trailer location sleets
thbi faa1steraS safes s 3 edditi ly you mid furainh us with
a pedetal UteUWCa ifjrAteifrom the CSlforaia Zoastal Coeassion
Ms 1ft Pte firof the fission telophone nnaber 415 8438SSS
will be glad to assist you

if these conditions are mat we can properly consider approving the request

Please lot us know if you have additional questions

siacerely

John L Sensing
superintendent

JLSansingkr22784
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December 21 1984

Ms Jeanne McLean Planner
PlanningMarin County Department

Civic Center
San RafaelCA94903

DearMs McLean

Thank you for the opportunity to comment on the addiion of a new mobile
home at the Johnson Oyster Company Use Permit 8474

The Johnson Oyster Company is located within the boundaries of Point Reyes
National Seashore The sewer system which services the facility has been
of interest to Seashore managers for a number of years our continuing
concern focuses on its demonstrated poor reliability Mr Bob Hultquist
District Engineer for the Sanitary Engineering Branch of the Carls
Department of Heath Services has been working with Mr Johnson for sometime
in mWaffort to correct this situation Furthermore we understand that
Mr Hultquist has recently expressed concern as to whether the existing leach
field is adequate to handle an additional unit

In light of the above it is our recommendationtowithhold approval of
Mr Johnsons request until

1 Mr Hultquist has made an onsite inspection of the sewer system and
can confirm its reliability and

2 Mr Johnson has furnished to the Department of Health Services the
necessary documentation to ensure that the existing leach field is
adequate to handle an additional unit

Thank you for considering our recommendations and we look forward to hearing
from you soon

Sincerely

John L Sensing
Superintendent

bc

North District

Ranger Files

RLeskoan 122184
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August 29 1989

Charlie Johnson
JohnsonsOyster Farm
Inverness CA 94937

Dear Charlie

We have been advised that you are in the process of constructing
an addition to your oyster sales area at the Oyster Farm On

August 22 1989 the North District Ranger staff met with you to
discuss notification requirements for new construction as well as

the extent of the construction

We understand that you have dismantled the pre existing sales
building which was in poor condition and propose to construct a
new building in its place and add approximately 300 square feet
of floor space Two restrooms one for employees and another for
visitors will be included along with an enlarged and modernized
sales area We also understand the State Health Department
requires the addition of the two separate restrooms and have
inspected and approved the construction site The restrooms will

use the new septic system you recently constructed Once

completed the outhouse will be removed

Please let me reiterate that you are required under the terms of
your Reservation Exhibit C Item 7 to obtain approval from t
NationalPark Service prior to erecting any new structure sign
or other improvement permanent or temporary Since this

structure should improve the appearance and efficiencyof the
operation we agree the improvements fall within the management
goals and objectives of the Seashore

As a reminder you are responsible for obtaining all other
required permits related to this construction Please ensure

that the Park Interpretive sign which was removed for the
construction be replaced in a suitable location

Sincerely yours

John L Sansing
Superintendent

CYoungat82889

bcc North District G zo z7t
XtkkA
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Planning Department
Mark J Rlesenfeld AICP Director
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CERTIFIED

i
March 2 1990

Pre Citation Warning Letter

Mr Charlie Johnson

Johnson Oyster Company
17171 Sir Francis Drake Boulevard
Inverness CA 94937

RE AssessorsParcel 10913017

Illegal ConstructionMobile Homes

Dear Mr Johnson

On November 30 1989 you were informed of a zoning violation on the subject property
Specifically the violation istheenlargement of JohnsmsOyster salesroom are andthe
installation of mobile homes without a Use Permit Design Review and Coastal permit in
a C OA district which is contrary to Section 225604022571322and2282020of the
Marin County Code Zoning A followup inspection reveals that the violation still
exists

Please be advised that the violation must be corrected by March 9 1990 or this office
will issue a Citation for this offense Should the violation be repeated at any time within
one 1 year of this date a Criminal Citation requiring cash bond and possible court
appearance may be issued without further notice If a Criminal Citation is issued you
may be liable for a fine of 50 for the first offense 100 for the second and 250 for the
third offense and a possible court trial

Very truly yours

Debbi Poiani

Senior Planning Technician

DP11debJohnson

cc John Sansing US Department of the Interior NationalParkService
Environmental Health Services
Building Inspection
California Coastal Commission Fred Felice

Reference California Government Code 25132
California Penal Code 8365
Marin County Code 22060352206040

Civic Center San Rafael California 94903 Telephone 415 4996269 FAX 415 4997880
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September 6 1990

Mr Debbi Poiani
Senior Planning Technician
Marin County Planning Department
Civic Center
San Rafael CA 94903

Dear Ms Poiani

In reply to your August 16 letter relative to the Johnson Oyster
Company we are enclosing a copy of the reservation document
Exhibit C which is part of the deed Although the Assessors tax
rolls list the United States as the property owner Mr Johnsons
40year reservation means that the United States will not obtain
full fee title until the year 2012 Consequently it would seem

that abatement proceedings could be undertaken against Mr
Johnsons interest in the property We should also add that none

of the trailers are owned by the United States

Also please note Condition 1 of the reservation which requires
Mr Johnson to meet County health and safety standards and

Condition 7 which requires written approval from the National
Park Service prior to erection of any temporary or permanent
structure In this connection any approvals we have given
required that he obtain the necessary County and State permits

We suggest that you furnish us with copies of the correspondence
to Mr Johnson which indicate his violations of the County
regulations With those copies we will inform Mr Johnson that
he is in violation of his reservation conditions which could
result in termination of the reservation if the proper
corrections are not undertaken

In the meantime we suggest you begin the abatement proceedings
against his remaining interest in the property or the house
trailers which are in his ownership

Please let us know if you have any questions

Sincerely

John L Sansing
Superintendent

bc

Chief Ranger
North District Ranger JLSansingan9690
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October 4 1990

Mr Tom Johnson President

Johnson Oyster Company
17171 Sir Francis Drake
Inverness CA 94937

Dear Tom

As we discussed by telephone some weeks ago the Marin County
Planning Department has advised that the Johnson Oyster Company
is in violation of several County regulations Copies of two of
the County letters with attachments are enclosed

If you will recall our letter of approval for the new
construction required that you obtain all other required permits
Apparently according to the County correspondence this has not
been accomplished In this case it appears you are in violation
of your reservation conditions

We would suggest that you resolve your difficulties with the
County of Marin If you persist in a breach of conditions our
legal staff indicates that you may be in violation of your
reservation and subject to revocation

We will appreciate your prompt attention

Sincerely

John L Sansing
Superintendent

Enclosures

be wo encs
Chief Ranger
North District Ranger

JLSansingan10390
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April 15 1991
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Mr Tom Johnson IRANHt

JohnsonsOyster Beds s

PO Box69
Inverness CA 94937

RE 17171 Sir Francis Drake Boulevard
AssessorsParcel No 109 13017 PIE
L 1425Tract 02106

Dear Mr Johnson

Marin County
Planning Department

Mark J Riesenfeld AICP Director

This letter is to notify you that enlargement of the sales area and the operation of a mobile home park
remains in violation of Marin County Code At our last meeting you indicated that you would pursue
an application for additional area from the National Park Service by January 31 1991 and that you
would submit applications for legalization to the Planning Department by February 28 1991 You

have not met either of these deadlines and have not contacted me with your progress

I was notified of this violation in November of 1989 to date you have not made the necessary effort
to correct these violations in a timely manner

Should I not hear from you with a progress report by April 30 1991 I will be forced to refer your
case to County Counsel for legal action

Sincerely

i C0
Debbi Poiani

Senior Planning Technician

cc Supervisor Giacomini
John Sansing US Department of Interior Pt Reyes National Seashore Pt Reyes 94956
Laurel Riek Environmental Health Services
Dana Ansari Building Inspection
Richard Weinert State Department of Housing and Community Development

PO Box 1407 Sacramento CA 958121407
Fred Felice California Coastal Commission

631 Howard Street 4th Floor San Francisco CA 94105
F Robert Studdert 36 Professional Parkway Center San Rafael CA 94903

Civic Center San Rafael California 94903 Telephone 415 4996269 Fax 415 499 7880
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July 2 1991

Marin County Planning Department
Civic Center

San Rafael CA 94903

Ms Debbie Poiani

Senior Planning Technician

Dear Ms Poiani

Thank you for sending us a copy of the State of California Housing Activities Report
relating to the Johnson Oyster Company operation We also appreciated the copy of Mr
Tom JohnsonsJune 15 letter about his progress with the leach field corrections

For your information we may be able to issue a permit for some additional land for a leach
field expansion However we have no intention of doing so unless he clears his housing
violations and Planning Department violations We might add that his Reservation of Use
and Occupancy Condition 7 requires written approval from the Park Superintendent before
any permanent or temporary structure sign or other improvement can be erected on the
premises According to our records there are at least four mobile houses in the area
without such approval

It would seem that the Johnson Oyster Company may not need additional land for a leach
field if the company maintained the approved number of mobile homes It would seem

also that the Company should consider establishing a trailer village on private land outside
the park boundaries providing they can obtain County permission In summary we cannot
allow an endless expansion of the trailer village and we expect the Company to meet the
requirements of the reservation conditions If all else fails we will be forced into court
action to enforce the terms and conditions of the reservation

We certainly appreciate your efforts and assistance Hopefully we can resolve the
deficiencies without going to Federal District Court

Sincerely

John L Sansing
Superintendent

bc
Chief Ranger
North District Ranger JLSansingan7291



Marin County
Planning Department

Mark J Riesenfeld AICP Director

RE Johnson Oyster Beds 17171 Sir Francis Drake Boulevard Inverness
AssessorsParcel No 109 13017
L1425Tract 02 106 Wi1Hifili

t QiNG FitE
Dear MrSansinz

Attached are the State Department of Housing reports relating to the labor camp at Johnson Oyster
Beds

Following our conversation I did talk to Dave Mesagno of Environmental Health Services regarding
their septic system plans Dave was on the site with Rich Lincoln the Johnsonsengineer just two
weeks ago Dave indicated that they will need to lease more land in order to put in a7000 to 10000
gallon system which is what would be required

Also attached is another letter to Johnson

Sincerely

Debbi Poiani

Senior Planning Technician

Civic Center San Rafael California 94903 Telephone 415 499 6269 Fax 415 4997880

June 5 1991

Mr John Sansing
r

cTF

US Department of theInteriorT
National ParkService

Pt Reyes National Seashore
Pt Reyes Station CA 94956 H RSZ

it ESEARC

RE Johnson Oyster Beds 17171 Sir Francis Drake Boulevard Inverness
AssessorsParcel No 109 13017
L1425Tract 02 106 Wi1Hifili

t QiNG FitE
Dear MrSansinz

Attached are the State Department of Housing reports relating to the labor camp at Johnson Oyster
Beds

Following our conversation I did talk to Dave Mesagno of Environmental Health Services regarding
their septic system plans Dave was on the site with Rich Lincoln the Johnsonsengineer just two
weeks ago Dave indicated that they will need to lease more land in order to put in a7000 to 10000
gallon system which is what would be required

Also attached is another letter to Johnson

Sincerely

Debbi Poiani

Senior Planning Technician

Civic Center San Rafael California 94903 Telephone 415 499 6269 Fax 415 4997880
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Planning Department

Mark J Riesenfeld AICP Director
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June 5 1991

Mr Tom Johnson

Johnson Oyster Beds
PO Box 69

Inverness CA 94937

RE 17171 Sir Francis Drake Boulevard Inverness
AssessorsParcel No 109 13017
L1425 Tract 02106

Dear Mr Johnson

Following my April 15 1991 letter to you your attorney Mr Studdert contacted me to inform me
that you were out of town I am aware that you have returned and I now need you to contact me
regarding your progress on resolving the violations relating to the mobile homes on your property

Please contact me by June 14 1991

Sincerely

Debbi Poiani

Senior Planning Technician

cc Tom Johnson regular mail with proof of service
Supervisor Giacomini
jolm Sansia US Department of Interior Pt Reyes National Seashore Pt Reyes 94956
Laurel Riek Environmental Health Services
Dana Ansari Building Inspection
Richard Weinert State Department of Housing and Community Development

PO Box 1407 Sacramento CA 958121407
Fred Felice California Coastal Commission

631 Howard Street 4th Floor San Francisco CA 94105
F Robert Studdert 36 Professional Parkway Center San Rafael CA 94903

Civic Center San Rafael California 94903 Telephone 415 4996269 Fax 415 4997880
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December 18 1992

Memorandum

To Regional Director Western Region

From Superintendent Point Reyes National Seashore

Subject Johnson Oyster Company

For some time we have been aware that the Johnson Oyster Company in our opinion is
in violation of their reservation agreement Recently in a telephone conversation with the
County Planning Department we were informed that County counsel will not take
enforcement action to require JOC to meet County regulations as called for in the
reservation Apparently the County or State regulations require compliance action to be
taken against the landowner the United States instead of the reservation holder

We then asked the County for letters outlining the deficiencies which should be corrected
Copies of those letters are enclosed

From our view the primary deficiency is the number of extra trailers installed and used by
JOC as housing for employees and relatives Our previous instructions and requests have
obviously been ignored and we are concerned not only about the resource impact of the
trailers but also the health and safety aspects of such an inappropriate housing area
Adverse publicity will arise if there are complaints about the health and safety aspects of
the trailer village and also if the employees are evicted so the excess trailers can be
removed

In January we are planning to meet with JOC representatives to see if we can obtain full
or partial compliance without proposing legal action It would be helpful if a Regional
Office representative could attend This hopefully would indicate our intent to resolve the
issue



Page 2

We will advise you later of the date proposed for the meeting so we can make final
arrangements as to whether a Regional Office representative can attend

Enclosures

be wcencs
Ralph N Than Field Solictor
Dave Cherry Associate Regional Director

be woencs already have copies
Chief Ranger
North District Ranger

JLSansingan121892
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December 11 1992 T

Mr John L Sansing y
US Department of the Interior
National Park Service

J4d i
E

Point Reyes National Seashore EE
Pt Reyes CA 94956

RE Johnson Oyster Bed 17171 Sir Francis Drake Boulevard Invernessj
AssessorsParcel Number 109 13017 i u
L1425Tract02106

Dear Mr Sansing

This letter is to inform you that the above mentioned property remains in violation of Mann County
Code due to the installation and habitation of the 9 mobile homes for 22 employees and the
enlargement of the retail sales area with out Coastal PermitDeign ReviewUse Permit approval as
required by section 2256040 22571322and 2282020 A we discussed Mr Johnson has not
had any communications with me since June 15 1991 at which time he indicated he was working
with Environmental Health Services and Rich Lincoln on the septic system and then was to present the
plan to you

Your assistance in resolving these violations of Marin County Code is greatly appreciated Should

you have further questions please donthesitate to contact me

Sincerely
W ZRoC44

Debbi Poiani

Senior Zoning Enforcement Officer

cc Tom Johnson Johnson Oyster Beds
PO Box 69 Inverness CA 94937

Supervisor Giacomini
Laurel Riek Environmental Health Services
Dana Ansari Building Inspection
Richard Weinert State Department of Housing and Community Development

PO Box 1407 Sacramento CA 958121407
Teresa Vazquez California Coastal Commission

45 Fremont Suite 2000 San Francisco CA 941052219
F Robert Studdert 36 Professional Parkway Center San Rafael CA 94903

3501 Civic Center Drive 308 San Rafael California 94903 Telephone 415 4996269 Fax 415 4997880
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February 5 1993

Mr Tom Johnson President
Johnson Oyster Company
P O Box 69

Inverness CA

Dear Tom

We appreciate your attendance at our meeting yesterday so we could discuss your
Reservation of Use and Occupancy in the Seashore It is our understanding that you will
undertake the following actions

1 You will discuss the sewage system report with your consultant to determine the
capacity of your sewage disposal field after it is reconstructed or improved on the site
presently under Special Use Permit

2 This sewage capacity will assist in determining the number of mobile homes which can
feasibly remain on your reservation so that we can then discuss the number which we
should allow

3 You will also work toward resolving the County permit deficiencies relative to the
remodeled building sewage disposal corrections and the number of mobile homes now on
the property

4 You agreed to send us a copy of the State of California followup inspections of your
employee housing

5 You agreed to send us a Certificate of Insurance for your operation We are

particularly interested in the liability coverage since our regulations no longer require fire
insurance coverage

6 We will reissue the Special Use Permit for the 22acres initially authorized under SUP
8530121 for the period November 15 1972 through November 14 1992 Our present
information indicates the fee will only be around 50000 per year for a five year permit
since the area does accommodate visitors aside from those using your facility This of
course includes no rental fees for any sites for mobile homes We understand that all

mobile homes will be located on your reservation lands
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7 District Ranger Case agreed to meet with you to discuss removal of debris and other
items which when you accomplish will improve the appearance of the area In the long
run this improvement should assist with the public relations with your company as well as
the Seashore

8 We will obtain a verbal report on March 1 and a formal written report for a meeting
around April 1 which will outline the progress of your efforts

Please let us know if the above is not your understanding of our meeting or if you have
additional comments or questions We appreciate your cooperation and look forward to
continuing our excellent working relationship

Sincerely

John L Sansing
Superintendent

bc

B J Griffin Associate Regional Director
Debbie Poiani Marin County Planning Department
Chief Ranger
North District Ranger
Chief of Maintenance

JLSansingan2593
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JOHNSON OYSTER CO
PO BOX 69

INVERNESS CA 94937

MR JOHN SANSING SUPERINTENDENT
PT REYES NATIONAL SEASHORE
PT REYES CA 94956

DEAR JOHN

0

AT OUR RECENT MEETING YOU REQUESTED COPIES OF MY LIABILITY
INSURANCE POLICY AND MY MOST RECENT INSPECTION REPORT FROM
THE STATE OF CALIFORNIA DEPARTMENT OF HOUSING

BOTH OF THESE ITEMS ARE ENCLOSED AS PER YOUR REQUEST

THANK YOU FOR TAKING THE TIME FOR OUR RECENT MEETING

SIN LY

T M JOHNSON
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March 8 1993

Mr Tom Johnson President

Johnson Oyster Company
PO Box 69

Inverness CA 94937

Dear Tom

We appreciate your recent verbal progress report to District Ranger
Case He has informed me that things are looking better and that
you are continuing to work on the general appearance of the area
The following is a summary of additional work you have agreed to
complete

1 Finish construction and paint new fences

2 Remove the debris in front of the new fence at the beginning
of your compound

3 Paint the container boxes used for storage

4 General clean up of the area where oyster strings are prepared
for planting

5 Replace broken boards on front of old office building

6 Paint buildings and unpainted plywood in the area of customer
parking single wide trailer with plywood porch old

office etc

7 Remove travel trailer and motor home

8 Remove the two vehicles you identified as derelict

9 Remove debris and generally clean the area near Marks

trailer

10 Clean up the beach area behind the last trailer down in the
corner past Marks trailer

We are still concerned about trailers which could be removed to
correct the County permit deficiencies relative to the sewage and
of course about resolving the remodeled building permit
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Tom Johnson

March 8 1993

Page 2

deficiencies Hopefully you will have this corrected by our April
meeting

We appreciate your efforts up to this point and look forward to a
positive written report from you by April 1 We will also plan a
meeting around this date

Sincerely yours

John L Sansing
Superintendent

bc North District Ranger

RCaseat3893
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April 13 1993

Tom Johnson President
Johnsons Oyster Company
PO Box 69
Inverness CA 94937

Dear Tom

On April 7 Rangers Case and Martinez met with you concerning the
progress of the improvements to your facility We are pleased with
what you have accomplished At this time we would like to confirm
the following projects

1 Remove the old dump truck and the blue Corolla from Nellies
yard

2 Finish the fence around the wire storage area including
painting and completion of a gate

3 Paint the storage sheds 2 containers

4 Paint the porch and storage shed at Josestrailer

5 Remove the travel trailer and the RV at the end of the

residential area

6 Clean the beach area behind Nellies place

7 Clean up the area and construct fence between Ben and Marks
trailers

S Continue working on removal of brown trailer residence near
old office

9 Build fuel containment basins for above ground storage tanks
This will meet County fire codes Gus will drop off the

standards for this project
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Tom Johnson

April 13 1993

Page 2

Once again thank you for your cooperation If you have any
questions please contact the North District Rangers We will

schedule a formal meeting after the first of May when hopefully
most of these projects will be completed

Sincerely yours

John L Sansing
Superintendent

bc North District

GMartinezat41393
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September 27 1993

Mr Tom Johnson President
Johnson Oyster Company
PO Box 69

Inverness CA 94937

Dear Tom

This letter is in reference to your meeting with District Ranger Case on
September 17 The following is a summary of the items discussed and the

dates agreed for completion Your cooperation will be appreciated in dealing
with these items by the dates mentioned below

1 Removal of the non operative vehicles by September 29 1993

2 Removal of wood debris and equipment along the new fence by September
24 1993 Please keep this area clear of additional items in the

future

3 Clean the area along the path and the beach used by kayakers by
September 30 1993

4 Remove oyster shells and muck that has been moved to your leach field
site by October 12 1993 As discussed with Ranger Case you have
agreed to take positive action in regard to your sewage plan by October
12 1993 Please advise this office of your decision in this matter

5 We still need your cooperation with the removal of the recreational
vehicle and one other trailer You initially agreed to a September 1
1993 date and at this time we look forward to their removal by the
end of October

We understand that you are looking at a plan for the removal of oyster shells
from your facility We would encourage you in any alternative that would
result in removal of the shells from the property

We appreciate your cooperation and look forward to the completion of all
these items

Sincerely

John L Sansing
Superintendent
bc North District
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June 28 1993

Tom Johnson President
Johnson Oyster Company
PO Box 69
Inverness CA 94937

Dear Tom

We appreciate your meeting with us on June 17 to discuss the

progress of the improvements you are making to the Johnson Oyster
Company facilities The following is a summary of the meeting and
project completion dates for this year
1 Remove the three non operative vehicles by July 1
2 Remove woodpiles and debris at the entrance near the new fence

by July 1

3 Submit the sewage plan for review within 60 days
4 Complete the new fuel tank containment area by September 1

constructed to county code

5 Remove the recreational vehicle and one other trailer by

September 1

The work you have done looks very good and we appreciate your

effort in making these improvements We look forward to your

continuing effort to improve the overall appearance of the Johnson
Oyster Company facilities
Sincerely

John L Sansing
Superintendent

bc North District
RCaseat62893
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March 9 1994

Ms Alexis J McBride
Deputy County Counsel
County Counsel of Marin
Suite 342 Civic Center

San Rafael CA 94901

Dear Ms McBride

LI

We received the FAX of your March 8 letter stating that a number
of County officials wish to inspect the Johnson Oyster Company on
March 25 onsite at 1030 AM

This date is satisfactory A representative of the National Park
Service will be present during your inspection Mr Tom Johnson

President of Johnson Oyster Company has been notified of the

meeting date and time

Please let us know if we can be of further assistance

Sincerely

JohnLSansing
Superintendent

be wc inc
Chief Ranger
North District Ranger

JLSansingan3994
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Mr john L Sansing
US Department of the interior
National Perk Service
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Dear Mr Sansina

The Mann County Building 10spection Environmental 44Ath
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propertV As the united States Governme ni is the nrnpart artat ra
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Specifically the violations on the property include

ErsArOnmentai Health Violations
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Mr john L Sansi i
March 8 1984
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A Marin County Code Section724030 permit Required fat
REQUIRED it is unlawful for any person to operate any toad establishment within the
unincorporated area of Darin County without a valid permit issued by the county
health officer

8 California Health andSafety Code Chapter 4 California Uniform

Rolla rood Facilities Law CURFFL Section 27551 A food facility shall not be open
for business without a valid permit

C aURFFL Section 21550 A person proposing to build or remodel
e food facility shall summit complete plans and specifications to the local entorcement
agency for review and approval pursuant to the requirements of this chapter

3 WAiFER California Health and Safety Code Section 401 q
and Health and Safety Cade Article 2 If the number of water service corineetiol is
15 are more or if it serves more than 25 people then Johnson Oyster Company is
operating a community vaster system as defined by California health and Safety Cods
Section 10101 q and without a valid permit per Wealth and Safety Code Article 2

4 WELLS Marin County Code Section 728 Wells an the property
have been installed without permits which is in violation of Marin County Cod
Section 728 domestic Water Supply

Planning Department Violations

I instaiiation and habitat of 8 mobile homes for 22 employees
without obtain the proper permits Marin County Code Sections22571322
2282020 and 2256040

2 Enlargement of the retail sales area was done without reauisite
bulldino permits coasI l parmit design review nor use tnermit nrinmu1 f ft1EQir
cotintV Cain Antinns 19 A7741f7 5 Q9Noorl ant41 7A Ak

Building Department Violations

1 Electrical conductors equiprnen and panel boxes installod and
maintainad without in violation of the national Electric Code Marin County Cade
Section1904010

2 Enlargement of the sates area Without a proper building permit
Marin County Code Section 19040101
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Mr john L Sam
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Page 3

Th purpose of this letter is to request an inspection of the nrnnrtw ku

the concerned county officials on March 25 1994 at 9630 Rm Wear sng
voluntary complwiththis request HoWwor if nermiygiOnt s ioualt
we willapplyto the SuCDUr fo ark innslrtnn warr aa

LV oc iva liirinU Uytcrlimrrlla
Health and Safety Corip 17q7 nci fnrnta a X04 I rruesvca aeuiaq 0 tl1V11 ili3QVfe at
Slew

Please call our office at 4996117 prior to March 21 1984 to confirm
the inspection

eery truly yours
If A s

W fAAAN rAL
AitXiS j 1V cBfili7E
Deputy County Counsel

cc Ed Henry
Dave Mesagno
Debbi Fulani
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March 18 1994

Memorandum

To Regional Director Western Region

From Superintendent Point Reyes National Seashore

Subject Johnson Oyster Company

Our memorandum of March 10 outlined the difficulties occurring
with the Johnson Oyster Company JOC relative to Marin County
building code and public health violations As a matter of

information we are enclosing two recent letters from the State
of California Department of Health Services which speak to the
reevaluation of Drakes Estero as a commercial shellfish growing
area and a notice of the emergency closure of some of JOC beds

This information again reiterates the desirability of a
representative from the Regional or Field Solicitors Office
attend the March 25 onsite meeting with the County and State
officials

John L Sansing

Enclosures

cc wc encs
Field Solicitor

JLSansingan31894



47iTE AF CALIFORNIA HEALTH AND WELFARE GENCY

ribEPARTMENT OF HEALTH SERVICES
714744 P STREET
PO BOX 94272
SA N32330237320

Tom J Johnson President
Johnson Oyster Company
PO Box 69
Inverness CA 94937

Dear Mr Johnson

NOTICE OF EMERGENCY CLOSURE OF SCHOONER BAY DRAKES

HARVESTING

PETE WILSON Governo

1994

n

s WN

17 rt

1

j
ST USHELLFISH

This is to confirm the verbal notification delivered by Gregg W Langlois of this
agency to your telephone message recorder on Wednesday March 9 1994 which you
acknowledged to Mr Langlois on March 10 That part of your shellfish growing
area located in Schooner Bay an arm of Drakes Estero Marin County California
is closed to the harvesting of shellfish for sale for human consumption This

order includes your oyster beds numbered 1 through 5 8 through 9 and 31 through
35

This is an emergency action taken pursuant to Section 28502eof the California
Health and Safety Code This Department finds that shellfish harvested from
Schooner Bay are unsafe or unfit for human consumption The reason for this

finding is that the Department has been informed by the Marin County Department
of Health and Human Services that the community septic system at your onshore
facility is failing and allowing sewage runoff to enter Schooner Bay
AllAll interested persons are invited to present their views on this action by
submitting data views or arguments orally or in writing to this Department
by April 1 1994 Please send written responses to Mr Kenneth H Hansgen
Supervising Public Health Biologist Environmental Management Branch at the

address above If you have any oral comments or questions or need more

information on this matter please call Mr Hansgen at 916 3242205

Sincerely

ef
Jack S McGu Chief

Environmental Management Branch

cc Stuart E Richardson Chief
Food and Drug Branch
Department of Health Services
601 N 7th Street PO Box 142732 MS 357
Sacramento CA 94234 7320

Warren Crawford Regional Chief
Food and Drug Branch
Department of Health Services
185 Berry St Lobby 7 Suite 260
San Francisco CA 94107



Tom J rohnson

Page 2
March 11 1994

F Robert Studdert
Attorney at Law
39 Professional Center Parkway
San Rafael CA 94903

Edward J Stewart Chief
Environmental Health Services
Marin County Department of Health Human Services
Marin Civic Center Room 276
San Rafael CA 276

Barbara Bania
Department of Fish and Game
Wildlife Protection Division
1416 Ninth Street Room 13262
Sacramento CA 95814

Robert Hulbrock
Aquaculture Coordinator
Department of Fish and Game
1416 Ninth Street 12th Flr
Sacramento CA 95814

Steven R Ritchie Executive Officer
CA Regional Water Quality Control Board

San Francisco Bay Region 2
2101 Webster Street Suite 500
Oakland CA 94612

John L Sansing Superintendent
Point Reyes National Seashore
Point Reyes CA 94956

Michael G Goza

Regional Shellfish Specialist
US Food and Drug Administration
50 United Nations Plaza Room 560
San Francisco CA 94102
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March 10 1994

Mr Tom Johnson President
Johnson Oyster Company
P O Box 69
Inverness CA 94937

Dear Tom

r

We are enclosing a copy of a letter we received from the County
Counsel of Marin County Please note that County representatives
plan to inspect your property at 1030 AM on March 25

We have advised them that we also will send a representative for
the inspection and that the March 25 date and time is
satisfactory

Sincerely

John L Sansing
Superintendent

Enclosure

bc

Chief Ranger
North District

JLSansingan31094



THOMAS G HENDRICKS
COUNTY COUNSEL

AU33K A HAIM
CHIEF DEPUTY

PAVIRiTEENGLER
ADMUOSTRA71VE ASSISTANT

40OUNTY COUNSEL OF MARIN CO ti t J E D RoBW H SAN CHEZ
SUITE 342 CIVIC CIIVTF1t Porues

SAN RAFAEL CALIFORNIA 94903
AitiarS asha DOROTHY R JONES

RUTH W RosEN
415 4996117 PATRICK IL FAUIBNER

FAX 415 4993796 1 O JOHN F GOVT

ALEXIS J MCBMDE
MARL ANN G RIVERS

T
SUE WIAVER

CHARLES JMCBEE
DEPUTIES

FIK

March 81994fic

Mr John L Sansing
US Department of the Interior
National Park Service
Point Reyes National Seashore
Pt Reyes Ca 94956

Re Johnson Oyster Bed 17171 Sir Francis Drake Boulevard
InvernessAssessorsParcel Number10913017111425 Tract 02106

Dear Mr Sansing

The Marin County Building Inspection Environmental Health and
Planning Departments have received complaints of violations occurring on the above
property As the United States Government is the property owner of record we are
directing our correspondence to your office Despite extensive correspondence and
requests from the above Marin County Departments the property remains in violation
of numerous sections the Marin County Code Therefore the Departments have
referred this case to our office for purposes of seeking legal remedies to these
troublesome and dangerous public health problems

Specifically the violations on the property include

Environmental Health Violations

1 SEWAGESEPTIC Marin County Code Chapter 1806040 B
Prohibited ActsConstruct rebuild use occupy or maintain any residenceplace of
business or other structure where persons reside congregate or are employed which
is not provided with a means of disposal of sewage by connection to a public sewer
system or an individual sewage disposal system without first obtaining approval
andor a permit from the health officer

2 FOOD Any retail food operation being conducted at the
JohnsonsOyster facility in Point Reyes is in violation of the following County and
State codes
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A Marin County Code Section 724030 Permit Required a

REQUIRED It is unlawful for any person to operate any food establishment within the
unincorporated area of Marin County without a valid permit issued by the county
health officer

B California Health and Safety Code Chapter 4 California Uniform

Retial Food Facilities Law CURFFL Section 27551 A food facility shall not be open
for business without a valid permit

C CURFFL Section 27550 A person proposing to build or remodel
a food facility shall submit complete plans and specifications to the local enforcement
agency for review and approval pursuant to the requirements of this chapter

3 WATER California Health and Safety Code Section 40101 q
and Health and Safety Code Article 2 If the number of water service connections is
15 ore more or if it serves more than 25 people then Johnson Oyster Company is
operating a community water system as defined by California health and Safety Code
Section 10101q and without a valid permit per Health and Safety Code Article 2

4 WELLS Marin County Code Section728 Wells on the property
have been installed without permits which is in violation of Marin County Code
Section 728 domestic Water Supply

Planning Department Violations

1 Installation and habitation of 9 mobile homes for 22 employees
without obtaining the proper permits Marin County Code Sections 22571322
2282020 and 2256040

2 Enlargement of the retail sales area was done without requisite
building permits coastal permit design review nor use permit approval Marin
County Code Sections225713222282020 and 2276040

Building Department Violations

1 Electrical conductors equipment and panel boxes installed and
maintained without in violation of the National Electric Code Marin County Code
Section 1904010

2 Enlargement of the sales area without a proper building permit
Marin County Code Section 1904010



Mr John L Sansin
March 8 1994
Page 3

The purpose of this letter is to request an inspection of the property by
the concerned county officials on March 25 1994 at 1030 am We are seeking
voluntary compliance with this request However if permission to inspect is refused
we will apply to the Superior Court for an inspection warrant authorized by California
Health and Safety Code 17970 and California Code of Civil Procedure 189950 et
seq

Please call our office at 4996117 prior to March 21 1994 to confirm
the inspection

Very truly yours

ALEXIS J McBRIDE

Deputy County Counsel

cc Ed Henry
Dave Mesagno
Debbi Poiani
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STATE OF CALIFORNIA HEALTH AWELFAR GENCY

DEPARTMENT OF HEALTH SERVICES
714744 P STREET
PO BOX 942732
SACRAMENTO CA 942347320

916 323 1167

Mr Tom J Johnson President
Johnson Oyster Company
P O Box 69
Inverness CA 94937

Dear Mr Johnson

March 30 1994

NOTICE OF REVOCATION OF EMERGENCY CLOSURE OF SCHOONER BAY DRAKkZ
ESTERO TO SHELLFISH HARVESTING

This is to confirm the verbal notification delivered by Jack S McGurk and Gregg Langlois of this
agency on March 29 1994 to Tom Johnson and F Robert Studdert regarding the rescinding of
the emergency closure of Schooner Bay within Drakes Estero Marin County California The
emergency closure was established on March 9th to prevent harvesting of shellfish for sale for
human consumption after receiving notice by the Marin County Department of Health and Human
Services that the county septic system at your onshore facility was failing and allowing sewage
runoff to enter Schooner Bay

Subsequent water testing for the presence of fecal coliform FC contamination in the immediate
and surrounding area was conducted by our agency on the following dates March 10th 15th
and 22nd The sample collected from the failing leach field on March 15th contained a high
concentration of FC 160000 MPN it should be noted that at the time of sample collection
you had ceased pumping from your septic tank to the leach field All other water samples

collected from Drakes Estero contained very low to undetectable concentrations of FC In

addition all oyster meat samples analyzed from Schooner Bay contained low to undetectable
concentrations of FC

Based on the results of our monitoring data we have determined that the harvesting of shellfish
from Schooner Bay or anywhere else within the classified growing areas of Drakes Estero does
not present a public health risk The closure established on March 9th is hereby rescinded
Please be advised that this agency is to be apprised ofall repair work to the failing septic system
Prior to reactivating your septic system you must notify this agency Upon reactivation of this
system we will consider Schooner Bay to be closed to shellfish harvesting as a precautionary
measure until such time as adequate water and shellfish testing is done to ensure that there is no
contamination of Drakes Estero and no risk to the public health

PETE WILSON Govemor
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Should you have questions please call Mr Ken Hansgen at 916 3242205 or

Mr Gregg Langlois at 510 5403423

Sincerely

oJack S McGurk Chief
Environmental Management Branch

cc Stuart E Richardson Chief
Food and Drug Branch
Department of Health Services
601 North 7th Street MS357
P O Box 142732
Sacramento CA 942347320

Warren Crawford
Regional Chief
Food and Drug Branch
Department of Health Services
185 Berry Street Lobby 7 Suite 260
San Francisco CA 94107

F Robert Studdert
Attorney at Law
39 Professional Center Parkway
San Rafael CA 94903

Edward J Stewart Chief
Environmental Health Services
Marin County
Department of Health and Human Services
Marin Civic Center Room 276
San Rafael CA 94903
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cc Barbara Bania
Department of Fish and Game
Wildlife Protection Division
1416 Ninth Street Room 13262
Sacramento CA 95814

Robert Hulbrook

Aquaculture Coordinator
Department of Fish and Game
1416 Ninth Street 12th Floor
Sacramento CA 95814

Steven R Ritchie
Executive Officer

CA Regional Water Quality Control Board
San Francisco Bay Region 2
2101 Webster Street Suite 500
Oakland CA 94612

J John L Sansing Superintendent
Point Reyes National Seashore
Point Reyes CA 94956

Michael G Goza

Regional Shellfish Specialist
U S Food and Drug Administration
50 United Nations Plaza Room 560
San Francisco CA 94102
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April 14 1994

Mr Richard McMillan PE

Chief North Coastal Section
Division of Drinking Water
Environmental Management

State of California
Department of Health Services
2151 Berkeley Way Room 458
Berkeley CA 94704

Dear Mr McMillan

On April 11 the County of Marin provided us with a copy of Water
Permit No 020494P 21504 for System No 21504 for Johnson

Oyster Company The permit was issued by your office by the
State of California

For your information we have no record of any request from the
Johnson Oyster Company for drilling a water well on Federal land
or on the Federal land under reservation or permit to Johnson
Oyster Company Our preliminary review indicates that the well
was drilled on park land without authorization However we will
ascertain the exact location once we obtain a survey of the
property

In the future it will be helpful if we are advised of such
applications in advance Please let us know if you have any
questions or need additional information
Sincerely

John L Sansing
Superintendent

cc
bc

Alexis McBride Brock

County Counsel of Marin County Sansing

Ralph Mihan JLSansing an
Field Solicitor National Park Service 41494
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June 1 1994

Ms Alexis J McBride
Deputy Counsel
County Counsel of Marin County
Suite 342 Civic Center
San Rafael CA 94903

Dear Ms McBride

In response to your May 24 letter and the May 19 letter from Mr
Studdert which you furnished we offer the following comments
relative to Mr Studderts letter

1 With respect to the two mobile homes which the Johnson
Oyster Company JOC removed one was a travel trailer and
the other a recreation vehicle The physical condition of
the travel trailer seemed to indicate that it was not in use
before it was removed Apparently the recreation vehicle
had been in use by only one person a nephew
Consequently the removal of the two units would not appear
to have had a significant impact on the sewage disposal
system

2 As to the water system permit our preliminary information
indicates that the well was drilled by A K Drilling of
Petaluma in February 1989 on government land without
benefit of a permit or any other type of permission
documentation We are exploring the circumstances
surrounding the development of the well and verifying
whether the location is on government land not included in
the Reservation of Use and Occupancy We are also obtaining
an appraisal to determine the charge for water produced
which will be billed to JOC

3 After discussions with two different engineers it is our

understanding that the existing leach field could be
rehabilitated In addition there may be some land covered
by the existing permit which is not in use which could be
used to assist with that rehabilitation However we

presume that the leach field would only accommodate the
number of facilities previously approved by the County We

are uncertain as to the precise number but it is
substantially less than the number currently in use
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4 Mr Studdert misunderstood or misinterpreted our telephone
conversation about using park land for a sewage disposal
system Recent discussions between this office and our
Regional Office indicate there is no probability that we
will issue any permit to JOC for additional land
Consequently JOC should concentrate on meeting the County
requirements and regulations

Please let us know if you need additional information

Sincerely

John L Sansing
Superintendent

cc

F Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Regional Director WRO

be wc inc
Field Solicitor WRO
Chief Ranger
North District Ranger

JLSansingan6194
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May 24 1994

Mr John Baser Superintendent
National Park Service
Point Reyes National Sore
Point Rees CA 94956

Dear Mr Sausig

I have enclosed acopy of a lsrttw from Mr Studdact regarding the Johnson Oyster
property This leper was in mioaken response to my April 19 1994 request that a detailed plan
be submitted by May 17 1994

Mr Studdart on page 2 of the letter suggests that after County approvals are
gained them be will approach the Park Service to get land for a new septic system Such a
suggestion places the tart before the horse It is central to any permit or plan for the prop aty
that the septic needs be addremed It is imposAle for the County to consa W an application
much less issue permits based on a hypothetical septic disposal system to be situated on lauds
neither owned nor conuulW by the applicant

I have also attached a copy of my response to Mr Studdart

Yours truly

ALB7fSJ McBRWE

Deputy County Counsel

rVwvk6s1Pw
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May 23 1994

F Robert Studdert Esq
36 Frofosioaal Center Parkway
San Rafael Ca 94903

RE Johnson Oyster

Dear Mr Studdert
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This letter is is response to your letter ofMtty 19 1994 and our conversation of today

As I indicated to you the letter is totally insuftient to meat the regniremeuts ofmy May
S 1994 letter I requested a DETAUXD PLAN WrM AN HXPR rrW PROCESS FOR
RESOLVING THE LAND USE AND SMMCVIOLATIONS The number of mobile homes
is determined by various fuctors one ofthe most important being the means of sewage disposal

The detailed plan requested must at a a bare minimum contain

1 The area to be utilized for the septic system showing its location and sine as this
will determine the capacity of the septic system which is determinitive ofthe number of mobile
homes and uses that can be considered for the property

The number and location of mobile homes proposed by the use petmitdesiga
review process

As my letter indices this plan must be submitted prior to the preapplication interview
After the detailed plan is reeeaved a plumer will be assigned This plate will be the staff
person assigned for processing this permit As the information sheet provided to you indicates
the charge for a preapplication interview will be 75 per hour with a 300 retainer requested

Tf a detailed plan is not submitted by June 6 1994 I intend to seek injunctive relief from
the Superior Court requesting the removal of all illegal uses

Very truly yours

4Z99 45
ALUM J McBRIDE
Deputy County Counsel
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F ROBERT STUDDERT J
ATTORNEY ATLAIN

May 19 1994
REPLY TO NORTHGATE OFFICE

Alexis J McBride Esq SM DETaIVBRBD
Deputy County Counsel
County Counsel of Marin County
Suite 342 Civic Center
San Rafael CA 94903

Rye Johnson oyster Company Inc
17171 Sir Francis Drake Boulevard
Inverness AP 109130

Hear Ms McBride

The following constitutes the Johnsen oyster Company Inc

hereinafter Company plan for resolving certain land use and
septic problems on the captioned property and is in response to

your letter of April 18 1994
At the outset two matters should be noted Two a

been removed from the property and an additionalten mobile
Ch

k Jhave
e rest ent employees have been put on notice that it be

necessary to vacate depending on the outeaalte of negotiations wompS Athe County and National Park Service hereinafter copy

of that notice an both Spanish and English served on April 10
1994 is attached hereto It is submitted that the Company is
making a good faith effort in the right directiona

Secondly the crater system permit issued by the Califorpia
Department of Health Service on April 1 1994 a copy of which is
attached hereto would appear to address the concerns raised by
Item No 16 at page 2 Since the Department of Health Services
otherwise regulates the Companys operations including its

domestic water supply it seems only appropriate and reasonable
that the State issue the well and water distribution permit

Additionally there is precedent for the Department of Health

Services issuing water system permits on other Federal reservations
in both the GGNRA and Yosemite However should the State permit
for any reason be revoked the Company would gladly apply for a
County permit It would seem that a water system that meets State

NORTHGATE OFFICE 36 PROFESSIONAL CENTER PARKWAY SAN RAFAEL CA 94903 4154991155

WEST MARIN OFFICE PQ BOX 6 INVERNESS CA 94937 1415 6638235

FAX 415 479416
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standards would equally meet County standards
Cutting across all permit issues raised by your letter 29

finding a septic system solution The pxesent alternative of

pumping the system is prohibitively expensivet4
and not in any event a longterm solution as pointed out in your
letter it is my understanding that the existing leach field is
beyond use ar rehabilitation in any form Moreover I further

understand from Dave Mesagno that such a leach field only has a
life of approximately tvrenty years in any event Hence it is

essential that the Company obtain additional land under a Special
Use permit from NPS for a new leach field

Heretofore Packs John Sansing has been very
resistant to 9ssuting any further Special Use permit for the Company
septic system purposes However in a telephone conference with
hi this date he agreed that such a permit for MPS land could beissued for a leach field sufficient to accommodate the number of
mobile homes and residences permitted by State and Local law He

further authorized me to represent this fact to you in this letterpreviously we had anticipated that litigation in the farm of adeclaratory relief action might be necessary to determine rights
under the Companys leaseback from the NPS which would have

greatly lengthened the timetable for our compliance with CousntY
requirements The aforementioned change of position should

expedite the Companysability to correct the alleged violations
in attempting to formulate a plan and the timetable

incidental thereto we will treat of the mobile homes in one phase
and the business facilities ie salesroom etc in another
There is a certain amount of inter relationship between some items
That is it is necessary to determine the number of mobile homes
allowed under Title 25 Housing and Community Development to arriveat the magnitude of the septic system and attendant timetable and
expense insofar as possible the time period specified for

accomplishment would run from the application date follOWIMg the
initial Preapppiication meeting Further in this respect it is
anticipated that the Pre application meeting will provide citation

other
to the applicable ordinances and codes together with any

guidance available
With respect to Item No 7 generally the Company proposes

correcting all electrical installations within six months

respecting the mobile homes and within nine months respecting the
balance of the property

With respect to Item No 14 there will no longer be a sewage
injection pump following implementation of this plan

hny deficiencies respecting Item Nos 4 and 9 above ground
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gas tank and gas flue respectively will be corrected within 30
days frenn the Pre application meeting

With respect to Item Nos B and 13 the electrical supply at
the well and stairs at office respectively any violations will be
corrected within 60 days of the Pre application meeting

With respect to Item No 6 propane gas lines and tanks

mcphails has agreed to correct any tank matters within its area of
responsibility and the Company will correct any deficiency
attributed to it within six MOnths of the Pre application meeting

With respect to Item Mo 5 sewer and water line connections
to mobile homes the connections will be brought into compliance
within six months of the application date

With respect to Item Nos 10 and 12 carports sheds entrance
landings and exit stairways will be brought into compliance
within six months of the application ox removed in the case of
carports and sheds that do not meet permit standards

With respect to item No 11 the Company is not certain which
tree atandinq sheds and wood structures require pe eg

some structures are merely windbreaks Any temporary structures
that cant be permitted will be removed

The Company will simultaneously seek design review approval
coastal permit or use permit approval alongside the aforementioned
building permit applications and follow the same time frame To

that end the Company respectfully requests an interview to further
discuss the formal use pervertdesign review submittal

Obviously any and all of the foregoing permit processes

assume an applied for and adequate septic system The Company has
already retained a sanitary engineer and consulted regarding a new
septic system in that regard our engineer Rich Lincoln has met
with the CountysDave Mesagno As soon as the appropriate number
of mobile homes and residences are arrived at that information

will be plugged into an existing septic system design and septic
permit approval sought

Respecting the retail commercial use of the property please
be advised that the Company has continuously conducted retail
commercial operations on the property since 1957 Its predecessors
have similarly conducted retail commercial operations in the

following order David Dreier in 1934 Drakes Bay Oyster
Company in 1935 Larry Jensen in1946 and Van Camp Seafoods Inc
dba Coast Oyster Company in 1954 Persons are still available to
make affidavits regarding the Coast Oyster Company and Jensen

retail use Materials are available from the California Department
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Of Fish and Game California Department of Health Services aid

other State agencies respecting the Companys retail usage s
1957

Both Tom Johnson and I would be available any time after June
6 1994 for the Paceapplication meeting with you and the Planning
Environmental Health and Building departments It is anticipated
that requisite applications could be prepared and submitted within
a reasonably short time thereafter

I look forward to mating with you on May 23 1994 at 1000
am in your office To that end this plan is being hand carried
and submitted for your review on May 20 1994

At this time I would like to extend my most sincere

appreciation for your patience and understanding in resolving this
matter I look forward to seeing you on the 23rd

Respectfully s tied

F Robert Studdert

cc 1ohnson Oyster Company Inc

FRS10V
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June 1 1994

Ms Alexis J McBride
Deputy Counsel
County Counsel of Marin County
Suite 342 Civic Center
San Rafael CA 94903

Dear Ms McBride

In response to your May 24 letter and the May 19 letter from Mr
Studdert which you furnished we offer the following comments
relative to Mr Studdertsletter

1 With respect to the two mobile homes which the Johnson
Oyster Company JOC removed one was a travel trailer and
the other a recreation vehicle The physical condition of
the travel trailer seemed to indicate that it was not in use
before it was removed Apparently the recreation vehicle
had been in use by only one person a nephew
Consequently the removal of the two units would not appear
to have had a significant impact on the sewage disposal
system

2 As to the water system permit our preliminary information
indicates that the well was drilled by A K Drilling of
Petaluma in February 1989 on government land without
benefit of a permit or any other type of permission
documentation We are exploring the circumstances
surrounding the development of the well and verifying
whether the location is on government land not included in
the Reservation of Use and Occupancy We are also obtaining

an appraisal to determine the charge for water produced
which will be billed to JOC

3 After discussions with two different engineers it is our

understanding that the existing leach field could be
rehabilitated In addition there may be some land covered
by the existing permit which is not in use which could be
used to assist with that rehabilitation However we

presume that the leach field would only accommodate the
number of facilities previously approved by the County We

are uncertain as to the precise number but it is
substantially less than the number currently in use
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4 Mr Studdert misunderstood or misinterpreted our telephone
conversation about using park land for a sewage disposal
system Recent discussions between this office and our
Regional Office indicate there is no probability that we
will issue any permit to JOC for additional land
Consequently JOC should concentrate on meeting the County
requirements and regulations

Please let us know if you need additional information

Sincerely

John L Sansing
Superintendent

cc

F Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Regional Director WRO

be wc inc
Field Solicitor WRO
Chief Ranger
North District Ranger

JLSansingan6194
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May 24 1994

Mr John Superintendent
National Park Si Mw
Point dyes Nationat Seashore
Faint Reyes CA 94956

Dear Mr Sansig
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I have enclosed a oppy ofa letter from W Studdart regarding the lohnsan Oyster
property This leaer was in mistslaen response to my April 18 1994 request that a detailed plan
be submitted by May 17 1994

Mr SftxW a xt on page 2 of the letter avggeaM that after County approval are
gained then he will approach the Park Service to get land for a new septic system Such a
suggestion places the can before the horse It is central to any permit or plan for the pwpaV
that the septic needs be addressed It is impoible for the County to consider an application
much Im issue permute based on a hypothebW septic dispccsal system to be situated an lauds
neither owned nor eontrdlled by the applicant

I havo also attached it copy of my response to Mr Studdart

Yours hilly

ALE J McBRIDR

Deputy Comy Counsel

glaaucrmvrolvie
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F Robert Studdert Esq
36 Profioual Center Parkway
San Rafael Ca 94903

Ra Johnson Oyster

Dear Mr Studdert
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This letter is is response to your letter ofMay 19 1994 and our cooveIkMofUK

As I indicated to you the letter is totally insaricitent to meet the requirements of my May
S 1994 letter I requested a DETAUXD PLAN WrM AN B DITFD PROCESS FOR

RFSO NING THE LAND USE AND SEPTIC VIOLATIONS Thenumber of mobile homes
is determined by various floors one ofthe most important being the means of sewage disposal

The detailed plan requested must at a a bare minimum contain

1 The area to be utilized for the septic system showing its location and sire as this
will determine the capacity of the septic system which is determinitive of the number of mobile
homes and uses that can be considered for the property

2 The number and location of mobile homcg proposed by the use permitldedp
review process

As my letter indices this plan must be submitted prior to the on interview

After the detailed plan is received a plainer will be assigned This plannerw01be the staff
person assigned for processing this permit As the information sheet provided to you indicates
the charge for a interview will be 75 per hour with a 300 retainer requeawd

If a detailed plan is not submitted by June 6 1994 I intend to seek injunctive xcWf from
the Superior Court requesting the removal of all illegal uses

Very truly yours

44
ALEXIS J McBRIDB
Deputy County Counsel



052694 1116 11415 498 379t5 1uuc411

F ROBERT STUDDERT
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REPLY TO NORTHGATE OFFICE

May 19 1994

Alexis J XcBride Esq SM REL1V RBn

Deputy County Counsel
County Counsel of Marin County
Suite 342 Civic Center
San Rafael CA 94903

Re Johnson Oyster Company Inc
17171 Sir Francis Brake Boulevard
laverness AP 10913017

Dear MS McBride

The following constitutes the Johnson oyster Company Inc

hereinafter Company plan for resolving certain land use and
septic problems on the Captioned property and is in response to
your letter of April 18 1994

At the outset two matters should be noted Two s

have been removed from the pragerty and an additional tan mobile
o e rose ent employees have been put on notice that it maw be

necessary to vacate depending on the outcome of negotiaYio A copythe County and national Park Service hereinafter MpS

of that notice in both Spanish and English served on April 10
1994 is attached hereto at is submitted that the CoMpanx is
making a good faith effort in the right direction

Secondly the crater system permit issued by the California
Department of Health Service on April 1 1994 a copy O which isattached hereto would appear to address the conGerna raised by
item No 16 at page 2 Since the pepartment of Health Services
otherwise regulates the Companys operations including its

domestic water supply it seems only appropriate and reasonable
that the State issue the well and water distribution permit

Additionally there is precedent for the Department of Health

Services issuing water system permits can other Federal reservations
in both the GGNRAA and Yosemite However should the State permit
for any reason be revoked the Company would gladly apply for a
County permit It would seem that a water system that meets State

VI

q41
yl

36 PROFESSIONAL CENTER PARKWAY SAN RAFAEL CA 94903 415 4991155
NORYWGATE OF7ICE

WEST MARIN OFFICE PO BOX 6 INVERNESS CA 94937 1415 6fi3 825
FAX 415 4798416
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standards would equally meet County standards
Cutting across all permit issues raised by your letter is

finding a septic system solution The pxeseut alternative of
pumping the system is prohibitively expensive 460000month
and not in any event a longterm solution as pointed out in your
letter It is my understanding that the existing leach field is
beyond use or rehabilitation in any form mreover I further

understand from Dave Mesagno that such a leach field only has a
life of approximately twenty years in any event Hence it is

essential that the Company obtain additional land under a Special
Use permit from XpS for a new leach field

Heretofore Park Superintendent John Sansing has been very
resistant toisauing any further Special Use permit for the ConpanY
septic system purposes However in a telephone conference with
him this date he agreed that such a permit for NPS land could beissued for a leach field sufficient to 4ccoxmaodate the number of
mobile homes and residences permitted by State and Local law Me

further authorized me to represent this fact to you in this letterpreviously we had anticipated that litigation in the form of adeclaratory relief action night be necessary to determine rights
under the Companys leaseback from the NPS which would have

greatly lengthened the timetable for our cmpliance with County
requireMOnts The aforementioned change of position should

expedite the Companysability to correct the alleged violations
in attempting to formulate a plan and the timetable

incidental thereto we will treat of the mobile homes in one phase
and the business facilities ie salesroom etc in another
Where is a certain amount of inter relationship between some items
That is it is necessary to determine the number of mobile homes
allowed under Title 25 Housing and Community Development to arriveat the magnitude of the septic system and attendant timetable and
expense Insofar as possibie the time period specified for

accomplishment would tan tram the application date following the
initial Pre application meeting Further in this respect it is
anticipated that the Pre application meeting will provide citation
to the applicable ordinances and codes together with any
guidance available

generally the C a

With respect to Item No 7 g Y proposesP

correcting all electrical installations within six months

respecting the mobile homes and within nine months respecting the
balance of the property

With respect to Item bTO 14 there will nc longer be a sewage
injection pump following implementation of this plan

Any deficiencies respecting Item Nos 4 and 9 above ground
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gars tank and gas flue respectively will be corrected within 30
days from the Pre application meeting

with respect to Item Nos B and 13 the electrical supply mt
the well and stairs at office respectively any violations will be
corrected within 60 days of the Pre application meeting

With respect to Item trio 6 propane gas lines and tanks

McPhailshas agreed to correct any tank matters within its area of
responsibility and the Company will correct any deficiency

attributed to it within six months of the Pre application meeting
with respect to Item no 5 sewer and water line connections

to mobile homes the connections will be brought into compliance
within six months of the application date

With respect to Item Dos 10 and 12 carports sheds entrance
landings and exit stairways will be brought into csomplIance
within six months of the application Or removed in the case of
carports and sheds that do not meet permit standards

With respect to Stem go 11 the Company is not certain which
free standing sheds and wood structures require permits
somestructures are merely windbreaks Any temporary structures

that cantbe permitted will be removed

The Company will simultaneously seek design review approval
coastal permit or use permit approval alongside the aforementioned
building permit applications and follow the an time tram To

that end the Company respectfully requests an interview to further
discuss the formal use peltdesign review submittal

obviously any and all of the foregoing permit processes

ass an applied for and adequate septic system The Company has
already retained a sanitary engineer and consulted regarding a new
septic system in that regard our engineer Rich Lincoln has met
with the Countys Dave XOsagno As goon as the appropriate number
of mobile homes and residences are arrived at that information

will be plugged into an existing septic system design and septic
permit approval sought

Respecting the retail commercial use of the property please
be advised that the Company has continuously conducted retail

commercial operations on the property since 1957 Its predecessors
have similarly conducted retail commercial operations in the

following order David Dreier in 1934 Drakes Bay Oyster
Company in 1935 Larry Jensen in1946 and Van Camp Seafoods Inc
dba Coast oyster Company in 1954 Persons are still available to

make affidavits regarding the Coast oyster Company and Jensen

retail use Materials are available frown the California Department
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of Fish and Game California Department of Health Services aad

other State agencies respecting the Companys retail usage s
1957

Both Tom Johnson and I would be available any time after June
6 1994 for the Pre application meeting with you and the Planning
Environmental Health and Building departments it is anticipated
that requisite applications could be prepared and submitted within
a reasonably short time thereafter

I look forward to meeting with you on May 23 1994 at 1000

am in your office To that end this plan is being hand carried
and submitted for your review on Kay 20 1994

At this time I mould like to extend my most sincere

appreciation for your patience and understanding in resolving this
matter I look forward to seeing you on the 23rd

Respectfully s tted

F Robert Studdert

cca Johnson Oyster Company Inc

FRS lcv
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June 1 1994

Ms Alexis J McBride
Deputy Counsel
County Counsel of Marin County
Suite 342 Civic Center
San Rafael CA 94903

Dear Ms McBride

In response to your May 24 letter and the May 19 letter from Mr
Studdert which you furnished we offer the following comments
relative to Mr Studderts letter

1 With respect to the two mobile homes which the Johnson
Oyster Company JOC removed one was a travel trailer and
the other a recreation vehicle The physical condition of
the travel trailer seemed to indicate that it was not in use
before it was removed Apparently the recreation vehicle

had been in use by only one person a nephew
Consequently the removal of the two units would not appear
to have had a significant impact on the sewage disposal
system

2 As to the water system permit our preliminary information
indicates that the well was drilled by A K Drilling of
Petaluma in February 1989 on government land without
benefit of a permit or any other type of permission
documentation We are exploring the circumstances
surrounding the development of the well and verifying
whether the location is on government land not included in
the Reservation of Use and Occupancy We are also obtaining
an appraisal to determine the charge for water produced
which will be billed to JOC

3 After discussions with two different engineers it is our

understanding that the existing leach field could be
rehabilitated In addition there may be some land covered
by the existing permit which is not in use which could be
used to assist with that rehabilitation However we

presume that the leach field would only accommodate the
number of facilities previously approved by the County We

are uncertain as to the precisenumber but it is
substantially less than the number currently in use
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4 Mr Studdert misunderstood or misinterpreted our telephone
conversation about using park land for a sewage disposal
system Recent discussions between this office and our
Regional Office indicate there is no probability that we
will issue any permit to JOCfor additional land
Consequently JOC should concentrate on meeting the County
requirements and regulations

Please let us know if you need additional information

Sincerely

John L Sansing
Superintendent

cc

F Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Regional Director WRO

be wc inc
Field Solicitor WRO
Chief Ranger
North District Ranger

JLSansingan6194
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May 24 1994

Mr John Sansig Superintendent
National Park SOW
Point Reyes National Seashore
Point Reyes CA 94956

Dear Mr Samig

I have enclosed a copy ofa later from Mr Studdaxt regarding the Johnson Oyster
prey This leder was in nustslum response to my April 19 1994 request dw a detailed plan
be submitted by May 17 1994

Mr Studdairt on page 2 of the letter s au drat after County approvgU are
gained then be will approach the Park Service to get land for a new s ep synem Such a
suggestion Planes the cast before the horse It is central to any permit or plan for flaw ptapeny
that the septic needs be addressed It is impaablefor the Coeaty go conj4 an motion
much Im issue permits bared on a hypotit l septic disposal system to be dammed on lands
neither owned nor controlled by the applicant

I have also attached a copy of my response to Mr Stu UWt

Yours truly

ATEM J McBRIDE
Deputy COMY Counsel

eUMx
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May 23 1994

F Robert Studdert Esq
36 Profeeiosal Ccular Parkway
San RaiwL Ca 94943

RE Johnson oyster

Dear Mr Studdert

This lettoc is is response to your letter of May 19 1994 and our couvorsat1on of today

As I indicated to you the letter is totally juaffident to meat the requirements ofmy May
S 1994 letter I requested a DETAUXD PLAN WITH AN PEDITED PROCESS FOR

RESOLVING THE LAND USE AND SSMC VIOLATIONS The number of mobile homes
is determined by various factors one ofthe most important being the means of sewage disposal

no detailed plan requested must at a a bare minimum contain

1 The area to be utilized for then septi BYBWM showing its location ail size as this
win determine the capacity of the septic system which is determinitive of the number of mobile
homes and uses that can be considered for the property

2 The number and location of m bUe homes pxoposed by the use peanitdesiga
review process

As my letter indicates this plan must be submitted prior to the preapplicadon intwview
After the detailed plan is reodved a pherwill be assigned This plasma will be the staff
person assigned for processing this permit As the infoarmatioyn sheen provided to you u fides
the charge for a prepgliezttion interview win be 75 per hour with a 340 retainer requested

If a detailed plan is not submitted by June 6 1994 I intend to seek injunctive refief from
the Superior Court requesting the removal ofRU nlegal uses

Very truly yours

f
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F ROBERT STUDDERT
ATTORNEY AT LAIN

may 19 19
REPLY TO NORTHOFFICE

Alexis J McBride Esq IVFRSn

Deputy County Counsel
County Counsel of Marin County
Suite 342 Civic Center
San Rafael CA 94903

Re Johnson Oyster Company Inc
17171 Sir Francis Drake Boulevard
Inverness AP 109 13017

Dear Ms McBride

The following constitutes the Johnson oyster Company Inc

hereinafter Company plan for resolving certain land use and
septic problems on the captioned property and is in response to
your letter of April 16 1994

At the outset two matters should be noted Tw s

have been removed from the property and an additionaltenmobilej
e rest ent employees have been put on notice that it My be

necessary to vacate depending on the outcome of negotiations wLtA
HIPS A copythe County and National Park Service hereinafter a

of that notice in both Spanish and English served on April 10
1994 is attached hereto it is submitted that the Coispany is
making a good faith effort in the right direction

Secondly the crater system permit issued by the California
Department of Health Service on April 1 1994 a copy of which is
attached hereto would appear to address the coneetne raised by
item No 16 at page 2 Since the Department of Health Services
otherwise regulates the Companys operations including its

domestic water supply it seems only appropriate and reasonable
that the State issue the well and water distribution permit

there is precedent for the Department of HealthAdditionally
Services issuing water system permits on other Federal reservations
in both the GGNRA and Yosemite however should the State permit
for any reason be revoked the Company would gladly apply for a
County permit It would seem that a water system that meets State

NORTWGATE OFFICE 36 PROFESSIONAL CENTER PARKWAY d SAN RAFAEL CA 94903 415 4991155

WEST MARIN OFFICE PO BOX 6 INVERNESS CA 94 1415 6638295

FAY 4154799416
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standards would equally meet County standards

Cutting across all permit issues raised by your letter is

finding a septic system solution The present alternative of

pimping the system is prohibitively expensive460000Imonthand not in any event a longterm solution as pointed out in your
letter it is my understanding that the existing leach field is
beyond use or rehabilitation in any form Moreover I further

understand from Dave Meeagno that such a leach field only has a
life of approximately twenty years in any event Hence it is

essential that the Company obtain additional land under a Special
Use permit from NPS for a new leach field

Heretofore Park Superintendent John Sansing has been very
resistant to issuing any further Special Use permit for the Conpmy
septic system purposes However in a telephone conference with
him this date he agreed that such a permit for NPS land could be
issued for a leach field sufficient to accoimaodate the number of
mobile homes and residences permitted by State and Local law He

further authorised me to represent this fact to you in this letter
Previously we had anticipated that litigation in the form of a
declaratory relief action might be necessary to determine rights
under the Companys leaseback from the NPS which would have

greatly lengthened the timetable for our compliance with County
requirements The aforementioned change of position should

expedite the Companysability to Correct the alleged violations
in attempting to formulate a plan and the timetable

incidental thereto we will treat of the mobile homes in one phase
and the business facilities ie salesroom etc in another
There is a certain amount of inter relationship between some items
That is it is necessary to determine the number of mobile homes
alloyed under Title 25 Housing and Community Development to arrive
at the magnitude of the septic system and attendant timetable and
expense Insofar as possible the time period specified for

accomplishment would run from the application date followlug the
initial Pre application meeting Further in this respect it is
anticipated that the Pre application meeting will provide citation
to the applicable ordinances and codes together with any other
guidance available

With respect to Item No 7 generally the Company proposes
correcting all electrical installations within six months

respecting the mobile homes and within nine months respecting the
balance of the property

With respect to Item BTo 14 theme will nn longer be a sewage
injection pump following implementationofthis plan

Any deficiencies respecting Item Nos 4 and 9 above ground
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gas tank and gas flue respectively will be corrected within 30
days from the Pre application meeting

With respect to Item Dios B and 13 the electrical supply at
the well and stairs at office respectively any violations will be
corrected within 60 days of the Pre application meeting

With respect to Item No 6 propane gas lines and tanks
Mcphailshas agreed to correct any tank matters within its area of
responsibility and the Company will correct any deficiency
attributed to it within six months of the Preapplication meeting

With respect to Item No 5 a and water line connections
to mobile hones the connections will be brought into compliance
within six months of the application date

With respect to Item Nos 10 and 12 carports sheds entrance
landings and exit stairways will be brought into compliance
within six months of the application or removed In the case of
carports and sheds that do not meet permit standiards

With respect to Item No 11 the Company is not certain which
free standing sheds and wood structures require permits eg

some structures are merely windbreaks Any temporary structures
that canrt be permitted will be removed

The Company will simultaneously seek design review approval
coastal permit or use permit approval alongside the aforementioned
building permit applications and follow the on time frame To

that end the Company respectfully requests an interview to further
discuss the formal use pervatdesign review submittal

obviously any and all of the foregoing permit processes
assume an applied for and adequate septic system The Company has
already retained a sanitary engineer and consulted regarding a new
septic system In that regard our engineer Rich Lincoln has met
with the Countys Dave NesagnO As soon as the appropriate number
of mobile homes and residences are arrived at that information

will be plugged into an existing septic system design and septic
permit approval sought

Respecting the retail commercial use of the property please
be advised that the Company has continuously conducted retail
commercial operations on the property since 1957 Its predecessors
have similarly conducted retail comm rcial operations in the

following order David Dreier in 1934 Drakes Say Oyster
Company in 1935 Larry Jensen in1946 and Van Camp Seafoods Inc
dba Coast Oyster Company in 1954 Persons are still available to
make affidavits regarding the Coast Oyster Company and Jensen

retail use Materials are available frown the California Department
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of Fish and Game California Department of Health Services and
other State agencies respecting the Companys retail usage since
1957

Both Tom Johnson and I would be available any time after June
5 1994 for the Preapplication meeting with you and the planning
Environmental Health and EUilding departments It is anticipated
that reapplications could be prepared and submitted within
a reasonably short time thereafter

I look forward to meeting with you on May 23 1994 at 1000
am in your office To that end this plan is being hand carried
and submitted for your review on May 20 1994

At this time I would like to extend my most sincere

appreciation for your patience and understanding in resolving this
matter I look forward to seeing you on the 23rd

Respectfully s tted

F Robert Studdert

cc aohnson Oyster company Inc

FRS lcv
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June 1 1994

Ms Alexis J McBride
Deputy Counsel
County Counsel of Marin County
Suite 342 Civic Center

San Rafael CA 94903

Dear Ms McBride

r

In response to your May 24 letter and the May 19 letter from Mr
Studdert which you furnished we offer the following comments
relative to Mr Studderts letter

1 With respect to the two mobile homes which the Johnson
Oyster Company JOC removed one was a travel trailer and
the other a recreation vehicle The physical condition of
the travel trailer seemed to indicate that it was not in use
before it was removed Apparently the recreation vehicle
had been in use by only one person a nephew
Consequently the removal of the two units would not appear
to have had a significant impact on the sewage disposal
system

2 As to the water system permit our preliminary information
indicates that the well was drilled by A K Drilling of
Petaluma in February 1989 on government land without
benefit of a permit or any other type of permission
documentation We are exploring the circumstances
surrounding the development of the well and verifying
whether the location is on government land not included in
the Reservation of Use and Occupancy We are also obtaining
an appraisal to determine the charge for water produced
which will be billed to JOC

3 After discussions with two different engineers it is our
understanding that the existing leach field could be
rehabilitated In addition there may be some land covered
by the existing permit which is not in use which could be
used to assist with that rehabilitation However we
presume that the leach field would only accommodate the
number of facilities previously approved by the County We

are uncertain as to the precise number but it is
substantially less than the number currently in use
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4 Mr Studdert misunderstood or misinterpreted our telephone
conversation about using park land for a sewage disposal
system Recent discussions between this office and our

Regional Office indicate there is no probability that we
will issue any permit to JOC for additional land
Consequently JOC should concentrate on meeting the County
requirements and regulations

Please let us know if you need additional information

Sincerely

John L Sansing
Superintendent

cc

F Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Regional Director WRO

be wc inc
Field Solicitor WRO
Chief Ranger
North District Ranger

JLSansingan6194
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May 24 1994

Mr John Sansig Superintendeltt
National ParkSvim
Point Reyes National Seashore
Paint Reyes CA 34956

Dear W Sausig
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CHARMJ MCUR

I have enclosed a copy ofa letter ramW Studdart regarding the Johnson Oyster
property This lettr was in misWan response to my AprU 19 1994 request that a detailed plan
be submitted by May 17 1994

Mr Studdart on page 2 of the letter suggests that after County approvals see
gained rhea be will approach the Park Service to ga land for a new septic system Such a
suggestionplaces the cart before the horse It is central to any permit or plan for the prep aV
trait the septic needs be addressed It is impossible for the County to consi4w an appUcadon
much less issue permits based on a bypothebW scp1w disposal system to be Atmted on lands
neither owned nor controlled by the appdi mnt

I have also attached a copy of my respmm to Mr Studdart

Youn truly

ALEXIS J McBRWE

Deputy County Counsel
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May 23 1494

F Robert Studdert aq
36 Profional neuter Parkway
San Rafael Ca 44903

RFs Johnson Oyster

Dear Mr Studdert
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DEMM

This letter is is response to your letter of May 19 1994 and oar amvermtk of today

As I indicated to you the letter is totally insufficient to meet the requirements of my May
1994 letter I requested a DErAUXD PLAN WITH AN EXPED TED PROCESS FOR

RFSOLVING THE LAND USE AND SEPTIC VIOLATIONS The number ofmobile homes
is determined by various factors one ofthe most important being the means of sewage disposal

The detailed plan requested must at a a bare minimum contain

1 The area to be utilized for the septic system showing its locates and sine as this
wi11 determine the capacity of the septic system which is detenninitive of the number of mobile
homes and uses that can be confide vW for the property

2 The number and location of mobile homes proposed by the use pe mitdesign
review process

As my letter indicates this plan must be submitted prior so the preapplicatiga interview
After the detailed plan is received a planner will be assigned This planer w01 be the staff
person assigned for processing this permit As the information sheet provided to you indic
the charge for a proapplication interview will be 75 per hour with a 300 retainer requested

If a detailed plan is not submitted by June 6 1994 I intend to seek injunctive xe ief Rom
the Superior Court requesting the removal of all illegal uses

Very truly yours

i

4 f N 1D

071 I
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ATTORNEY ATLAW

May 19 1994
REPLY TO NORTNGATE OFFCE

Alexis J McBride Esq ZITIRBU

Deputy County Counsel
County Counsel of Marin County
Suite 342 Civic Center
San Rafael CA 94903

Re Johnson Oyster Company Inc
17171 sir Francis Drake Boulevard
Inverness AP 10913017

Dear Ms McBride

The following constitutes the Johnson Oyster Company Inc

hereinafter Company plan for resolving certain land use and
septic problems on the captioned property and is in response to

your letter of April 18 1994

At the outset two matters should be noted Two

been removed from the property and an additional temobilehave
resident employees have been put on notice that itma3 be

necessary to vacate depending on the outcome of negotiations w
MPS Athe County and national Park Service hereinafter copy wo

of that notice an both Spanish and English served on April 10
199 4 is attached hereto It is submitted that the C mpany 18
making a good faith effort in the right direction vu

Secondly the water system permit issued by the California
Department of Health Service on April 1 1994 a copy of which is
attached hereto would appear to address the concerns raised by
Item no 16 at page 2 Since the Department of Health Services
otherwise regulates the Companys operations including its

domestic water supply it seems only appropciate and reasonable
that the State issue the well and water distribntion permit

Additionally there is precedent for the Department of Health

Services issuing water system permits on other Federal reservations
in both the GGbRA and Yosemite However should the State permit
for any reason be revoked the Company would gladly apply for a
County permit It would seem that a water system that meets State

NORYMGATE OFFICE 36 PROFESSIONAL CENTER PARKWAY SAN RAFAEL GA 94903 415499 1155

WEST MARIN OFFICE PO BOX 6 INVERNESS CA 94937 415663

FAX 4154798416
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standards would equally meet County standards
Cutting across all permit issues raised by your letter is

finding a septic system solution The present alternative of

pumping the system is prohibitively expensive 460000month
and not in any event a longterm solution as pointed out in your
letter it is my understanding that the existing leach field is
beyond use or rehabilitation in any form Moreover I further

understand from Dave mesagno that such a leach field only has a
life of approximately twenty years in any event Hence it is

essential that the company obtain additional land under a Special
Use permit from XpS for a new leach field

Heretofore Pack Superintendent John Sansing has been very
resistant to issuing any further Special use permit for the Caampany
septic system purposes However in a telephone conference with
him this date he agreed that such a permit for MPS land could be
issued for a leach field sufficient to accoseaodate the number of
mobile homes and residences permitted by State and Local law Me

further authorized me to represent this fact to you in this letterpwe had anticipated that litigation in the form of adeclaratory relief action might be necessary to determine rights
under the Companys leaseback from the NPS which mould have

greatly lengthened the timetable for our compliance with County
requireaAnts The aforementioned change of position should

expedite the companysability to correct the alleged violations
In attempting to formulate a plan and the testable

incidental thereto we will treat of the mobile homes in one phase
and the business facilities ie salesroom atc in another
There is a certain amount of inter relationship between some item
That is it is necessary to determine the number of mobile homesallowed under Title 25 Houning and Community Development to arriveat the magnitude of the septic system and attendant timetable and
expense Insofar as possible the time period specified for

accomplishment would run from the application date following the
initial Pre application meeting Further in this respect it is
anticipated that the Pre application meeting will provide citation
to the applicable ordinances and codes together with any ation
guidance available

With respect to Item No 7 generally the Company proposes
correcting all electrical installations within six months

respecting the mobile homes and within nine months respecting the
balance of the property

with respect to Item NO 14 there will no longer be a sewage
injection pump following implementation of this plan

Any deficiencies respecting Item Dios 4 and 9 above ground
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gas tank and gas flue respectively will be corrected within 30
days from the Pre application meeting

With respect to Item Dios B and 13 the electrical supply at
the well and stairs at office respectively any violations will be
corrected within 60 days of the Pre application meeting

With respect to Item No 6 propane gas lines and tanks
Mcphails has agreed to Correct any tank matters within its area of
responsibility and the Company will correct any deficiency
attributed to it within six AOnths of the Pre application meeting

With respect to Item No 5 sewer and water line connections
to mobile his the connections will be brought into compliance
within six months of the application date

With respect to Item DYos 10 and 12 carports sheds entrance
landings and exit stairways will be brought into compliance
within six months of the application or removed in the case of
carports and sheds that do not meet permit standards

With respect to Item No 11 the Company is not certain which
tree standing seeds and wood structures require pe eg

some structures are merely windbreaks Any temporary structures
that cant be permitted will be removed

The Company will simultaneously seek design review approval
coastal permit or nee permit approval alongside the aforementioned
building permit applications and follow the same time frame To

that send the Company respectfully requests an interview to further
discuss the formal use permitdesign review submittal

Obviously any and all of the foregoing permit processes

assume an applied for and adequate septic system The Company has
already retained a sanitary engineer and consulted regarding a new
septic system in that regard our engineer Rich Lincoln has met
with the Countys Dave Mesagno As soon as the appropriate number
of mobile homes and residences are arrived at that information

will be plugged into an existing septic system design and septic
permit approval sought

Respecting the retail commercial use of the property please
be advised that the Company has continuously conducted retail
commercial operations on the property since 1957 Its predecessors
have similarly conducted retail commercial operations in the

following order David oreier in 1934 Drakes Bay Oyster
Company in 1935 Larry Jensen in 1946 and Van Camp Seafoods Inc
dba Coast Oyster Company in 1954 Persons are still available to

make affidavits regarding the Coast Oyster Company and Jansen

retail use Materials are available frown the California Department
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of Fish and Game California Department of Health Services anal

other State agencies respecting the Companysretail usage since
1957

Both Tom Johnson and I would be available any time after June
6 1994 for the Pre application meeting with you and the planning
Environmental Health and Building departments It is anticipated
that requisite applications could be prepared and submitted within
a reasonably short time thereafter

T look forward to meeting with you on May 23 1994 at 10 00
am in your office To that end this plan is being hand carried
and submitted for your review on may 20 1994

At this time I would like to extend my most sincere

appreciation for your patience and understanding in resolving this
matter I look forward to seeing you on the 23rd

Respectfully submitted

F Robert Studdert

cc aohneon Oyster Company Inc

FRS lcv
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June 1 1994

Ms Alexis J McBride
Deputy Counsel
County Counsel of Marin County
Suite 342 Civic Center
San Rafael CA 94903

Dear Ms McBride

go

In response to your May 24 letter and the May 19 letter from Mr
Studdert which you furnished we offer the following comments
relative to Mr Studderts letter

1 With respect to the two mobile homes which the Johnson
Oyster Company JOC removed one was a travel trailer and
the other a recreation vehicle The physical condition of
the travel trailer seemed to indicate that it was not in use
before it was removed Apparently the recreation vehicle
had been in use by only one person a nephew
Consequently the removal of the two units would not appear
to have had a significant impact on the sewage disposal
system

2 As to the water system permit our preliminary information
indicates that the well was drilled by A K Drilling of
Petaluma in February 1989 on government land without
benefit of a permit or any other type of permission
documentation We are exploring the circumstances
surrounding the development of the well and verifying
whether the location is on government land not included in
the Reservation of Use and Occupancy We are also obtaining
an appraisal to determine the charge for water produced
which will be billed to JOC

3 After discussions with two different engineers it is our

understanding that the existing leach field could be
rehabilitated In addition there may be some land covered
by the existing permit which is not in use which could be
used to assist with that rehabilitation However we
presume that the leach field would only accommodate the
number of facilities previously approved by the County We

are uncertain as to the precise number but it is
substantially less than the number currently in use
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4 Mr Studdert misunderstood or misinterpreted our telephone
conversation about using park land for a sewage disposal
system Recent discussions between this office and our
Regional Office indicate there is no probability that we
will issue any permit to JOC for additional land
Consequently JOC should concentrate on meeting the County
requirements and regulations

Please let us know if you need additional information

Sincerely

John L Sansing
Superintendent

cc

F Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Regional Director WRO

be wc inc
Field Solicitor WRO
Chief Ranger
North District Ranger

JLSansingan6194
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hUy 24 1994

Mr John Sans Superintendent
National Park Service
Point Reyes National Seashore
Point Reyes CA 94956

Dear Mr Sausig

VVY

I have enclosed a copy of a letter fxmW Studddart regwding the Jolnlson Oyster
property This letter was in mistaIm response to my April 19 1994 request that a detailed plan
be submitted by May 17 1994

Mr Studdart an page 2 of the letter suggM that after County approvals ate
gained then be will approach the Park Service to get land for a new septic syam Such a
suggestion places the cart before the horse It is central to any permit or plan for the pampesty
that the septic uee@s be addressed It is impossible for the Counter to consider an app on

much less issue permits based on a hypothedcal sepia disposal system to be sitaatied on lands
neither awned nor contrnlied by the applicant

I have also attached a copy of my response to Mr Studdart

Yours truly

ALE J McBRWR
DeputyCou ty tinsel

gAW myAUMIft
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May2319

F Robert Studdeat Esq
36 Profusiowl CtIcr Parkway
San Rafael Ca 94903

Ra Johnson Oyster

Dent Mr Studdert

v

M amCM
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CMAZZJ MCM

Due

This letter is is response to your letter ofMay 19 1994 and our couversatkm of today

As I indicated to you the lei is totally insufficient to meet the uitsofmy May

S 19941etk r I requested a DETAMM PLAN WrM AN rwruvlTAD PROCESS FOR
FMOLVING THE LAND USE AND SEPTIC VIOLATIONS The number of mobile homes
is determined by various factors owofthe most important being the means of sewage dtsposaL

The detailed plan requested must at a a bare minimum contdn

1 The anea to be utilized for the septic system showing its location and size as this
will determine the city of the septic system which is determinitive of the number ofmobile
homes and upw that can be considered for the property

2 The number and location of mobfie homes pry by the use permitdesign
review process

As my letter indicates this plan must be submitted prior to the preqoication inter4 w
After the detailed plan is received a oa mgr will be assigned This planner will be do staff
peon assigned for processing this permit As the information sheet provided to you indicates
the charge for a proapplic a on interview w1A be 75 per hour with a 300 miner requested

U a detailed plan is not submitted by June 6 1994 I intend to seek injunctive reinief froth
the Superior Court requesting the removal of all illegal uses

Very truly yours
t

ALUM J MaBRIDE
Deputy County Counsel
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May j9 r 1994
REPLYTO NORTHGATE OFFICE

Alexis J McBride Esq MM RELI
Deputy County Counsel
County Counsel of Marin County
Suite 342 Civic Center
San Rafael CA 94903

Re Johnson Oyster Company Inc
17171 Sir Francis Drake Boulevard
Inverness AP 109138 17

Dear MS McBride

The following constitutes t
hereinafter Company plan for
septic problems on the captioned
your letter of April 18 1994

At the outset two matters should be noted Two mobile posie

have been removed from the property and an additional tenmobile
e rest ent employees have been put on notice that itmaw be

necessary to vacate depending on the outcome of negotiationwig
the County and national Park Service hereinafter HIPS A copy
of that notice LA both Spanish and English served on April 10
1994 is attached hereto it is submitted that the Company is
making a good faith effort in the right direction

e Johnson oyster Company Inc

resolving certain land use and
property and is in response to

vltw
if

Secondly the crater system permit issued by the California
Department of Health Service on April 1 1994 a copy of which is
attached hereto would appear to address the concexna raised by
item No 16 at page 2 Since the Department of Health Services
otherwise regulates the Companys operations including its

domestic water supply it seems only appropriate and reasonable
that the State issue the well and water distribution permit
Additionally there is precedent for the Department of Health

Services issuing water system permits on other Federal reservations
in both the GGNRA and Yosemite However should the State permit
for any reason be revoked the Company would gladly apply for a
County permit It would seem that a water system that meets State

CNJ

tA

N

NORTHGATE oE110E 36 PROFESSIONAL CENTER PARKWAY SAN RAFAEL GA 94903 415 4991155
WEST MARIN OFFICE PO 13OX 5 INVERNESS CA 94937 1415 6638295

FAX 415 4796416
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standards would equally most County standards

Cutting acrosa all permit issues raised by your letter is

finding a septic system solution The present alternative of

pumping the system is prohibitively expensivet460000lmonthj
and not in any event a longterm solution as pointed out in your
letter It is my understanding that the existing leach field is
beyond use or rehabilitation in any form Noreover I further

understand from Dave Mesagno that such a leach field only has a
life of approximately twenty years in any event Hence it is

essential that the Company obtain additional land under a Special
use permit from NPs for a new leach field

Heretofore Park Superintendent John Sansing has been very
resistant to issuing any further Special Use permit for the Ccngmny
septic system purposes H in a telephone conference with
him this date he agreed that such a permit for NPS land could be
issued for a leach field sufficient to accommodate the number of
mobile homes and residences permitted by State and Local law He

further authorized me to represent this fact to you in this letter
Previously we had anticipated that litigation in the form of a
declaratory relief action might be necessary to determine rights
under the Companys leaseback from the NPS which would have

greatly lengthened the timetable for our compliance with County
requirements The aforementioned change of position ahould

expedite the Companysability to correct the alleged violations
In attempting to formulate a plan and the timetable

incidental thereto we will treat of the mobile homes in one phase
and the business facilities ie salesroom etc in another
There is a certain amount of inter relationship between some items
That is it it necessary to determine the number of mobile homes
allowed under Title 25 Housing and community Development to arrive
at the magnitude of the septic system and attendant timetable and
expense Inaofar as possible the time period specified for

accomplishment would run from the application date followimg the
initial pre application meeting Further in this respect it is
anticipated that the pre application meeting will provide citation
to the applicable ordinanceo and codes together with any other
guidance available

With respect to Item No 7 generally the Company proposes
correcting all electrical installations within six months

respecting the mobile homes and within nine months respecting the
balance of the property

With respect to Item NO 14 there will no longer be a sewage
injection pump following implementation of this plan

Any deficiencies respecting Item Nos 4 and 9 above ground
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gas tank and gas flue respectively will be corrected within 30
clays from the Pre application meeting

With respect to Item Nos B and 13 the electrical supply at
the wall and stairs at office respectively any violations will becorrected within 60 days of the Pre application meeting

With respect to Item No 6 propane gas lines and tanks

Ncphail s has agreed to correct any tank matters within its area of
responsibility and the Company will correct any deficiency

attributed to it within six months of the pre application meeting
With respect to Item lea 5 0 and water line connections

to mobile homes the connections will be brought into compliance
within six months of the application date

With respect to Item NOS 10 and 12 carports sheds entrance
landings and exit stairways will be brought into compliance
within six months of the application or removed in the case of
carports and sheds that do not meet permit standards

With respect to Item No 11 the Company is not certain which
free standing sheds and wood structures require permits e

some structures are merely windbreaks Any temporary structurs
that cantbe permitted will be removed

The company will simultaneously seek design review approvalcoastal permit or use permit approval alongside the aforementioned
building permit applications and follow the OR time frame TO

that end the Company respectfully requests an interview to further
discuss the formal use permit design review submittal

Obviously any and all of the foregoing permit processes

assume an applied for and adequate septic system The Company has

already retained a sanitary engineer and consulted regarding a new
septic system in that regard our engineer Rich Lincoln has met
with the CountysDave mesagno As soon as the appropriate number
of mobile homes and residences are arrived at that information

will be plugged into an existing septic system design and septic
permit approval sought

Respecting the retail commercial use of the property please
be advised that the Company has continuously conducted retail

commercial operations on the property since 1957 Its predecessors
have similarly conducted retail commercial operations in the

following order David Dreier in 1934 Drakes Bay Oyster
Company in 1935 Larry Jensen in1946 and Van Camp Seafoods Inc
dba Coast oyster Company in 1954 Persons are still available to
make affidavits regarding the Coast oyster Company and Jensen

retail use Materials are available from the California Department
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of Fish and Game California Department of Health Services and
other State agencies respecting the Companysretail usage since
1957

Both Tom Johnson and I would be available any time after June
6 1994 for the Pace application meeting with you and the Planning
Environmental Health and Building departments It is anticipated
that requisite applications could be prepared and submitted within
a reasonably short time thereafter

I look forward to meeting with you on May 23 1994 at 1000
am in your office To that end this plan is being hand carried
and submitted for your review on lay 20 1994

At this time I would like to extend my most sincere

appreciation for your patience and understanding in resolving this
matter I look forward to seeing you on the 23rd

Respectfully s tted

F Robert Studdert

cc 77ohnson oyster Company Inc

FRS1lev
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June 1 1994

Ms Alexis J McBride

Deputy Counsel
County Counsel of Marin County
Suite 342 Civic Center

San Rafael CA 94903

Dear Ms McBride

In response to your May 24 letter and the May 19 letter from Mr
Studdert which you furnished we offer the following comments
relative to Mr Studderts letter

1 With respect to the two mobile homes which the Johnson
Oyster Company JOC removed one was a travel trailer and
the other a recreation vehicle The physical condition of
the travel trailer seemed to indicate that it was not in use
before it was removed Apparently the recreation vehicle

had been in use by only one person a nephew
Consequently the removal of the two units would not appear
to have had a significant impact on the sewage disposal
system

2 As to the water system permit our preliminary information
indicates that the well was drilled by A K Drilling of
Petaluma in February 1989 on government land without
benefit of a permit or any other type of permission
documentation We are exploring the circumstances
surrounding the development of the well and verifying
whether the location is on government land not included in
the Reservation of Use and Occupancy We are also obtaining
an appraisal to determine the charge for water produced
which will be billed to JOC

3 After discussions with two different engineers it is our

understanding that the existing leach field could be
rehabilitated In addition there may be some land covered
by the existing permit which is not in use which could be
used to assist with that rehabilitation However we
presume that the leach field would only accommodate the
number of facilities previously approved by the County We

are uncertain as to the precise number but it is
substantially less than the number currently in use
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4 Mr Studdert misunderstood or misinterpreted our telephone
conversation about using park land for a sewage disposal
system Recent discussions between this office and our
Regional Office indicate there is no probability that we
will issue any permit to JOC for additional land
Consequently JOC should concentrate on meeting the County
requirements and regulations

Please let us know if you need additional information

Sincerely

John L Sansing
Superintendent

cc

F Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Regional Director WRO

be wc inc
Field Solicitor WRO
Chief Ranger
North District Ranger

JLSansingan6194



May 24 1994

Mr John Sans Superintendent
National Park Service
Point Reyes Natiowl 5eadwm
Point Reyes CA 94956

Dear Mr San4

I havc OnCIOSM a cagyof a letW from 11tr Staddart wingthe Johnson Oystm
property This letter was in mwaken Vonse to my April lg 1994 request that a detailed planbe submitted by May 17 1994

Mr Studdaatt on page 2 of the lets suggests that after County apprrovals aregained then be will approach the Park Service to get land for a new septic syam Such a
suggestion Places the cart before the horse It is centmi to any permit or plea for floc property
that the septic needs be addressed It is impassible for the County to 0oniWW an application
crutch leas issue permits based on a bypothebW septic disposal system to be situated on lands
neither owned nor controlled by the applicant

I have also attached a cDpy of my response to Mr Satddart

Yours truly

AL MS J McERM13
tY County Counsel

gMWWVk
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May 24 1994

Mr John Sans Superintendent
National Park Service
Point Reyes Natiowl 5eadwm
Point Reyes CA 94956

Dear Mr San4

I havc OnCIOSM a cagyof a letW from 11tr Staddart wingthe Johnson Oystm
property This letter was in mwaken Vonse to my April lg 1994 request that a detailed planbe submitted by May 17 1994

Mr Studdaatt on page 2 of the lets suggests that after County apprrovals aregained then be will approach the Park Service to get land for a new septic syam Such a
suggestion Places the cart before the horse It is centmi to any permit or plea for floc property
that the septic needs be addressed It is impassible for the County to 0oniWW an application
crutch leas issue permits based on a bypothebW septic disposal system to be situated on lands
neither owned nor controlled by the applicant

I have also attached a cDpy of my response to Mr Satddart

Yours truly

AL MS J McERM13
tY County Counsel

gMWWVk
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May 23 1994

F Rabert Studdeat Esq
36 Profeadool Center Parkway
San Rafael Ca 94903

RE lemma Oyster

Dear Mr Studdert

mssamcoz
Doaawkftm
RIMW ROM

PACK F
JOWF am

ALAS1MOBAW
MASOW BMU
Cx9 SSJ MC

DES MM

This letter is is response to your letter of May 19 1994 and our conversation of Way

As I indicated to you the letter is totally iunsufftientto meet the requirentsof my May
S 1994 letter I requested a DETAUXD PLAN WITH ANEXPLDITAD PROCESS FOR
RESOLVING THE LAND USE ANDSEMCVIOLATIONS The number ofmobile homes

is determined by various factors one ofthe most important being the means of sewage disposal

The detailed plan requested must at a a bare minimum caontaiw

1 The area to be utilized for the septic system locationshowing its loc and sine as this
Will detemime the capacity of the septic system whieb is determ titive of the number of mobile
homes and uses that can be considered for the property

2 The number and location of mobile homes proposed by the use permitidesign
review process

As my letter indicates this plan must be submitted prior to theIinterview
After the detailed plan is received a plazner will be assigned This planner will be the staff
person assigned forPig this permit As the information sleet provided to you indicafs
the charge for a preapplicatian interview will be 75 per hour with a 300 retainer requested

U a detailed plan is not submitted by June 6 1994 I intend to seek injunctive relief from
the Superior Court requesting the removal of all illegal uses

Very truly yours

AL83M J McBRIDE

Deputy County Counsel



F ROBERT STUDDERr
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May 19 19
REPLY TO NORTHOFFCE

Alexis J McBride Esq RMUIMRBD
Deputy County Counsel
County Counsel of Marin County
Suite 342 Civic Center
San Rafael CA 94903

Rye johnson oyster Company Inc
17171 Sir Francis Drake Boulevard
Inverness AP 10913017

Dear ms McBride

The following constitutes the Johnson oyster Company Inc

hereinafter Company plan for resolving certain land use and
septic problems on the captioned property and is in response to
your letter of April 10 1994

At the outset two matters should be noted Two mobi a hoeae

have been removed from the property and an additional tan mobile
e rest ent employees have been put on notice that itIMX be

necessary to vacate depending on the outca4ue of negotiations witift
the County and national Park Service hereinafter DIPS A copy
of that notice in both Spanish and English served on April 10
1994 is attached hereto it is submitted that the Company is
making a good faith effort in the right direction

Secondly the crater system permit issued by the California
Department of Health Service on April 1 1994 a copy of which is
attached hereto would appear to address the concerns raised by
item No 16 at page 2 Since the Department of Health Services
otherwise regulates the Companys operations including its

domestic water supply it seems only appropriate and reasonable
that the Stateiaaue the well and water distribution permit
Additionally there is precedent for the Departl1etrt of Health

Services issuing water system permits on other Federal reservations
in both the GGNRA and Yosemite However should the State permit
for any reason be revoked the Company would gladly apply for a
County permit It would seem that a water system that meets State

r

J

tc
s

NORTHGATE OFFICE 36 PROFESSIONAL CENTER PARKWAY SAN RAFAEL CA 94905 4154991155

WEST MARIN OFFICE PO BOX 5 INVERNESS CA 94 1415 6639295
FAX 415 479416
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standards would equally meet County standards

Cutting across all permit issues raised by your letter is

finding a septic system solution The present alternative of

pu3nping the system is prohibitively expensive 460000month
and not in any event a longterm solution as pointed out in your
letter it is my understanding that the existing leach field is
beyond use or rehabilitation in any form Moreover I further

understand from nave Mesagno that such a leach field only has a
life of approximately twenty years in any event Hence it is

essential that the Company obtain additional land under a Special
Use permit from Nps for a new leach field

Heretofore Pack Superintendent John Sansing has been very
resistant to issuing any further Special Use permit for the Company
septic system purposes However in a telephone conference with
him this date he agreed that such a permit for NPS land could be
issued for a leach field sufficient to accomzaodate the number of
mobile homes and residences permitted by State axed Local law He

further authorized me to represent this fact to you in this letter
previously we had anticipated that litigation in the form of a
declaratory relief action might be necessary to determine rights
under the Companys leaseback from the NPS which would have

greatly lengthened the timetable for our compliance with County
requirements The aforementioned change of position should

expedite the Companysability to correct the alleged violations
In attempting to formulate a plan and the timetable

incidental thereto we will treat of the mobile homes in one phase
and the business facilities ie salesroom etc in another
There is a certain amount of inter relationship between some items
That is it is necessary to determine the number of mobile homes
allowed under Title 25 Housiug and Comity Development to arrive
at the magnitude of the septic system and attendant timetable and
expense Insofar as poaaible the time period specified for

accomplishment would run from the application date following the
initial pre application meeting Further in this respect it is
anticipated that the Pre application meeting will provide citation
to the applicable ordinances and codes together with any other
guidance available

With respect to Item No 7 generally the Company proposes
correcting all electrical installations within six months

respecting the mobile homes and within nine months respecting the
balance of the property

With respect to Item NO 14 there will no longer be a sewage
injection pump following implementation of this plan

Any deficiencies respecting Item Nos 4 and 9 above ground
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gas tank and gas flue respectively will be corrected within 30
days from the Pre application meeting

With respect to Item Dios B and 13 the electrical supply at
the well and stairs at office respectively any violations will be
corrected within 60 days of the Pre application meeting

With respect to Item No 6 propane gas lines and tanks
McPhailshas agreed to correct any tank matters within its area of
responsibility and the Company will correct any deficiency
attributed to it within six sonths of the Pre application meeting

With respect to Item loo 5 a and water lime connections
to mobile his the connections will be brought into compliance
within six months of the application date

With respect to Item Nos 10 and 12 carports sheds entrance
landi and exit stairways will be brought into compliance
within six months of the application or removed in the case of
carports and sheds that do not meet permit standards

With respect to Item No 11 the Company is not certain which
free standing sheds and wood structures require permits eg

some etructures are merely windbreaks Any temporary structures
that cantbe permitted will be removed

The Company will simultaneously seek design review approval
coastal permit or use permit approval alongside the aforementioned
building permit applications and follow the same time frame To

that end the Company respectfully requests an interview to further
discuss the formal use permitdesign review submittal

Obviously any and all of the foregoing permit processes
assume an applied for and adequate septic system The Company has
already retained a sanitary engineer and consulted regarding a new
septic system In that regard our engineer Rich Lincoln has met
with the Countys Dave Mesagno As soon as the appropriate number
of mobile homes and residences are arrived at that information
will be plugged into an existing septic system design and septic
permit approval sought

Respecting the retail commercial use of the property please
be advised that the Company has continuously conducted retail

commercial operations on the property since 1957 Its predecessors
have similarly conducted retail commercial operations in the

following order David Dreier in 1934 Drakes Say Oyster
Company in 1935 Larry Jensen in1946 and Han Camp Seafoods Inc
dba Coast Oyster Company in 1954 Persons are still available to
make affidavits regarding the Coast Oyster Company and Jensen
retail use Materials are available from the California Department
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of Fish and Game Califarnia Department of Health Services and

other State agencies respecting the Companysretail usage since
1957

Both Tam Johnson and I would he available any time after June
6 1994 for the Paceapplication meeting with you and the Planning
Environmental Health and Building departments It is anticipated
that requisite applications could be prepared and submitted within
a reasonably short time thereafter

I look forward to meeting with you on May 23 1994 at 1000
am in your office To that end this plan is being hand carried
and submitted for your review on May 20 1994

At this time I would like to extend ray most sincere

appreciation for your patience and understanding in resolving this
matter I look forward to seeing youon the 23rd

Respectfully s tted

F Robert Studdert

cc Johnson Oyster Company Inc

FRS lcv
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June 20 1994

Ms Alexis McBride
Deputy Counsel
County Counsel of Marin county
Suite 342 Civic Center

San Rafael CA 94903

Dear Ms McBride

Mr F Robert Studdert Mr Tom Johnson and Mr Rich Lincoln met
with us and our Regional Office personnel to discuss our denial
of their request for additional land for a sewage disposal system
for the Johnson Oyster Co operation

We reiterated our stand that we would not authorize use of
additional land for an expansion of the sewage system beyond the
area presently authorized by permit We did however state that
we would check our records to see how many mobile homes we had
authorized pending county approval This information was needed

by Mr Lincoln relative to the rehabilitation of the existing
sewage disposal site

Our records show a copy of an unsigned county sewage disposal
permit dated October 2 1974 which lists the following
facilities house two mobile homes and an oyster shucking plant
restrooms 7 bedrooms This number was apparently authorized
upon acquisition of the property

In August 1980 we approved the addition of a 30foot mobile
home pending county approval In December 1984 we withheld
approval of an additional mobile home pending county approval
If the county approves the August 1980 and December 1984

requests this will add four bedrooms for a total of 11 bedrooms
for the Johnson Oyster Company Consequently we are forwarding
a copy of this letter to Mr Lincoln for his use in preparing the
sewage system rehabilitation plans However he should keep in
mind that county approvals are necessary before any action is
taken
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Mr Johnson was also given a bill of collection for the water
used from the well drilled on government land without our
knowledge in February 1989 He was also informed that trailers
on the Special Use Permit lands must be removed

We learned that in addition to the house trailers there is also
one oyster seeding building and a garage on the permit area
Apparently the oyster seed plant was constructed some years ago
and we plan to include it in a revised special use permit if the
structure meets county requirements The garage structure was
disapproved when requested but obviously was constructed anyway
Accordingly this structure must be removed also

A final note our surveyor plans to be in the area the week of
June 20 Hopefully this will allow us to more precisely locate
the structures the reservation area the parking permit area and
the sewage disposal permit area

Please let us know if you have any questions

Sincerely

John L Sansing
Superintendent

cc

L Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Rich Lincoln Sons

PO Box 443

Occidental CA 95465

bc

Phil Ward Acting Asst Regional Dir WRO
Ralph Mihan Field Solicitor WRO
J Sansing Superintendent PORE
L Brock Chief Ranger PORE

JSansingat61794
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June 20 1994

Ms Alexis McBride
Deputy Counsel
County Counsel of Marin county
Suite 342 Civic Center

San Rafael CA 94903

Dear Ms McBride

Mr F Robert Studdert Mr Tom Johnson and Mr Rich Lincoln met
with us and our Regional Office personnel to discuss our denial
of their request for additional land for a sewage disposal system
for the Johnson Oyster Co operation

We reiterated our stand that we would not authorize use of
additional land for an expansion of the sewage system beyond the
area presently authorized by permit We did however state that
we would check our records to see how many mobile homes we had
authorized pending county approval This information was needed

by Mr Lincoln relative to the rehabilitation of the existing
sewage disposal site

Our records show a copy of an unsigned county sewage disposal
permit dated October 2 1974 which lists the following
facilities house two mobile homes and an oyster shucking plant
restrooms 7 bedrooms This number was apparently authorized
upon acquisition of the property

In August 1980 we approved the addition of a 30foot mobile
home pending county approval In December 1984 we withheld
approval of an additional mobile home pending county approval
If the county approves the August 1980 and December 1984

requests this will add four bedrooms for a total of 11 bedrooms
for the Johnson Oyster Company Consequently we are forwarding
a copy of this letter to Mr Lincoln for his use in preparing the
sewage system rehabilitation plans However he should keep in
mind that county approvals are necessary before any action is
taken
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Mr Johnson was also given a bill of collection for the water
used from the well drilled on government land without our
knowledge in February 1989 He was also informed that trailers

on the Special Use Permit lands must be removed

We learned that in addition to the house trailers there is also
one oyster seeding building and a garage on the permit area
Apparently the oyster seed plant was constructed some years ago
and we plan to include it in a revised special use permit if the
structure meets county requirements The garage structure was
disapproved when requested but obviously was constructed anyway
Accordingly this structure must be removed also

A final note our surveyor plans to be in the area the week of
June 20 Hopefully this will allow us to more precisely locate
the structures the reservation area the parking permit area and
the sewage disposal permit area

Please let usknow if you have any questions

Sincerely

John L Sansing
Superintendent

cc

L Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Rich Lincoln Sons

PO Box 443

Occidental CA 95465

bc

Phil Ward Acting Asst Regional Dir WRO
Ralph Mihan Field Solicitor WRO
J Sansing Superintendent PORE

L Brock Chief Ranger PORE

JSansingat61794
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June 20 1994

Ms Alexis McBride
Deputy Counsel
County Counsel of Marin county
Suite 342 Civic Center

San Rafael CA 94903

Dear Ms McBride

Mr F Robert Studdert Mr Tom Johnson and Mr Rich Lincoln met
with us and our Regional Office personnel to discuss our denial
of their request for additional land for a sewage disposal system
for the Johnson Oyster Co operation

We reiterated our stand that we would not authorize use of
additional land for an expansion of the sewage system beyond the
area presently authorized by permit We did however state that

we would check our records to see how many mobile homes we had
authorized pending county approval This information was needed

by Mr Lincoln relative to the rehabilitation of the existing
sewage disposal site

Our records show a copy of an unsigned county sewage disposal
permit dated October 2 1974 which lists the following
facilities house two mobile homes and an oyster shucking plant
restrooms 7 bedrooms This number was apparently authorized
upon acquisition of the property

In August 1980 we approved the addition of a 30foot mobile
home pending county approval In December 1984 we withheld
approval of an additional mobile home pending county approval

If the county approves the August 1980 and December 1984
requests this will add four bedrooms for a total of 11 bedrooms
for the Johnson Oyster Company Consequently we are forwarding
a copy of this letter to Mr Lincoln for his use in preparing the
sewage system rehabilitation plans However he should keep in
mind that county approvals are necessary before any action is
taken
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Mr Johnson was also given a bill of collection for the water
used from the well drilled on government land without our
knowledge in February 1989 He was also informed that trailers

on the Special Use Permit lands must be removed

We learned that in addition to the house trailers there is also
one oyster seeding building and a garage on the permit area
Apparently the oyster seed plant was constructed some years ago
and we plan to include it in a revised special use permit if the
structure meets county requirements The garage structure was
disapproved when requested but obviously was constructed anyway
Accordingly this structure must be removed also

A final note our surveyor plans to be in the area the week of
June 20 Hopefully this will allow us to more precisely locate
the structures the reservation area the parking permit area and
the sewage disposal permit area

Please let us know if you have any questions

Sincerely

John L Sansing
Superintendent

cc

L Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Rich Lincoln Sons

PO Box 443
Occidental CA 95465

bc

Phil Ward Acting Asst Regional Dir WRO
Ralph Mihan Field Solicitor WRO
J Sansing Superintendent PORE
L Brock Chief Ranger PORE

JSansingat61794
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June 20 1994

Ms Alexis McBride
Deputy Counsel
County Counsel of Marin county
Suite 342 Civic Center

San Rafael CA 94903

Dear Ms McBride

Mr F Robert Studdert Mr Tom Johnson and Mr Rich Lincoln met
with us and our Regional office personnel to discuss our denial
of their request for additional land for a sewage disposal system
for the Johnson Oyster Co operation

We reiterated our stand that we would not authorize use of
additional land for an expansion of the sewage system beyond the
area presently authorized by permit We did however state that
we would check our records to see how many mobile homes we had
authorized pending county approval This information was needed

by Mr Lincoln relative to the rehabilitation of the existing
sewage disposal site

Our records show a copy of an unsigned county sewage disposal
permit dated October 2 1974 which lists the following
facilities house two mobile homes and an oyster shucking plant
restrooms 7 bedrooms This number was apparently authorized
upon acquisition of the property

In August 1980 we approved the addition of a 30 foot mobile
home pending county approval In December 1984 we withheld
approval of an additional mobile home pending county approval
If the county approves the August 1980 and December 1984
requests this will add four bedrooms for a total of 11 bedrooms
for the Johnson Oyster Company Consequently we are forwarding
a copy of this letter to Mr Lincoln for his use in preparing the
sewage system rehabilitation plans However he should keep in
mind that county approvals are necessary before any action is
taken
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Ms Alexis McBride
June 17 1994

Page 2

Mr Johnson was also given a bill of collection for the water
used from the well drilled on government land without our
knowledge in February 1989 He was also informed that trailers

on the Special Use Permit lands must be removed

We learned that in addition to the house trailers there is also
one oyster seeding building and a garage on the permit area
Apparently the oyster seed plant was constructed some years ago
and we plan to include it in a revised special use permit if the
structure meets county requirements The garage structure was
disapproved when requested but obviously was constructed anyway
Accordingly this structure must be removed also

A final note our surveyor plans to be in the area the week of
June 20 Hopefully this will allow us to more precisely locate
the structures the reservation area the parking permit area and
the sewage disposal permit area

Please let us know if you have any questions

Sincerely

John L Sansing
Superintendent

cc

L Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Rich Lincoln Sons

PO Box 443
Occidental CA 95465

bc

Phil Ward Acting Asst Regional Dir WRO
Ralph Mihan Field Solicitor WRO
J Sansing Superintendent PORE
L Brock Chief Ranger PORE

JSansingat61794
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June 20 1994

Ms Alexis McBride
Deputy Counsel
County Counsel of Marin county
Suite 342 Civic Center

San Rafael CA 94903

Dear Ms McBride

Mr F Robert Studdert Mr Tom Johnson and Mr Rich Lincoln met
with us and our Regional Office personnel to discuss our denial
of their request for additional land for a sewage disposal system
for the Johnson Oyster Co operation

We reiterated our stand that we would not authorize use of
additional land for an expansion of the sewage system beyond the
area presently authorized by permit We did however state that

we would check our records to see how many mobile homes we had
authorized pending county approval This information was needed

by Mr Lincoln relative to the rehabilitation of the existing
sewage disposal site

Our records show a copy of an unsigned county sewage disposal
permit dated October 2 1974 which lists the following
facilities house two mobile homes and an oyster shucking plant
restrooms 7 bedrooms This number was apparently authorized
upon acquisition of the property

In August 1980 we approved the addition of a 30foot mobile
home pending county approval In December 1984 we withheld
approval of an additional mobile home pending county approval
If the county approves the August 1980 and December 1984

requests this will add four bedrooms for a total of it bedrooms
for the Johnson Oyster Company Consequently we are forwarding
a copy of this letter to Mr Lincoln for his use in preparing the
sewage system rehabilitation plans However he should keep in
mind that county approvals are necessary before any action is
taken
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Ms Alexis McBride
June 17 1994

Page 2

Mr Johnson was also given a bill of collection for the water
used from the well drilled on government land without our
knowledge in February 1989 He was also informed that trailers
on the Special Use Permit lands must be removed

We learned that in addition to the house trailers there is also
one oyster seeding building and a garage on the permit area
Apparently the oyster seed plant was constructed some years ago
and we plan to include it in a revised special use permit if the
structuremeets county requirements The garage structure was
disapproved when requested but obviously was constructed anyway
Accordingly this structure must be removed also

A final note our surveyor plans to be in the area the week of
June 20 Hopefully this will allow us to more precisely locate
the structures the reservation area the parking permit area and
the sewage disposal permit area

Please let us know if you have any questions

Sincerely

John L Sansing
Superintendent

cc

L Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Rich Lincoln Sons

PO Box 443
Occidental CA 95465

bc

Phil Ward Acting Asst Regional Dir WRO
Ralph Mihan Field Solicitor WRO
J Sansing Superintendent PORE
L Brock Chief Ranger PORE

JSansingat61794
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June 20 1994

Ms Alexis McBride
Deputy Counsel
County Counsel of Marin county
Suite 342 Civic Center

San Rafael CA 94903

Dear Ms McBride

Mr F Robert Studdert Mr Tom Johnson and Mr Rich Lincoln met
with us and our Regional Office personnel to discuss our denial
of their request for additional land for a sewage disposal system
for the Johnson Oyster Co operation

We reiterated our stand that we would not authorize use of
additional land for an expansion of the sewage system beyond the
area presently authorized by permit We did however state that

we would check our records to see how many mobile homes we had
authorized pending county approval This information was needed

by Mr Lincoln relative to the rehabilitation of the existing
sewage disposal site

Our records show a copy of an unsigned county sewage disposal
permit dated October 2 1974 which lists the following
facilities house two mobile homes and an oyster shucking plant
restrooms 7 bedrooms This number was apparently authorized
upon acquisition of the property

In August 1980 we approved the addition of a 30 foot mobile
home pending county approval In December 1984 we withheld

approval of an additional mobile home pending county approval
If the county approves the August 1980 and December 1984

requests this will add four bedrooms for a total of 11 bedrooms
for the Johnson Oyster Company Consequently we are forwarding
a copy of this letter to Mr Lincoln for his use in preparing the
sewage system rehabilitation plans However he should keep in
mind that county approvals are necessary before any action is
taken



Ms Alexis McBride
June 17 1994

Page 2

Mr Johnson was also given a bill of collection for the water
used from the well drilled on government land without our
knowledge in February 1989 He was also informed that trailers

on the Special Use Permit lands must be removed

We learned that in addition to the house trailers there is also
one oyster seeding building and a garage on the permit area
Apparently the oyster seed plant was constructed some years ago
and we plan to include it in a revised special use permit if the
structure meets county requirements The garage structure was
disapproved when requested but obviously was constructed anyway
Accordingly this structure must be removed also

A final note our surveyor plans to be in the area the week of
June 20 Hopefully this will allow us to more precisely locate
the structures the reservation area the parking permit area and
the sewage disposal permit area

Please let us know if you have any questions

Sincerely

John L Sansing
Superintendent

cc

L Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Rich Lincoln Sons

PO Box 443
Occidental CA 95465

bc

Phil Ward Acting Asst Regional Dir WRO
Ralph Mihan Field Solicitor WRO
J Sansing Superintendent PORE

L Brock Chief Ranger PORE

JSansingat61794
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Re JOHNSONSOYSTERS COMPANYicc0mot Gv
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Dear Mr Studdert

This letter will memorialize our meeting of June 23 1994 and will confirm in
writing the agreement that we reached

The County granted an extension of the deadlines contained in our May 8 1994
letter in order to give you and your client an opportunity to negotiate with the Federal Parks
system for more land for a septic system to meet the needs of the property You reported and
this was confirmed by letter from John Sansig that your efforts met with failure resulting in the
siting of the septic system within its approximate present configuration

Due to the limitations of that area it will be necessary to design a septic system repair
rather than design a new system Marin County Codes allow a repair to service only a legal
entitlement As we discussed the only legal entitlement on the property according to county
records is two houses and a shucking plant

Due to the limitations of the system it will be necessary for your client to remove the
twelve mobilehomes that are currently on the property The County agreed to allow six months
or until January 1 1995 to complete this removal on the understanding that two trailers will be
removed at each month interval The schedule will be as follows

August 1 1994 two trailers to be removed leaving 10 on the property

September 1 1994 two trailers to be removed leaving 8 on the property

October 1 1994 two trailers to be removed leaving 6 on the property

November 1 1994 two trailers to be removed leaving 4 on the property

December 1 1994 two trailers to be removed leaving 2 trailers on the property

January 1 1995 two trailers to be removed leaving none on the property



F Robert Studdert Esq
June 23 1994
Page Two

The County is requesting the right to inspect the property on the first working day after
the first of each month in order to ensure compliance If compliance is not undertaken the
County reserves the right to pursue an action in the Superior Court requesting immediate
removal of all mobilehomes

The County is further requesting that pumping continue until a septic system is designed
approved and constructed Mr Lincoln will proceed with tests and design as soon as feasible
and should complete the necessary tests and design within a two month period The design will
be a repair but as the code requires will come as close as feasible to meet current standards

Please write back immediately to confirm this understanding

Sincerely yours

Alexis McBride

Deputy County Counsel

cc Tom Johnson
Debbi Poiani
Ed Stewart

Dave Mesagno
John Sansing
Richard Wirnert
Rich Lincoln

c JA 0 D VJ 0
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F Robert Studdert Esq
36 Professional CenterParkway
San Rafael CA 94903

Re JOHNSONSOYSTERS COMPANY F

Dear Mr Studdert

This letter will memorialize our meeting of June
writing the agreement that we reached
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confirm in

The County granted an extension of the deadlines contained in our May 8 1994
letter in order to give you and your client an opportunity to negotiate with the Federal Parks
system for more land for a septic system to meet the needs of the property You reported andthis was confirmed by letter from John Sansig that your efforts met with failure resulting in the
siting of the septic system within its approximate present configuration

Due to the limitations of that area it will be necessary to design a septic system repair
rather than design a new system Marin County Codes allow a repair to service only a legal
entitlement As we discussed the only legal entitlement on the property according to county
records is two houses and a shucking plant

WIAAM Anew

Due to the limitations of the system it will be necessary for your client to remove the
twelve mobilehomes that are currently on the property The County agreed to allow six months
or until January 1 1995 to complete this removal on the understanding that two trailers will be
removed at each month interval The schedule will be as follows

August 1 1994 two trailers to be removed leaving 10 on the property

September 1 1994 two trailers to be removed leaving 8 on the property

October 1 1994 two trailers to be removed leaving 6 on the property

November 1 1994 two trailers to be removed leaving 4 on the property

December 1 1994 two trailers to be removed leaving 2 trailers on the property

January 1 1995 two trailers to be removed leaving none on the property
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F Robert Studdert Esq
June 23 1994
Page Two

The County is requesting the right to inspect the property on the first worldng day after
the first of each month in order to ensure compliance If compliance is not undertaken the
County reserves the right to pursue an action in the Superior Court requesting immediate
removal of all mobilehomes

The County is further requesting that pumping continue until a septic system is designed
approved and constructed Mr Lincoln will proceed with tests and design as soon as feasible
and should complete the necessary tests and design within a two month period The design will
be a repair but as the code requires will come as close as feasible to meet current standards

Please write back immediately to confirm this understanding

Sincerely yours

Alexis McBride

Deputy County Counsel

cc Tom Johnson
Debbi Poiani
Ed Stewart

Dave Mesagno
John Sansing
Richard Wirnert
Rich Lincoln



Dear Mr Studdert

This letter will memorialize our meeting of June
writing the agreement that we reached

confirm in

The County granted an extension of the deadlines contained in our May 8 1994
letter in order to give you and your client an opportunity to negotiate with the Federal Parks
system for more land for a septic system to meet the needs ofthe property You reported and
this was confirmed by letter from John Sansig that your efforts met with failure resulting in the
siting of the septic system within its approximate present configuration

Due to the limitations of that area it will be necessary to design a septic system repair
rather than design a new system Marin County Codes allow a repair to service only a legal
entitlement As we discussed the only legal entitlement on the property according to county
records is two houses and a shucking plant

Due to the limitations of the system it will be necessary for your client to remove the
twelve mobilehomes that are currently on the property The County agreed to allow six months
or until January 1 1995 to complete this removal on the understanding that two trailers will be
removed at each month interval The schedule will be as follows

August 1 1994 two trailers to be removed leaving 10 on the property

September 1 1994 two trailers to be removed leaving 8 on the property

October 1 1994 two trailers to be removed leaving 6 on the property

November 1 1994 two trailers to be removed leaving 4 on the property

December 1 1994 two trailers to be removed leaving 2 trailers on the property

January 1 1995 two trailers to be removed leaving none on the property
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F Robert Studdert Esq
36 Professional Center Parkway 1

San Rafael CA 94903

Re JOHNSONSOYSTERS COMPANY

Dear Mr Studdert

This letter will memorialize our meeting of June
writing the agreement that we reached

confirm in

The County granted an extension of the deadlines contained in our May 8 1994
letter in order to give you and your client an opportunity to negotiate with the Federal Parks
system for more land for a septic system to meet the needs ofthe property You reported and
this was confirmed by letter from John Sansig that your efforts met with failure resulting in the
siting of the septic system within its approximate present configuration

Due to the limitations of that area it will be necessary to design a septic system repair
rather than design a new system Marin County Codes allow a repair to service only a legal
entitlement As we discussed the only legal entitlement on the property according to county
records is two houses and a shucking plant

Due to the limitations of the system it will be necessary for your client to remove the
twelve mobilehomes that are currently on the property The County agreed to allow six months
or until January 1 1995 to complete this removal on the understanding that two trailers will be
removed at each month interval The schedule will be as follows

August 1 1994 two trailers to be removed leaving 10 on the property

September 1 1994 two trailers to be removed leaving 8 on the property

October 1 1994 two trailers to be removed leaving 6 on the property

November 1 1994 two trailers to be removed leaving 4 on the property

December 1 1994 two trailers to be removed leaving 2 trailers on the property

January 1 1995 two trailers to be removed leaving none on the property
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F Robert Studdert Esq
June 23 1994
Page Two

The County is requesting the right to inspect the property on the first worldng day after
the first of each month in order to ensure compliance If compliance is not undertaken the
County reserves the right to pursue an action in the Superior Court requesting immediate
removal of all mobilehomes

The County is further requesting that pumping continue until a septic system is designed
approved and constructed Mr Lincoln will proceed with tests and design as soon as feasible
and should complete the necessary tests and design within a two month period The design will
be a repair but as the code requires will come as close as feasible to meet current standards

Please write back immediately to confirm this understanding

Sincerely yours

Alexis McBride

Deputy County Counsel

cc Tom Johnson
Debbi Poiani
Ed Stewart

Dave Mesagno
John Sansing
Richard Wirnert
Rich Lincoln
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F Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

June 23 1994

Re JOHNSONSOYSTERS COMPANY

Dear Mr Studdert

This letter will memorialize our meeting of June
writing the agreement that we reached
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confirm in

The County granted an extension of the deadlines contained in our May 8 1994
letter in order to give you and your client an opportunity to negotiate with the Federal Parks
system for more land for a septic system to meet the needs of the property You reported and
this was confirmed by letter from John Sansig that your efforts met with failure resulting in the
siting of the septic system within its approximate present configuration

Due to the limitations of that area it will be necessary to design a septic system repair
rather than design a new system Marin County Codes allow a repair to service only a legal
entitlement As we discussed the only legal entitlement on the property according to county
records is two houses and a shucking plant

Due to the limitations of the system it will be necessary for your client to remove the
twelve mobilehomes that are currently on the property The County agreed to allow six months
or until January 1 1995 to complete this removal on the understanding that two trailers will be
removed at each month interval Ile schedule will be as follows

August 1 1994 ttwo trailers to be removed leaving 10 on the property

September 1 1994 ttwo trailers to be removed leaving 8 on the property

October 1 1994 ttwo trailers to be removed leaving 6 on the property

November 1 1994 ttwo trailers to be removed leaving 4 on the property

December 1 1994 ttwo trailers to be removed leaving 2 trailers on the property
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January 1 1995 two trailers to be removed leaving none on the property
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F Robert Studdert Esq
June 23 1994
Page Two

The County is requesting the right to inspect the property on the first working day after
the first of each month in order to ensure compliance If compliance is not undertaken the
County reserves the right to pursue an action in the Superior Court requesting immediate
removal of all mobilehomes

The County is further requesting that pumping continue until a septic system is designed
approved and constructed Mr Lincoln will proceed with tests and design as soon as feasible
and should complete the necessary tests and design within a two month period The design will
be a repair but as the code requires will come as close as feasible to meet current standards

Please write back immediately to confirm this understanding

Sincerely yours

10
Alexis McBride

Deputy County Counsel

cc Tom Johnson
Debbi Poiani
Ed Stewart

Dave Mesagno
John Sansing
Richard Wirnert
Rich Lincoln
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F Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

June 23 1994

Re JOHNSONSOYSTERS COMPANY

Dear Mr Studdert

This letter will memorialize our meeting of June
writing the agreement that we reached

VT6YL

confirm in

The County granted an extension of the deadlines contained in our May 8 1994
letter in order to give you and your client an opportunity to negotiate with the Federal Parks
system for more land for a septic system to meet the needs of the property You reported and
this was confirmed by letter from John Sansig that your efforts met with failure resulting in the
siting of the septic system within its approximate present configuration

Due to the limitations of that area it will be necessary to design a septic system repair
rather than design a new system Marin County Codes allow a repair to service only a legal
entitlement As we discussed the only legal entitlement on the property according to county
records is two houses and a shucking plant

1 WNW

Due to the limitations of the system it will be necessary for your client to remove the
twelve mobilehomes that are currently on the property The County agreed to allow six months
or until January 1 1995 to complete this removal on the understanding that two trailers will be
removed at each month interval The schedule will be as follows

August 1 1994 two trailers to be removed leaving 10 on the property

September 1 1994 two trailers to be removed leaving 8 on the property

October 1 1994 two trailers to be removed leaving 6 on the property

November 1 1994 two trailers to be removed leaving 4 on the property

December 1 1994 two trailers to be removed leaving 2 trailers on the property

January 1 1995 two trailers to be removed leaving none on the property
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VT6YL

confirm in

The County granted an extension of the deadlines contained in our May 8 1994
letter in order to give you and your client an opportunity to negotiate with the Federal Parks
system for more land for a septic system to meet the needs of the property You reported and
this was confirmed by letter from John Sansig that your efforts met with failure resulting in the
siting of the septic system within its approximate present configuration

Due to the limitations of that area it will be necessary to design a septic system repair
rather than design a new system Marin County Codes allow a repair to service only a legal
entitlement As we discussed the only legal entitlement on the property according to county
records is two houses and a shucking plant

1 WNW

Due to the limitations of the system it will be necessary for your client to remove the
twelve mobilehomes that are currently on the property The County agreed to allow six months
or until January 1 1995 to complete this removal on the understanding that two trailers will be
removed at each month interval The schedule will be as follows

August 1 1994 two trailers to be removed leaving 10 on the property

September 1 1994 two trailers to be removed leaving 8 on the property

October 1 1994 two trailers to be removed leaving 6 on the property

November 1 1994 two trailers to be removed leaving 4 on the property

December 1 1994 two trailers to be removed leaving 2 trailers on the property

January 1 1995 two trailers to be removed leaving none on the property
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F Robert Studdert Esq
June 23 1994
Page Two

The County is requesting the right to inspect the property on the first working day after
the first of each month in order to ensure compliance If compliance is not undertaken the
County reserves the right to pursue an action in the Superior Court requesting immediate
removal of all mobilehomes

The County is further requesting that pumping continue until a septic system is designed
approved and constructed Mr Lincoln will proceed with tests and design as soon as feasible
and should complete the necessary tests and design within a two month period The design will
be a repair but as the code requires will come as close as feasible to meet current standards

Please write back immediately to confirm this understanding

Sincerely yours

Alexis McBride

Deputy County Counsel

cc Tom Johnson
Debbi Poiani
Ed Stewart

Dave Mesagno
John Sansing
Richard Wirnert
Rich Lincoln
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F Robert Studdert Esq
36 Professional Center Parkway
San Rafael CA 94903

Re JOHNSONSOYSTERS COMPANY

Dear Mr Studdert

This letter will memorialize our meeting of June
writing the agreement that we reached
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confirm in

The County granted an extension of the deadlines contained in our May 8 1994
letter in order to give you and your client an opportunity to negotiate with the Federal Parks
system for more land for a septic system to meet the needs of the property You reported and
this was confirmed by letter from John Sansig that your efforts met with failure resulting in the
siting of the septic system within its approximate present configuration

Due to the limitations of that area it will be necessary to design a septic system repair
rather than design a new system Marin County Codes allow a repair to service only a legal
entitlement As we discussed the only legal entitlement on the property according to county
records is two houses and a shucking plant

Due to the limitations of the system it will be necessary for your client to remove the
twelve mobilehomes that are currently on the property The County agreed to allow six months
or until January 1 1995 to complete this removal on the understanding that two trailers will be
removed at each month interval The schedule will be as follows

August 1 1994 two trailers to be removed leaving 10 on the property

September 1 1994 two trailers to be removed leaving 8 on the property

October 1 1994 two trailers to be removed leaving 6 on the property

November 1 1994 two trailers to be removed leaving 4 on the property

December 1 1994 two trailers to be removed leaving 2 trailers on the property

January 1 1995 two trailers to be removed leaving none on the property
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F Robert Studdert Esq
June 23 1994
Page Two

The County is requesting the right to inspect the property on the first working day after
the first of each month in order to ensure compliance If compliance is not undertaken the
County reserves the right to pursue an action in the Superior Court requesting immediate
removal of all mobilehomes

The County is further requesting that pumping continue until a septic system is designed
approved and constructed Mr Lincoln will proceed with tests and design as soon as feasible
and should complete the necessary tests and design within a two month period The design will
be a repair but as the code requires will come as close as feasible to meet current standards

Please write back immediately to confirm this understanding

Sincerely yours

711s
Alexis McBride

Deputy County Counsel

cc Tom Johnson
Debbi Poiani
Ed Stewart
Dave Mesagno
John Sansing
Richard Wirnert
Rich Lincoln
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October 31 1994

Ms Alexis J McBride
Deputy County Counsel
County Counsel of Marin
Civic Center Suite 342
San Rafael CA 94901

Dear Ms McBride

During our annual Special Use Permit review we discovered that the Johnson Oyster
Company JOC has not complied with the conditions outlined in your June 23 1994
letter to JOC In that letter the County Counsel required that JOC remove twelve
mobile homes from the property by eliminating two trailers each month beginning
August 1 As of this date only one trailer has been removed Earlier this year JOC
removed two small units from the property consisting of one motorhome and a small
traveltype trailer It does not appear that any effort has been made to remove any
additional units

Please advise us if you have made any changes to the implementation schedule as
outlined in your June 23 letter We look forward to continuing to work with your
agency in the hopes of resolving this matter

Sincerely

John L Sansing
Superintendent

bc

Chief Ranger
North District Ranger
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December 5 1995 CERTIFIED MAIL Z142 415 917

Mr Tom Johnson President
Johnson Oyster Company
PO Box 68
Inverness CA 94937

Dear Tom

A recent site visit on November 9 1995 confirmed that you remain in violation of
conditions contained in the Reservation of Use and Occupancy Tract 02106 Contract
No CX800032073 the Special Use Permit WROPORE6000306 and the Special
Use Permit WROPORE 6000501 This letter will serve as the first official
notification to Johnson Oyster Company of default of Reservation of Use and
Occupancy and Special Use Permit conditions

Regarding your Reservation of Use and Occupancy of a portion of Tract 05 102 147
acres you have specifically violated Condition 1 described in Exhibit C Condition 1
requires Johnson Oyster Company maintain in a safe sanitary and sightly condition
open to reasonable inspection by the Director and meeting all Federal State and
County health sanitation and safety standards applicable to operation of and residence
within areas engaged in the processing and retail sale of oysters Currently as stated in
a Marin County vs Johnson Oyster Company suit No 16531 October 18 1995 the
septic system water system and buildings are in violation of Marin County health and
safety codes

Further the National Park Service observed on November 9 1995 that the sites
authorized for use by the Johnson Oyster Company JOC contain two houses ten
trailers and a residence in a storage plant The Special Use Permits and the
Reservation of Use and Occupancy ROP authorize one residence and one trailer

Condition 5 authorizes a permanent residence shall be maintained upon the reserved
property occupied by a responsible employee of Vendor Currently the site has
numerous buildings and approximately eight trailers beyond one permanent residence
that have not been authorized by the National Park Service and have not been
permitted by Marin County

1
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Condition 7 states no permanent or temporary structure sign or other improvement of
any type whatsoever shall be erected by Vendor in or upon the reserved premises or
improvement without the prior written approval of the Director Currently numerous
structures including trailers have been erected without the permission of the National
Park Service and have not been permitted by Marin County

Regarding Special Use Permit WROPORE6000501 for the continuing use of a
water well drilled on non reserved Department of Interior property you are in non
compliance with permit condition 7 that requires permittee to comply with applicable
public health and sanitation standards and codes Currently as stated in Marin County
vs Johnson Oyster Company No 16531 October 18 1995 you have not received the
proper permits from the Marin County Environmental Health Services Division

Special Use Permit WROPORE6000306 allows parking space for Seashore and
Johnson Oyster Co visitors including an area for launching canoes kayaks or other
non motorized boats Currently the site authorized by the special use permit 22
acres contains two unauthorized trailers non permitted buildings and other structures
which are in violation of the permit conditions In addition one of the non permitted
building is being used as a residence

You are advised to consider this letter as your notice that the two above mentioned
tSpecial Use Permits will be revoked unless Johnson Oyster Company meets permit

conditions

While we regret that Johnson Oyster Company has breached the conditions of the
Reservation of Use and Occupancy and the two Special Use Permits we also want to
state that we have every intention of fulfilling our obligations in the original Reservation
of Use and Occupancy to allow an oyster operation to continue

Sincerely

Don L Neubacher

Superintendent

Enclosure

cc wc enc
Alexis McBride Deputy Marin County Counsel
Ralph Mihan Solicitor Department of Interior

DLNeubacheran12595

2
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December 15 1995

Mr Tom Johnson President

Johnson Oyster Company
PO Box 68

Inverness CA 94537

Dear Tom

On December 5 1995 we sent you a certified letter regarding
your non compliance with the Special Use Permit conditions for
use of National Park Service lands In addition to these

violations we have several other outstanding issues that will
need to be resolved in the near future Most of the following
items were discussed during your Fall meeting with Rangers Russ
Case and Charlie Strickfaden

1 Remove the dump truck scrap metal and debris from the side
yard by December 31 1995

2 Paint the fence adjacent to the side yard and side of the
plant storage trailer by December 31 1995

3 Clear the debris from the tidewater pond and remove the old
boat by December 31 1995

4 You may install a fence along the pond adjacent to your
trailers for the purpose of preventing debris from entering
the pond The fence should be a dark color dark green or
black and its appearance should be maintained in good
condition should its appearance deteriorate the fence may
need to be removed

5 Please continue your efforts to remove the oyster sludge
piles from the entrance to the parking lot by March 15
1996

6 Discontinue the use of plastic oyster spacers A

biodegradable substitute or alternative system should be
used The plastic spacer issue has been brought to your
attention previously and they continue to litter area
beaches
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Tom Johnson

Page two
December 15 1995

We appreciate your efforts to keep the entrance grounds and
parking lot clean Please do not hesitate to contact a North

District Ranger if you have any questions or concerns

Sincerely

Don L Newbacher

Superintendent

bc North District Ranger

RCaseFDeanat121495
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February 1 1996

Mr Tom Johnson President
Johnson Oyster Company
PO Box 68

Inverness CA 94937

Dear Tom

This letter will serve as your second written notice of potential revocation of Special Use
Permits WROPORE6000306 and WROPORE6000501 within Point Reyes National
Seashore because of failure to comply with permit conditions Your first written notice was
sent December 10 1995 and no response has been received to date

Consider this the final notice that the two above mentioned special use permits will be
revoked unless Johnson Oyster Company meets permit conditions within 30 days of receipt of
this letter If permit conditions are not met by March 1 1996 you will have 30 days to
vacate the premises and all property and debris must be removed from the site As stated in
your current permit the pemmittee will also be responsible for any damage resulting from this
use which would not reasonably be inherent in the use which the permittee is authorized to
make of the land described in this permit Therefore if damages have occurred to the
vacated property we will be issuing a bill of collection for required corrective actions

You are also advised that the National Park Service has no intention of issuing any future
special use permits until current permit and reservation conditions are met We concur with
the recent correspondence from Marin County Environmental Health David Mesagno to Tom
Johnson January 24 1996 which indicates that you must submit a proposal within your
current entitlements allowed under your permits and reservation
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Page 2

We also want to state that we have every intention to fulfill our obligations in the original
reservation of use and occupancy to allow an oyster operation to continue We regret that
Johnson Oyster Company has breached the conditions of the two permits and the reservation

Sincerely

Don L Neubacher

Superintendent

cc

Alexis McBride Deputy Marin County Counsel
Ralph Mihan Solicitor Department of Interi

DLNeubacheran2196

M



United States Department of the Interior
NATIONAL PARK SERVICE o

Point Reyes National Seashore

Point Reyes California 94956
IN REPLYREFER TO

L3019

April 10 1996

Mr Tom Johnson

Johnson Oyster Company
PO Box 68
Inverness CA 94937

Dear Mr Johnson

While your seed plant is essential to your operation it is outside your reserved parcel
From the inspection to be conducted within 30 days of the receipt of this letter by the
National Park Service Marin County and Johnson Oyster Company we will establish
whether the facility should remain at its current location or be removed and relocated to your
reserve parcel We acknowledge that the facility is essential to your operation and will
permit the facility if applicable building health and safety codes are met However if the
facility needs to be totally rehabilitated then we may wish to consider removal and new
constrution in another location

In addition to the health and building code compliance for your facilities as you have agreed
Johnson Oyster Company must initiate cleanup of the entire complex The issues that need to
be addressed are the general appearance and quality of construction storage locations and
oyster shell disposal These issues are discussed in more detail on the attached list Our
intent is to ensure a clean neat and appealing facility when park visitors arrive at Johnson
Oyster Company All of the attached issues will be resolved by August 1 1996

Sincerely

Don L Neubacher

Superintendent

cc Robert Studdert Attorney at Law
Ralph Mihan Field Solicitor
Alexis McBride County Counsel
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JOHNSON OYSTER COMPANY

FACILITY CLEANUP AND SITE APPREARANCE

The following issues were discussed during a site inspection of Johnson Oyster Company on
March 8 1996 These issues will need to be resolved prior to a new Special Use Permit being
issued for National Park Service lands at JohnsonsOyster Company

1 Remove the two saltwater wells and pump facilities on the shoreline and return the
sites to a natural appearance

2 Remove conveyer belt debris pile from the kayak parking area

3 Discontinue any storage of materials shells or debris in the kayak parking area to
present an open and clean visitor area and positive first impression upon arriving at
the facility

4 Remove dirt and broken shell piles on the northeast side of the facility at the entrance
area

5 Eliminate the spreading of broken oyster shell gravel along the entrance road
Restore natural contour of shoreline

6 Eliminate any further filling of the bay with oyster shells or other debris

7 Restrict all storage of equipment and oyster shells to the flat area south of the seed
plant which will be out of public view

8 Clean up the shell punch area and screen from public view

9 Remove and properly dispose of tires and debris in fenced enclosure

10 Modify fenced storage area to contain trash dumpsters A fencegate should be
constructed to provide access to dumpster truck

11 Provide documentation on permits andor waivers on the fenced grey water leach sump
adjacent to the processing plant



United States Department of the Interior
NATIONAL PARK SERVICE o

Point Reyes National Seashore
Point Reyes California 94936

IN REPLYPEFERTO

L3019

April 10 1996

Mr Tom Johnson

Johnson Oyster Company
PO Box 68
Inverness CA 94937

Dear Mr Johnson

As a result of our meetings with you on March 6 and 8 we are providing you this written
summary of the NPS stated position and what you agreed to regarding the JohnsonsOyster
Company facilities

Consistent with the intent and reasons set forth in our letter of February 1 1996 the special
use permits WRO PORE6000306 WRO5300449and WRO6000501 for the National
Park Service lands adjacent to your reserved parcel are revoked as of the date of this letter

During our meeting on March 6 you agreed to remove all but four of the mobile homes by
July 1 1996 Specifically you also agreed to remove units 1 2 6 8 9 and 10 by July 1
1996 survey map to follow We understand that you want to retain units 3 4 5 and 7 as
the four authorized trailers You also agreed that 4 and 7 would be relocated behind the
current residence and screened from view

The reason for the removal of the six mobile homes is to bring you into compliance with the
terms of your reservation of possession as well as the special use permits with the National
Park Service Our mutual review of the 1972 appraisal report for the National Park Services
purchase of JohnsonsOyster Company fee lands reveals that at that time there were one
house one cabin and three mobile homes present on the portion of property reserved by
Johnson Oyster Company at the time NPS acquired the land

Your reserved property right was for the use of a specific part of the acquired lands for 40
expires 2012 years with only those buildings thereon at that time and the cash purchase
price was adjusted accordingly The terms of your reservation clearly stated that no
additional buildings were allowed upon the reserved lands without written approval of the
Park Service Further the subsequent special use permits to complement your operation with
parking space for adjoining lands did not permit buildings thereon During our March 8
inspection of your facilities we confirmed that there are now one cabin one house and 10
mobile homes 7 additional currently on site some on the reserved lands and several on
special use permit lands
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Regarding building health and safety code violations all remainingauthorized housing units
one house one cabin four trailers must meet State and County codes and will be inspected
by State and County representatives to ensure they meet current codes Violations must be
corrected as directed by the applicable agency and be completed by August 1 1996 All
other structures will be inspected within 30 days of the date of this letter by Marin County
and the National Park Service As deemed appropriate the facilities will be required to
undergo design review and violations of building health and safety codes shall be corrected
within 60 days of issuance of building permits The building permits must be obtained within
60 days of septic water system and well permits

The existing water system under special use permit must be approved by Marin County
Environmental Health Department Specifically the existing water well and water system
will need to be permitted by Marin County and any modifications the County requires will be
completed within 60 days andor as directed by Marin County officials When Marin County
approval is received the National Park Service will issue a new special use permit to allow
its operation The National Park Service will inspect the water meter at the well and we plan
to convert water consumption charges to a metered rate

As you agreed the construction and design documents for the waste water system will be
submitted to Marin County within 60 days of the receipt of this letter The system will be
redesigned and rehabilitated by October 1 1996 You will need to apply to Marin County for
a permit to design and construct a new septic and leach field for the two residences four
mobile homes and processing facilities All of the waste water system permit applications
and construction will require review and approval by applicable State and County agencies
after which National Park Service approval must be obtained Only after such approval in
writing will NPS grant approval and issue a special use permit to allow for use of land for
waste water treatement

Finally we are encouraged by our meeting on March 6 and 8 We urge you to show good
faith on your stated agreement to comply with the requirements of your original reservation
and the subsequent special use permit terms with the National Park Service as well as the
State of California and County of Marin If real progress is made we can envision a
cooperative situation in the future Please call my office if you have any questions regarding
this letter or recent discussions

Sincerely

Don Neubacher

Superintendent

cc Robert Studdert Attorney at Law
Ralph Mihan Field Solicitor
Alexis McBride County Counsel
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May 301996
Don Neubacher Superintendents
National Park Service
Point Reyes NationalSeashore
Point Reyes CA 94956

Re Johnson Oyster Company
17171 Sir Francis Drake Blvd
Inverness CA i r
APN 109 13017

Dear Don

This letter comprises a list of Environmental Health Services violations noted during a joint
inspection of Johnson Oyster Company on May 7 1996 The violations will be limited to items
pertaining to sewage disposal potable water system and well and the retail food sales area
Sewage Disposal

A The sewage disposal system serving this facility was found to be failing on March 8 1994
To mitigate this situation Johnson Oyster Company JOC was ordered to discontinue use of the
septic system All sewage was to be hauled from the site by a licensed sewage pumping
company until a final septic system remedy was approved by this office Copies of all pump out
receipts were to be sent to Environmental Health Services on a weekly basis Pump out receipts
have not been submitted to Environmental Health Services on a weekly basis and therefore JOC
is not in compliance

Several n placed or rrinT ixThout frst beJ by this officeB evera trailers have beenrace r

C The retail sales area was enlarged andor reconstructed without prior approval of this office
D Two chemical toilets have been placed on the property without obtaining a permit from this
office
E The facility does not have an operable onsite sewage disposal system
F The septic system has not been repaired or replaced within the required time frame
G A waste discharge pond has been constructed and is currently operating without prior
approval of this office The discharge includes drainage and waste from sinks floor drains
shucking and a bottling process
H The 2 compartment sink in the algae shed discharges directly to Schooner Bay
I The algae and seeding vats discharge directly to Schooner Bay
J An office was constructed over the retail sales area without first being approved by this office

8 PRUVMD ON RECYCLED PAPER
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WATER SYSTEM AND WELL

A JOC is operating a community water system nontransient noncommunity public water
system without approval ofEnvironmental Health Services
B The well serving the water system was drilled and installed without obtaining the necessary
permit from Environmental Health Services

RETAIL FOOD OPERATION

A JOC is operating a retail food operation without a valid Environmental Health Services
permit
B JOC has remodeled and enlarged the retail sales area without first submitting complete plans
and specifications to Environmental Health Services A permit to remodel and enlarge the retail
food facility has never been issued to JOC

Please let me know if this office can be of any further assistance I believe that Ed Henry ofthe
Building Inspection Division will be providing you with additional details concerning structural
and related building and plumbing code violations

Sincerely

David Mesagno SupervisingREHS

cc Ed Stewart Chief Environmental Health Services
Chun Chang Regional Water Quality Control Board
Alexis McBride County Counsels Office
Don Gomsi DHS Environmental Management Branch
Mike Hernandez DHS Food And Drug Branch
CliffBowen DHS Office OfDrinking Water
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Don Neubacher Superintendent
Chief Park RangersOffice
Point Reyes National Seashore
Point Reyes CA 94956 iiPi

Dear Mr Neubacher

I would personally like to thank you for coordin
visit at the shellfish processing facility opera laez

Johnson Oster Company JOC on May 7 1996 in

representatives of your agency Marin County and the California
Department of Health were in attendance I have long felt that a
coordinated effort between the regulatory agencies would be
required to address most of the health concerns associated with
the harvesting processing and distribution of shellfish at JOC
Site inspections conducted at JOC by the California Health and
Safety Code HSC and the California Code of Regulations CCR
and the Code of Federal Regulations CFR These issues have

been summarized per your request

Harvesting

Of major concern is the lack of adequate controls for the
protection of shellfish prior to transfer onto the loading dock
at the facility The barges have been observed numerous times
with an accumulation ofsea gulls roosting on shellfish and they
have been exposed to potentially adverse environment effects
eg heat from the sun etc for prolonged periods of time CFR
11080 In addition shellstock has been observed stored in or

in contact with prohibited water located near the loading dock
CFR 11080

Water Quality

The water used by the firm for processing and sanitation
operations is also an area of concern The water has been

analyzed and been shown to have excessive iron content Although
it is acceptable for drinking water the iron does not appear to
have major public health impact but it does constitute a
contaminant in the shucked oysters and the production of ice on
site CFR 11037 and 11080
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Mr Don Neubacher Superintendent
Page 2
June 3 1996

Processing controls

There are a number of areas in which there is an observed need
for processing controls over the processing of shellfish Many
of these items overlap with areas mentioned in this summary eg
sanitation facilities construction harvesting issues etc
Two areas of major concern relate to the lack of temperature
controls on shellstock and shucked product The firm has

inadequate refrigeration space for the storage of shellstock
Most shellstock remains on the loading dock at ambient
temperature for extended periods of time which exposes the
product to potential decomposition CFR 11080 Moreover there
is a lack of training and supervision within the shucking room to
prevent shellfish from potential sources of contamination due to
sanitation handling and temperature considerations CFR 11010
and 11080

Record Keeping

The firm has been observed on several occasions to have
inadequate and not current harvest and sales records for the
purpose of traceability CCR 7725

Labeling

The firms labeling of shellfish is an area which has been called
into question There have been several instances in which the
harvest date and area have been omitted and or misrepresented
CCR 7741

Pest Control

The firm has failed to control potential contamination from
pests Dogs and cats have been observed freely roaming
throughout the general grounds loading dock and retail area

Additionally the lack of maintenance of the grounds provides
extensive areas of harborage for rodents and flies Within the

processing plant there is inadequate sealing of openings to the
outside including door frames the conveyor entrance and floor
drains CFR 11020



Mr Don Neubacher Superintendent
Page 3
June 3 1996

sanitation

The overall sanitation of the firm is inadequate to protect food
products from potential contamination The employees have been
observed to lack adequate training in proper sanitation
principles and techniques for equipment sanitationand personal
hygiene A major aspect of the lack of control is the use of
sanitizer bleach at unknown concentrations This poses the
potential for ineffective sanitization of work surfaces and the
potential for the introduction of indirect food additives to the
shellfish CFR 11035 The lack of handwash facilities within
the shucking and packing room exacerbate the lack of proper
sanitation controls CFR 11037

Building and Grounds

The current processing facility has existed in excess of 30 years
without major renovation FDB has significant concerns regarding
the condition ofthe loading dock shellfish conveyor system
shucking room and packing room Most of the facility and
equipment are not constructed to be maintained in a sanitary
condition ie smooth durable non corrosive surfaces CFR
11020 11035 11037 and 11040 Further the infrastructure
consisting of plumbing sewage disposal and electrical
components does not appear to be installed to applicable codes
CFR 11037

Enforcement Actions

Currently our legal office has requested that FDB hold an
administrative hearing prior to requesting either an injunction
or revocation of firm license We are beginning this process
now

FDB has discussed the violations noted subsequent to each
inspection and made an effort to work with the firm for the
resolution of concerns On occasion the firm has responded with
written action plans for addressing the problems noted however
little improvement has been observed in the areas noted It is

hoped that the efforts of the Park Service in conjunction with
state and local agencies will provide a forum in which JOC and
the regulatory agencies can address the issues and come to some
resolution of our public health concerns



Mr Don Neubacher Superintendent
Page 4
June 3 1996

Should you have any questions please call me at 415 9049738

Sincerely

Owo3
Warren D Crawford

Regional Administrator
Food Drug Branch

MFHseg
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THOMAS G HENDRICKS County Counsel State Bar
ALFJOS J McBRIDE Deputy State Bar 97367
Suite 342 Civic Center
San Rafael California 94903
Telephone 1 415 4997890
Fax 1 415 4993796

Attorneys for Plaintiffs
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MAR 21 1997

JOHN P MONTGOMERYGwrt Executive Of1ff
MARIN COUNTy COURTS

BY C Baker Deputy

SUPERIOR COURT OF CALIFORNIA
FOR MARIN COUNTY

PEOPLE OF TAE STATE OF
CALIFORNIA acting by and through the
COUNTY OF MARIN

Plaintiffs
VS

JOHNSON OYSTER COMPANY
INCORPORATED TOM JOHNSON AND
DOES 120 INCLUSIVE

Defendants

ALICIA FLORES et al

Intervenors

NO 165361

STIPULATED AGREEMENT BEINVFEN
THE PARTIES AND ORDER

Iti
This stipulation is entered into this day of 1yand between

the parties For the purposes of this Agreement all time frames shall run from the date that the
Fudge of the Superior Court signs this Agreement unless otherwise specified

1 The parties hereto agree that a design review application with a site plan
bowing the proposed improvements locate don the subject property at 17171 Sir Francis Drake
3oulevard Inverness AP 109 13017 will be prepared by JOHNSON OYSTER COMPANY
NC hereinafter JOC and submitted to Community Development AgencyPlanning Division
vithin 45 days from the date of this agreement

2 The parties and the USPark Service have agreed that no more than four



i
1 mobile homes and two residences may remain on the subject property after September 30 1996
2 To accommodate this agreement five intervenors namely JuanJose Pelayo Alicia Flores Aida
3 Pelayo Manuel R Pelayo and Marin Pelayo the Relocated Intervenors and their families
4 reached a seperate agreement with JOC under the terms of which those families timely relocated
5 jOC and the Relocated Intervenors agree to work in good faith to formalize that seperate
6 agreement within 15 days
7 3 A septic system that meets current standards shall be designed and all
8 necessary permits and approvals from Environmental Health Services Divisor of the Community
9 Development Agency shall be obtained within 30 days of the date submitted This system shall

10 be constructed within six weeks of approval of septic system permit and coastal permit This

11 system shall have adequate capacity to process the waste that is produced form the uses and
12 operations specifically allowed under this agreement Unit such time as this septic system is

13 approved built and fully functioning defendants shall pump the failed septic system tank and
14 provide to Environment heal Services receipts for such pumping on a weekly basis For good
15 ceuseincluding but not limited to inclement weather an extension of time to construct the
16 approved system may be granted in writing by Environmental Health Services after written request
17 for such extension by JOC

18 4 A permit to drill a well shall be obtained from the Environmental Health
19 Services Division of the Community Development Agency within 90 days of the date of this
20 agreement

21 5 A retail food establishment permit shall be obtained from the Environmental
22 Health Services Division of the Community Development Agency within 90 days of the date of
23 this agreement

24 6 A Coastal Permit shall be obtained from the California Coastal Commission

25 within 120 days of the date of this agreement

26 7 Building permits shall be obtained from the Marin County Community
27 Development Agency Building Inspection Division for all work completed without building
28 permits and building permits shall be obtained for any work requiring such permits prior to

2



I commencement of work

2 8 Building permits shall be obtained from the Marin County Community
3 Development Agency Building Inspection Division for the structures adjacent and appurtenant
4 to the remaining trailers

5 9 Building permits shall be obtained from the Marin County Community
6 Development Agency Building Inspection Division for the addition to the house
7 10 Building permits shall be obtained from the Marin County Community
8 Development Agency Building Inspection Division for the wiring plumbing propane tanks the
9 well house and any new improvements JOC will either obtain a permit for the retail sales

10 office expansion the second story addition the three sided structure used for stringin8 of the
11 oyster shells and the containers used for storage and refrigeration OR submit a permit application
12 for replacement structures to serve the same use as that of commercial oyster production
13 11 JOC may continueoperation of theprocessing plant algae shed the growing
14 shed the retail sales office the second story addition and the threesided stringing shed and the
15 containers used for storage and refrigeration if the design review and required permits are
16 submitted in a timely basis as required by paragraph 10 JOC may continue the above operations
17 in their present locations until construction is completed on the replacement structures
18 Construction under the permits will commence upon issuance and continue in a timely fashion to
19 be completed within 24 twenty four months If any of the operations andstructures above have

20 not obtained required building or replacement permits or if the permit applications are
21 deniedwithdrawn or if construction is not completed within 24 months of obtaining the permit
22 then operations shall cease and the structures shall be removed
23 12 Any use operation or structure for which all required permits have not been
24 obtained within the time deadlines of this agreement shall be immediately terminated and removed
25 from the property This includes all uses operations and structures whether they be residential
26 commercial or agricultural

27 13 All permits required by this agreement shall be obtained within 90 days of
28 this agreement unless otherwise specified Extensions of time to obtain permits or complete

3
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construction may only be granted by the issuing agency in writing after written request for such
extension by JOC

Development Agency shall upon 48 hours notice be granted entry onto the propertyto ensure
compliance with this agreement

15 The Court shall retain jurisdiction for the purposes of enforcement of this

Stipulated Agreement and of the agreement between JOC and the Relocated Intervenors
16 The County shall dismiss their action for injunctive relief within 30 days of

the date of this agreement

17 plaintiff reserves the right to obtain a judgment pursuant to CCP 6646

14 Staff members of all divisions of the Marin County Community

COUNTY OF

IKOM0 Date 1 7

BOAO OF SUPERVISORS

B
ALEXIS J WRIDE
Attorney for Plaintiffs

I FOR THE DEF ENDANTS

JOHNSON OYSTER COMPANY INC and
TOM JOHNSON

BT M OHN ON

y
F ROBERT STUDDERT
Attorney for Defendants
Tom Johnson and Johnson Oyster Company Inc

Date 0477

Date t

Date 1 1 VO 9
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FOR THE INTERVENORS

LEGAL AID

B

J

MARCANTONIO
Attorney for Intervenors

Date
D7

This Agreement signed by the parties is hereby made an order of this Court It is

the order of this court that all parties shall bear their own attorneysfees and costs

Date larilgg7

4Ad M T R

Judge of the Superior Court

Icy
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United States Department of the Interior
NATIONAL PARK SERVICE o

Point Reyes National Seashore
PointReyes California 94956

IN REPLYREFERTO

L1425
02106

May 12 1998

Subject Replacement and Rehabilitation of Johnson Oyster Company Facilities

Dear Reviewer

Pursuant to the National Environmental Policy Act NEPA and the California Environmental
Quality Act CEQA the National Park Service and Marin County Community Development
Agency have prepared the enclosed Environmental Assessment EA and CEQA Initial Study
Checklist for the replacement and rehabilitation of the facilities at Johnson Oyster Company
JOC JOC operates under a reservation of use and occupancy agreement with the National Park
Service The JOC reservation of use and occupancy expires in 2012

Based on the EA the National Park Service proposes to approve a Finding ofNo Significant
Impact FONSI for the proposed action Alternative B Replacement and Rehabilitation of JOC
Facilities Based on the Initial Study Marin County has determined there will not be a
significant environmental impact therefore a Negative Declaration will be prepared

Marin County is considering the Initial Study for the purposes ofadopting a Negative
Declaration and taking action on a Design Review application individual sewage disposal
system and subsequent building permit The Marin County Planning Commission will hold a
public hearing on the JOC application for a Design Review sometime shortly after the National
Park Servicespublic hearing Please contact Tod Carr of the Marin County Community
Development Agency Planning Division at 4154996275 ifyou have any questions

If you challenge the decision on the merits of the project or the adoption of a Negative
Declaration ofEnvironmental Impact in court you will be limited to only raising those issue you
or someone else raised at the public hearing described in this notice or in written correspondence
delivered to the Community Development Agency at or prior to the Marin County Planning
Commissionpublic hearing



The National Park Service and Marin County Community Development Agency invite you to
express your comments on the EA to the point ofcontact listed below by June 19 1998

Superintendent
Point Reyes National Seashore
Point Reyes CA 94956

Email Ann

FAX 4156638132

A final decision will be determined on the proposed action will be made after the EA and Initial
Study Checklist have been reviewed

For additional information you may contact John DellOsso at Point Reyes National Seashore at
4156638522 ext 226

Thank you for your participation in the environmental assessment process

Sincerely

Don L Neubacher

Superintendent
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August 6 1998

Memorandum

To Regional Director Pacific West
ATTN Alan Schmierer Environmental Compliance Coordinator

From Superintendent Point Reyes National Seashore

Subject Environmental Assessment and FONSI

The enclosed Environmental Assessment EA and FONSI address the replacement and
rehabilitation of facilities at JohnsonsOyster Company JOC The National Park Service and
Marin County Community Development Agency conducted public review of the EA for thirty
days and closed to public comment on June 191998 Eleven letters were received from the
public Two letters endorsed Alternative B the preferred alternative Three letters expressed
concerns regarding the new facilities would create additional growth in the overall oyster
operation in Drakes Estero

At the July 18 1998 Point Reyes National SeashoreGolden Gate National Recreation Area
Citizens Advisory Commission meeting the project was unanimously approved

We will appreciate your favorable review and approval

Don L Neubacher

Enclosures



US Department of the interior
National Park Service

Point Reyes National Seashore

Finding of No Significant Impact FONSI
Johnson Oyster Company Replacement and Rehabilitation of Facilities

Point Reyes National Seashore

The National Park Service NPS has completed the Environmental Assessment EA for
construction and replacement of facilities at JohnsonsOyster Company JOC on Drakes
Estero The EA was prepared to assist the NPS planning and decision making process to
determine if an Environmental Impact Statement EIS was required for the proposed
replacement facilities and the construction of a new processing facility at JOC The EA
describes the NPS proposal and the affected environment and evaluates the effects of the
proposed action and alternatives on the environment

The EA evaluates and describes the following alternatives A a no action alternative B
rehabilitation of two facilities and construction of a new processing facility and C
rehabilitation of existing structures at same location

The preferred Alternative B was selected for implementation to bring the JOC into compliance
with federal state and Marin County health and safety regulations In addition this
alternative provides improvements to areas visual quality The no action was rejected because
it would not meet the goals of the parksGeneral Management Plan and would result in failure
to perform the necessary improvements which wouuld result in Marin County and the NPS
issuing cease and desist orders for the operation of the facility Alternative C did not provide
environmental benefits which would occur under the proposed action

The NPS Marin County conducted public review of the EA for 30 days with the comment
period ending on June 19 1998 The park received 11 lettersfattached regarding the project
Letters were received from the Marin Conservation League California Department of Fish
and Game CDFG Marin Audubon Society Sierra Club Marin Group Tomales Bay
Association the Environmental Forum of Marin Gulf of the Farallones National Marine
Sanctuary and two individuals

Two of the letters endorsed Alternative B The Proposed Action Both specifically discussed
the positive aspects of moving the main facility away from Drakes Estero



Three of the letters expressed concern that the new facilities would create additional growth in
the overall oyster operation in the Bay The letters indicated that additional growth may create
potential negative impacts The project is not sized to create additional growth in oyster
production in Drakes Bay The building has been only sized to meet public health and safety
codes In addition JOC has agreed as a condition of the NPS permit to not exceed an annual
processingproduction limit of 700000 lbs oyster weight This limit is the past peak
production level over the last 10 years This 700000 lbs limit will ensure that the new
facilities will not create additional growth and any new negative impacts in overall oyster
production in the estuary

General stewardship of the estuary by JOC was discussed in a number of letters Several of
the letters discussed oyster production related debris particularly black plastic tubes and
deteriorated plastic oyster bag around the JOC facility and on the shores of the estuary and
adjacent beaches To address this concern JOC has agreed as a condition of their permit to
monthly remove any debris from the shoreline The NPS and CDFG have agreed to monitor
JOC and inspect the shoreline on a regular basis JOC has also agreed to immediately remove
any unused or abandoned oyster racks In addition JOC has agreed to pay the Gulf of the
Farallones National Marine Sanctuary for quarterly monitoring of the shoreline

Longterm impacts of oyster production to resources in the estuary was a concern of a number
of organizations The NPS agrees that longterm impacts to estuary resources are not fully
known As stated above the NPS has concluded that there will not be any new impacts in the
estuary as a result of the alternative chosen However as a condition of the permit NPS
JOC Gulf of the Farallones National Marine Sanctuary and CDFG agree to begin a three
year research program on long term impacts of the oyster operations on estuarine species
This information will provide information for future modification of the permit and limits on
the oyster operation

The importation of foreign oyster stock into Drakes Estero and the potential contamination of
Drakes Bay with hitch hiking alien species was a concern of several of the organizations
To mitigate any impacts related to this issue both JOC and the CDFG have agreed to
establish a policy of zero tolerance develop a risk assessment and protocols for importing
Mexican oysters into Drakes Estero All foreign oyster stock shipments will be inspected by
CDFG and NPS prior to placement in the estuary If contaminated the stock will not be
placed in Drakes Estero

At the July 18 1998 Point Reyes National SeashoreGolden Gate National Recreation Area
Citizens Advisory Commission meeting the project was unanimously approved

The required migiation measures necessary to eliminate and minimize environmental impacts
are addressed in the mitigation matrix that follow

PA
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Vegetation To mitigate the invasion of non native vegetation the Point Reyes National

main disturbed site will be monitored and non native Seashore Resource

plants removed after construction from disturbed Management Staff
areas Areas will be replanted with natives where
needed At the leach field area the site will be
monitored to ensure rapid regrowth by surrounding
native vegetation All weed species will be removed
If necessary planting with natives will occur

Water Resources The site will be monitored during construction and Johnson Oyster
appropriate measures taken to ensure Drakes Estero Company
and adjacent pond are not contaminated with
sediments and construction debris Soil and straw
bale berms and plastic fencing will be established as
necessary to protect the estuary from sediments and
construction debris

Air Some dust will be generated from construction Johnson Oyster
activities Dust will be mitigated by watering of area Company
and covering truck leaving area with debris

Wildlife Park staff will monitor species before during and Point Reyes National
after the project to insure disturbance is minimal Seashore Resource

Resident bird nesting season will be avoided Management Staff

Threatened and NA

Endangered Species
Soils Some shortterm impacts due to heavy equipment on Johnson Oyster

site will occur These impacts can be mitigated by Company
JOC by regrading and restoring the site quickly to
allow regrowth of vegetation To minimize any soil
loss during construction the area will be sprayed
with water regularly to reduce dust and soil erosion
In addition ground disturbance will be kept to a
minimum less than three acres on the main
construction area and225 acres on the leach field
site to ensure soil erosion is minimal Any
materials stockpiled will be on previously disturbed
sites away from the estuary

Topography To mitigate any potential impact to new structures a Johnson Oyster



Additional Mitigation Efforts Required Related to Public Comments

Three letters received during the public comment period expressed concerns that new facilities
would create additional growth in the production of oysters The building is not sized to
create added space but to meet public health and safety codes of Marin County In addition
Johnson Oyster Company JOC has agreed as a conditional use of the permit not to exceed an
annual processing production limit of 700000 lbs oyster weight which is the past peak
production over the last 10 years

General stewardship of Drakes Estero by JOC was mentioned in a number of letters
Specifically the letters concerned the production related debris particularly black plastic
tubing and deteriorated oyster bags To address this concern JOC has agreed as a condition
of their permit to monthly remove any debris from the adjacent shoreline The National Park
Service and California Department of Fish Game have agreed to monitor JOC and inspect
the shoreline regularly JOC has also agreed to immediately remove any unused or abandoned
oyster racks and pay the Gulf of the Farallones National Marine Sanctuary to monitor the
shoreline quarterly

Longterm impacts of oyster production to resources in the estuary was a concern from a
number of organizations The XP8 agfees that these impa U are not fully knnwn As another
condition of the permit the NPS JOC CDFG and the Gulf of the Farallones NMS will begin

4

qualified soil engineer will investigate soil conditions Company
to ensure long term stability of proposed structures

Cultural Resources Archeological site will be fenced to protect from any NPS Regional
potential impacts and monitored throughout the Archeologist
construction period If any archeological material is
located during construction the project will be
stopped and the area evaluated

Visual Quality NA

Health Safety NA

Noise Shortterm impacts only during normal business Johnson Oyster
hours on weekdays as demolition crews remove the Company
structures and debris Residents will be notified of
construction activity and hours of all construction
activity will be regulated No construction can occur
before 700 am and after 700 pm

Public Services NA

Economic NA

Additional Mitigation Efforts Required Related to Public Comments

Three letters received during the public comment period expressed concerns that new facilities
would create additional growth in the production of oysters The building is not sized to
create added space but to meet public health and safety codes of Marin County In addition
Johnson Oyster Company JOC has agreed as a conditional use of the permit not to exceed an
annual processing production limit of 700000 lbs oyster weight which is the past peak
production over the last 10 years

General stewardship of Drakes Estero by JOC was mentioned in a number of letters
Specifically the letters concerned the production related debris particularly black plastic
tubing and deteriorated oyster bags To address this concern JOC has agreed as a condition
of their permit to monthly remove any debris from the adjacent shoreline The National Park
Service and California Department of Fish Game have agreed to monitor JOC and inspect
the shoreline regularly JOC has also agreed to immediately remove any unused or abandoned
oyster racks and pay the Gulf of the Farallones National Marine Sanctuary to monitor the
shoreline quarterly

Longterm impacts of oyster production to resources in the estuary was a concern from a
number of organizations The XP8 agfees that these impa U are not fully knnwn As another
condition of the permit the NPS JOC CDFG and the Gulf of the Farallones NMS will begin
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a threeyear research program on longterm impacts of the oyster operations on estuarine
species This information will provide information for future modification of the permit and
limits on the oyster operation

The importation of foreign oyster stock into Drakes Estero and the potential contamination of
Drakes Bay with hitch hiking alien species was a concern by several organizations To
mitigate any impacts related to this issue both JOC and the CDFG have agreed to establish a
policy of zero tolerance develop a risk assessment and protocols for importing Mexican
oysters into Drakes Estero All foreign oyster shipments will be inspected by CDFG and NPS
prior to placement in the estuary If contaminated the stock will not be placed into Drakes
Estero

Based on the analysis of the environmental assessment and the alternatives required mitigation
measures detailed on attached matrix and with consideration of the public commentthe
National Park Service will be authorized to undertake the replacement of two facilities and
construction of a new processing facility at JOC The National Park Service has determined
that this action will not have a significant impact upon the environment There are no
cumulative ipmact nor is precedent established by these actions Therefore the project will be
implemented and an environmental impact statement EIS will not be prepared

Recommend
Superintendent Point Reyes National Seashore ate

Approved
Regional Director Pacific West Date



Staff Report
Johnson Oyster Company Replacement and Rehabilitation of Facilities
Point Reyes National Seashore

Background

Pursuant to the National Environmental Policy Act NEPA and the California Environmental
Quality Act CEQA the National Park Service and Marin County Community Development
Agency have prepared an Environmental Assessment EA and CEQA Initial Study Checklist for
the replacement and rehabilitation ofthe facilities at Johnson Oyster Company JOC JOC
operates under a reservation of use and occupancy agreement with the National Park Service
NPS The agreement with JOC expires in 2012

Based on the EA the National Park Service proposes to approve a Finding of No Significant
Impact FONSI for the proposed action Alternative B Replacement and Rehabilitation ofJOCFacilities Based on the Initial Study Marin County has determined there will not be a significant
environmental impact therefore a negative declaration will be prepared

Summary of Comment from Public Review

The NPSMarin County conducted public review of the EA for 30 days with the comment period
ending on June 19 1998 The park received 11 letters attached regarding the project Letters
were received from the Marin Conservation League California Department of Fish and Game
CDFG Marin Audubon Society Sierra Club Marin Group Tomales Bay Association the
Environmental Forum ofMarin Gulf ofthe Farallones National Marine Sanctuary and two
individuals

Two of the letters endorsed Alternative B The Proposed Action Both specifically discussed the
positive aspects of moving the main facility away from Drakes Estero
Three ofthe letters expressed concern that the new facilities would create additional growth in the
overall oyster operation in the Bay The letters indicated that additional growth may create
potential negative impacts The project is not sized to create additional growth in oyster
production in Drakes Bay The building has been only sized to meet public health and safetycodes In addition JOC has agreed as a condition of the NPS permit to not exceed an annual
processingproduction limit of 700000 lbs oyster weight This limit is the past peak production
level over the last 10 years This 700000 lbs limit will ensure that the new facilities will not create
additional growth and any new negative impacts in overall oyster production in the estuary
General stewardship of the estuary by JOC was discussed in a number ofletters Several of the
letters discussed oyster production related debris particularly black plastic tubes and deteriorated
plastic oyster bag around the JOC facility and on the shores of the estuary and adjacent beaches
To address this concern JOC has agreed as a condition oftheir permit to monthly remove any
debris from the shoreline The NPS and CDFG have agreed to monitor JOC and inspect the
shoreline on a regular basis JOC has also agreed to immediately remove any unused or



abandoned oyster racks In addition JOC has agreed to pay the Gulf of the Farallones National
Marine Sanctuary for quarterly monitoring of the shoreline

Longterm impacts of oyster production to resources in the estuary was a concern of a number oforganizations The NPS agrees that longterm impacts to estuary resources are not fully knownAs stated above the NPS has concluded that there will not be any new impacts in the estuary as a
result ofthe alternative chosen However as a condition of the permit NPS JOC Gulf of the
Farallones National Marine Sanctuary and CDFG agree to begin a three year research program
on longterm impacts of the oyster operations on estuarine species This information will provide

information for future modification of the permit and limits on the oyster operation

The importation of foreign oyster stock into Drakes Estero and the potential contamination of
Drakes Bay with hitchhiking alien species was a concern by several ofthe organizations To
mitigate any impacts related to this issue both JOC and the CDFG have agreed to establish a
policy of zero tolerance develop a risk assessment and protocols for importing Mexican oystersinto Drakes Estero All foreign oyster stock shipments will be inspected by CDFG and NPS prior
to placement in the estuary If contaminated the stock will not be placed in Drakes Estero
Staff Recommendation to Commission

Based on the above conditions the staff recommends the Citizens Advisory Commission endorse
the Environmental Assessment for the Replacement and Rehabilitation of Johnson Oyster
Company facilities

7898
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Subject Environmental Compliance for Replacement and
Rehabilitation of Johnson Oyster Company Facilities

The revised Finding of No Significant Impact FONSI for this

facility management project is approved To finish this

particular impact analysisconservation planning process the

park should sendnotice of the decision along with copy of the

FONSI document to all individuals and organizations who received

or commented on the Environmental Assessment

4 John J Reynolds
Attachment
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U S Department of the interior
National Park Service

Point Reyes National Seashore

Finding of No Signirkant Impact FONSI
Jobuson Oyster Company Replacement and Rehabilitation ofFad

Point Reyes Natiounal Seashore

The National Park Service NPS has completed the Environmental Assessment EA for
construction and replacement of facilitiesat JohnsonsOyster Company JOC on Drakes
Estero The EA was prepared to assist the NPS planning and decision making process to
determine if an Environmental Impact Statement EIS was required for the proposed
replacement facilities and the construction of anew processing facility at JCIC The EA
describes the NPS proposal and the affected environment and evaluates the effects of the
proposed action and alternatives on the environment The EA was prepared in consultation
with the Morin County Community Development Agency to aid their use of the analysis in
fulfilling California Environmental Quality Act requirements

The EA evaluates and describes the following alternatives A a no action alternative B
rehabilitation of two facilities and construction of a new processing facility and C
rehabilitation of existing structures at same location

The preferred Alternative B was selected for implementation to bring the JOC into compliance
with federal soft and Morin County health and safety regulations In addition this
alternative provides improvements to areas visual quality The no action was rejected because
it would not meet the goals of the parks General Management Plan and would result in failure
to perform the necessary improvements which would result in Maria County and the NPS
issuing cease and desist orders for the operadon of the facility Alternative C did not provide
environmental benefits which would occur under the proposed action

The NPS Morin County conducted public review of the EA for 30 days with the comment
period ending on June 19 1998 The park received 11 letters regarding the project Letters
were received from the Maria Conservation League California Department of Fish and Game
CDFG Mann Audubon Society Sierra Club Morin Group Tomales Bay Association the
Fnvirontnental Fonun of Maria Gulf of the Farallones National Marine Sanctuary and two
individuals

Two of the letters endorsed Alternative B The Proposed Action Both specifically discussed
the positive aspects ofmoving the main facility away from Drakes Estero
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Three of the letters expressed concern that the now facilities would create additional growth in
the overall oyster operation in the Bay The letters indicated that additional growth may creme
potential negative impacts The project is not sized to create additional growth in oyster
production in Drakes Bay The building has been only sized to meet public health and safety
codes In addition JOC has agreed as a condition of the NPS permit to not exceed an annual
processingproduction limit of 700000 lbs oyster weight This limit is the past peak
production level over the last 10 years This 7000001bs limit will ensure that the new
facilities will not create additional growth and any new negative impacts in overall oyster
production in the estuary

General stewardship of the estuary by JOC was discussed in a number of letters Several of
the letters discussed oyster production related debris particularly black plastic tubes and
deteriorated plastic oyster bag around the JOC facility and on the shores of the estuary and
adjacent beaches To address this concern JOC has agreed as a condition of their permit to
monthly remove any debris from the shoreline The NPS and CDFG have agreed to monitor
JOC and inspect the shoreline on a regular basis JOC has also agreed to immediately remove
any unused or abandoned oyster racks In addition JOC has agreed to pay the Gulf of the
Farallones National Marine Sanctuary for quarterly monitoring of the shoreline

Longterm impacts of oyster production to resources in the estuary was a concern of a number
of organizations As stated above the NPS has concluded that there will not be any new
impacts in the estuary as a result of the alternative chosen However as a condition of the
permit NPS JOC Gulf of the Farallones National Marine Sanctuary and CDFG agree to
begin a three year research program on longberm impacts of the oyster operations on estuarine
species This information will provide information for future modification of the permit and
limits on the oyster operation

The importation of foreign oyster stock into Drakes Estero and the potential contamination of
Drakes Bay with hitchhiking alien species was a concern of several of the organizations
To mitigate any impacts related to this issue both JOC and the CDFG have agreed to
establish a policy of zero tolerance develop a risk assessment and protocols for importing
Mexican oysters into Drakes Estero All foreign oyster stock shipments will be inspected by
CDFG and NPS prior to placement in the estuary If contaminated the stock will not be
placed in Drakes Estero

At the July 18 1998 Point Reyes National SeashoreGolden Gate National Recreation Area
Citizens Advisory Commission meeting the project was unanimflusly approved

The required mitigation measures necessary to eliminate and minimize environmental impacts
are addressed in the mitigation matrix that follow
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Vegetation the invasion of nonnative vegetation theMbed Point Reyes National
site will be monitored and nonnative Seashore Resource

plants removed after construction from disturbed Mamgement Staff

areas Areas will be replanted with natives where
needed At the leach field area the site will be
monitored to ensure rapid regrowth by surrounding
native vegetation All weed species will be removed
If necessary planting with natives will occur

Water Resources The site will be monitored during construction and Johnson Oyster
appropriate measures taken to ensure Drakes Estero Company
and adjacent pond are not contaminated with
sediments and construction debris Soil and straw
bale berms and plastic fencing will be established as
necessary to protect the estuary from sediments and
construction debris

Air Some dust will be generated from construction Johnson Oyster
activities Dust will be mitigated by watering of area Company
and covering truck leaving area with debris

Wildlife Park staff will monitor species before during and Point Reyes National
after the project to insure disturbance is minimal Seashore Resource

Resident bird nesting season will be avoided Management Staff

Threatened and NA

Endangered Species
Soils Some shortterm impacts due to heavy equipment on Johnson Oyster

site will occur These impacts can be mitigated by Company
JOC by regrading and restoring the site quickly to
allow regrowth of vegetation To minimize any soil
loss during construction the area will be sprayed
with water regularly to reduce dust and soil erosion
In addition ground disturbance will be kept to a
minimum less than three acres on the main
construction area and 225 acres on the leach field
site to ensure soil erosion is minimal Any materials
stockpiled will be on previously disturbed sites away
from the estuary

Topography To mitigate any potential impact to new structures a Johnson Oyster
qualified soil engineer will investigate soil conditions Company
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Based on the analysis of the environmental assessment and the alternatives required mitigation
measures and with consideration of the public comment the National Park Service will be
authorized to undertake the replacement of two facilities and construction of a new processing
facility at JOC The National Park Service has determined that this action will not have a
significant impact upon the environment There are no cumulative impact nor is precedent
established by these actions Therefore the project will be implemented and an environmental
impact statemerit EIS will not be prepared

Recommended
PointReyes National Seashore

Approved
Regi Director Pac West

Date

k
Date

to ensure longterm stability of proposed structures
Cultural Resources Archeological site will be fenced to protect from any NPS Regional

potential impacts and monitored throughout the Archeologist
constructionperiod If any archeological material is
located during construction the project will be
stopped and the area evaluated

Visual Quality NA

Health Safety NA

Noise Shortterm impacts only during normal business Johnson Oyster
hours on weekdays as demolition crews remove the Company
structures and debris Residents will be notified of
construction activity and hours of all construction
activity will be regulated No construction can occur
before 700 am and after 700 pm

Public Services NA

Economic NA

Based on the analysis of the environmental assessment and the alternatives required mitigation
measures and with consideration of the public comment the National Park Service will be
authorized to undertake the replacement of two facilities and construction of a new processing
facility at JOC The National Park Service has determined that this action will not have a
significant impact upon the environment There are no cumulative impact nor is precedent
established by these actions Therefore the project will be implemented and an environmental
impact statemerit EIS will not be prepared

Recommended
PointReyes National Seashore

Approved
Regi Director Pac West

Date

k
Date



MARIN COUNTY PLANNING COMMISSION MINUTES
SEPTEMBER 14 1998

Marin County Civic Center Room 319 San Rafael California

Commissioners Present Jan Alff Viegel
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Patty Garbarino
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Paul Luscznski
Deborah Ro land

Commissioners Absent

SttiPresent Scott R Davidson Planning Services Coordinator
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Tom Lai Senior Planner
Johanna Patri Planner
Tod Carr Planner
Neat Osborne Planner

Alexandra lorales Plannin Commission Secretar

Vinutes Approver on Septenther 28 1998

Convened at 100 pm
adjourned at 610 pm



10A NEGATIVE DECLARATION OF ENVIRONMENTAL IMPACT JOHNSONSOYSTER COMPANY
DESIGN REVIEW

10B DESIGN REVIEW JOHNSONSOYSTER COMPANY

Application proposing construction of mariculture facilities including 1 a 19 foot high 900 square foot
detached garage 2 a 20foot high 2625 square foot seed plant 3 a 16foot high 500 square foot string
plant and 4 a 36foot high 7600 square foot twostory processing plant The processing plant would
be relocated from directly adjacent to the shoreline to 100 feet east of Drakes Estero New septic and
water systems would be installed as part of the project The project would bring the oyster facilities into
compliance with Federal State and County health and safety standards The subject property is located
at 17171 Sir Francis Drake Boulevard Point Reyes National Seashore and is further identified as
AssessorsParcel 109 13017

Prior to taking any action the Planning Commission will consider granting a Negative Declaration of
Environmental Impact

Tod Carr project planner presented the merits of the proposed project as set forth in the staff report
Additionally he noted the supplemental memorandums dated September 8 September 10 and September 14
1998 recommending modifications to the proposed resolution

The hearing was opened to public testimony

Bob Studder applicantsattorney endorsed staffs recommendation

Cela OConnor Sierra Club Marin suggested that the Johnsons Oyster Company agree to the following 1
production should not exceed 700000 pounds oyster weight per year 2 remove debris from the shoreline on
a regular basis 3 remove abandoned oyster racks and pay for monitoring of the shoreline 4 begin a three
year research program on long term impacts of the oyster operation on the estuarine species and 5 establish a
policy of zero tolerance of hitch hiking alien species on imported foreign oyster stock and develop a risk
assessment and protocols for importing Mexican oysters She concluded by recommending that the Negative
Declaration be approved conditioned upon the recommendations made and that the same conditions be imposed
on the Design Review

Frank Dean Assistant Superintendent of the Point Reyes National Seashore clarified that the oyster production
is limited to 700000 pounds oyster weight per year and that the threeyear research program is expected to
be extended

The hearing was closed to public testimony

After taking into consideration the information presented the Commission found the proposed project to be
environmentally sensitive and commended the applicants for their cooperation The Commission supported the
proposed project with the following modifications 1 Rewrite language in Section III of the Design Review
Resolution to maintain consistency with the requirements of the Settlement Agreement 2 add a new condition
requiring the applicant to submit an executed copy of the agreement between the National Park Service the
Gulf of Farallones national Marine Sanctuary the California Department of Fish and Game and Johnsons
Oyster Company regarding implementation of conditions of approval for the rehabilitation and construction of
facilities 3 add a new condition requiring that roof materials be of a matte finish and 4 include a stipulation
that only pacific islander oysters crassosereagigas will be harvested

PC Minutes

SEPTEMBER 14 1998
Item No 1 0A 106 Page 13



MARIN COUNTY PLANNING COMMISSION

RESOLUTION NO PC 98 122

A RESOLUTION ADOPTING A NEGATIVE DECLARATION OF ENVIRONMENTAL IMPACT
FOR THE US GOVERNMENTJOHNSONSOYSTER COMPANY DESIGN REVIEW

ASSESSORSPARCEL 109 13017

SECTION I FINDINGS

I WHEREAS the applicant Johnsons Oyster Company is requesting approval of a Design Review for
the rehabilitation of the Johnsons Oyster Company oyster processing facilities located near Drakes
Estero within the Point Reyes National Seashore The facilities include the following 1 19foot high
900 square foot detached garage 2 20foot high 2625 square foot seed plant 3 16foot high 500
square foot stringing plant and 4 36foot high 7600 square foot twostory processing plant The

processing plant would be relocated from directly adjacent to shoreline to 100 feet east of DrakesEstero
New septic are water systems would be installed as part of the project The project would bring the
oyster facilities into compliance with Federal State and County health and safety standards The subject
property is located at 17171 Sir Francis Drake Boulevard Point Reyes National Seashore and is further
identified as Assessors Parcel 109 13017

11 WHEREAS the National Park Service as Lead Agency under the National Environmental Policy Act
NEPA prepared an Environmental Assessment Initial Study for the project which determined that
potential impacts relating to Vegetation Water Resources Air Wildlife Soils Cultural Resources and
Noise are avoided or mitigated to a point where no significant effects would occur because revisions in
the project plans have been made by or agreed to by the applicant and there is no evidence that the
project as revised may have a significant effect on the environment and therefore have adopted a
Finding of No Significant Impact FONSI blarin County acting as Lead Agency under the California
Environmental Quality Act CEQA has reviewed the project description relative to the adopted
mitigation measures contained in the FONSI and conditions of approval attached to the Federal Lead
Agency permit for the project and have determined that there is no evidence that the project may have a
significant effect on the environment

III WHEREAS the Marin County Environmental Coordinator determined that based on the Environmental
AssessmentInitial Study a Negative Declaration of Environmental Impact was required for the project
pursuant to CEQA

IV WHEREAS on May 12 1998 an Environmental Assessment Initial Study was completed and distributed
by the National Park Service as Lead Agency to agencies and interested parties to commence a 30day
public review period for review and comment on the Environmental AssessmentInitial Study and a
Notice of the public review period and hearing date to consider approval of the Finding of No Significant
Impact FONSINegative Declaration was published in a general circulation newspaper pursuant to
CEQA

V WHEREAS after the close of the public review period on June 19 1998 the National Park Service
conducted a public hearing on July 18 1998 to receive public testimony on the adequacy of the
FONSI Negative Declaration for approval

PC Minutes
SEPTEMBER 14 1998
Item No 1 0A 106 Page 15



MARIN COUNTY PLANNING COMMISSION

RESOLUTION NO PC98123

A RESOLUTION APPROVING THE US GOVERNMENT JOHNSONSOYSTER COMPANY
DESIGN REVIEW

ASSESSORSPARCEL 109 13017

SECTION I FINDINGS

I WHEREAS the applicant Johnsons Oyster Company is requesting approval of a Design Review for the
rehabilitation of the JohnsonsOyster Company oyster processing facilities located near DrakesEstero
within the Point Reyes National Seashore The facilities include the following 1 19foot high 900
square foot detached garage 2 20foot high 2625 square foot seed plant 3 16 foot high 500 square
foot stringing plant and 4 36foot high 7600 square foot twostory processing plant The processing
plant would be relocated from directly adjacent to shoreline to 100 feet east of DrakesEstero New

septic are water systems would be installed as part of the project The project would bring the oyster
facilities into compliance with Federal State and County health and safety standards The subject

property is located at 17171 Sir Francis Drake Boulevard Inverness and is further identified as
AssessorsParcel 109 13017

II WHEREAS the Marin County Planning Commission held a duly noticed public hearing on September 14
1998 to consider the merits of the project and hear testimony in favor of and in opposition to the
project

III WHEREAS the Marin County Planning Commission rinds that an Negative Declaration of Environmental
Impact has been prepared stipulating that the proposed project would have no potentially significant
impacts on the environment

IV WHEREAS the Marin County Planning Commission finds that the proposed project is consistent with the
Marin Countywide Plan because it would

A Support continued mariculture operations in the coastal zone while protecting coastal wildlife
water and visual resources

B Conform with the governing land use designation relative to continued agricultural operations

C Comply with Marin County standards for flood control geotechnical engineering and seismic
safety and include improvements to protect lives and property from hazards

D Conform to the governing standards related to building height size and location

E Comply with governing development standards related to parking grading drainage and utility
improvements as verified by the Department of Public Works

F Not cause significant adverse impacts on water supply fire protection waste disposal schools
traffic and circulation or other services

G Minimize soil disturbance and maximize protection of natural vegetation

PC Minutes
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and southwest from JOC These facilities are subject to Point Reyes National Seashore General
Management Plan also and would not be impacted by the proposed project The proposed improvements

to the oyster facilities would occur within the designated lease area and therefore would not impact
public trails associated with the Point Reyes National Seashore

4 It will be properly and adequately landscaped with maximum retention of trees and other natural
material

No major changes in the topography are anticipated for rehabilitation replacement and construction of
the new facilities The project site is flat and therefore grading would be limited to construction of new
slab foundations septic and water system infrastructure and drainage improvements Foundations

would be slab on grade with drainage sloped away from buildings for use with the natural drainage
pattern as verified by the Department of Public Works Land Use and Water Resources Division There

is no landscaping proposed as part of the project because of the threat of invasive species possibly being
introduced into the surrounding natural coastal grass and scrub environment Approximately three acres

of ground disturbance would occur on an area dominated by non native vegetation In accordance with

National Park Service management policies and guidelines disturbed areas would be revegetated with
native plant materials eg seeds cuttings transplants that originated from the genetic stock onsite or
from other adjacent sources Revegetation efforts would be concentrated in and around the pond and
shoreline to estabish native salt grass grindelia and coyote brush

5 It will minimize or eliminate adverse physical or visual effects which might otherwise result from
unplanned or inappropriate development design or juxtaposition
The main oyster processing plant and its accessory building would be uniform in appearance because all
the proposed structures would utilize redwood board and batten siding with painted metal window trimand roofs The proposed building heights are appropriate in scale and are compatible with the
surrounding natural environment The oyster processing plant would appear as the primary commercial
element of the facilities with the remaining accessory structures appearing subordinate to it Lastly the

oyster processing plant would be relocated from the shoreline to a new location 100 feet back from
Drakes Estero This would allow the structure to better blend with the sloping coastal hillsides
surrounding the facilities while also creating improved views of DrakesEstero for the pub
The facilities are located within a narrow coastal plain between moderately steep coastal foothills As

such the facilities are predominately visible from within the lease area only The site is not visible from
Sir Francis Drake Boulevard or other public roads Persons hiking Bull Point may have views of the
facilities to the northeast but at that distance the proposed buildings would appear fairly small Persons

kayaking on Drakes Estero would have views of the facilities depending upon their location within theEstero However as discussed above staff finds that the proposed rehabilitation of the oyster facilities
would result in a visual improvement to the immediate area along the shoreline of Drakes Estero

6 It may contain roof overhang roofing material and siding material that are compatible both with
the principles of energy conserving design and with the prevailing architectural style in the
neighborhood

The proposed rehabilitated oyster processing facilities would utilize board and batten siding with metalwindow trim and roofing which would be compatible with the surrounding natural environment
Submittal of building permits for the project would require compliance with Uniform Building Code
standards including Title 24 requirements for energy calculations to ensure an energy conserving design

PC Minutes
SEPTEMBER 14 1998
Item No 1CIA 1 0B Page 19



7 All soils disturbed by development of the project shall be reseeded with native grasses or wildflowers to
control erosion

8 It shall be the responsibility of the applicant to store all construction materials and equipment at the site
or secured and approved offsite location in such a manner as to permit safe passage for vehicular
traffic at all times No vehicles may be parked at the site overnight No vehicles shall be parked along
the access road to JOC or in a manner which interrupts the passage of vehicles Every effort shall be

made by the holder of the building permit to strictly limit the number of vehicles used to transport
workers and materials to the site to the minimum necessary

9 Any changes or additions to the project shall be submitted to the Community Development Agency
CDA for review and approval before the contemplated modifications may be initiated The CDA

Director may approve minor modifications

Marin County Department of Public Works Land Use and Water Resources Division

10 BEFORE ISSUANCE OF A BUILDING PERMIT comply with the following requirements

a The site driveway retaining wall drainage and grading plans must be designed by a Registered
Civil Engineer Plans shall have hisher signature and wet stamp

b A separate Building Permit is required for site retaining walls with a height more than three feet
four feet when backfill area is not sloped

C Submit engineers calculations for sitedriveway retaining walls signed and stamped by Elie
engineer

d The site plan shall show site drainage Sheet flow drainage is encouraged Avoid ponding and
concentrated flows

e If grading is to be done between October 15 and April 15 an Erosion and Siltation Control Plan
shall be submitted

f Address surface runofferosion control measures for and after construction Show the measures on
the plans

g Note on the plans that retaining wall excavation and construction and grading and drainage shall be
certified in writing by the architect or engineer Parking spaces and dimensions shall be inspected
by DPW Engineer

Marin County Fire Department

1 I BEFORE FRAMING INSPECTION the applicant shall comply with the following requirements

a A minimum dedicated 20000 gallon fire protection water supply must be maintained This is to

supply the fire sprinkler system hose boxes and fire hydrant Fire department notification is
required if the supply drops below 20000 gallons

b A fire hydrant capable of flowing not less than 500 gallons per minute is required MCFD

standard 125inch and 1 45inch outlets Location to be determined by MCFD

PC Minutes
SEPTEMBER 14 1998
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NOW THEREFORE BE IT FURTHER RESOLVED that this decision approving the US

GovernmentJohnsons Oyster Company Design Review is final unless appealed to the Board of Supervisors
A Petition for Appeal and a 565000 filing fee must be submitted in the Community Development Agency
Planning Division Room 308 Civic Center San Rafael no later than 400 pm on September 21 1998
SECTION IV VOTE

PASSED AND ADOPTED at a regular meeting of the Planning Commission of he County of IvIarin State of
California on the 14th day of September 1998 by he following vote to wit

AYES Alff Wiegel Buddie Garbarino HerbersonJulin Lusczynski Rowland
NOES

ABSENT

eeltj A

Aa4
PATRICIA GARBARJNO CHAIRPERSON

MARIN COUNTY PLANNING COMMISSION
Attest

Alexandra Morales
Recording Secretary

PC Minutes
SEPTEMBER 14 1998
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United States Department of the Interior

NATIONAL PARK SERVICE
Point Reyes National Seashore
Point Reyes California 94956

June 11 1999

Johnson Oyster Company
PO Box 69
Point Reyes CA 94537

Dear Tom

Environmental planning for the proposed construction of a new oyster processing plant and
the replacement and rehabilitation of several existing accessory structures including upgradingand construction ofa new wastewater disposal system at the Johnson Oyster Company is
complete You may proceed with final project design in coordination with park staff and theCounty of Marin As you know the Advisory Commission at its July 18 1998 public
meeting concurred with park staff in its Finding ofNo Significant Impact based on theEnvironmental Assessment EA prepared earlier this year This approval completes the
design review portion for this project

Yourpark contact during design and construction will be Larry Harris 415 6638522 ext 237
Chief of Maintenance for Point Reyes National Seashore Although your wastewater permit
and building permits will be issued by Marin County authorities park staff will need to review
and approve your design to ensure that the environmental historic preservation and life safety
requirements described in the EA are reflected in the final construction documents
Park review of the construction specifications for the new sewage disposal system as
referenced in County ofMarin permit 49718 have been reviewed by park staff The
following comments and requirements are provided for your information
1 As requested by Sky Construction a temporary electrified cattle fence will be allowed to

keep cattle out of the construction site of the new leachfield and to help with therevegetation of the site to current conditions The fence will be removed after completerevegetation ofthe site has occurred This is anticipated to take at least 12 months
2 Park staff have agreed that revegetation of the leachfield may be accomplished by

removing and reusing the top three 3 inches of top soil The contractor must be careful
not to mix or otherwise contaminate the stored topsoil with other materials from the site
Staff recommends that dirt or material piles on site be marked or labeled to insure
differing soils are not mixed
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Page 2 June 11 1999

3 During the revegetation cycle the leachfield site must be monitored for non nativeexotic
plant species and as needed removed Park staff is available to provide assistance in plant
identification during this time Johnson Oyster Company will be responsible for actual
removal of nonnativeexoticplants or weeds

4 Preparing the route for the 3000 pipeline will be done without undue disturbance of soils
Specifically it is advised that the removing of brush and plants to allow site access for the
trenching equipment and installation of the pipeline be done by either cutting at ground
level or by rolling over crushing the brush Any undue or extensive soil disturbance will
require a higher level ofrestoration and revegetation at the end ofthe project

5 A constructionmaterial storage trailer will be allowed if located at main facility site This
unit cannot be used for sleeping quarters at any time

Thank you for your continuing efforts to improve and enhance the facilities and utility systems
at the Johnson Oyster Company

Sincerely

E C

Don L Neubacher
Superintendent
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MEMORANDUM

TO Alexis McBride Deputy County Counsel

FROM Debbi Poiani Sr Code Enforcement Specialist

RE JohnsonsOysters

DATE May 30 2003

PLF

AGENCY
ALDC FINDS DIRTCTOR

Planning

During our joint inspection of JohnsonsOysters on May 21 2003 I found the property to be in violation ofMaria
County Code Section2257132C0Apermitted uses for the following reasons

1 Ajunkyard as defined by MCC Section2202420is being operated on the property
2 Residences and Trailers that are accessory to the primary agricultural use of the property require a Use

Permit and Coastal Permit The previous Use Permits have expired The trailers are no longer under the
jurisdiction of the State as there are fewer than five

Building Inspection these are my notesEd can clarify
1 Retail Building Second story constructedwo permits stairs do not comply with UBC

2 Washroom and kitchen Exposed wiring plastic piping in the interior uneven walking surfaces floor
level changes Appears that this struc discharges directly into Bay

3 Shucking Sheds No Permits New office in nriddle shed Barrels of oil in shed have discharged onto the

4 Outside between the shucking sheds and the kitchen wiring is exposed and spliced

5 Fuel Tank Wiring is improperly installed exposed electrical wires no grounds to the equipment Tim
Underwood in DPW should inspect this above ground tank

6 Garage behind the green house No permit

7 Porch to Mobile home No permits

8 Location of propane tanks to residence Fire Dept needs to inspect
9 Green house vent to Water heater terminated improperly under eave of structure

Cc Ed Henry Assistant Chief Building Inspector

3501 Cmc CEO Dr P Room 308 SAN RAFAE1 CA 949034157 4154996269 Fax 415 49978M
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JohnsonsOysters
17171 Sir Francis Drake Inverness
5202003 DPMS

Kitchen sinkplastic piping
Does not appear to be
connected to septic
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JohnsonsOysters
17171 Sir Francis Drake Inverness

51202003 DPIMS

Uneven walkway surfaces



JohnsonsOysters
17171 Sir Francis Drake Inverness

51202003 DPMS

Shucking shack rnisc debris

Shucking shacksno permits
Misc debris



JohnsonsOysters
17171 Sir Francis Drake Inverness
5202003 DPMS

office no permits

This is recent construction

Office

Conversion of shucking shack to
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JohnsonsOysters
17171 Sir Francis Drake Inverness

51202003 DPMS

Porch on mobile home no permits and proximity of propane tank
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Johnsonsoysters
17171 Sir Francis Drake Inverness

51202003 DPMS

Porch on mobile home no permits and proximity of propane tank
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PATRICKK FAULKNER
S COUNTY COUNSEL

x

JACK FG0v1
ASSISTANTCOUNTY COUNSEL

DOROTHY R JONES
JAMES G FLAGEOLLET

CHIEF DEPUTIES

Mr Tom Johnson
JohnsonsOyster Company
PO Box 68
Inverness CA 94937

415 4996117

FAx 415 499 3796
TDD 415 4996172

September 10 2003

RE Stipulated Agreement between Johnsons
Marin 17171 Sir Francis Drake Blvd Inv
AP 109 13017

DearMr Johnson

ili441

NZUciI1 fit

SEP 12031

ALEXIS JMCBRIDE
MARTANN G RIVERS

NEgGIACOMINI BREWER
D D LZALTSMAN

PICHELE KENO

ANCf STUART GRISHAM
INIFE MWVUILLERMET

TH MAs F LYONS

BrRON K TOMA

AULETTE ENGLER
ADMINISTRATIVE ASSISTANT

r g iT

ounf of

Thank you for permitting an inspection of your property as provided
in paragraph 14 of the Stipulated Judgment executed on January 9 1997 I

have attached a copy of the Stipulated Judgment

The records of the County coupled with the inspection of the
property reveal that the following items contained in the Judgment remain
ignored and uncompleted

Item 3 The septic system for the commercial uses on the property has
been neither approved nor constructed

Item 4 A well permit has not been submitted or approved

Item 5 A retail food establishment permit has not been submitted or
approved

COUNTY COUNSEL OF MARIN COUNTY

3501 Civic Center Drive Suite
San Rafael California 94903f

Item 6A Coastal Permit was submitted and approved but has expired



0

Mr Tom Johnson
September 10 2003
Page 2

Items 7 8 10

No building permits have been submitted or approved
However there has been subsequent construction of an office
without the benefit of permits

Item 11 JOC has continued operations despite the fact that none of the
required permits were submitted as required by paragraph 10
No legal construction has taken place Therefore the following
provision of item 11 is operative If any ofthe operations and
structures above have not obtained required building or
replacement permits or if the permit applications are denied
withdrawn or if construction is not completed within 24 months
of obtaining the permit then operations shall cease and the
structures shall be removed

Item 12 Similarly provisions of this paragraph are operative Any use
operation or structure for which all required permits have not
been obtained with the time deadlines of this agreement shall be
immediately terminated and removed from the property This
includes all uses operations and structures whether they are
residential commercial or agricultural

Item 13 No record of any requests for time extensions are on file with
the Marin County Community Development Agency Planning
Division

I would draw your attention to the provisions of paragraph 12 The
Stipulated Agreement which was signed and made a Judgment of the Marin
County Superior Court mandates that any use operation or structure for
which all required permits have not been obtained within the time deadlines
ofthis agreement shall be immediately terminated and removed from the
property This includes all uses operations and structures whether they are
residential commercial or agriculture

The time lines for the required permits and any entitlements under the
Designed Review 9801 have long since expired leaving you no choice but

PL 4470



Mr Tom Johnson

September 10 2003
Page 3

to terminate the uses and operations at the site Please inform this office in
writing by September 30 2003 ofyour closure plans

Sincerely AzXwk
Alexis McBride

cc Tom Johnson Proof of Service
Don Neubacher US Dept ofInterior
Alex Hinds CDA Director
Michael Hernandez Dept ofHealth Services Food Drug
Deborah Poiani CDA

PL 4470
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COPY
THOMAS G HENDRICKS CoC

BarALEXIS J McBRIDE Deputy State
Suite 342 Civic Center
San Rafael California 94903
Telephone 1 415 4997890
Fax 1 415 4993796

Attorneys for Plaintiffs

nsel State Bar 35
97367 D

MAR 2 1 1997

JOHN P OWN Officer

MAR1N COUNTY COURTS
By C Baker Deputy

SUPERIOR COURT OF CALIFORNIA
FOR MARIN COUNTY

PEOPLE OF THE STA17E
d

OF
through theCALIFORNIA acting by g

COUNTY OF MARIN

Plaintiffs
VS

JOHNSON OYSTER COMPANY
INCORPORATED TOM JOHNSON AND
DOES 120 INCLUSIVE

Defendants

ALICIA FLORES et al

NO 165361

STIPULATED AGREEMENT BETWEEN
THE PARTIES AND ORDER

Intervenors
IA1

This stipulation is entered into this day of 199Y

the parties For the purposes of this Agreement all time frames shall run from the date that the
Judge of the Superior Court signs this Agreement unless otherwise specified

1 The parties hereto agree that a design review application with a site plan
showing the proposed improvements locate don the subject property at 17171 Sir Francis Drake
Boulevard Inverness AP 109 13017 will be prepared by JOHNSON OYSTER COMPANY
INC hereinafter JOC and submitted to Community Development AgencyPlanning Division
within 45days from the date of this agreement

2 The parties and the USPark Service have agreed that no more than four



I mobile homes and two residences may remain on the subject property after September 30 1996
2 To accommodate this agreement five intervenors namely JuanJose Pelayo Alicia Flores Aida
3 Pelayo Manuel R Pelayo and Marin Pelayo the Relocated Intervenors and their families

4 reached a seperate agreement with JOC under the terms of which those families timely relocated
5 JOC and the Relocated Intervenors agree to work in good faith to formalize that seperate
6 agreement within 15 days
7 3 A septic system that meets current standards shall be designed and all
8 necessary permits and approvals from Environmental Health Services Division of the Community
9 Development Agency shall be obtained within 30 days of the date submitted This system shall

10 be constructed within six weeks of approval of septic system permit and coastal permit This
11 system shall have adequate capacity to process th waste that is produced form the uses and
12 operations specifically allowed under this agreement Unit such time as this septic system is

13 approved built and fully functioning defendants shall pump the failed septic system tank and
14 provide to Environment heal Services receipts for such pumping on a weekly basis For good
15 causeincluding but not limited to inclement weather an extension of time to construct the
16 approved system may be granted in writing by Environmental Health Services after written request
17 for such extension by JOC

18 4 A permit to drill a well shall be obtained from the Environmental Health
19 Services Division of the Community Development Agency within 90 days of the date of this
20 agreement

21 5 A retail food establishment permit shall be obtained from the Environmental
22 Health Services Division of the Community Development Agency within 90 days of the date of
23 this agreement

24 6 A Coastal Permit shall be obtained from the California Coastal Commission
25 within 120 days of the date of this agreement
26 7 Building permits shall be obtained from the Marin County Community
27 Development Agency Building Inspection Division for all work completed without building
28 permits and building permits shall be obtained for any work requiring such permits prior to

2



I commencement of work

2 8 Building permits shall be obtained from the Marin County Community
3 Development Agency Building Inspection Division for the structures adjacent and appurtenant
4 to the remaining trailers

5 9 Building permits shall be obtained from the Marin County Community
6 Development Agency Building Inspection Division for the addition to the house
7 10 Building permits shall be obtained from the Marin County Community
8 Development Agency Building Inspection Division for the wiring plumbing propane tanks the
9 well house and any new improvements JOC will either obtain a permit for the retail sales

10 office expansion the second story addition the three sided structure used for stringing of the
11 oyster shells and the containers used for storage and refrigeration OR submit a permit application
12 for replacement structures to serve the same use as that of commercial oyster production
13 11 10C may continue operation of the processing plant algae shed the growing
14 shed the retail sales office the second story addition and th threesided stringing shed and the
15 containers used for storage and refrigeration if the design review and required permits are
16 submitted in a timely basis as required by paragraph 10 7OC may continue the above operations
17 in their present locations until construction is completed on the replacement structures
18 Construction under the permits will commence upon issuance and continue in a timely fashion to
19 be completed within 24 twenty four months If any of the operations and structures above have
20 not obtained required building or replacement permits or if the permit applications are
21 deniedwithdrawn or if construction is not completed within 24 months of obtaining the permit
22 then operations shall cease and the structures shall be removed
23 12 Any use operation or structure for which all required permits have not been
24 obtained within the time deadlines of this agreement shall be immediately terminated and removed
25 from th property This includes all uses operations and structures whether they be residential
26 commercial or agricultural

27 13 All permits required by this agreement shall be obtained within 90 days of
28 this agreement unless otherwise specified Extensions of time to obtain permits or complete

3
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construction may only be granted by the issuing agency in writing after written request for such
extension by JOC

14 Staff members of all divisions of the Marin County Community
Development Agency shall upon 48 hours notice be granted entry onto the property to ensure
compliance with this agreement

15 The Court shall retain jurisdiction for the purposes of enforcement of this
Stipulated Agreement and of the agreement between JOC and the Relocated Intervenors

16 The County shall dismiss their action for injunctive relief within 30 days of
the date of this agreement

17 Plaintiff reserves th right to obtain a judgment pursuant to CCP 6646
11 yI

COUNTY OF

BOAJW OF SUPERVISORS

By 4 VuAk
ALEXIS J WBRIDE
Attorney for Maintiffs

N FOR THE DEFENDANTS

JOHNSON OYSTER COMPANY INC and
TOM JOHNSON

By
TOM TOHNSON

i

F ROBERT VUDDERT
Attorney for Defendants
Tom Johnson and Johnson Oyster Company Inc

Date 6q

Date v 9

Date t

Date I It C

4
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FOIZ THE INTERVENORS

LEGAB
C MARCANTONIO

Attorney for Intervenors

Date 1 07

ORDER

This Agreement signed by the parties is hereby made an order of this Court It is
the order of this court that all parties shall bear their own attorneysfees and costs

Date16 Man Mg

404MLYT R

Judge of the Superior Court

rws1iav
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September 17 2003

Mr Tom Johnson
Johnson Oyster Company
17171 Sir Francis Drake Hwy
Inverness CA 94937

Dear Tom

As you know the National Park Service and Marin County officials inspected your lease and
permit area on Drakes Estero on May 21 2003 As a condition of the stipulated agreement
Marin County Superior Court No 165361 you were to complete several items
At this time and based on the inspection we believe you have not completed the following

1 A permit to drill the well has not been obtained from Environmental Health Services Division
Marin County

2 A retail food establishment permit has not been obtained from Environmental Health Services
Division Marin County

3 A Coastal Permit from the California Coastal Commission has not been obtained for various
structures

4 A sewage system has not been fully installed for the oyster processing facilities and
residential structures The domestic onsite wastewater treatment system installed in1999
was not installed as indicated on the Marin County approved plans Field examination ofthe
system layout could not reconcile what was observed with what the approved plans indicated
should have been installed The contractor City Sewer needs to be contacted and a site visit
arranged to account for this discrepancy The oyster facilities are directly discharging into a
leach pit that is potentially discharging into the Estero

5 Building permits for various buildingsoffice outbuildings structures adjacent to trailers
retails sales area etchave not been obtained from Marin County Community Development
Agency

6 Design review for new facilities was submitted to Marin County Community Planning
Agency However the design and environmental compliance review are now expired because
building permits were not acquired



i

During the inspection we found additional violations including

1 Water from shucking room drains directly into Estero Clear and obvious drainage shows
water spilling over edge of concrete foundation into small rivulet that runs approximately 50
feet into the Estero

2 In one of the outbuildings located within 60 feet of the Estero there were two 35gallon
drums three 5gallon buckets several 5gallon jugs and miscellaneous other containers filled
with what appears to be used oil andorgasoline The drums were overflowing onto the
earthen floor with no containment The buckets were without lids The apparently used oil
has been spilled over the outside ofthese containers on the wooden flooring and onto the
ground in that portion of the building without flooring There are also several used oil filters
lying among these containers There are several used auto or marine batteries left in this
building

3 The aboveground fuel storage tank is in an inadequate marginal containment structure The
storage tank is located in a 2compartment singlewall concrete containment structure The
homemade structure is situated against a cut into a rocky hillside The rocky material is
weathering and collecting against and into the containment structure This is reducing storage
volume of the structure The non monolithic nature of this concrete structure presents
potential for leaking at the cold joints formed between pours In the second compartmentthere are two 55gallon drums filled to overflowing with what appears to be used auto oil A
wooden power pole is installed in the floor ofthe compartment This pole penetrates the floor
and compromises the structural integrity of the structure

4 There are many 5 gallon fuel containers located throughout the property Several old
outboard engines are lying on the ground outside Several old refrigerators are lying around
the buildings In general the entire property shows a distinct lack of upkeep and no effort at
keeping the area clean or cleaning up ofmaterial tools or items not longer used or useful

5 A junkyard as defined by MCC Section2202420 is being operated on the property
6 Various other health and safety violations were found during the inspection including exposed

wiring improper vents etc
7 Buildings have been improved and added shucking area converted to office without

permission and Marin County and NPS building permits
Based on the above the Marin County Superior Court Order requires you to do the following

Item 12 page 3 Marin County Superior Court No 165361

Ifany of the operations and structures above have not obtained required building or
replacement permits or if the permit applications are denied withdrawn or if construction
is not completed within 24 months of obtaining the permit then operations shall cease and
the structures shall be removed

Item 12 page 3 Marin County Superior Court No 165361
Any use operation or structure for which all required permits have not been obtained
within the time deadlines of this agreement shall be immediately terminated and removed
from the property This includes all uses operations and structures whether they be
residential or agricultural
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In addition according to your reservation of use agreement with the National Park Service you
must comply with the following

The premises reserved by vendor hereunder shall at all times be maintained in a safe
sanitary and sightly condition open to reasonable inspection by the Director and meeting
all Federal State and County health sanitation and safety standards applicable to
operation of and residence with areas engaged in the process and retail sale ofoysters

For leach field permit MSC 853060002011 and water line permit MSC 853060002010 your
are required to follow the following clauses

Construction of Improvements or Alterations by Permittee shall be performed in
accordance with all Applicable Laws and approved design plans and shall be undertaken
and completed at Permitteessole cost and expense

Permitteesuse ofthe Premises shall be in accordance with all of the Provisions
contained in this Permit and all Applicable Laws

In addition the National Park Service has not received rental and use payments for various permit
activities Therefore you are in violation of the permit rental payment agreement clause

Based on the above information the National Park Service has no choice but to provide you 30
days notice of intent to revoke all special use permits for the Johnson Oyster Facility site and
provide notice to you that you are in violation of your use and occupancy agreement

Finally we must ensure you realize that you do not have authority or permission to construct any
new facilities on the reservation lands or other lands authorized under permits Regarding any
new facilities that were authorized by the completion of the Johnson Oyster Replacement and
Rehabilitation Environmental Assessment in 1998 the NPS revokes any authority for
construction and replacement activities

We regret that the situation has come to this conclusion however we do have the legal obligation
to provide safe facilities for the public and your employees and residents We strongly believe
that we have given you ample time to meet your obligations and have provided you the necessary
land for the septic system that was required As you know we also spent countless hours
preparing the environmental analysis and attended many meeting on these issues
Sincerely

Don L Neubacher
Superintendent

DLNeubacher91703
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December 4 2003

Chris Darnell
California Coastal Commission
45 Fremont Suite 2000
San Francisco CA 94105

Re Cease and Desist Order CCC03 CD12 Johnson Oyster Company

Dear Mr Darnell

We want to express our support ofthe Cease and Desist Order CCC03 CD12 at Johnson
Oyster Company JOC within Point Reyes National Seashore The JOC is under a Use
and Occupancy Agreement with the National Park Service NPS that essentially allows
use of147 acres for aquaculture facilities until 2012 The Agreement requires JOC to
meet all local state and federal regulations and laws

Over the course of more than ten years the National Park Service and the County of
Marin have worked with JOC to bring them into compliance with appropriate laws and
regulations Most ofthis effort has resulted in limited progress The final result was a
Stipulated Order 165361 1997 from the Superior Court ofCalifornia for Marin County
requiring the JOC to obtain proper permits build proper septic systems meet appropriate
health and safety codes and remove illegal structures Under the Order permitting by
the Coastal Commission was required If JOC did not meet the conditions of the Order
within 24 months they were required to removal all structures and cease operation To
date they have not fully completed any of the requirements ofthe Order

Therefore the NPS has written JOC to notify them of the parksintent to cancel all use
permits for the premises We appreciate being able to comment on this issue

Sincerely

Don L Neubacher

Superintendent

cc

County Counsel Marin County

DLNeubacheran120403









































































































































































































































































































































































































































































































































































































































































































































Concepts Newsletter 2003

In the National Park Service NPS
planning process we are required to assess a
range of management strategies Each one of
these is built around an underlying concept that
describes a possible direction for the future
These concepts were derived from public
input Five concepts one noaction and four

action concepts have been translated into

specific actions by the application of
management zones over the parks

These are preliminary ideas for the General
Management Plan GMP Each action concept
consists of a map and a description of intent
along with future actions This is the first time
they have been seen by you the public The
concepts and management zones may contain
some inconsistencies specific treatments may
not be explained andor ideas may not be frilly

developed This information is preliminary and
we need your input to fully refine future
alternatives and management zones

Please review the following preliminary
management zones and concepts and check to
see if your ideas are reflected If not we need
to know what we missed so that we can make

sure our management zones and alternatives
are comprehensive and will allow us to explore
the widest possible range of options Keep in
mind that in a GMP the level of detail will

remain fairly broad For example the GMP
may identify the appropriateness of certain
activities such as hiking or camping in general
areas of the park but may not identify specific
locations or routes

It is possible that you may tike some but
not all elements of one concept or that you

may like a concept but disagree with the way
we have translated it by the application of
management zones Maybe you have an
entirely different vision that would address
Point Reyes issues We need to know the
reasons for your likes and dislikes With your
comments we can reevaluate the number and

scope of the management zones and concepts
and modify them as necessary This is the kind
of feedback that will help us formulate the best
possible future for the parks

The National Park Service Mission

The mission of the National Park Service as defined by Congress in 1916 is to
conserve the scenery and the natural and historic objects and the wild life therein
and to provide for the enjoyment of the same in such manner and by such means as
will leave them unimpaired for the enjoyment of future generations
1916 Organic Act

GENERAL MANAGEMENT PLAN CONCEPT
PAGE I

GENERAL MANAGEMENT PLAN UPDATE

Don L Neubacher

Superintendent
Point Reyes National Seashore



Zoning The Foundation of Park Management

Management zoning is a planning tool
that helps to define appropriate resource
condition compatible use and appropriate
facilities Most of the National Seashore is

zoned under natural or cultural heritage
zoning Each of these two zones is made up of
subzones that further specify management
prescriptions There are two other zoning
classifications of lesser prevalence the
development zone and special use zone A brief
overview of each type of zoning is listed below

NATURAL HERITAGE ZONES

Wilderness

Wilderness zoning is managed for
preserving wilderness values biological
diversity and ecological integrity Visitors
would have opportunities to be immersed in
nature without intrusions In areas federally
designated as wilderness access by foot or by
horse is permitted providing opportunities for
solitude

Natural

Natural zoning acts as a transitional zone
between wilderness and developed zones It
connects developed sites via multiuse access
corridors Natural resources and processes
would remain as undisturbed as possible with
minimal development including restrooms and
trail access There is a lower expectation of
solitude and potentially more impact from
civilization in this zone

Reserves

Reserves are pristine areas with access
limited to protect areas of biological
significance Passive and low impact visitor
activities are permitted within reserves Park
staff and partners conduct research and
monitor resources to maintain the reserves

biological integrity

MarinePAreas

A marine protected area is any area of the
marine environment that provides increased
protection for part or all of the natural and
cultural resources therein

CULTURAL HERITAGE ZONES

CulturalLandscapes Zone

The land in this zone is altered from its

natural state for the purpose of preserving the
historic agricultural scene This zone preserves
working agricultural landscapes as part of
Point Reyes National Seashore and the
northern district of Golden Gate National

Recreation Area Comprised of dairy and beef
cattle ranches and fences views in this zone are

pastoral in nature

Historic Sites

Historic resources in this zone are actively
managed and preserved to maintain their
significance Many of the structures would be
adaptively managed and some modification
would occur to accommodate visitor use Sites

like the historic Lighthouse and Pierce Ranch
allow visitors to experience the past through
park programming and self guided trails Most
sites are easy to reach offer interpretation of
the resources and often have amenities
facilities such as picnic tables restrooms and
parking

Archeological Zone

This zone which has a concentration of

archeological sites is designed to protect
evidence of past human use including sacred
sites of the Coast Miwok Sites would not be

marked to prevent disturbance and sacred
Sites could be accessed only with an
appropriate authority Visitor use in this zone
would be limited to activities that do not

impact archeological resources

Development Zone

In areas designated as a development zone
the natural environment is often modified to

accommodate visitor and park operation
needs Roads visitor centers parking and
other facilities provide access and services but
limit opportunities for solitude

Special Uses

Special use zoning is found in only a few
areas managed by Point Reyes National
Seashore Areas in this zone are impacted as
permitted in special use agreements The land
in these areas is often open to the public but
noise and visual intrusions are prevalent Also
public lands managed by others suchas state
parks are designated as special use areas and
have specific management and visitor use
guidelines

PAGE 2 POINT REYES NATIONAL SEASHOREINORTH DISTRIcr GOLDEN GATE NATIONAL RFCREATION AREA 2003



The Concepts

degraded would be protected Invasive species
would be removed from sensitive areas

Threatened and endangered species would be
closely monitored and protected

VisitorOpportunities and Experiences

3

CONCEPT 1 CONTINUING CURRENT MANAGEMENT
THE NOACTION CONCEPT

Overview

The noaction concept represents the
existing conditions at the park if current
management actions and zoning continue
National Park Service staff would continue to

manage the parks as directed in the current
General Management Plan 1980 For the
foreseeable future there would be no major
change in management direction The parks
would continue to be an active partner in a
regional conservation strategy that would
include other agencies and community
organizations Facilities and resource programs
would continue as they have This concept
provides a baseline for evaluating changes and
impacts in the other concepts

Cultural Resources Protection

The cultural resource program would
continue to focus on protection of
archeological sites and preservation of historic
landscapes and structures As funding is
obtained many of the parks 297 historic
structures would be stabilized and preserved
Archeological sites would be reviewed and
stabilized for longterm preservation The
Cultural Landscape Zone currently
comprising 13 dairy and beef ranches would
continue in operation Leases would be

renewed and continued under existing
agreements In areas where sensitive resources
exist measures would be taken to protect
natural and other cultural features

Natural Areas Wilderness and Resource
Management

The natural resource program would
continue to focus on preserving and restoring
ecosystems and applied research efforts With
more than half the National Seashore set aside

as wilderness or natural areas resource
management activities would continue to focus

on inventory and longterm monitoring of
plant and animal species Habitat restoration
would also continue as a major focus Creeks
that have impeded fish passage migration
would be restored wetland areas that are

Visitors to the parks would continue to
have many diverse opportunities The
spectrum would continue to include passive
recreation like bird watching and wildlife
viewing to more active opportunities like
backcountry hiking and camping The Seashore
would continue to maintain and operate three
visitor centers four backcountry campgrounds
its system of trails and access to beaches and
boating Exhibits and educational waysides
throughout the park would continue to offer
opportunities for education Ranger led talks
and walks would continue at current levels

Exhibits films and waysides would be updated
and replaced to keep them relevant to visitors
as funding becomes available Relevant
resource education would be available for

students and visitors

Below Concept 1 map
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The Concepts
x

CONCEPT 2 SPECIAL EMPHASIS ON PRESERVATION AND RESTORATION OF NATURAL RESOURCES

i

PACT FIC

OCEAN

RA If I R I

A

GULF OF THE FARALLONES NATIONAL MARINE SANCTUARY
O

C

PACI FIC OCEAN

Overview

Under this concept park management
would be focused on the preservation of native
species and natural processes and the
restoration of biodiversity Wilderness and
natural zoning would be expanded to enhance
the natural qualities of the park Changes in
land use would increase scenic qualities and
expand habitat for native species As a result
the cultural landscape zone would be reduced
through time Ranches with significant
historical integrity would continue to be
preserved Visitor experience would shift to
activities with low environmental impacts as
wilderness and natural zones expand The
trend throughout the Seashore would be
toward fewer buildings and facilities

CultuReso Managemen

Under this option cultural resources
would be managed to preserve the most
historically significant sites and structures
Historic structures would be maintained to the

best possible level of protection At a

Zoning
Wilderness

Natural

Cultural Landscape

Marine Protected Area

Special Use
P

Historic Sites

Development

minimum all statewide and nationally
significant sites would be preserved for public
enjoyment Beef and dairy operations would
continue until original permittees discontinue
ranching activities Archeological sites would
be documented and protected Sacred and
endangered archeological sites would also
receive priority and be protected and
maintained

Natural Areas Wilderness and Resource

Management

Resource preservation and restoration
would be the overriding consideration in the
parks Under this concept park managers
would expand wilderness and natural areas
and give greater focus to ecosystem
preservation and restoration To improve
ecological integrity invasive exotic species
removal efforts would be expanded Scientific
research and species monitoring would be
expanded to gather more baseline data on
ecosystem health and population trends
Marine protected areas and research facilities
could be created in cooperation with
California Department of Fish Game to
better understand and preserve the ocean
environment that surrounds the park

Vis Opportunitiesand Experienc

Under this concept there would be more
opportunities for solitude and improved
wildlife viewing and vistas The visitor
opportunities would focus on low impact
activities Some backcountry camping areas
would be altered to promote wilderness
camping and the trail system would be
expanded Beach access picnic areas and all
visitor center operations would remain open
consistent with current management however
new exhibits education programs and
waysides would focus on wilderness resource
science and stewardship themes The winter
shuttle operations would continue

i At left Concept 2 map
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The Concepts

CONCEPT 3 ENHANCED PARK VALUES BY BALANCING CULTURAL AND NATURAL RESOURCES
PRESERVATION

Overview

Only minor zoning changes from Concept
1 would occur under this concept A few areas
zoned as cultural landscape would be
reclassified as natural areas protecting sensitive
natural resources while two historic ranching
districts would be established to preserve
working agricultural landscapes Throughout
the parks natural resource monitoring and
restoration efforts would be expanded to
protect the parks ecological resources Some
access corridors into the wilderness zone

would be removed dispersing visitor use and
increasing wilderness values Only minor
additional park facilities would be built if
existing structures were not available

Cultural Resources Management

The parks historic resources would
receive the same level of protection as they
have under the current management The
cultural resource program would continue to
focus on protection of archeological sites and
the preservation of historic landscapes and
structures Under this concept a special
archeological zone would be established to
protect the sacred sites and cultural identity of
the Coast Miwok people Ranching would be
continued and promoted to preserve historic
cultural landscapes In areas of sensitive natural
resources ranching would be excluded

Natural Areas Wilderness and Resource

Management

Under this concept a variety of actions
would be conducted to help preserve park
natural resources National Park Service staff

would continue exotic species removal
Ecosystem restoration would be a major focus
Scientific research and species monitoring
would be expanded to gather more baseline
data on ecosystem health and population
trends Marine protected areas and research
facilities could be created in cooperation with
California Department of Fish Game to
better understand and preserve the ocean
environment that surrounds the park

Visitor Opportunities and Experiences

Changes in zoning would create a
diversity of activities that are presently
nonexistent A backcountry camping zone for
low density lowimpact camping would be
opened Elsewhere in the parks new group
and individual camps would open and expand
access In the front country all opportunities
and access currently available would be
maintained Improvements at trail heads a safe
bike lane a developed drivein campground
and roadside improvements could be
potentially added The winter shuttle
operations would continue

Below Concept 3 map

PAC 1 F I C

O C E AN

Zoning
Wilderness

Natural

Cultural Landscape
Marine Protected Area

Archeological

Special Use

Historic Sites

Development

fl PARE Rav

GULF OF THE FARALLONES NATIONAL MARINE SANCTUARY

PA C I F I C OCEAN

1

1

GENERAL MANAGEMENT PLAN CONCEPTS PAGE 5



The Concepts

CONCEPT 4 EMPHASIS ON IMPROVED VISITOR EXPERIENCE EDUCATION AND ACCESS

historic landscapes and structures Some minor
rezoning in ranching areas would occur to
protect sensitive habitat and coastal areas

Natural Areas Wilderness and Resource

Management

Providing visitors with a healthy
ecosystem to improve visitor experience and
educational opportunities would be a goal of
resource managers Exotic species removal
habitat restoration projects and scientific
research would be conducted Marine

protected areas and research facilities could be
created in cooperation with California
Department of Fish Game to better
understand and preserve the ocean
environment that surrounds the park

lom io

This concept would improve visitor

experiences by providing more opportunities
to enjoy and learn in the parks The parks
would be managed to provide a wider range of
visitor experiences and would reach out to a
greater diversity of visitor groups of all ages
abilities and economic and ethnic groups
Natural and cultural resources would be

P A C I F I C

OCEAN

managed to allow additional recreation while
protecting resources The focus would be on
providing lowimpact outdoor recreation
activities

Cultural Resources Management

The cultural resource program would
continue to focus on protection of
archeological sites and the preservation of

Zoning
Wilderness

Natural

Cultural Landscape
Marine Protected Area

Special Use

90 Historic Sites

Development

GULF Of TIE FARALLONES NATIONAL MARINE SANCTUARY 1

FACIFIC OCEAN

d5 m

Visitor Opportunities and Experiences

Whether visitors are looking for solitude
and wilderness a scenic drive or an
opportunity to understand the Seashores
resources a variety of experiences would be
offered Educational offerings would be
expanded for school groups and the public
through sciencebased programs at an ocean
life education center and throughout the parks
Frontcountry access and experiences would
be improved by managing views and improving
road and trailhead conditions Camping
opportunities would be expanded to include a
developed campground new walkin sites and
a wilderness camping zone for dispersed low
impact camping New trails would also be
added to the backcountry while visitor services
would be expanded in the front country
Visitor centers with improved exhibits would
operate with extended summer hours Exhibits
would be updated with new multimedia
technology The winter shuttle operations
could expand beyond current operations

At left Concept 4 map
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The Concepts

CONCEPT 5 ENHANCING CULTURAL LANDSCAPE PRESERVATION THROUGH SUSTAINABLE
AGRICULTURE

1nzsiesm

The parks 297 historic structures and
archeological resources would be protected
with a special emphasis on preserving working
agricultural landscapes Under this concept
there would be a net gain in agricultural lands
though some grazing exclusions would be
employed protecting sensitive natural and
cultural resources Natural resource
monitoring and restoration efforts would be
continued to protect the parks ecological
resources To improve visitor experience low
impact recreational opportunities such as trails
would be expanded while new park facilities
would only be built when absolutely necessary

CulRManagement

To enhance working agricultural
landscapes and the pastoral scene ranching
and grazing would be expanded to preserve the
agricultural character of Point Reyes National
Seashore and the northern district of Golden

Gate National Recreation Area An

archeological zone would be established to
protect the sacred sites and cultural identity of
the Coast Miwok people

Natural Areas Wilderness and Resource
Management

As in Concept 1 the natural resource
program would continue to focus on restoring
species and ecosystems inventorying and
monitoring and applied research efforts
throughout the parks Federally designated
wilderness would not be altered providing
habitat for much of the flora and fauna of the
two parks

Visitor Opportunities and Experiences

The majority of visitor opportunities and
experiences would remain consistent with

existing management however there would be
an added emphasis on the human history of
the Point Reyes area New trails would be

3

opened linking areas of cultural significance
Beach access and picnic areas would remain
open Through partnerships two new
education centers would be opened one
focusing on sustainable agriculture and the
other on Native American history and heritage
The winter shuttle operations would continue

Below Concept 5 map
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NEXT STEPS IN THE

PLANNING PROCESS

Prepare and publish for distribution and
public comment the draft GMPEIS
Winter 2005

Receive public comment on draft and
incorporate into final plan
Winter 2006

Stay Informed and Involved
Join our mailing list and send us
your comments Youll be notified
of any future meetings and receive
any future documents for review

United States Department of the JRteIIoI
National Park Service

Point Reyes National Seashore

Point Reyes Station CA 94956

PLANNING STUDIES CURRENTLY

UNDER WAY

The following studies are providing
background information to assist park
management with the updating of the General
Management Plan

Completed as of publication date for
this Newsletter

Trail Inventory and Condition Assessment
Comprehensive Interpretive Plan
Transportation Management Study
Transit Analysis for Point Reyes National
Seashore

GIS Vegetation Wetland Delineation
Map
Threatened and Endangered Species
Evaluation and Mapping

Still under way

Cultural Landscape Report
Administrative History
Historic Resource Study of Tomales Bay
Fire Management Plan
Archeological Overview and Assessment
Cultural Evaluation Study for Tocaloma

National Register Nominations for Olema
Valley and Point Reyes Ranches as well as
Radio Site

Point Reyes National Seashore
Facts

NATURAL FEATURES

80 miles of coastline

e 26 threatened and endangered species
over 900 species of flowering plants
over 490 species of birds recorded
50 species of mammals
28 species of reptiles and amphibians
32000 acres of wilderness

CULTURAL AND HISTORIC FEATURES
297 historic structures

over 120 known archeological sites
500000 objects and archival materials

INFRASTRUCTURE

4 backcountry campgrounds
17 water systems
147 miles of trails

100 miles of roads

over 25 million annual visitors
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Introduction

Harbor seals Phoca vitulina richardii are the dominant and only year round resident
pinniped in the San Francisco Bay Area California Within the San Francisco Bay Area
the population at Point Reyes represents the largest concentration of harbor seals in the
State of California other than the Channel Islands accounting for 20 of the mainland
breeding population Lowry and Carretta 2003 Much of the Point Reyes coastal zone
remains fairly pristine and provides excellent marine and terrestrial habitat for seals to
rest molt feed and breed where human encroachment is minimal

Longterm monitoring studies of harbor seals have been conducted at selected colonies at
Point Reyes since 1976 Allen et al 1989 Sydeman and Allen1999 Allen et al 2004
Vanderhoof and Allen 2005 The objectives of monitoring are to 1 detect changes in
population numbers 2 detect changes in reproductive success and 3 identify
anthropogenic or environmental factors that might affect population status and trends
The monitoring objectives and protocol are described in detail in Hester et al draft
protocol The information presented here is a summary ofthe data collected in Point
Reyes National Seashore and Golden Gate National Recreation Area during the 2006
breeding and molting seasons MarchJuly Summary data collected as part of a region
wide survey effort including adjacent areas San Francisco Bay San Mateo County and
Sonoma County where NPS surveys were conducted in conjunction with other agencies
and organizations for 2006 are also presented

Methods

Study Area
The study area extends from Tomales Point south to San Francisco Bay The Point Reyes
peninsula extends from Tomales Bay Lat 38 30N south to Bolinas Lagoon Lat 37
30N and is referred collectively as the Point Reyes sites Point Bonita in the Marin
Headlands is the southern most seal haul out site within the study area and is located at
the mouth of San Francisco Bay in Golden Gate National Recreation Area Coastal
embayments include Tomales Bay Drakes Estero and Limantour Estero Bolinas
Lagoon and San Francisco Bay The Point Reyes National Seashore PORE Golden
Gate National Recreation Area GOGA Gulfof the Farallones National Marine
Sanctuary GFNMS and the Marin County Department of Parks and Recreation share
jurisdiction over segments of this coastline

The topographic diversity of this coastal zone provides a broad range of substrates upon
which harbor seals haul out These include tidal mud flats offshore and onshore rocky

tidal ledges and sandy beaches Haul out site is defined as a terrestrial location where
seals aggregate for periods of rest birthing and suckling of young Harvey 1987
Thompson 1987 Coastal locations regularly surveyed included Tomales Point Point
Reyes Headland Duxbury Reef Double Point and Point Bonita estuarine locations
surveyed included Tomales Bay Drakes and Limantour Esteros and Bolinas Lagoon
Figure 1



Regional survey sites included colonies in San Francisco Bay Alcatraz Mowry Slough
Castro Rocks Yerba Buena Island and NewarksSlough Sonoma County Sea Ranch
South Sonoma sites Fort Ross and Jenner and San Mateo County Fitzgerald Marine
Reserve Pescadero Pebble Beach Point San Pedro Bean Hollow and Cowell Ranch
Beach Figure 1

Surveys
Harbor seal surveys were conducted during the breeding and molting seasons which run
from March 0 to May 30 and June 0 to July 30 respectively

National Park Service NPS biologists trained volunteers to conduct surveys ofharbor
seals during two inclass sessions and four field sessions Many of the volunteers were
previously trained and seasoned having surveyed seals in previous years Volunteers and
park biologists surveyed each Point Reyes site a minimum of once per week twice
during the peak of the breeding and molting seasons weather and logistics permitting
Point Bonita was also surveyed according to the same schedule The Point Reyes
Headland and the regional survey sites were surveyed once every two weeks on
concurrent weekends Surveys occurred primarily during low to medium tides the time
when the maximum numbers of seals haul out in the San Francisco Bay region Fancher
1979 Allen et al 1982

Harbor seals at Tomales Bay



Survey periods were designed to last approximately two hours with counts occurring at
halfhour intervals depending on location Each subsite was surveyed separately and
then summed to give a total for the site at each time interval All subsites were visible
from one location with the exception of Tomales Point and Bolinas Lagoon For each of
these sites each subsite was counted from two to four times per survey due to driving or
hiking distance between the subsites

For each subsite the observer recorded the total number ofadultimmature seals pups
dead pups red pelaged seals and any fresh shark bitten animals present Because of the
difficulty in distinguishing adult from immature seals these two age classes were lumped
together Pups were the young of the year and after weaning were difficult to distinguish
from yearling seals Consequently pup numbers were reliable only between March and
June 1 Red pelage results from the deposition of iron oxide precipitates on the hair shaft
and usually extends from the head down to the shoulder Allen et al 1993

All actual and potential disturbances to harbor seals were recorded during surveys from
the period ofMarch 1 to July 31 The total number of surveys where disturbances
were recorded was 221 Table 1 Observers recorded the time and the source of the
disturbance The seals response to a disturbance was classified as no response head
alert flush flush into water or unknown In the case of a flush or flush into water the
observer noted the number of seals that flushed the number of pups that were left alone
and the number of seals that remained in place After a flush into water the time when
the seals rehauled was also recorded In some cases an unknown disturbance and
unknown response was recorded if the disturbance occurred before the survey had
started and so the nature and extent of the disturbance was not directly observed The
rate of disturbances was calculated based on the number of disturbances per survey
period survey period was usually 2 hours but may have varied by V2 hour In future
reports disturbance rate will be calculated based on the number of disturbances per
survey hour in order to compare to other disturbance studies

Regional surveys occurred every two weeks March through July on weekends Friday
Sunday that had low tides around midday All of the PORE and GOGA sites as well as
the San Francisco Bay and Sonoma sites were surveyed during these weekends
Participants in the regionwide surveys included the GFNMS and FMSA San Francisco
State University US Fish and Wildlife Service Stewards of Slavianka a nonprofit
conservation group based in Sonoma County the Marine Mammal Center and Fitzgerald
Marine Reserve



Results and Discussion

Overall

In 2006 volunteers completed 221 surveys at sites in Marin County at PORE and GOGA
between March I and July 31 The combined maximum pup count total for all sites
during the breeding season was 1056 pups Table 1 The maximum pup count total for
just PORE sites excluding Point Bonita pup numbers in order to compare to previous
years was 1042 Table 2 The 2006 pup count is only 6 lower than 2005 Pup
numbers appeared to decrease since 2004 and 2006 was the lowest pup count recorded
since 1998 however we did not test for statistical significance Figure 2 Drakes Estero
and Double Point continue to show the highest numbers ofpups together producing 56
of the pups seen for 2006 at PORE and GOGA Table 1 Figure 3

The first pup observed in 2006 was on March 9 compared to March 6 in 2005 There is
no apparent trend in the date of fast pup observed between 2000 and 2006 or in location
Table 4

The decline in the overall number ofpups produced in 2006 compared to the previous
five years may be related to changes in marine conditions Upwelling was much reduced
in 2006 and similar to 2005 resulting in reduced krill which in turn may have affected
food availability for harbor seals

Many but not all haul out sites experienced a decline in pup numbers Pup numbers at
Tomales Bay decreased 43 compared to 2005 and were much lower when compared to
the mean over the past 4 years The maximum pup count for Tomales Bay in 2006 fell
well below the range of one standard deviation from the fiveyear mean Figure 5
Bolinas Lagoon and Drakes Estero though both had an increase in pup numbers in 2006
most likely resulting from the decrease in pups at Double Point Similar fluctuations
between these sites have been seen in previous years such as in 2003 when a northern
elephant seal Mirounga angustirostris disrupted the colony at Double Point resulting in
an increase in the number ofpups at Drakes Estero and Bolinas Lagoon Figure 4

The maximum total count ofall seals during the molt season for all sites at PORE and
GOGA was4709 seals Table 1 For just PORE sites the maximum count was4560
This count is 6 higher than in 2005 Table 2 The 2006 molt count total was the
highest in the past nine years except for in 2004 when the count was 5633 Figure 6
Seals from Drakes Estero and Double Point accounted for 4916ofthe maximum molt
count for PORE and GOGA combined Table 1 Figure 7

At PORE surveyors recorded 135 disturbances between March 1 and July 3 V 120 of
these were actual disturbances disturbances that resulted in a seal response while 15
were potential disturbances 4of all disturbances Of these potential disturbances
47 7 were human 20 3 were clammers 20 3 were motorboats and 13962
were barking dogs The average rate of actual disturbances per survey in 2006 for PORE
sites was 076 disturbances per survey This can be compared to 054 disturbances per
survey in 2005 Tomales Bay and Tomales Point colonies had the most significant
increase in disturbances when compared to previous years Figure 9 Bolinas Lagoon
had the highest rate of disturbance 13 disturbances per survey followed by Tomales



Bay 12 disturbances per survey Figure 8 In 2005 Drakes Estero had the highest rate
of disturbance 103 disturbances per survey Figure 9 Fortythree percent 52 of all
disturbances in 2006 resulted in seals flushing into the water

Twentyone percent of the actual disturbances in 2006 were caused by humans Figure
10 Other identifiable disturbances were from non motorboats 130o motor boats
11 and birds 10 Nineteen percent of disturbances were from unknown sources
These percentages were similar to disturbance data collected from 20022005 There was
an increase in 2006 in disturbances from motorboats and vehicles and a decrease in
disturbances from aircrafts compared to 2005 This decrease is related to a decline in
disturbances from ultralights low flying aircrafts in 2006 No aircraft disturbances
from 2006 were from ultralights Sources of disturbance that produced an increase in
the other category included construction noise at a residence near Bolinas Lagoon and
coyotes on the sandbars at Drakes Estero Table 3

There were no observed major mortality events in 2006 Pup numbers declined at
Double Point after rebounding from a northern elephant seal disturbance in 20022003
The decline in numbers at Double Point mid season were not explained from field
surveys however law enforcement rangers reported that a person was rescued by
helicopter adjacent to Double Point during the time that the seal numbers declined
Tomales Bay and Bolinas Lagoon pup numbers were the only sites found to have
maximum counts significantly different then their average range when compared to the
past 5 years

Two harbor seals pups were picked up by park visitors at Point Reyes in 2006 mistaking
the pups for being abandoned Both pups were picked up from McClurres Beach one on
41306 and the other on41906 The pups were taken to the Marine Mammal Center for
care The Marine Mammal Center also released 3 harbor seal pups at Point Reyes at
Chimney Rock one on7106 and 2 on60306

Pup nursing at Point Reyes



Summary by site

Bolinas Lagoon
29 surveys were completed at Bolinas Lagoon between March 1st and July 31 Bolinas
Lagoon had a high pup count of 174 the week ofMay 8 and a peak molt count of 448
the week of July 10 Table 1 Due to Bolinas Lagoonsclose proximity to a highway
the seals are very exposed to humans and traffic and had the highest rate of disturbance
this year 13 disturbances per survey Figure 8 Fortysix percent 17 ofdisturbances
were caused by humans On more than one occasion humans were seen walking on the
mudflats where seals haul out and one time four children were seen running along the
mudflats chasing seals into the water Twentytwo percent 8 of disturbances were
caused by birds Two of these were from large flocks of Brown Pelicans Pelecanus
occidentalis Bolinas Lagoon had a maximum Brown Pelican count of1350 in 2006
which is more than double the number seen in 2005 when the max count was 553

Sixteen percent of disturbances were from vehicles all being motorcycles There was
construction going on at a nearby residence causing a few of the disturbances early in the
season Although this site had the highest level of disturbance maximum pup and molt
counts did not seem to be affected

Double Point

30 surveys were completed at Double Point between March 1st and July 31 Double
Point had a high pu count of 247 the week ofApril 17 and a peak molt count of1086
the week ofJuly 3 Table 1 Double Point had one ofthe lowest disturbance rates 033
disturbances per survey Figure 8 The remoteness of this site coupled with being
surrounded by high cliffs reduces the exposure to human disturbances and may prevent
surveyors from identifying the natural sources for disturbance 40 ofthe disturbances
were from unknown causes and the other few were from aircrafts and motorboats far

offshore The peak pup count in 2006 is one week earlier than all previous years at
Double Point and likely the colony experienced a major disturbance related to a
helicopter rescue at the fourth week of April resulting in seals moving to Bolinas Lagoon
which was much higher in 2006 and Drakes Estero Unfortunately no observers were
present to document the likely disturbance

Drakes Estero

33 surveys were completed at Drakes Estero between March 1st and July 31 Drakes
Estero had a high pup count of 347 the week ofMay 1 and a peak molt count of1228
the week ofJuly 3 Table 1 Drakes Estero had the highest pup and molt numbers and
one of the highest levels of disturbance 097 disturbances per survey Figure 8 Park
regulations allow kayaks and canoes back in Drakes Estero after July 1 After that date
50 ofdisturbances were a result of these non motorboats Prior to July 1st most
disturbances were of unknown cause 47 Surveyors documented a bobcat and a coyote
disturbing seals on sandbars in Drakes Estero Other sources included low flying large
birds such as turkey vultures hikers and clam diggers on Limantour and Drakes Beaches
and kayaks after July at the end of the seasonal closure

Duxbury Reef
25 surveys were completed at Duxbury Reef between March 1 and July 31 Duxbury
Reef had a high pup count of 17 the week ofMay 1 5 and a peak molt count of 75 the



week of July 24 Table 1 Duxbury Reef had one of the lowest rates of disturbance
012 disturbances per survey Figure 8 The only recorded disturbance that resulted in
seals flushing into the water was when two dogs ran out to the haul out site chasing all
the seals into the water

Point Bonita

44 surveys were conducted at Point Bonita Point Bonita was added to the study area in
2005 The high pup count was14 which is much higher than the previous yearsdata and
the maximum molt count was 149 Tables 1 Disturbance data was compiled at GOGA
and will be analyzed in future reports

Point Reyes Headland

17 surveys were completed at Point Reyes Headland PRH between March 1 and July
31 PRH had a high pup count of 44 the week of May 8th and a peak molt count of462
the week of July 17 Table 1 PRH had the lowest rate of disturbance 006 with only
one disturbance recorded the source ofwhich was a researcher Figure 8 This haul out
site is a primary colony for northern elephant seals The peak count for northern elephant
seals between March I and July 31 was 896 the second week ofMay which coincides
with the peak molt period for elephant seals PRNS unpubl data The headland is often
enshrouded in fog and consequently surveys are limited

Tomales Bay

22 surveys were completed at Tomales Bay TB between March 0 and July 31
Tomales Bay had a high pup count of 108 during the week of May 1 st and a peak molt
count of 681 the week of July 17 Table 1 The disturbance rate doubled in the past
year from 06 disturbances per survey in 2005 to 12 disturbances per survey in 2006
which is significantly greater than the average range of disturbances over the past 4 years
Figure 8 Figure 9 This site also had a significant decrease in pup numbers as well
Figure 5 38 of disturbances were from motorboats and represents the most
motorboat incidences seen over the season 23 of the disturbances were from non
motorboats Other disturbance sources include clammers aircrafts and birds

Tomales Point

21 surveys were completed at Tomales Point TP between March 1 and July 31
Tomales Point had a highxup count of 105 the week ofApril 17th and a peak molt count
of 580 the week of July 5 Table 1 The disturbance rate was 062 disturbances per
survey Figure 8 54 ofthese disturbances were caused by humans either hikers on
the beach or abalone divers The rate of disturbance continues to increase at Tomales

Point this year being significantly higher than the average range of previous years
Figure 9 The point is often enshrouded in fog and consequently surveys are limited

Regional Sites
Twelve regional surveys were completed starting on March 4 and ending July 29 at 22
locations The seasonal peak for pups was during the week of May 6 and the peak for
molting seals was during the week of July 15 The maximum number of seals during the
breeding season was 5101 and the average was 32092 The maximum number of seals
during the molt was5285 with an average of41528Table 5 Point Reyes had the
highest concentration of seals with Double Point and Drakes Estero accounting for 35



of adults during the breeding season 46 ofpups produced and 37 of molting seals
The maximum count ofpups was 1157 and the first pups were identified at Double Point
on March 4th Of the 22 areas surveyed simultaneously only 3 produced I00 pups
Tomales Point Drakes Estero and Double Point Within San Francisco Bay Castro
Rocks accounted for the majority of seals followed by Mowry Slough a reversal of last
years surveys Sonoma County coast haul out sites were composed of a number of small
sites with larger concentrations at Sea Ranch and Jenner San Mateo County coast sites
were also composed of a number of small sites adding up to larger concentrations at
Pebble Beach and Fitzgerald Marine Reserve No seals were counted during surveys at
Bean Hollow during the entire season Cowell Ranch Beach and Fitzgerald Marine
Reserve accounted for most of the seals counted in the county but few pups were
recorded there 45

Disturbances during surveys ranged from a male northern elephant seal attacking harbor
seals at Jenner to people on foot tide pooling at Point Bonita Seals at Double Point were
disturbed by a helicopter during a cliff rescue of a park visitor resulting in reduced
pupping at this site compared to the previous year The primary sources for disturbance
at San Francisco Bay were loud vehicles on the Richmond San Rafael Bridge at Castro
Rocks aircraft and motor boats at Yerba Buena Island

Collaboration

Point Reyes National Seashore and Golden Gate National Recreation Area collaborated
with multiple government agencies nonprofit organizations and individuals on projects
related to the harbor seal populationofcentral California The parks collaborated with
NOAA on a Tomales Bay stewardship program called SEALS Park rangers ferried
docents on boats out onto the mud flats in Tomales Bay to educate visitors and clam
diggers about seals twice during the pupping season The parks also collaborated with
the Marine Mammal Center on a study ofharbor seal health that will be initiated in 2007
at Tomales and San Francisco Bays

10

Harbor seals on floats in Tomales Bay



Summary

Compared to 2005 the total pup numbers at PORE and GOGA were lower in 2006 and
the molt numbers were higher The numbers for both seasons were comparable to
previous years and within the normal range of variation but the maximum pup count for
2006 was the lowest recorded since 1998 The pup counts at PORE sites appear to be
decreasing since 2004 however we did not test the statistical significance of this decline
The molt counts for 2006 were the highest recorded in the last nine years other than in
2004 The rate of disturbances per survey on the weekends at PORE sites have increased
since 2005 Disturbances were site specific however humans on foot and boaters
remain the two most frequent sources of human related disturbance across all sites

11

Harbor seal haul out at Tomales Point
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Table 5 Regional surveys of harbor seals in central California March 1 through July 31 2006 Twelve surveys
were scheduled 7 during the breeding season and 5 during the molt but some sites could not be surveyed all dates
because of logistics or weather NDnod data

Location
Breeding Season Molt Season

Average SE
Total
Max

Pup
Max Average SE

Total
Max

Sonoma Coun
Sonoma Coast 14050 9396 248 71 23950 4759 302

Fort Ross 4900 2893 97 14 ND

Jenner 7880 6277 179 30 29450 17466 418

Marin County
Tomales Bay 41825 6405 503 88 58425 9760 681

Tomales Point 26413 12302 462 105 39900 15385 540

Point Reyes Headland 8563 6439 219 35 36375 13474 462

Drakes

EsteroLimantour 65750 24081 1002 288 85025 13270 975

Double Point 50650 12305 723 237 68025 23176 904

Duabury Reef 4325 1688 73 17 3575 29081 75

Bolinas Lagoon 18950 6665 286 82 36000 11130 448

Point Bonita 4625 3550 106 13 7775 3244 119

San Francisco Bay
Alcatraz 417 194 6 0 100 ND 1

Castro Rocks 20240 9446 339 37

YBI 6150 1071 81 4 14033 6408 190

Newark Slough 1820 1470 38 11 225 450 9

Mowry Slough 11200 7438 229 58 12425 3070 161

San Mateo County
Point San Pedro 1500 15 0 ND

Cowell Ranch 7360 2737 112 20 ND

Pescadero 2880 2199 55 6 ND

Pebble Beach 5920 1559 82 25 ND

Bean Hollow 000 000 0 0 ND

Fitzgerald Marine
Reserve 15500 8196 246 16 ND

ALL SITES 1 3209171 415283 5285

Based on the total for a single day
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Figure 1 Harbor seal haul out sites in Marin County and San Francisco Bay California Map does not
present all of the regional survey locations included in Sonoma and San Mateo counties TBTomales Bay
TPTomales Point DEDrakes Estero PRHPoint Reyes Headland LELimantour Estero DP
Point DRDuabury Reef BLBolinas lagoon PBPoint Bonita CRCastro Rocks YBIYerba Buena
Island MSSlough
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Figure 2 Total Pup Counts at PORE excluding Point Bonita from 19972006 seasons See text for methods

Figure 3 Maximum pup counts by site at PORE and GOGA during the 2006 season See text for methods
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Figure 4 Maximum pup counts by site at PORE 20022006 seasons See teat for methods
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Figure 6 Total molt counts for PORE excluding Point Bonita from 19982006 seasons See text for
methods

Figure 7 Maximum molt counts by site for PORE and GOGA during the 2006 season See text for methods
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Figure 8 Average number of disturbances per survey by site at Point Reyes 2006 See teat for methods

Figure 9 Average number of disturbances per survey by site at Point Reyes for 20032006 See text for
methods
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Figure 10 Causes for disturbance by percent for all of Point Reyes sites in 2006
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INTRODUCTION

Harbor seal colonies in the Point Reyes area Marin County contribute

about 20 of the mainland California breeding population Allen and Huber

1984 Hanan et al 1986 and consequently deserve attention when devising

regional management policies Estimates for the size of the state and

Point Reyes populations are based on direct ground and aerial counts

without corrections for the number of seals hauled out on a given day

relative to the total number of seals present in the area Consequently

estimates are rough and are likely low In addition it is difficult to

relate numbers among seasons This problem is not unique to the Point

Reyes population

Several researchers have addressed the problem using marked animals and

have derived correction factors with varying attendance patterns based on

location time of day and season of year Brow and Mate 1981 Pitcher and

McAllister 1981 Stewart and Yochem 1983 and Sullivan 1979 Stewart and

Yochem 1983 for the Channel Islands and Sullivan 1979 for Humboldt Bay

California found that seals spent about 40 of each day hauled out

Stewart and Yochem 1983 determined that marked seals hauled out on 65 of

the days in May 58 in June and 35 from October through December
Pitcher and McAllister 1981 estimated that seals in Alaska hauled out on

50 of the days in June and 41 in August and Herder 1986 found that

seals in the Klamath River area hauled out on average 56 of the days in

April and 64 in May

These researchers determined that the differences between total number

hauled out and the estimated population were a function of variations in

1
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daily haul patterns as well as movements to other areas Brown and

Mate 1983 determined that dispersal accounted for seasonal changes in the
number of seals hauled out in Oregon Movements appeared to be associated

with seasonal changes in reproductive status and in response to feeding

strategies Brown and Mate 1983 Herder 1986 Seals at the Klamath River

California moved locally to alternate haul out sites year round and

dispersed long distances in winter months Herder 1986 With the

exception of one inter island movement Stewart and Yochem 1983 found
seal movements were local leading them to conclude that reduced hauling

frequency accounted for the decline in seal numbers during the fall and
winter months

In the Point Reyes area we determined previously that seals displayed

diurnal and seasonal variation in haulout patterns Allen and Huber 1983
1984 Diurnal and tidal effects on seal haulout behavior varied within

an optimum range with most seal hauled out from midday to late afternoon
at low to medium tides depending on the physical attributes of each

location The diurnal pattern was similar to that of the southern Channel

Islands Stewart 1984 Mowry Slough in San Francisco Bay Faucher 1979
Southeast Farallon Island Ainley et al 1977 and Bolinas Lagoon Allen
et al 1985 Seals were seasonally most abundant during the spring and

summer coincident with the breeding and molt periods Maximum numbers

reached 2449 in May and 2502 in June 198384 During the fall and winter

the maximum number of seals was around 1000 animals It appeared that

seals were either moving to other haulout sites outside of Point Reyes in

the winter or spending more time at sea

2
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Information on seasonal activity patterns and fallwinter movements

would be invaluable for any long term management program for seals in the

Point Reyes area and in conjunction with results accumulated elsewhere

Stewart and Yochem 1983 Herder 1986 could provide more accurate

estimates of the California harbor seal population

In an effort to identify movement and seasonal activity patterns we

undertook a radiotagging program of harbor seals in Point Reyes We chose

this method based on the successful results obtained from radiotelemetry

studies by Brown and Mate 1983 Herder 1986 Pitcher and McAllister

1983 and Stewart and Yochem 1983 Our main objectives were to

determine 1 if the apparent decline in seal numbers during the winter

months was a function of dispersal and seasonal movements or a reduction

in the frequency of the haulout pattern 2 the destination of departing

animals 3 daily and seasonal variability in haulout behavior and 4

gender accounted for variations in the above

3
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STUDY AREA AND METHODS

Drakes Estero is an estuary where seals haul out on tidal mud flats

exposed at low medium and mediumhigh tides as well as on the tip of

Limantour Beach exposed at all tide levels This location is one of the

main breeding areas in the Point Reyes area Figure 1 Significantly

more seals were present during the spring and summer than during fall or

winter however in contrast to the two other important areas Tomales

Point and Double Point seals were present in substantial numbers year

round Allen and Huber 1983 1984 A maximum of 122 pups was counted in

May 1983 accounting for 196 122656 of the total numbers of seals

present Twenty three percent 122527 of all pups in the Point Reyes

area occurred at Drakes Estero in 1983

We chose to tag seals at Drakes Estero because of its significance to

the Point Reyes population because seals there exhibited the seasonal and

diurnal activity patterns characteristic of seals elsewhere in the area

and because the capture technique we wished to use was only possible in an

estuarine environment

Over a twoday period July 31 August 1 in 1985 we successfully

captured about 60 seals and affixed radio transmitters to 17 nine males

and eight females Our intention was to obtain a sample size of 10

females and 10 males rather than to randomly capture and tag whatever

seals happened to be caught therefore we released unmolted and immature

seals Personnel from the Point Reyes National Seashore the Point

Reyes Farallon Islands National Marine Sanctuary the National Marine

Fisheries Service the California Department of Fish and Game the Oregon

4
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Department of Fish and Wildlife and the Point Reyes Bird Observatory

assisted in the capture We captured seals in a 60fathom long gill net

with 8inch mesh set off the haulout site and then pulled ashore Two

power boats were used to deploy the net adjacent to the haulout site The

lead boat carried the net on a platform set above the transom This boat

approached the hauled out seals as rapidly as possible set the net as the

seals entered the water and then landed on the far side of the haulout

beach The second boat retrieved the other end of the net and landed A

third boat carried supplies and additional personnel for handling the

seals This method of capture was successfully developed and used in

Washington and Oregon for capturing harbor seals in estuaries and enabled

the researcher to capture a large number of seals over a short period of

time thereby minimizing the duration of disturbance days to the herd

Beach et al 1985

Captured seals were removed from the large net and individually placed

in small hoop nets This temporarily restrained the animals before they

were tagged and reduced aggressive interactions between seals thus

reducing injury Seventeen people were involved in handling the seals

One person recorded data three weighed seals two monitored the condition

of seals retained in hoop nets two marked seals with flippertags two to

three restrained seals being tagged one attached the radio transmitter

and one supplied the equipment tags resin etc All 17 people were

needed to pull the net ashore and place seals in hoop nets

Captured seals were weighed measured length and girth sexed

flipper tagged dyemarked and radiotagged The average time required to

b
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accomplish this was 1520 minutes per seal When the tide level began to

flood the haulout site any remaining seals were transferred by boat to

the mainland for processing Red Woolite sheep dye which lasts for about

three months was used to mark each seal for easy visualresighting

Fourteen seals were flippertagged with lime green Riese cattle ear tags

supplied by NMFS Two neoprene patches with an individual number code and

a color code for gender were glued with Locktight super glue to the fur

between the shoulder blades to provide an additional visual mark A radio

transmitter manufactured by Advanced Telemetry Systems Inc Bethel

Minnesota was glued to the fur on the back of the seals head with

Devcon 5minute epoxy for attachment procedures see Beach et al 1985

By attaching the radio tag to the head of the seal we were able to locate
seals when they were in the water Radio transmitters were 9 x 3 x 3 cm

weighed 60 gms had a 13inch flexible antenna and a life expectancy of

300 days Each transmitter had a frequency within the range of 164165

Mhz transmitting 55 pulses per minute

We monitored seals with an automated recording station and aerial

surveys The automated recording station was established on a bluff

overlooking Drakes Estero and consisted of an Esterline Angus 20channel

strip chart recorder a programmable scanning receiver a 12volt marine

battery and a Magi antenna The station recorded seals within a

twomile radius on a 24hour basis Each frequency was monitored by the

scanning receiver for 32 seconds and was scanned five to six times per

hour A seal was considered hauled out if it was recorded with two strong

pen marks in a row within a halfhour period a seal was considered in the

7
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vicinity but in the water if a strong pen mark in conjunction with two weak

marks within a halfhour was recorded We manually checked frequencies to

determine if radio interference from the nearby radio communication

facilities U S Coast Guard Station and RCA Gobal Communications Center

triggered pens and found that interference did not hinder distinguishing

whether a seal was hauled out Radio interference on one frequency

prevented our distinguishing whether one animal was in the water but did

not hinder our distinguishing when it was hauled out interpretation was

not impaired for the other frequencies A test transmitter was placed near

the remote station to verify that the receiving system was functioning

properly The remote receiving station was in operation from July 31

through September 5 and from October 25 through December 31 1985 and

from January 1 through February 16 and February 21 through April 30 1986

We checked and maintained the remote station almost daily in August and

semi weekly for the rest of the study period During visits we scanned all

frequencies and checked for signal drift Each signal was checked for a

period of five to ten minutes to detect seals in the water We based this

scan period from averaging dive times of tagged seals during the first

month of the project x 3 min range 5 sec 9 min 45 sec SD 2 min

n 76 We made visual searches for marked animals to check for

transmitter loss or failure

We also conducted allday censuses at Drakes Estero to compare the

diurnal haulout pattern of the herd with those of individually marked

seals For both summer and winter individual patterns were similar to

those of the herd Table 1 Consequently we were confident in making

8
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Table 1 Diurnal haulout pattern of the herd in comparison to that
of radio tagged seals at Drakes Estero during the summer and
winter seasons herd total number of seals hauled out tagged
total number of tagged seals hauled out and proportion m the
proportion of tagged seals hauled out to the total number of
resident tagged seals

TIME PST

0700 0800 0900 1000 1100 1200 1300 1400 1500 1600

SUMMER

Aug 6

Herd 453 397 429 462 365 259 81 36 17 21

Tagged 8 8 8 9 7 7 3 3 0 0

Proportion 06 06 06 06 05 05 02 02 0 0

Aug 13
Herd 387 378 325 94 24 106 89 173 192 70

Tagged 5 7 7 5 3 3 4 4 5 2

Proportion 05 07 07 05 03 03 04 04 05 02

Aug 20
Herd 389 427 261 372 316 51 1 0 0 6

Tagged 8 8 5 9 8 4 0 0 0 0

Proportion 08 08 05 09 08 04 0 0 0 0

Aug 27
Herd 257 241 174 56 60 72 211 248 265 157

Tagged 3 3 4 2 2 3 8 8 9 9

Proportion 03 03 04 02 02 03 08 08 09 09

Sep 3

Total 100 230 355 252 210 48 0 0 3 24

Tagged 3 4 4 5 5 2 0 0 1 2

Proportion 03 04 04 06 06 02 0 0 01 02

WINTER
Jan 1

Herd 190 266 404 467 467 497 192 70 66 0

Tagged 4 4 7 8 8 8 3 1 1 0

Proportion 05 05 09 10 10 10 04 01 01 0

Jan 7

Herd 0 0 0 0 157 329 419 497 498 506

Tagged 0 0 0 0 5 6 7 7 7 7

Proportion 0 0 0 0 07 09 10 10 10 10

Jan 15
Herd 309 364 413 456 462 451 229 110 RAIN

Tagged 3 3 4 4 5 6 5 4 0

Proportion 04 04 06 06 07 09 10 06 0

Jan 20

Herd 0 0 14 124 310 372 464 476 467 445

Tagged 0 0 0 2 4 4 5 5 4 4

Proportion 0 0 0 03 06 06 07 07 05 06

Jan 18

Herd 212 210 165 79 64 100 100 110 110

Tagged 4 4 3 3 3 3 3 3 4

Proportion 06 06 04 04 04 04 04 04 06

9
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assumptions regarding herd behavior from data derived from monitoring

individuals at Drakes Estero until the spring after the month of March

when two transmitters that were still functioning were too few to make

valuable comparisons During the allday censuses we also verified the

accuracy of the equipment in distinguishing the presence or absence of

seals and whether they were hauled out or in the water

To locate dispersing seals we attempted to make weekly aerial surveys

along the California coast from Monterey Bay to the CaliforniaOregon

border Seals were monitored with a scanning receiver and two

wingmounted twoelement antennae from Telonics Mesa Arizona and

frequencies chosen were continuously scanned for three seconds each When

a seal was located activity time and location were recorded Most

flights ranged from Point Arena south to Half Moon Bay and into San

Francisco Bay The flights varied depending on which animals we were

trying to locate We scheduled flights on days when tides were low to

medium to maximize numbers of seals hauled out

DATA ANALYSIS

We defined seals as resident if they remained at Drakes Estero for

most or all of the study period breeders as those which departed in the

fall but returned during the following breeding season and transients

as those present at Drakes Estero during the capture but which resided away

from Drakes Estero during the rest of the study period Seal behavior at

Drakes Estero was classified as either 1 hauled out 2 in the water or

3 absent All information recorded on the Esterline Angus strip charts

1C
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was transferred to the DBase III database system The SPSS statistical

program for microcomputers was used for all analyses Analyses presented

here are exploratory and primarily descriptive since this is the first of a

twoyearstudy Averages are expressed with standard error We chose

August and December data to illustrate some of the seasonal differences in

haulout behavior

RESULTS

We captured and radiotagged 17 seals eight females nine males and

flippertagged two additional males Table 2 On average males weighed

275 kg more and were 102 cm longer than females On the day after

capture all but twoof the radio tagged seals were hauled out again at

Drakes Estero and on the third day after capture all but one seal was

hauled out All but two transmitters 88X remained attached to seals for

a minimum of five months nine 53X for seven months six 35X for eight

months and one for nine months Table 3 We were able to locate

regularly either visually or with a receiver all but one animal through

April 1986

MOVEMENTS

All radio and flipper tagged seals were resighted at Drakes Estero at

least once during the study period Two seals with transmitters that

ceased functioning within the first month of study were excluded from all

analyses the two animals involved remained at Drakes for the entire year

Radio tagged seals moved both north and south of the capture site

ll
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Table 2 Standard measurements of harbor seals tagged at Drakes Estero
August 1985 RT Radio Tag FT Flipper Tag

Radio Tag Age Sex Lengthcm Girthcm Weightkg Comments

RTO24 AD F 146 98 635
RTO33 AD F 138 95 567

RT092 AD F 148 96 558

RT234 AD F 147 120 862

RT313 AD F 145 103 635

RT415 AD F 131 94 500

RT491 AD F 121 94 567

RT71O AD F 138 96 635

RTO47 AD M 150 108 748

RTO84 AD M 154 112 930 Old shark bite
RT124 AD M 148 125 771

RT176 AD M 148 118 844

RT256 AD M 146 105 748 Old shark bite

RT272 AD M 167 117 907

RT435 AD M 168 106 794
RT753 AD M 147 118 9 0

RT974 AD M 163 114 907

FT212 AD M 155 111 907

FT222 AD M 144 107 771

FT220 AD M 150 839
AD M 173 117 1020

Total Average 149 3 108 2 77 3

Average for Females 139 3 100 3 62 4

Average for Males 155 3 113 2 86 2
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Table 3 Minimum estimated length of time transmitters were functional
and date place seal last located visually or audibly with a
receiver

Date Last Date Last a Minimum length of

Seal Recorded Observed Recorded Location Attachmentdays

024 Nov1285 Apr2986 DE 101

033 Mar386 Jul1086 DE 240

047 Mar1286 Jul1086 DE 221

084 Mar2786 Jul1086 DE 236

092 Mar1986 Jul386 DE 228

124 Mar686 Jul86 DE 236

176 Jan886 Jan886 DE 158

234 Jan2486 Jul1086 DE 174

256 Aug985 Jul2186 DE 7

272 Aug2885 Jul1086 DE

138
313 Dec1985 May2286 DE

258
415 Apr1886 Apr1886 D151
435 Jan186 Jul386

491 Dec1985 May1086 DP 138

710 Mar1986 Jul2386 DE 228

753 May386 Jul1086 DE 273

974 Apr1686 Jul386 DE 256

a

DE Drakes Estero DP Double Point RR a Russian River

13
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movements were within 08 km of the shoreline Table 4 Figure 1 Five

seals 33X were recorded exclusively at Drakes Estero six others 40x on
a total of two haulout sites and four 27X on three haulout sites f

Table 5

We classified eight radio tagged seals 53x as residents five males

three females Of these three were located once in the water near

another nearby haulout site and one a female traveled greater than 25

km We classified four seals 27x as breeders three females one male

all of which traveled greater than 25 km away from Drakes Estero We

classified two females and one male as transients 20x and these moved

both locally and further than 25 km Table 5

Longrange movements of greater than 25 km were recorded for 6 of 15
seals Although females traveled longer distances than males both sexes

moved about the same number of times Table 5 One female moved north to

the Klamath River 480 km and one traveled south to Monterey Bay 210 km

for the winter months Both were observed without transmitter at Drakes

Estero in April 1986 The seal at Monterey Bay was observed on almost a

weekly basis hauled out in front of Hopkins Marine Station from mid August
to midMarch Alan Baldridge Hopkins Marine Station CA C Deutsch Univ

of Calif Santa Cruz CA pers comm Five seals traveled to nearby

haulout sites at Point Reyes three to the Tomales Bay haul out site and

two to the Double Point haulout site Seals were also recorded in the

water near the Point Reyes Headland Wildcat Beach Bolinas Point and

Drakes Bay near the fish docks

More movements both local and long distance 20 were recorded during

14
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Table
4

Location
and
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I
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Table 5 Distance of movement and locations of individual seals

No of Average a Number of

Seal moves distance km Locations Locations

Females
024 2 480 0 KR DE 2

033 0 DE 1

092 2 210 0 MB DE 2

234 0 DE 1

313 3 47 11 TB SP DE 3

415 2 58 28 SR RR 3

491 3 24 4 DP PRH DP 3

710 2 48 0 TB DE 2

Totals 14 128 43

Males

047 4 12 0 PRH DE PRH DE 2

084 0 DE 1

124 4 18 0 PRH DP DE DP 3

176 0
e

DE 1

435 2 20 0 BP DE 2

753 0 DE 1

974 2 48 0 TB DE 2

Totals 12 26 4

a

BP Bolinas Point DE Drakes Estero DP Double Point KR Klamath

River MB Monterey Bay PRH Point Reyes Headlands RR Russian River
SP Salt Point SR Sea Ranch TB Tomales Bay
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the fall AugustOctober than during the winter November February or the
spring March April ie eight versus six movements respectively Most

long distance movements were made by breeders during the fall and the
spring when seals were departing to wintering sites after the molt and
returning for the breeding season Table 6 One transient seal that

traveled 85 km did not return to Drakes during the breeding season

ACTIVITY PATTERNS

Resident seals exhibited distinct seasonal and circadian trends in
haulout behavior at Drakes Estero Resident seals were hauled out an

average of 092 003 of the days from August through October but only

077 004 of days from November through February Tables 7 8

p 0081 n 8 Wilcoxon matched pairs signrank test The change in

number of days that seals were hauled out in winter was more pronounced for
females than males but sample sizes were too small to test for
significance If one looks at the individual patterns there is variation

but the trends aresimilar The proportion of tagged seals hauled out per

day relative tothe total number of tagged resident seals was also greater
for August through November than froua Dember through March Table 9

When resident seals were not hauled out they were in the water in the

vicinity of the haul out or they were absent from Drakes Estero The

length of absences averaged 14 to 19 consecutive days for over six
months the longest absence was 10 days Table 10 Length of absences was

similar for females and males

When seals were present in Drakes Estero the haulout was strongly
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a

Table 6 Movements of resident breeding and transient seals by season

Resident Breeder Transient Totals

Number of seals 8 4 3 15

Number moves 25 km 11 3 7 21

Number moves 25 km 2 9 2 13

Number of moves by season
AugOct

25 km 6 2 5 13

25 km 2 4 1 7

NovFeb

25 km 5 1 0 6

25 km 0 1 1 2

March

25 km 0 0 2 2

25 km 0 4 0 4

a

Local movements not recorded after March because transmitters ceased

fun ct ioning
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t Drakes

Table 7 Proportion of day s rlliandtwinter andeMarchedbasedaon number of
Estero during the fa
days monitored Only resident seals included

SEAL BY RADIO FREQUENCY
AVERAGE

Female Male Total

SEASON 033 234 710 047 084 176 435 753

Fall 09 09 09 10 08 10 10 10 0900 0900 0901

AugOct

Winter 07 06 07 07 08 09 08 09 0701 0800 080

NovFeb

Spring 07 06 05 07 09 07 07 070

March

19
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Table 8 Proportion of days per month each seal was hauled out at Drakes
Estero

MONTH

Seal Aug Sep Oct Nov Dec Jan Feb Mar

Females
RT033 09 10 10 09 07 08 0

07

RT234 09 06 09 05 05 07

RT491 05 04

RT710 09 08 09 05 09 07 06 06

Males

RT047 09 10 10 09 08 07 03 05

RT084 08 08 06 08 09 0 07 06

RT176 10 10 10 08 09

RT272 08

RT435 09 10 10 09 08

RT753 09 10 10 09 09 08 09 09

Total Average 09 08 09 08 08 07 06 07

SE 01 01 01 01 01 01 01 01

n 10 9 8 8 8 6 5 5

Female

Average 08 07 09 06 07 07 06 07

SE 01 01 01 01 01 00 25 25
n 4 4 3 3 3 3

Male

Average 09 09 09 08 09 08 06 07

SE 00 01 01 01 00 00 3 31
n 6 5 5 5 5 3

Transmitter ceased functioning
Seal no longer present at Drakes Estero
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Table 9 Proportion of resident radiotagged seals hauled out each day
seals with transmitters that are no longer functional breeders
and transients are excluded

MONTH

Date Aug Sep Oct Nov Dec Jan Feb Mar

1 09 10 06 07 10 10

2 09 09 10 04 06 10

3 10 09 10 09 06 06 08

4 07 09 09 10 04 08 10

5 07 08 10 10 10 08 10

6 07 10 09 10 10 10

7 09 10 07 09 08 02

8 08 06 10 10 02 04

9 09 09 10 07 08 0

10 04 06 09 07 08 0

11 03 08 04 06 08 0

12 06 08 06 0 10

13 08 05 07 07 06 08

14 09 05 10 03 02 10

15 09 06 10 09 06 10

16 08 08 10 04 10 08

17 09 08 10 07 08

18 10 09 10 09 08

19 10 10 09 04 08

20 10 09 10 07 05

21 10 07 07 08 10

22 10 09 06 06

23 10 10 07 04

24 10 06 07 04

25 10 09 06 03 06

26 10 09 05 06 08

27 08 09 02 06 06

28 09 09 02 07 02

29 09 09 0

30 10 09 04 05 07

x 09 09 09 08 07 06 06 07

SE 00 00 0 00 01 00 01 01

Adjusted figures including breeders and transientsi

x 06 05 05 04 04 03 02 03

SE 01 01 00 01 02 01 01 01

21

00033002 NPSPWRB0400014 000004 Page 27 of 135



Table 10 Average length of time resident seals were absent from Drakes
Estero measured in consecutive days Seals were neither in

the vicinity in the water nor hauled out Insufficient data

were available for September and October Averages and modes
for days absent are presented for seal and for each month

AVERAGE BY MONTH AVERAGE ALL MONTHS

Seal Aug Nov Dec Jan Feb Mar x SE mode range n

033 1 1 2 1 2 1 14 02 1 13 19

234 1 2 3 0 26 08 1 110 10

710 2 1 0 1 0 2 14 03 1 13 6

047 1 1 2 1 2 15 03 1 14 13

084 2 0 1 1 2 1 13 02 1 13 14

176 0 0 1 10 0 1 1 2

435 1 0 1 10 0 1 1 5

Average days by month all seals combined

x 15 14 19 10 18 14

SE 03 03 06 00 05 02

mode 1 1 1 1 1 1

range 13 14 1 10 1 14 12

n 10 9 16 13 13 8

Transmitter ceased functioning
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diurnal in all months monitored and most hauled out during midday
regardless of season The proportion of tagged seals hauled out over a

24hr period was largest 0800 to hr in August and 1000 to 1600 hr in
December Table 11 On average seals hauled out for a total of seven

hours per day however seals would often haulout more than once per day
The duration of a single hauling bout averaged 48 to 56 hrs Table 12
The averages for hours perday and lengthof haulingbout were not

significantly different between August and December hour p 88 length

p 84 Wilcoxon matchedpairs signranks test m 3 n 5 Our sample

was too small to test for differences between males and females however
in December two pregnant females RT234 and RT710 that gave birth in April
spent fewer hours on shore per day than males Individuals hauled out for

up to 34 hrs in August but never more than 17 hrs in December The

average number of hauling bouts per day was similar in August x 16

005 and December x 14 005 and for both sexes females in

August x 17 008 and December x 14 009 males in August x

x 15 006 and December x 14 007 and ranged between one and

four Ninetyfive percent of the 372 hauling bouts in August and 96 of
the 212 in December were 12 hrs or less 20 of the hauling bouts were less
than two hrs in both August and December

The length of a hauling bout was affected by the time of initiation
in August such that seals that first hauled between 0500 and 0900 hr
were on shore longer than seals that initiated a haulout between 0900 and
2400 hr in December though time of initiation did not appear to

influence length of bout Table 13 Though seals initiated a hauling bout
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Table 11 The proportion of resident seals hauled out per day during
twohour intervals

August
December

Hours x SE n x SE n

00002000 01 00 30 01 00 28

02000400 01 00 30 01 00 28

04000600 02 00 30 02 01 28

06000800 05 01 30 02 01 28

08001000 07 01 30 03 01 28

10001200 07 01 30 05 01 28

12001400 06 00 30 06 01 28

14001600 05 01 30 05 01 28

16001800 05 00 30 05 01 28

18002000 03 01 30 03 01 28

20002200 02 00 30 02 00 28

22002400 01 00 30 02 00 28
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Table 12 Average number of hours per day and the average duration of
haulout bouts presented for individuals and by durati

FEMALES
MALES

033 234 710 047 084 176 435 753 ALL SEALS

AUGUST
Hours Day

67 80 71 72 78 76 76 78 7

x

SE 06 07 07 08 09 08 07 07 02

Median 65 82 65 63 80 75 75 70 70

Range
113 1 20 117 119 119 119 116 117 120

28 27 27 28 24 30 27 28 219

n

Length of Bout
47 54 46 65 63 69 60 55 4

x 11 09 11 08 07 02

SE 07 07 04
70 50 5

Median 42 50 40 48 50 0 04

Range
113 120 110 128 119 134 116 117

339

n
38 49 52 32 35 40 40 53 339

DECEMBER

Hours Day
x

70 53 55 78 76 81 81 80 7

SE 08 12 08 06 05 06 06 07 03

Median 60 40 50 90 78 78 80 83 75

Range
115 1 16 114 113 113 113 116 115 116

19 11 21 26 22 22 23 26 170

n

Length of Bout
48 45 50 68 70 67 71 55 5

x

SE 06 13 08 08 06 09 06 07 02

55

Median 50 25 45 75 75 73 78 55

Range
18 116 114 117 113 113 113 112 117

n
19 11 24 28 27 30 29 40 208

a

Season is represented by data from one month
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Table 13 Length of haulout in relationship to time of initiation

August December

Hours n x SE x Range n x SE x Range

01000500 32 688 89 525 119 12 538 114 375 113

05000700 74 709 65 60 134 33 530 58 55 113

07000900 86 563 39 55 126 29 665 76 70 116

09001100 47 339 34 30 112 36 696 49 75 113

11001300 33 339 47 25 19 44 571 42 60 113

13001500 44 374 39 35 113 19 526 79 50 113

15001700 28 341 39 35 18 14 489 14 20 117

17001900 20 283 77 15 116 5 50 149 40 110

19002400 25 194 44 10 112 20 398 71 275 112
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at all hours of the day most initiations occurred during daylight hours

between 0400 and 1600 hr for August and between 0600 and 1400 hr for

December Table 14 The pattern was similar for both males and females

DISCUSSION

Results from one survey year indicate that the decline in seal numbers

during the winter months is related to both a seasonal movement away from

Drakes Estero and a reduction in the number of days spent hauled out for the

remaining animals Among radiotagged animals equal numbers remained in

and moved away from Drakes Estero departees were composed of more females

than males Similar to results in Alaska Pitcher and McAllister 1981

and on San Nicolas Island Stewart and Yochem 1983 we found a high level

of site fidelity with seals using no more than three sites Exclusive use

of one haulout site has also been noted in other studies Boulva and

McLaren 1979 Herder 1986 Stewart and Yochem 19830 In contrast to seals

at the Klamath River Herder 1986 most movements of seals from Drakes

Estero occurred from August to October however we have no data for the

period from April to June when Klamath seals exhibited the greatest local

movement We found as did Herder 1986 that females made more long

distant moves than males Immature seals may travel greater stances than

adult animals as suggested by Pitcher and McAllister 1981 but we have

no information on this

In general we observed that if a seal moved to a location greater than
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Table 14 Frequency of initiation of haulout bouts in relationship to
time of day by season for females males and all seals

August December

n 28d 1985 n 30d

Time Female Male Total Female Male Total

00000200 2 5 7 4 6 10

02000400 3 7 10 4 1 5

04000600 24 17 41 8 10 18

06000800 35 72 107 8 21 29

08001000 24 36 60 7 23 30

10001200 10 it 27 11 39 50

12001400 10 30 40 10 22 32

14001600 13 24 37 3 7 10

16001800 10 18 28 5 13 18

18002000 8 9 17 2 8 10

20002200 9 2 11 2 3 5

22002400 4 1 5 3 3 6
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25 km away from the capture site it remained there for an extended time

rather than continuing to travel The majority of these longrange

movements occurred after the molt and prior to the breeding season The

movements were to well established haulout sites in estuaries Tomales

Bay at river mouths Klamath and Russian rivers and at coastal sites
Double Point Hopkins Marine Station

The localities at which seals relocated may be preferred winter

foraging areas However because migrant seals were highly individual in

the distance of their movement and their final destination we suggest that

seals were not responding to a single prey situation as was noted in winter

movements of seals in Oregon and Washington Instead individuals may be

expressing a preference for location based on past experience including

foraging success Beach et al 1985 Brown and Mate 1983
The observed movements indicate that Drakes Estero is an important

breeding area for seals between Monterey Bay and the Klamath River an

overall distance of 690 km The three seals which did not return to Drakes

Estero in the following breeding season may visit Drakes Estero only during

the molt or use it only as a secondary haulout site as did one transient

which visited Drakes Estero twice after capture but resided at Double Point

through the breeding season The movements also indicate that there is

substantial mixing among harbor seal colonies along the ceiitral and

northern California coast and that seals in central and northern

California may represent a subpopulation of harbor seals in California

Herder 1986 and Brown and Mate 1983 also found movement of seals

between colonies in the Klamath River and Alsea Bay Oregonand between

29

00033002 NPSPWRB0400014 000004 Page 35 of 135



seals in Oregon and Washington

All recorded foraging activities and movements of seals in the Point

Reyes area appeared to be limited to within 08 km of shore Though

pelagic movements of harbor seals have been recorded by others Pitcher and
McAllister 1981 Spaulding 1964 Stewart and Yochem 1983 Wahl 1977 our

results suggest nearshore feeding and migration are more typical than

offshore

Seals that remained at Drakes Estero were hauled out on more days and

in higher proportions of total animals in the fall than the winter months

Our figures on the proportion of days per month spent hauled outand on the

proportion of radiotagged seals hauled out per month were substantially
higher than those derived by both Stewart and Yochem 1983 and Pitcher and
MacAllister 1979 if we include in our analyses animals that departed

from Drakes Estero our figures would be similar see Table 9 for adjusted

figures We eliminated these animals from analyses though since the

location of the departed animals had been ascertained thereby allowing for

more accurate assessments of time spent ashore for seals in the immediate

vicinity

When hauled out the number of hours per day that seals spent on shore

was similar for fall and winter as was the haulout time interval This

suggests that despite high tides during the day in winter with winter

storms accentuating high tides seals were regular in the length of time

they hauled out but not in the number ofdays hauled out Both Sullivan

1979 and Stewart and Yochem 1983 observed a higher average time per day
that seals were hauled out 44 and 39 respectively than we found for
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seals at Drakes Estero 29
Differences may be attributed to stronger

tidal influences at Drakes Estero or to exposure to disturbance from
humans though Limantour Spit is exposed at all tide levels seals there

to human distubance Seals at Drakes Estero
are more frequently subjected

may therefore be forced to spend more time in the water Females may

haulout for shorter periods both in number of days and number of hours per
day than males in the winter see also Stewart and Yochem 1983 The small

differences between means coupled with the small sample of animals result
in insignificant differences at this time Pregnant females may require

more time feeding than males

The strong diurnal haulout pattern documented at Drakes Estero
previously Allen and Huber 1983 and shown by innumerable other
researchers Boulva and McLaren 1979 Fancher 1979 and Stewart and Yochem
1983 was further confirmed in this study Though seals hauled out at all

hours of a day peak abundance based on the proportion of tagged animals
occurred midday Stewart and Yochem 1983 determined that time of

initiation of a haulout bout did not influence the length of the bout
however we found that in August seals hauled out for longer periods when
bouts were initiated between 0100 and 0900 hr than for other time periods
during the day or night In December time of day did not appear to

influence the length of bout during daylight hours but did during the
night Differences may be attributed to changes in day length andor
frequency of human disturbance at Drakes Estero

Absences of resident seals from Drakes Estero averaged about one day
suggesting that absentees were foraging fairly close by the local movement
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patterns observed during aerial surveys also support this conclusion

SUMMARY

1 Evidence from movement patterns indicates that Drakes Estero is a

focal breeding area for seals ranging as far south as Monterey Bay and as

far north as the Klamath River and thereforethat northern and central

California may represent a subpopulation of harbor seals in California It

is also likely that some mixing between seals from Oregon and this

subpopulation occurs Herder 1986

2 A larger proportion of tagged seals hauled out on a daily basis in

August 92X than in December 77X and this difference appeared to be

more pronounced for females than for males

3 The largest proportion of seals were hauled out between 0400 and

1600 hr in August and this represented between 53 and 71 of the estimated

number of seals in the area

4 Seasonal changes in abundance are a function of the movement of

seals away from Drakes Estero and of a decrease in the number of days that

seals spent hauled out in the winter
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INTRODUCTION

Harbor seal colonies in Point Reyes Marin County
represent about 20 of the mainland population during the
breeding season Allen and Huber 1984 Hanan et al 1986
and consequently deserve attention when devising regional
management policies Estimates for the size of thestate

and Point Reyes populations are based on direct ground and
aerial counts without corrections for the number of seals
hauled out on a givenday relative to the total number of
seals present in the area As a result estimates are

likely low and one cannot relate numbers among seasons
Several researchers have addressed the problem using radio
tagged animals and have derived correction factors with
varying attendance patterns based on location time of day
and season of year Brown and Mate 1981 Pitcher and
McAllister 1981 and Yochem et al 1987 These researchers

determined that the differences between total numberhauled
out and the estimates of abundance were a function of
variations in daily haul out patterns as well as movements
to other areas

In the Point Reyes area we determined previously that
seals displayed diurnal and seasonal variation in haulout
patterns Allen and Huber 1983 1984 Seals were

seasonally most abundant during the spring and summer
coincident with the breeding and molt periods We

determined in 198586 with the aid of radio telemetry that
seasonal variation was a function of seals both moving to
other haul out sites outside of Point Reyes and hauling out
on fewer days during the winter months Allen et al 1986

A larger proportion of seals hauled out on a dailybasis in

August than in December and this difference appeared to be
more pronounced for females than for males We have no

comparable data for the breeding season though because

transmitters were shed one month prior to the breeding
season in 1986 As a consequence there is a gap in our
data set for a significant period in the seals annual

cycle Evidence from movement patterns of radio tagged
seals also suggests that Drakes Estero is a focal breeding
area for seals ranging as far south as Monterey Bay and as
far north as the Klamath River and that female seals are
more likely to migrate than males

Our objectives for the second year of study using
radio telemetry were to 1 compare daily and seasonal
variability in haul out behavior between the two years 2

determine the destination of departing animals with
particular emphasis on adult female seals and 3 determine

the haul out pattern during the breeding season and premolt
period We also wanted to track movements of weaned pups
since this age group is being affected by the halibut gill
net fishery In 1983 84 an estimated 383 SE 194 harbor

seals were incidentally taken in gill nets from Bodega Bay
to Half Moon Bay most of these were immature seals D
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Hanan California Department of Fish and Game pers

commun
Information on seasonal activity patterns and

fallwinter movements would be valuable for any long term
management program for seals in the Point Reyes area and
in coniunction with results accumulated elsewhere Stewart

and Yochem 1983 Herder 1986 could provide more accurate
estimates of the California harbor seal population

STUDY AREA AND METHODS

Harbor seals haul out in Drakes Estero year round at a
number of locations including numerous tidal mud flats that
are exposed at low medium and mediumhigh tide levels and

Limantour Spit which is exposed at all tide levels We

chose to capture and tag seals at Drakes Estero because it
Is one of the largest breeding areas in Point Reyes and
because the capture technique we wished to use was only
possible in an estuarine environment Other estuaries in

Point Reyes Bolinas Lagoon and Tomales Bay are exposed to
substantial levels of human disturbance Allen et al 1985
Allen and Huber 1984 and consequently movement and

activity patterns would likely be significantly altered
there

Over a two day period in 1986 July 21 and 22 we
sucessfully captured about 35 animals and affixed
transmitters to 22 On March 9 and ll of 1987 we captured

about 90 animals and affixed transmitters to 12 seals
During both capture periods we caught seals in a 130 m long

gill net with 8 inch mesh set off the haul out site and

then pulled ashore Two power boats were used to deploy the
net adiacent to the haul out site This method of capture

was successfully used in 1985 without incident at Drakes

Estero and enabled us to capture a large number of seals
over a short period of time thereby minimizing the duration
of disturbance days to the herd Beach et al 1985 As was

observed in 1985 some seals departed from Drakes Estero
during the days of capture but no seals departed

permanently from the estero during the following week
Consequently we do not believe that the capture technique
disrupted the normal activity patterns of seals

Eighteen to twenty people were involved in the capture

including personnel from the Point Reyes National Seashore
the Gulf of the Farallones National Marine Sanctuary the

National Marine Fisheries Service the California Department
of Fish and Game the Oregon Department of Fish and
Wildlife the Washington Department of Fish and Game and

the Point Reyes Bird Observatory In addition a

veterinarian monitored the condition of restrained seals and
any seal deemed stressed was immediately released The

veterinarian also collected nasal and oral mucosa from
animals in 1986 and these samples were transferred to the
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Center for Disease Control in Atlanta Georgia for

biological analysis Prior to this capture period several
dead adult harbor seals had washed up on beaches at nearby
Double Point and at Drakes Estero and a bacterial agent was

the suspected cause of death We took the opportunity of
having live animals in hand to determine if disease was

present in this local population
Captured seals were weighed measured length and

girth sexed flipper tagged patch tagged and radio

tagged We double flipper tagged seals with lime green
Allflex cattle ear tags manufactured by Veterinarian
Supplies instead of the Riese tags used in 1985 The

Allflex tags had larger numbers which could be easily read
in the field We attached an international orange colored
vinyl strip with 3 numbers to each flipper tag which
further aided in individual identification Two neoprene

patches with an individual number or symbol code were glued
with locktight super glue to the fur between the should
blades to provide an additional visual mark A radio

transmitter manufactured by Advanced Telemetry Systems Inc

Bethel Minnesota was glued to the fur on the back of the
seals head with Devcon 5minute epoxy Radio

transmitters were 9x3x3 cm weighed 60 gms had a 13 inch

flexible antenna and a life expectancy of 300 days Each

transmitter had a frequency within the range of 164 165 Mhz
transmitting 55 pulses per minute

We monitored seals with an automated recording station
and aerial surveys following the procedures used in 1985
The receiving station established at Drakes Estero recorded
seals within a threemile radius on a 24 hour basis A seal

was considered hauled out if it was recorded with three

consecutive strong pen markes within a 1 hour period a seal

was considered in the vicinity but in the water if a strong

pen mark in conjunction with three weak marks was recorded
within a one hour period We manually checked frequencies

to determine if radio interference from the nearby radio
communication facilities U S Coast Guard and RCA Global

Communications center triggered pens and found that
interference did not hinder distinguishing whether seals
were hauled out Radio interference on several frequencies
though prevented our distinguishing whether animals were in

the water and so we did not analyze strip chart data for
the presence of seals in the vicinity In addition female

seals with very young pups less than 5 d on occasion would

rest in shallow water rolling and submerging the transmitter
antenna As a result the strip chart recorder indicated

that the animal was not hauled out Females with pups also
would on occasion bottle in the water giving a strong
regular signal indicating that the seal was hauled out
Consequently haulout times in our analysis may be biased
for this period for female animals

A test transmitter was placed in a PVC pipe at seal
head lift level 12 above the ground on the haul out

site to verify that the receiving system was functioning
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properly and to determine when the haul out site was exposed
during tidal cycles and available to seals

The remote receiving station was in operation
continuously from 23 July 1986 through 30 June 1987 except
for intermittant periods when equipment malfunctioned We

checked and maintained the remote station a minimum of two
times per week and during the 1987 breeding season we were

present almost daily During visits we scanned all
frequencies and checked for signal drift Each signal was
checked for a period of five to ten minutes to detect seals
in the water We made visual searches for marked animals to
check for flipper tag and transmitter loss At this time we

also collected behavioral information on females and pups
and on spatial distribution within the estero

To locate dispersing seals we attempted to make semi
weekly aerial surveys along the cental and northern
California coast The length of flight depended on our
success in locating all animals Seals were monitored by

two people using scanning receivers and frequencies chosen
were continuously scanned for three seconds each
Typically the plane would begin searching at Drakes Estero
and then travel north to a designated distance and then fly
south of Drakes Estero In this manner the coastline was

covered two times by two people in order to maximize
detection When a seal was located activity time and
location were recorded Most flights ranged from Point
Arena south to Half Moon Bay and into San Francisco Bay We

scheduled flights ondays when tides were low to medium to
maximize numbers of seals hauled out

We made weekly ground searches in addition to aerial

flights to locate animals absent from Drakes Estero From

this we were able to identify feeding areas and to determine
if seals temporarily relocated at other local haul out

sites We monitored six seals for a 24 hr period on June 1
1987 locating and recording activities every 15 min From

this information we wished to verify accuracy of the remote
receiving station and to identify local feeding areas

DATA TREATMENT

We categorized seals captured in July 1986 by the
amount of time and the time of year that they were present
at Drakes Estero We defined seals as resident if they

remained at Drakes Estero for most or all of the study
period breeders if they departed in the fall but returned

during the following breeding season and transients if

they were present at Drakes Estero during the capture but
resided away from Drakes Estero during the rest of the study
period Movements greater than 25 km were defined as long
distant and less than 25 km as local

Seal behavior at Drakes Estero was classified as either
hauled out or absent and descriptive statistics for all

lengths are calculated for each animal by season We chose

August December and AprilMayJune data to illustrate the
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seasonal differences in haul out behavior and compared these
results with those collected in 1985 When comparing time
of haul out initiation and the length of haul outbout we

classified initiation into four categories 0100 0400 hr
0500 01200 hr 1300 1700 hr and 1700 2400 hr and classified

length of haul out bout into four categories 14 58 8

2 12

We estimated the absolute abundance of seals using
Drakes Estero in March 1987 with a modified LincolnPeterson
Index mark recapture model Seber 1982 For this analysis
we only included seals marked in March 1987 in order to

avoid sample bias of sex and age class representation We

calculated 16 estimates but selected an estimate prior to
the onset of the pupping season in order to avoid violation
of the assumption of a closed population

All information recorded on the strip chart recorder
was transferred to the DHase III database system The

11SPSS statistical program for microcomputers was used for

most analyses Analyses presented here are primarily
descriptive but we intendto provide more detailed analyses
in our final report

00033002 NPSPWRB0400014 000004 Page 48 of 135



7

RESULTS

We captured 30 seals in July 1986 and of these we

radio tagged 22 10 adult females 5 adult males and 5

immatures of both sexes and flipper tagged an additional
eight animals 5 adult males 2 adult females and one
immature Table 1 in March 1987 we captured and marked
an additional E5 seals Of these we radio tagged 12 10

adult pregnant females and 2 adult males flipper tagged 50

seals of all age classes 22 immatures 17 adult females and

11 adult males and marked three seals with neoprene
patches We released many seals because of time constraints
of marking animals Table 2 On average males weighed 8
kg more than females in July 1987 Table 3 Though females
in 1986 weighed about the same as those in 1987 males on

average weighed 11 kg less in 1987 Both males and females

weighed substantially more in March 1987 the weight gain in
females may be explained in part by pregnancy

All but three transmitters 86 attached in July 1986
remained attached to seals for a minimum of five months 15

68 for six months eight 36 for eight months and
three 14 forten months Table 4 All but one

transmitter attached in March 1987 remained attached until
the molt in June Of the seals radio tagged in July 1986
we were able to locate either visually or aurally all but
three seals through March 1987 Two of these three were

Immature and one was an adult female RT119 whose

transmitter ceased functioning 10 d after attachment All

seals radio tagged in March 1987 were located regularly
until transmitters were shed in June

We noted a marked increase in the number of seals with

fresh shark bites in the fall of 1986 compared to previous
years Three flipper tagged seals including RT119 and
five nontagged seals had fresh shark bites in September
It is possible that the three missing seals may have been
killed by sharks The shark wound on RT119 raked the entire

lower left side of her body and after October we no longer
observed her at Drakes Estero The other two tagged seals
had minor bites less than 1 foot across and these scars

healed within four months

For both capture periods we used an Allflex cattle
ear tag because the numbers were large and easily
distinguished in the field Unfortunatelythese tags were
easily shed and so relighting information on flipper tagged
seals after about four months was unreliable In contrast

the Riese tags attached in 1985 were still seen on seals

as of July 1987

MOVEMENTS

All radio tagged seals captured in July 1986 were
resighted at Drakes Estero several times during the study
period and we were able to monitor the movements of most

seals through February 1987 Three seals were excluded from
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analysis of movement patterns The transmiiter on RT119

ceased functioning within one month and two others RT325
RT279 could not be located after September having either
died moved outside the range of the aerial surveys or lost

heir transmitters

As was observed in 1985 seals moved both north and

south of the capture site however in contrast to the

previous year only four radio tagged seals 21 traveled

more than 25 km from Drakes Estero and only two both
females relocated permanently at other sites during winter
months Tables 5 6 Eleven seals 58 were recorded

hauled out exclusively at Drakes Estero seven others 37

on two haul out sites and only one on three haul out sites

We classified seventeen seals 90 as residents of

Drakes Estero however four of these were also recorded

hauled out at Point Reyes Headland PRH Eight other
resident seals were recorded at least once in the water

around PRH Two resident seals traveled distances greater
than 25 km during the winter months but returned within a
month to Drakes Estero We classified only two female
seals RT137 and RT306 as breeders both of which traveled

greater than 25 km away from Drakes Estero No radio tagged
seals were classified as transients

Long range movements of greater than 25 km were
recorded for four of 19 seals 3 females and 1 male One

female RT137 resided throughout the winter months at
Pescadero State Beach south 106 km and returned to Drakes
Estero the following spring RT305 moved locally and to
Tomales Bay north 48 km during the winter months and also
returned to Drakes Estero the following spring One female

CRT246 traveled north to Tomales Bay in October but
returned to Drakes Estero by the beginning of November One

male RT504 traveled north to Stone Lagoon Humbolt County
410 km in early November but returned to Drakes Estero by
November 28 Our sample size was too small for comparing
differences of movement between sex or age groups

Short range movements of less than 25 km occurred
regularly throughout the study period Most of these

movements were to PRH though seals were also recorded
feeding in Drakes Bay both north and south of Drakes Estero

One male and one female seal radio tagged in March 1987

relocated away from Drakes Estero RT060 traveled to

Bolinas Lagoon 25 km south in early April and returned in

early May RT432 divided her time equally between Drakes
Estero and PRH until April 20 when she returned to Drakes

Estero and gave birth on April 22 She remained at Drakes

Estero continuously until she weaned her pup on May 18 at
which time she returned to PRH Until she shed her

transmitter in June she continued to spend equal amounts of

time at PRH and Drakes Estero All other radio tagged seals
were recorded at least once in the water around PRH but none
hauled out there In addition flipper tagged seals were

recorded at Double Point Bolinas Lagoon and PRH between
March 30 and July 30
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ACTIVITY PATTERNS

Teals exhibited distinct seasonal and circadian trends
in haul out behavior at Drakes Estero as was observed in

1985 Adult seals were hauled out an average of 90 of the
total number of days monitored in July and 81 in August but

only in December Tables 7 and 8 The difference

between the months July and December is significant p
02 r 17 Wilcoxon matched pairs sign rank test but

between August and December is not significant p 05 n

17 Wilcoxon matched pairs signrank test In March and

April just prior to the breeding season the percentage of

days hauled per month was also low and then during May the

percentage increased again to 92 p 002 n 14
Wilcoxon matched pairs signranktest Immature seals

hauled out on fewer days than adults however the sample
size was too small to make meaningful comparisons The

change in the number of days that seals were hauled out in

winter was the similar for females and males
The average percentage of tagged seals hauled out per

day relative to the total number of tagged seals was also
greater for July May and June than for December March and

April Table 9 The percentage for August was low compared
to that of 1985 however if immatures are excluded from the

analysis the percentage increases to 76 Immature seals

appeared to haul out on fewer days in August than adults
When resident seals were not hauled out they were

either in the water in the vicinity of the haul out or were
absent from Drakes Estero The length of time that seals
were absent averaged 10 to 25 consecutive days per month
the longest absence was seven days Table 10 The average

number of trips permonth per seal was greatest for December

48 trips and least for May 10 trips The percentage
of seals that went on trips per month was least in May and

greatest in August Table 10 Immature seals appeared to
take more trips x 43 22 of 60 trips than adults in

August however the length of trips was the same In many

cases when seals were absent for more than 3 d we were able

to locate them hauled out at PRH
When seals were present in Drakes Estero the haul out

pattern was strongly diurnal for all months monitored as was
noted in 1985 The percentage of tagged seals hauled out
over a 24 hr period was largest between 0500 and 1600 hr for

all months the percentages hauled per hour however varied

between months Figure 2 Greater than 50 of tagged seals
hauled out in May and June between 0500 and 1400 hr In

December percentages were fairly uniform throug1h all
daylight hrs These results are similar to those calculated
for 1985

on average seals hauled out for a total of seven hours

per day in August December and March and nine hours per

day in April May and June In July during the peak molt
period seals hauled out 11 hours per day Table 11 Seals
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hauled out for significantly longer hours per day during the
pupping season p 002 n 13 Wilcoxon matched pairs
signed rank test comparing March and May There appeared
to be no difference in the total number of hours hauled per
day between males and females or between adults and
immatures for all months

The average number of haul out bouts per day was 15 n

194 SE 05 for August and 14 n 166 SE 04 for
December During the breeding season seals averaged 24

haul out bouts per day n 139 SE 06 between the

median birthing and the median weaning dates but only 15
per day n 142 SE 06 in April two weeks prior to the
mean birthing date

Most haulout bouts averaged about five hours except in

July and 20 of all haul out bouts were 2 hrs or less
regardless of month Table 11 Though seals initiated

haulout bouts at all hours of the day most initiations

occurred during daylight hours before 1200 hr Figures 3 and
4 In July April and May however many initiations
occurred between 0100 and 0400 hr This difference may be
explained in part by females hauling out to nurse pups

The length of hauloutbout was affected by the time of
Initiation for all months tested such that seals that first

hauled out between 0100 and 1200 hr were on shore longer
than seals that initiated a haulout bout between 1200 and

2 2

2400 hr July X 809 df 9 p 001 August X

2

593 df 9 p 001 December X 698 df 9 p
2 2

001 May X 802 df 9 p 001 June X 584 df

9 p 001 For all months more than 80 of the haul

out bouts lasting for more than 12 hr occurred between 0100

and 1200 hr and less than 10 occurred after 1700 hr
On June 1 and 2 1987 we monitored six radio tagged

seals 4 females 2 males for 24 hrs from 0900 0900 hr
locating and recording activities every 15 min The average
number of hours hauled was 94 SE 26 however the

range in hours was from 125 to 185 Three seals hauled

out two times during this 24 hr period two three times and

one once The seal that hauled for 185 hr was the only one
to haul out at night and coincidently this seal had just
returned from hauling out for several days at PRH Because

seals could haul out at Limantour Spit at all tide levels
tide did not appear to influence the haul out pattern When

tidal mud bars were awash with rising tides seals moved to

the Spit
During the 24 hr period we were able to locate

continuously all but one seal Four seals traveled both

north and south of the estero but stayed within a 5 mi

radius of the estero one seal never left the estero and

one seal traveled north out of range for 95 hrs All seals

spent a considerable amount of time in the channel of the
estero or near the mouth presumably feeding Sunrise was

at about 600 hr on June 2 and two seals promptly hauled
out along with several non tagged seals By 800 hr two

more tagged seals hauled out and the seal that remained all
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night had again retreated to the water At the time of my

departure 900 hr five seals were in the identical

locations as recorded at 900 hr the previous day four were

hauled out at Limantour Spit and two were in the water at

the mouth of the estero

From a Sample of 16 days between March 16 and April 15
we selected an estimate of abundance of 949 seals 95

confidence interval LL 692 and UL 1206 using Drakes Estero

Figure 5 On sample day 4 March 24 we sighted 30
narked animals hauled out among a herd of 441 seals On

sample day 6 the first pup was observed at Drakes Estero
From that date on the assumption of a closed population was
violated and estimates and confidence intervals fluctuated

considerably

BREEDING SEASON

Twenty of 28 adult female seals tagged in March of 1987
were seen at least once with pups In addition five of ten

female seals tagged in July 1986 were seen with pups We

were able to monitor closely 15 tagged seals throughout this
season The median pupping date for these seals was April
23 and by April 28 80 of the females had given birth
range April 16 to April 30 The median weaning date was

May 25 and by May 28 80 of the pups had been weaned
range May 14 to May 30 The average number of days that
females were seen with pups was 309 SE 06 n 15

Table 13 Of the radio tagged seals only oneRT821 was

observed separated from a pup 24 days after giving birth
shewas seen without pup and searching throughout the estero
for two hrs On two subsequent days she was observed

searching intermittantly All other females were seen in

constant attendance with pups until the date of weaning
Weaning appeared to be abrupt Characteristically females

departed for a minimum of one day from the estero after
weaning and one female RT432 relocated to PRH

For the first two weeks after giving birth females

stayed exclusively within the estero but after that time

they began to depart for an increasing number of hours

during the night Whether pups accompanied females on these

excursions is not known

For the first two weeks with pup females hauled out

for an average total of 133 hrs per day SE 0 8 n 10

and for the first couple of days after birth females often

hauled out for more than 20 hrs Unexpectedly males also

hauled out for long hours between the median birthing date
of April 23 and the median weaning date of May 25 x 131
SE 24 n 3 For two weeks after pups were weaned the

average total number of hours hauled was 80 SE 07 n

8 for females from estimated weaning date to 14 d and 62

SE 0 9 n 4for males for period May 12 to May 27
Since mating occurs in the water it is not surprising that
males would spend less time hauled out during the weaning
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period however the difference between the sexes is not

Oignificant p 027 1 Fishers Exact Test
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DISCUSSION

Results from the second survey year again indicate that

the decline in seal numbers during winter months is related

to both seasonal movement away from Drakes Esteroand a
reduction in the number of days that resident seals spent
hauled out Movements of greater than 25 km were much more

pronounced in 1985 than in 1986 and instead many of the

seals that remained at Drakes Estero often relocated for
brief periods at Point Reyes Headland The observed

differences between years may be attributed to different
individual preferences to greater local food availability

or to some unknown factor Similar to results in Alaska

Picther and McAllister 1981 and on San Nicolas Island in

California Yochem et al 1987 we found a high level of
site fidelity with seals using no more than three sites
All movements were to well established haul out sites in

estuaries Tomales Bay and Bolinas Lagoon and at coastal
sites Pescadero Double Point and PRH In contrast to

1985 long range movements occurred during all months except
during the height of the breeding season

Herder 1986 observed that seals at the Klamath River
California exhibited the greatest local movement during the
period April to June our results indicate that more local
movement occurred prior to the median birthing date and
after the median weaning date but virtually no movement
occurred between those dates Two of 12 seals one adult

male and one adult female radio tagged in March 1987
relocated to other haul out sites prior to the breeding
season but both returned within five days of the median

birthing date
Immature seals did not appear to travel greater

distances than adult animals as suggested by Pitcher and
McAllister 1981 however our sample size is small One

immature seal rarely departed from the Estero one relocated

intermittantly at PRH and one traveled both to Duxbury Reef
and to Tomales Bay

The observed movements indicate that Drakes Estero is

an important breeding area for seals ranging south to
Pescadero and north to Stone Lagoon an overall distance of

516 km This range is similar to that documented in 1985

Movements also indicate that there is substantial mixing

among harbor seal colonies both locally and greater than 25

km Herder 1986 and Brown and Mate 1983 also recorded

movements of seals between colonies in the Klamath River and

Alsea Bay Oregon and between seals in Oregon and

Washington
In general movements appear to be motivated by a group

preference for breeding at Drakes Estero but by an

individual preference for feeding areas As noted in 1985

migrant seals were highly individual in distance of movement
and final destination Individual preference may be
influenced by past experience and current food availability
Seals do not appear to be responding to a single prey
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situation as was noted in winter movements of seals in

Oregon and Wasington Beach et al 1985 Brown and Mate

1983 but instead individuals may be expressing a
preference for location based on past experience including
foraging success The fact that two seals traveled great
distances and presumably expended considerable energy but

promptly returned suggests that past experience may have
movtivated the initial movement but that current food

availability influenced where seals ultimately spent the
greater proportion of their time during the winter months

Seals that remained at Drakes Estero were hauled out on

more days and in higher proportions of total animals during
the molt June July and early August and the breeding
season April and May than in December or March As

observed in 1985 the average percentage of all radio tagged
seals hauled out on any given day per month was
substantially higher than figures derived by both Yochem et
al 1987 and Pitcher and MacAllister 1981 The
difference is partly explained by the months chosen for
analysis nonetheless our December figure of 63 is still
higher than that estimated by Yochem et al 1987 These

differences also may be attributed to the larger number of
immature animals tagged in their sample versus the larger
number of adult animals tagged in our sample The

percentage of days per month that immature seals were hauled
out in our study was similar to figures derived by Yochem et
al 1987 A study designed to accomodate these biases
would greatly improve estimates

When hauled out the total number of hours per day that
seals spent on shore was similar for all months except
during the breeding and molt periods Stewart and Yochem

1983 observed a higher average time per day that seals
were hauled out 39 than we found for seals at Drakes

Estero 29 7 of 24 hrs for most months Differences may
be attributed to more exposure to disturbance from humans
though Limantour Spit is exposed at all tide levels seals

there are more frequently subjected to human disturbance
Though we expected pregnant females to require more time
feeding than males the percentage of days hauled out in

March and April and the total number of hours per day hauled
were not significantly different between the sexes

The strong diurnal haul out pattern documented at
Drakes Estero previously Allen and Huber 1983 and shown

by many other researchers eg Boulva and McLaren 1979
Fancher 1979 and Stewart and Yochem 1983 was further
confirmed in this year of study Though seals hauled out at
all hours of a day peak abundance based on the percentage
of tagged seals occurred from early morning to mid day
Peak abundance for the year occurred in June between 0500
and 1400 hr This represented between 60 and 73 of the
estimated number of seals in the area

Yochem et al 1987 found that 7 of 17 seals preferred
hauling out at night and suggested that this behavior could
influence estimates of abundance We identified 4 of 21
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seals 3 pups and 1 adult female in August and 4 of 1

pups and 2 adult females in December that preferred hauling
out at night in May higher percentages of seals hauled
out at night but in most cases these were females with

pups that also hauled out for extended periods during
daylight hours Stewart and Yochem 1983 determined that

time of initiation of a haul out bout did not influence the

length of the bout however we found that during all

months seals hauled out for longer periods when bouts were
initiated between 0100 and 1200 hr than for other time
periods during day or night

Absences of resident seals from Drakes Esetro averaged
from one to two days suggesting absentees were foraging

close by local movement patterns observed during aerial and
ground surveys also support this conclusion This pattern

of local movement was the same for all months and for both
years Immatures appeared to take more trips than adults in

August but we have no comparable data for other months
once female seals had given birth in 1987 they were present
daily in Drakes EsteXro until pups were weaned

Attendance patterns indicate that seals spend between
50 and 70 of the time engaged in foraging activities and
that most seals forage at night All recorded foraging

activities and movements of seals during aerial surveys
appeared to be limited to within 08 km of shore Though

offshore movements of greater than 10 km by harbor seals
have been recorded by others Pitcher and McAllister 19
Spaulding 1964 Wahl 1977 our results suggest nearshore
feeding is more typical
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Table 1 Standard measurements of harbor seals tagged at Drakes Estero
July 1986

FLIPPER RADIO AGE SEX LENGTH GIRTH WEIGHT COMMENTS

TAG TAG cm cm kg

302 224 PUP F 88 69 204

304 419 AD M 146 106 703

306 281 PUP M 96 74 227

308 AD M 149 676

310 306 1YR F 107 83 318

312 137 AD F 140 104 635 Not pregnant

313 AD F 130 103 658

316 529 AD F 141 104 658

317 1YR F 116 81 358

320 AD M 145 105 735

322 342 AD M 163 111 816

324 198 AD M 158 885

326 540 PUP F 95 73 195

328 616 AD F 162 903 Pregnant

330 590 AD M 138 104 685

332 AD M 142 106 816

334 AD M 170 115 776

335 AD M 148 112 789 Pregnant

338 482 AD F 139 105 644

340 AD F 145 104 644

341 645 AD F 133 105 703 Shark scarPreg

344 246 AD F 138 101 553 Pregnant

346 504 AD M 143 106 703 Shark scar

348 444 AD M 140 107 748

350 325 1YR F 114 82 363

352 119 AD F 145 101 635

354 362 AD F 134 98 598 Not pregnant

355 467 AD F 143 103 694 Pregnant

357 160 AD F 146 99 703 Pregnant

359 267 AD M 149 104 717 Shark scar
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Table 2 Standard measurements of harbor seals tagged at Drakes Estero
March 1987

FLIPPER RADIO
WEIGHT

TAG TAG AGE YEAR SEX LENGTH GIRTH kg RECAPTURE COMMENTS

F 132 105

J F 126 99

J F 118 86 408

363 J F

371 J F

373 J F

386 J 1 F 99 77 308

430 J 1 F 111 83 286

434 J 1 F 103 75 386 X540

436 J 1 F 115 85 408

438 J 1 F 109 80 331

440 J 1 F 107 90 331

443 J 1 F 98 82 322

445 J 1 F 98 78 286

447 J 1 F 89 81 345

449 J 1 F 112 80 349

451 J F 118 86 363

J M 115 87 404

366 J M

368 J M

412 J 2 M 120 91 408

416 J M 114 86 327

432 J 1 M 110 80 295
Pregnantpant

365 A F 135 115 848 g
374 432 A F 137 128 1120

378 26 A F 150 126 1043

380 46 A F 143 128 1066

384 844 A F 165 127 1098

387 A F 138 123 789

390 92 A F 143 121 984

392 116 A F 143 123 962

394 A F 812

396 856 A F 153 1134 Pregnant

398 874 A F 143 122 944

400 A F 136 119 894

410 622 A F 159 139 1166

418 A F 154 121 1029

419 A F 137 109 708

421 A F 143 125 871

424 A F 149 115 830 Not pregnant
428 A F 150 115 984

441 822 A F 151 134 X234 Pregnant

156 133
453 A F

455 A F 132 125 Pregnant

457 A F 134 123

461 A F 143 124
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463 A F 139 128

465 A F 146 119 Pregnant

467 A F 153 111 Not pregnant

471 A F 146 127 Pregnant

475 A F 124 120

212 A M T212

221 A M T221

382 A M

402 894 A M 163 126 1021

403 A M 141 115 871

406 A M 145 110 780

408 A M 147 118 894

413 60 A M 174 128 1166

426 A M 149 105 835

459 A M 153 112

469 A M 150 123

473 A M 1 112
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Table 3 Average standard measurements of seals tagged in 1986 and 1987
x is the average SE is the standard error and n is the number of
seals

LENGTH cm GIRTH cm WEIGHT kg

1986

Adult Males x 14925 1076 7541

SE 279 118 18

n 12 10 12

Adult Femalesi 14133 10246 669

SE 238 072 25

n 12 11 12

1 YearOlds x 1123 820 346

SE 273 058 14

n 3 3 3

Pups x 930 720 209

SE 252 153 10

n 3 3 3

1987

Adult Males x 15244 11656 928

SE 337 259 58

n 9 9 6

Adult Females x 14452 12308 960

SE 176 135 31

27 26 18

Immature IF 11078 8506 347

SE 252 179 11

n 18 18 16
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Table 4 Length of attachment of radio transmitters on seals and last date
seal was seen or heard

LAST DATE MIN LENGTH DATE LAST

SEAL DATE ATTACH WXMATR OF ATTACHd OBSERVED

1986

117 72286 73186 10 1687
224 72186 32087 243 32687
419 72186 12287 186 62987
281 72186 91186 53 91186
306 72186 4687 260 4687
137 72186 11087 174 52287
529 72286 2387 197 3687
342 72286 2187 195 22487
198 72286 122 185 62987
540 72286 1219 151 4287
616 72286 122 185 62487
590 72286 422 275 412287
482 72286 2 3 197 51287
645 72286 122 185 62987
246 72286 1210 142 3287
504 72286 51787 300 62987
444 72286 41787 270 62787
325 72286 9986 51 9986
362 72286 4 2 87 255 62787
467 72286 524 307 62487
160 72286 1222 154 62987
267 72286 51787 300 62687

1987

432 3987 617 101 62987
026 3987 617 101 62987
046 3987 423 99 62987
844 3987 617 101 61487
092 3987 625 109 62987
116 3987 617 101 62987
856 3987 622 106 62987
874 3987 620 104 62987
894 3987 627 111 62987
821 31187 620 102 62987
621 3987 616 100 62987
058 3987 627 111 62787
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Table 5 Distance of movement 25 km and locations of individual seals
radio tagged in 1986

SEAL MOVES AVE DISTANCE KM LOCATIONS LOCATIONS HAULED

137 4 81 PSB MBDE 3

161 0 DE 1

196 0 DE 1

223 0 DE 1

246 2 48 TBDE 2

267 0 DE 1

305 3 36 DE TB 2

343 0 DE 1

362 0 DE 1

418 0 DE 1

445 0 DE 1

467 0 DE 1

482 0 DE 1

504 2 410 SL DE 2

531 0 DE 2

540 0 DE 2

590 0 DE 2

616 0 DE 2

644 0 DE 1

These seals were frequently hauled out at PRH
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Table 7 Percentage of days present per month for sex and age classes x is
the mean percentage SE is the standard error and n is the number
of seals

July Aug Dec Mar Apr May June

Females

x 856 848 7043 642 638 913 866

SE 705 75 56 52 126 47 66

n 10 9 7 12 11 10 9

Males

x 969 760 784 727 623 940 830

SE 32 88 56 113 187 29 170

n 7 7 7 6 6 4 2

Immatures

x 576 388 525

SE 181 77 135

n 5 5 2

Total Adults
x 902 807 744 670 633 921 859

SE 46 56 40 50 67 34 58

n 17 15 14 18 17 14 11
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Table 8 Percentage of days per month each radio tagged seal hauled out at
Drakes Estero

SEAL JULY AUG DEC MAR APR MAY JUN

Females

117 78

137 67 23 0 4

161 100 100 83

246 100 100 0

362 100 94 90 79

467 100 97 79 50 83 100

482 100 90 59

531 100 84 72

616 33 36 48

644 78 77 62

Males

196 100 94 93

267 100 77 97 96 100 95

343 100 48 62

418 100 86 86

444 100 94 83 79 71

503 100 94 62 58 93 95

590 78 39 66 25 10

Immatures

224 11 52 66 29

279 44 42

305 100 58 0 0

325 100 19

540 33 23 39

Females

024 83 60 100 94

043 61 58

090 52 47 93 88

116 39 67 97 88

432
35 50 50 35

620 61 53 93 94

821 62 67 93 90

843 78 67 93 100

856
87 87 97 100

871 83 63 97 90

Males

05 78 0 86 66

893 100 100 100 100

Transmitter ceased functioning

00033002 NPSPWRB0400014 000004 Page 69 of 135



Table 9 Average percentage of radio tagged seals hauled out per day by
month relative to the total number of radio tagged seals seals
relocated at other haul out sites at distances greater than 25 km
not included x is the average SE is the standard error and n
is the number of days monitored per month

MONTH

J UL AUG DEC MAR APR MAY JUN

No Seals 22 21 19 19 17 14 11

T 828 669 630 643 682 917 869

SE 16 21 23 17 29 24 19

n
9 31 28 23 20 27 20
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Table 10 Length of time seals were absent from Drakes Estero excluding
seals that relocated to other haul outs seal in the number of
seals monitored per month nl is the total number of trips
recorded per month n2 is the number of seals that took trips each
month x days is the average length in days of trips f trips is
the average number of trips per month and SE is the standard
error for each

1986 MONT14 1987

JUL AUG DEC MAR APR MAY JUN

Seal 21 20 15 15 13 11 10

nl 13 60 53 30 27 2 7

x days mo 18 25 14 22 14 10 20

SE 03 03 01 09 01 00 05

mode 1 1 1 1 1 1 1

range 1 5 1 7 1 13 17 1 3 1 14

x trips mo 19 35 48 30 27 10 18

SE 03 05 09 04 04 00 08

range 13 1 9 1 11 15 15 1 14

n2 7 17 11 10 10 2 4

Seals 33 85 73 67 77 18 40

to take trips
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Table 11 Average number of total hours per day seals were hauled out at
Drakes Estero by month and by sex and age class n is the number
of seals

1986 MONTH 1987

JUL AUG DEC MAR APR MAY JUN

TOTAL HOURS

All seals x 112 76 72 77 89 97 95

SE 4 3 3 4 4 6 4

n 21 10 16 10 15 14 11

range 1 22 1 19

Adult female x 104 69 66 71 87 99 95

SE 6 4 5 3 4 7 4

n 11 7 7 12 11 10 9

Adult male x 125 81 79 85 97 92 95

SE 6 4 4 5 11 15 10

n 5 7 7 6 4 4 2

Immature x 105 68 72

SE 8 3 10

n 5 5 2

LENGTH OF BOUT

All seals x 79 55 57 525 45 58

SE 4 2 3 2 2 3

range 1 37 1 18 1 20 1 34 119 1 21
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Table 12 Birthing and weaning dates of pregnant females radio and
flipper tagged in July 1986 and March 1987

ESTIMATED ESTIMATED DAYS

SEAL BIRTHDAY WEAN DAY WPUP

RADIOTAGGED

024 428 526 30

090 430 528 29

116 428 528 31

432 422 518 27

467 427 530 39

621 426 529 34

821 426 519 24

843 423 522 30

856 421 523 33

871 423 525 33

FLIPPER TAGGED

X043 422 527 33

T365 416 514 29

T465 419 521 33

T454 428 525 28

X645 430 530 31

Radio tag had ceased functioning
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FIGURE 1 Capture site and locations of movement of harbor
seals in California 1986 87
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Figure 2 Percentage of radio tagged seals hauled out by
hour of day
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FIGURE 3 Initiation of haul out bouts by hour of day for
the months July August and December
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Figure 4 Initiation of haul out bouts by hour of day for
the months April May and June

00033002 NPSPWRB0400014 000004 Page 80 of 135



Cl

y

O

40

i

cuo

35
1

I

0

i

oo

30

cn

I

Z

r

a

O

I

cn

s

d

a

25

N

E

i

o

z

M

I

coo

0

20

WzZw

15

w

10

DQ

i

5

1

2

2

4

4r6
6

8

810
10

12
12

14

14
16

18
18

20
20

22
22

24

TIDE
OF

DAY

April

May

June



Figure 5 Estimate of absolute abundance of seals at Drakes
Estero in March 1987
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Introduction

Harbor seals are the dominant and only resident pinniped at Point Reyes California The
Point Reyes population also represents the largest concentration of harbor seals in the
State of California other than the Channel Islands accounting for 20 of the mainland
breeding population Sydeman and Allen 1999 Much of the Point Reyes coastal zone
remains fairly pristine and provides excellent habitat for seals to rest molt and breed
where human encroachment is minimal

Longterm monitoring studies of harbor seals have been conducted at selected colonies at
Point Reyes since 1976 Allen et al 1989 Sydeman and Allen 1999 in order to 1 detect
changes in population numbers 2 detect changes in reproductive success and 3 identify
anthropogenic or environmental factors that might affect population status In the past
significant increases in the population ofharbor seals at Point Reyes have been
documented at most colonies except at Tomales Bay where there was substantial human
activity Allen et al 1989 Allen and King 1993 and at Point Reyes Headland where
northern elephant seals are expanding Sydeman and Allen 1999

The information presented here is an update on the status and trend of the harbor seal
population at Point Reyes It represents a fiveyear summary of data collected prior to
during and three years following the 1998 El Nino Southern Oscillation ENSO event
We have also included two years of information from adjacent areas San Francisco Bay
and Sonoma County where surveys were conducted in conjunction with other agencies
and organizations as part of a regionwide survey effort

Methods

Studv Area

The Point Reyes coastline extends from Tomales Bay Lat 38 30N south to Bolinas
Lagoon Lat 37 30N Coastal embayments include Tomales Bay Drakes Estero and
Limantour Estero and Bolinas Lagoon The Point Reyes National Seashore PRNS
Golden Gate National Recreation Area GGNRA Gulf of the Farallones National
Marine Sanctuary GFNMS and the Marin County Department ofParks and Recreation
share jurisdiction over segments of this coastline In addition to the protection afforded
by these agencies Bird Rock Point Reyes Headland and Double Point were designated
by the California Department of Fish and Game and the California Water Resources
Control Board as Areas of Special Biological Significance because of their unique
biological attributes and now reclassified as State Water Quality Protection Areas in X003
Chan 1979 SWQPA

The topographic diversity of this coastal zone provides a broad range of substrates upon
which harbor seals haul out These include tidal mud flats offshore tidal ledges and
sandy beaches Haul out site is defined as a terrestrial location where seals aggregate
for periods of rest birthing and suckling of young Harvey 1987 Thompson 1987

3
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Data are presented as maximum for the seasons both breeding and molt Summary
statistics including means and standard errors are also provided for the breeding season
19972001 and the molt season 20002001

All actual and potential disturbances to harbor seals were recorded Actual disturbance
was defined as any activity that resulted in behavior change by the seals such as moving
towards or entering the water Potential disturbance was defined as an activity that
occurred within a4 mile area that had the potential to alter the behavior of the seals For
example a plane flying below 1000 feet had the potential to disturb seals Observers
recorded the time source of the disturbance and the distance of the source from the seals
Distance measurement was not estimated consistently between sites or observers and
consequently was dropped from analyses The seals response to a disturbance was
classified as no response head alert flush flush into water or unknown Allen et al
1985 In the case of a flush or flush into water the observer noted the number of seals
that flushed the number of pups that were left alone and the number of seals that
remained in place After a flush into water the time and location of where the seals
rehauled were also recorded In some cases an unknown response was recorded if the
disturbance occurred before the survey was started and the extent of the disturbance
was not directly observed An example would be a tight group of seals seen in the water
off the haul out site and many fresh seal tracks on the haul out site

Surveys in 1998 and 1999 incorporated seal numbers from a larger scale harbor seal
census for the San Francisco Bay area and adjacent waters Other regional haul out sites
were Jenner the Sonoma coastline Sea Ranch the San Mateo coastline South Bean
Hollow the Fitzgerald Marine Reserve the Richmond Bridge Yerba Buena Island and
Mowry Slough Figure Ib Participants in the regionwide survey included the Gulf of
the Farallones National Marine Sanctuary Association San Francisco State University
and Stewards of Slavianka a non profit conservation group based in Sonoma County
Additionally a regionwide aerial survey was conducted in May 1999 by NPS biologists
on an airplane provided by the California Department of Transportation Photographs
8x10 color prints were taken of each site and biologists from San Francisco State
University counted seals from photographs

Results

Overview

The population trend in harbor seals at Point Reyes appears stable between 1997 and
2001 Annual maximum counts for the breeding season ranged between2481 and3506
and annual average counts ranged from17446and25111 range of SE 1225 to

3790 Table lag The lower numbers for maximum totals and annual averages were
associated with the 1998 ENSO The difference in the adultimmature population of
harbor seals excluding Duxbury Reef was minimal between 1997 and 2001 Lambda
006 but the difference between the pup numbers was notable Lambda 027 Table

la The maximum numbers ofadultimmature seals and pups were higher in 1997 and
2001 than those observed in 1998 1998 Lambda 046 and 2001 Lambda 136
Pup and adult numbers were lower at all haul out sites in 1998 Maximum countsfor the

5
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Sources for disturbance varied by year at Double Point Table 5b Overall people on
foot were the primary known source for disturbances 190o although unknown sources
disturbed seals 29 Commercial fishing boats have increasingly disturbed seals over
the past 3 years 13 and an aggressive male northern elephant seal was the primary
source for disturbance in 2001 10 When seals were disturbed at Double Point they
were more likely to flush into the water flushing 50 of the times disturbed regardless
of year Table 5c

Drakes and Limantour Esteros

Drakes and Limantour Esteros consist of a number of tidal sandbars This location is one

of the primary pupping sites at Point Reyes Seals were surveyed at Drakes and
Limantour Esteros from 26 to 45 times per year between 19972001 Table 6a The
highest total number of seals occurred between the first and second week of May Figure
4 The maximum pup counts consistently occurred between the third week of April and
the first week of May Figure 5 The maximum counts during the molting season ranged
between 817 and 1292 and occurred between mid June and mid July Figure 4

Seals at Drakes and Limantour Esteros were disturbed more than at any other haul out
location at Point Reyes averaging from 1013 disturbances per survey between 1997
and 2001 Table 6ad Weekday disturbances reached as high as 15 disturbances per
day in 2000 but usually were around 09 disturbances per day this contrasts to the
regional maximum of07 The hourly average number of disturbances was 08 SD
04 n 18 in 2000 and 05 in 2001 SD 07 n 21 Table 6d

People on foot were the primary source for disturbance 470o although unknown
sources also disturbed seals 19 as did birds 12 Table 6b Kayaks and motorboats
are restricted in Drakes Estero during the breeding season and likely this explains the low
rate of disturbance from these sources When seals were disturbed at Drakes and

Limantour Esteros they were more likely to flush into the water flushing 50 of the

times disturbed regardless of year Table 6c

Tomales Point

Tomales Point consists of several subsites extending along the shoreline extending to
Bird Rock Tomales Point is one of the more difficult sites to survey because of distance
to travel and weather The area is consistently foggy during the spring and summer
Seals were surveyed at Tomales Point from 9 to 34 times per year between 19972001
Table 7a There was no consistency between years when the maximum adultimmature
count occurred Figure 6 The maximum pup counts occurred between the third week of
April and the third week ofMay except in 1997 however the numbers ranged widely
between 74 in 1998 to 194 in 2001 Figure 7 The wide swing in numbers is likely
related to both disturbance and seals shifting between nearby Tomales Bay which also
demonstrated coincidental swings in numbers Seasonal molt counts are unreliable and
spotty due to weather

7
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Bolinas Lagoon

The Bolinas Lagoon location consists of several tidal sand bars Seals were surveyed at
Bolinas Lagoon from 3 to 35 times per year between 19972001 Table 9a The
maximum counts at Bolinas were distributed throughout the breeding season in contrast
to other colonies but during the molt season a distinct peak occurred during the first two
weeks of July ranging from 267 to 401 Figure 10 The maximum pup counts
consistently occurred between the first and second week ofMay excluding 1997 and
ranged from 51 to 123 Figure 11 This colony is the only one that appears to be
growing pup production more than doubled in three years between 1999 and 2001 As
with all sites pup production was down during 1998 and numbers of seals hauled out
were also reduced

Seals at Bolinas Lagoon were disturbed moderately in comparison to other haul out sites
at Point Reyes averaging from 0 to 11 disturbances per survey between 1997 and 2001
Table 9ad Weekend and weekday disturbances varied from year to year The hourly
average number of disturbances on weekends was 03 SD 04 n 9 in 2000 and 06
in 2001 SD 05 n 18 Tables 9d The NOAA SEALS program reduced disturbance
by recreationists with an onsite education program starting in 1997

Kayaks were the primary source for disturbance 24 although unknown sources also
disturbed seals 24 as did birds 18 Table 9b When seals were disturbed at
Bolinas Lagoon they were more likely to flush into the water flushing 50 of the

times disturbed most years Table 9c

Duxbury Reef

Duxbury Reef was added as a survey site in 1999 This site is adjacent to Bolinas
Lagoon and often serves as an alternate site to those in the Lagoon Seals were surveyed
from 8 to 32 times between 1999 and 2001 Tables 10a Annual maximum ranged from
71 to 112 Figure 12 including from 10 to 20 pups during the breeding season Figure
13 We had insufficient data during the molt until 2001 when the maximum count was
99 Figure 12

Seals were rarely disturbed at Duxbury Reef likely due to the difficulty of accessing the
site except at very low tides Humans on foot were the primary source for disturbance
88 Table 10b During the weekends disturbances averaged 03 per hour SD 08 n

7 in 2000 and 04 per hour SD 1 1 n 17 in 2001 Table IOd

Point Reves Headland

Point Reyes Headland location consists of a series of pocket beaches that is used also by
a large northern elephant seal colony As with Tomales Point surveys at Point Reyes
Headland were limited due to weather conditions Annual surveys ranged between 7 and

9
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72 SA 7 PUP 7 UNK 5 and of those identified to sex the majority was males
33 M 30 F 17 UNK 44 Tissues were collected from several fresh dead or
dying seals by the TMMC A fibrinous hemorrhagic pneumonia with marked bacterial
colonization was evident in all of the fresh specimens The lesions resembled that of
acute Pasteurella pneumonia in cattle which is often predisposed by viral infection L
Lowenstine UC Davis pers com Nineteen live harbor seals were subsequently
captured at Point Reyes Headland and blood was taken for further analyses Preliminary
findings indicate the presence of antibodies to a previously unidentified virus F Gulland
pers com

In 2000 another unusual stranding event occurred at Point Reyes and was investigated
by the stranding network including TMMC Museum of Vertebrate Zoology Berkeley
and the National Park Service The epicenter of this event was Tomales Point haul out
sites where around 25 dead seals were found Tissues blood and urine were collected
from five very fresh specimens All seals tested negative for biotoxins or morbillivirus
Pseudomonas bacteria were found in all specimens and an unidentified virus was found
in one very fresh 2 hrs dead specimen Preliminary evidence indicated that seals died
acutely since blubber layers were normal lymph nodes were engorged with fluid F
Gulland Marine Mammal Center unpubl data

Discussion

Harbor seals in central California represent a significant proportion of the state
population Surveys of harbor seals in the San Francisco Bay Area and adjacent waters in
1998 and 1999 reveal that large numbers of harbor seals are concentrated in north central
California particularly at Point Reyes Double Point and DrakesLimantour Esteros
account for more than 50 of total seals in Point Reyes counted during both the breeding
and molt seasons The pups produced at these two sites accounted for more than 55 of
the total pups produced at Point Reyes annually Substantial numbers of seals also haul
out in small groups along the Sonoma and San Mateo counties coastline and in San
Francisco Bay

Surveys conducted at Point Reyes between 1997 and 2001 showed annual differences
likely related to the 1998 El Nino event However trends may also reflect increased
effort between years as the volunteer monitoring program was fully implemented In
addition there was not consistent effort between weekend and weekday surveys This is
important in analyzing the disturbance data since we would expect more disturbances on
weekends when recreational use is higher

Nonetheless significantly fewer seals were breeding in 1998 than 1997 24 Pup

production was also lower 46 Factors potentially influencing the breeding
population at Point Reyes between 1997 and 1998 were the harbor seal die off during and
after the breeding season of 1997 and the 1998 El Nino event The 1999 number of seals
breeding was substantially higher than that of 1998 but only slightly higher than the 1997
breeding season Pup production was also elevated from 1998 by 49 but only by 8
from the 1997 season El Nino effects were also documented in other pinnipeds in

11
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San Pablo

Figure lb Harbor seal haul out sites in central California
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Weekend
1

Point
Reyes

168

38

431

Weekday
27

Weekday
2

2

12

0

0

Headland

Weekend
4

Weekend
0

1999Total

3325

1068

2863

208

125

39
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Table
1

g

Summary
data
for

2001
The

maximum
numbers
were
seen

during
a

single
census
over
the

entire

season
Max

Breed

adults

immatures

o

and

pups

during
the

breeding
season
March
15
to

June
15

recorded
by

observers
with
2

or

more
years
of

experience
Avg

Breed
adults

immatures

and

pups

during
the

breeding
season
March
15
to

June
15

recorded
by

observers
of
all

experience
levels
Max

Molt
all

age

classes
during
the

molting

season
June
15
to

July
15

recorded
by

observers
with
two
or

more
years
of

experience
Avg

Molt
all

age

classes
during
the

molting
season
June
15

aCU

to

July
15

recorded
by
all

observers
se

Standard
error

o00

Max

Avg

Max

Max

Avg

Surveys

Disturbances
Red

Seals

Shark
Bites
Dead

Pups

o

Bred

Breed

Pups

Molt

Molt

o

Double
Point

867

53620

354

1145

55312

Weekday
22

Weekday
12

8

3

4

0

se

4212

se

11283

Weekend
18

Weekend
13

0m

Drakes
Estero

1023

59473

336

1292

72700

Weekday
22

Weekday
20

18

2

1

Limantour

se

4486

se

9013

Weekend
21

Weekend
22

aUaz

Tomales
Point

487

19625

194

221

32914

Weekday
14

Weekday
6

1

0

0

N

se

2898

se

3106

Weekend
18

Weekend
17

0COCO

Tomales
Bay

611

35338

179

316

17657

Weekday
15

Weekday
3

12

0

se

2696

se

3181

Weekend
19

Weekend
26

Bolinas
Lagoon
295

19790

123

401

30757

Weekday
17

Weekday
14

9

2

1

se

1412

se

2958

Weekend
18

Weekend
24

Duxbury
Reef

71

3285

10

99

3750

Weekday
15

Weekday
2

2

0

0

se

491

se

1563

Weekend
17

Weekend
4

Point
Reyes

131

8822

51

295

23800

Weekday
7

Weekday
0

2

0

0

Headland

se

106

se

3167

Weekend
8

Weekend
1

2000Total

3485

1247

3769

231

164

41
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Table2cSourcesofpotentialandactualdisturbancesduringthe1999fieldseasons

Table2dSourcesofpotentialandactualdisturbancesduringthe2000fieldseason

MotorNonmotorCarDogPlaneHumanBirdUnknownOtherTotal
boatboat

DoublePoint63523221

DrakesEstero15

2

5231111359

Limantour

TomalesPoint12115

TomalesBay71222115

BolinasLagoon23136621

DuxburyReef11

PointReyes22

Headland

Total1770493622227124

Table2dSourcesofpotentialandactualdisturbancesduringthe2000fieldseason

43

MotorNonmotorClammerPlaneHumanBirdUnknownOtherTotal
boatboat

DoublePoint4712618451

DrakesEstero629301319281

Limantour

TomalesPoint8464123

TomalesBay1526124

BolinasLagoon53311

DuxburyReef112

PointReyes112

Headland

Total27148224922457194

43



SE11901abedtt1000tHAAdSdNMOEE000

Table3aSummaryofsealresponsestodisturbancesduring1997Seemethodsfor
definitionofsealresponsesPercentisthepercentageoftimestheanimalsflushedinto

waterforeachsite

Table3bSummaryofsealresponsestodisturbancesduring1998Seemethodsfor
definitionofsealresponsesPercentisthepercentageoftimestheanimalsflushedinto

waterforeachsite

HeadAlertFlushFlushWaterUnknownFlushWater

DoublePoint27170

DrakesEstero92473
BLimantour

1547
Llmantour

TomalesPoint3100

TomalesBay0

BolinasLagoon0

PointReyes0

Headland

10

PointReyes

Total11034174

Table3bSummaryofsealresponsestodisturbancesduring1998Seemethodsfor
definitionofsealresponsesPercentisthepercentageoftimestheanimalsflushedinto

waterforeachsite

Er0i

HeadAlertFlushFlushWaterUnknownFlushWater

DoublePoint12350

DrakesEstero1161547
Llmantour

TomalesPoint11778

TomalesBay85528

BolinasLagoon3110

PointReyes0

Headland

Total241530143

Er0i
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Table3eSummaryofsealresponsestodisturbancesduring2001Seemethodsfor
definitionofsealresponsesPercentisthepercentageoftimestheanimalsflushedinto

waterforeachsite

HeadAlertFlushFlushWaterUnknownFlushWater

DoublePoint1118282

DrakesEstero7124369
Limantour

TomalesPoint161330

TomalesBay4211355

BolinasLagoon513184

DuxburyReef3350

PointReyes10

Headlands

Total195932466

47
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Table5aSummarydataforDoublePoint1997through2001ThereportednumbersreflectthemaximumnumberseenduringasinglecensusThe

percentofredsealsisthepercentageofthemaximumtotalnumberofsealsThenumberofdisturbancesisthetotalnumberforthewholeseason

MaxbreedadultsimmaturesandpupsduringthebreedingseasonMarch15toJune15MaxMoltallageclassesduringthemoltingseason

June15toJuly15NAdatanotavailableandsestandarderror

Table5bSourcesofpotentialandactualdisturbancesatDoublePointduring1997through2001NAdatanotavailable

MaxAvgMaxMaxAvgSurveysDisturbancesRedsRedsSharkBitesDead

boatseal

BreedBreedPupsMoltMolt

19971NA1

Pups

1997854NA357NANAWeekday12Weekday4111333

6

19996NA35

Weekend7Weekend6

221

20004

1988708NA187722NAWeekday18Weekday160866

14225

Weekend12Weekday5

1999890NA335486NAWeekday23Weekday11111245

Weekend13Weekend10

20009605077041685365728Weekday24Weekday1250545

se4024se5739Weekend28Weekend39

200186753620354114555312Weekday22Weekday1280934

se4212se11283Weekend18Weekend13

Table5bSourcesofpotentialandactualdisturbancesatDoublePointduring1997through2001NAdatanotavailable

49

MotorNonmotorElephantDogPlaneHumanBirdUnknownOtherTotal

boatboatseal

19971NA112510

1998NA1326

19996NA3523221

200041712618351

20013111314225

49
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Table8cSummaryofsealresponsestodisturbancesatTomalesBayduring1997
through2001Unknownisadisturbancewhichoccurredpriortoasurveyandthe

responselevelisunknownSeemethodsondefinitionofsealresponses

HeadAlertFlushFlushWaterUnknownFlushWater

19970
199885528

1999253127

2000419353
20014211355

Table8dSummaryoftheaveragenumbersofdisturbancesperhourobservedatTomalesBayduring2000and2001
Thenumberofhoursofdirectobservationrepresentsthetotalamountoftimewhenresearcherswereobservingthe

animalsThenumberofdisturbancesrepresentsthetotalofallthepotentialandactualdisturbances

SurveysDisturbancesHoursofDirectAverageofStandard
observationDisturbancesDeviation

PerHour

2000Weekday12Weekday5420012024
Weekend13Weekend19438043056

2001Weekday15Weekday3133023041
Weekend19Weekend26203128252

56
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Table7cSummaryofsealresponsestodisturbancesatTomalesPointduring1997
through2001Unknownisadisturbancewhichoccurredpriortoasurveyandthe

responselevelisunknown

HeadAlertFlushFlushWaterUnknownFlushWater

18873100
188811778

18883175

20003331016

2001161330

Table7dSummaryoftheaveragenumberofdisturbancesperhourobservedatTomalesPointduring2000and2001
Thenumberofhoursofdirectobservationrepresentsthetotalamountoftimewhenresearcherswereobservingthe

animalsThenumberofdisturbancesrepresentsthetotalofallthepotentialandactualdisturbances

SurveysDisturbancesHoursofDirectAverageofStandard
observationDisturbancesDeviation

perHour

2000Weekday14Weekday12465026043
Weekend13Weekend11438025024

2001Weekday14Weekday6340018034
Weekend18Weekend17415041043

54
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TableOcSummaryofsealresponsestodisturbancesatDrakesEsteroand
LimantourEsteroduring1997through2001Unknownisadisturbancewhich

occurredpriortosurveyandtheresponselevelIsunknown

HeadAlertFlushFlushWaterUnknownFlushWater

199792473
19981161547

199919431156

2000154381354

20017124369

TableSdSummaryoftheaveragenumbersofdisturbancesperhourobservedatDrakesEsteroandUmantourEstero
during2000and2001Thenumberofhoursofdirectobservationrepresentsthetotalamountoftimewhenresearchers
wereobservingtheanimalsThenumberofdisturbancesrepresentsthetotalofallthepotentialandactualdisturbances

SurveysDisturbancesHoursofDirectAverageofStandard
observationDisturbancesDeviation

PerHour

2000Weekday27Weekday43535080104
Weekend18Weekend38453083042

2001Weekday22Weekday20415048061
Weekend21Weekend22450049071

52
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Table9aSummarydataforBolinasLagoon1997through2001Thereportednumbersreflectthemaximumnumberseenduringasingle

censusThepercentofredsealsIsthepercentageofthemaximumtotalnumberofsealsThenumberofdisturbancesisthetotalnumberfor

thewholeseasonMaxbreedadultsimmaturesandpupsduringthebreedingseasonMarch15toJune15MaxMoltallageclasses

duringthemoltingseasonJune15toJuly15NAdatanotavailableandsestandarderror

Table9bSourcesofpotentialandactualdisturbancesatBolinasLagoonduring1997through2001

MaxAvgMaxMaxAvgSurveysRedsRedsSharkDead

BreedBreedPupsMoltMoltDisturbances

199921

BitesPups

1997212NA51NANAWeekday1Weekday052401

Weekend2Weekend0

1998143NA47267NAWeekday12Weekday585621

Weekend0Weekend0

1999192NA59322NAWeekday18Weekday1873600

Weekend2Weekend4

20002731631010838835266Weekday6Weekday493312

SE3141SE3548Weekend9Weekend7

20012951979012340130757Weekday17Weekday1493121

SE1412SE2958Weekend18Weekend24

Table9bSourcesofpotentialandactualdisturbancesatBolinasLagoonduring1997through2001

OtherTotal

0

5

322

11

239

57

MotorNonmotorCarDogPlaneHumanBirdUnknown

boatboat

1997

19983

199921466

2000533

200112116413

OtherTotal

0

5

322

11

239

57
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Table10aSummarydataforDuxburyReef1997through2001Thereportednumbersreflectthemaximumnumberseenduringasinglecensus

ThepercentofredsealsisthepercentageofthemaximumtotalnumberofsealsThenumberofdisturbancesisthetotalnumberforthewholeseason
MaxbreedadultsimmaturesandpupsduringthebreedingseasonMarch15toJune15MaxMoltallageclassesduringthemoltingseason
June15toJuly15NAdatanotavailableandsestandarderror

MaxAvgMaxMaxAvgSurveysDisturbancesRedsRedsSharkDead
BredBreedPupsMoltMoltBitesPups

188898NA10NANAWeekday7Weekday01100
Weekend1Weekend1

2000112316620105Weekday4Weekday021800

se1201se505Weekend7Weekend2

200171328510993750Weekday15Weekday222800

se491se1563Weekend17Weekend4

Table10bSourcesofpotentialandactualdisturbancesatDuxburyReefduring1999through2001

MotorNonmotorCarDogPlaneHumanBirdUnknownOther
boatboat

199911

2000112

200166

59
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Table11aSummarydataforPointReyesHeadland1997through2001Thereportednumbersreflectthemaximumnumberseenduringasingle
censusThepercentofredsealsisthepercentageofthemaximumtotalnumberofsealsThenumberofdisturbancesisthetotalnumberforthewhole

seasonMaxbreedadultsimmaturesandpupsduringthebreedingseasonMarch15toJune15MaxMoltallageGassesduringthemolting
seasonJune15toJuly15NAdatanotavailableandsestandarderror

Table1111bSourcesofpotentialandactualdisturbancesatPointReyesHeadlandduring1997through2001

MotorNonCarDogPlaneHumanBirdUnknownOtherTotal
boatmotor

boat

19970

19980

199922

2000112

200111

61

MaxAvgMaxMaxAvgSurveysRedsSharkDead
BreedBreedPupsMoltMoltDisturbancesRedsBitesPups

1997141NA24466NAWeekday5Weekday000NA0
Weekend2Weekend0

1998150NA24282NAWeekday13Weekday042713

Weekend4Weekend0

1999168NA38431NAWeekday27Weekday221200

Weekend4Weekend0

2000149113624527617925Weekday19Weekday221301

se1484se3681Weekend3Weekend0

200113188225129523800Weekday7Weekday021500

se1064se3167Weekend8Weekend1

Table1111bSourcesofpotentialandactualdisturbancesatPointReyesHeadlandduring1997through2001

MotorNonCarDogPlaneHumanBirdUnknownOtherTotal
boatmotor

boat

19970

19980

199922

2000112

200111

61



Table
12a

Harbor
seal

census

summary
for
the

San

Francisco
Bay

Area
during
the

1998

breeding
season
NA

data
not

available

Date

Location

Total
Count

Pups

Date

Location

Total
Count

Pups

41998
Jenner

140

5

Fitzgerald
Marine
Reserve
NA

NA

Tomales
Bay

135

10

San

Mateo
Co

NA

NA

CI

Tomales
Point

239

68

Sonoma
Co

NA

NA

Z0

Point
Reyes

Headlands
49

3

Sea

Ranch

NA

NA

LO

DrakesUmantour
499

67

South
Bean

Hollow

61

7

r

Double
Point

412

71

Richmond
Bridge

113

8

a

Bolinas
Lagoon

106

31

Yerba
Buena

110

2

a

Fitzgerald
Marine
Reserve
107

7

Mowry
Slough

NA

NA

o

San

Mateo
Co

65

10

Grand
Total

2595

485

oo

Sonoma
Co

0

0

Sea

Ranch

108

29

53098
Jenner

NA

NA

South
Bean

Hollow

NA

NA

Tomales
Bay

218

14

0

Richmond
Bridge

NA

NA

Tomales
Point

214

17

Yerba
Buena

NA

NA

Point
Reyes

Headlands
113

14

m

Mowry
Slough

NA

NA

DrakesLimantour
429

96

Grand
Total

1860

301

Double
Point

585

13

a

Bolinas
Lagoon

120

25

Ch

5398

Jenner

249

12

Fitzgerald
Marine
Reserve
217

6

rLZ

Tomales
Bay

290

11

San

Mateo
Co

NA

NA

o

Tomales
Point

192

52

Sonoma
Co

183

16

0

Point
Reyes

Headlands
62

20

Sea

Ranch

NA

NA

CI

drakesLimantour
583

126

South
Bean

Hollow

68

10

oo

Double
Point

551

160

Richmond
Bridge

121

4

Bolinas
Lagoon

88

0

Yerba
Buena

129

4

Fitzgerald
Marine
Reserve
NA

NA

Mowry
Slough

10

0

San

Mateo
Co

155

25

Grand
Total

2407

219

Sonoma
Co

NA

NA

Sea

Ranch

NA

NA

62898
Jenner

NA

NA

South
Bean

Hollow

68

7

Tomales
Bay

218

2

Richmond
Bridge

NA

NA

Tomales
Point

504

2

Yerba
Buena

NA

NA

Point
Reyes

Headlands
282

1

Mowry
Slough

NA

NA

DrakesUmantour
932

3

Grand
Total

2238

413

Double
Point

573

12

Bolinas
Lagoon

151

3

5698

Jenner

NA

NA

Fitzgerald
Marine
Reserve
102

2

Tomales
Bay

290

30

San

Mateo
Co

134

27

Tomales
Point

437

48

Sonoma
Co

NA

NA

Point
Reyes

Headlands
102

18

Sea

Ranch

NA

NA

DrakesUmantour
661

192

South
Bean

Hollow

NA

NA

Double
Point

708

144

Richmond
Bridge

89

1

Bolinas
Lagoon

113

36

Yerba
Buena

122

0

Mowry
Slough

128

0

Grand
Total

5235

53

63
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Page
2

of
3

Harbor
seal

census
summary
for
the

San

Francisco
Bay

Area

during
the

1999

breeding
and
molt

seasons

Data

Location

Total
Count

Pups

Date

Locations
Total
Count

Pups

r0o

513099
Tomales
Bay

214

35

613099
Tomales
Bay

347

0

0

Tomales
Point

63

13

Tomales
Point

209

0

T

Point
Re

Headlands
FOG

FOG

o

Point
Reyes

Headlands
88

15

a

DrakestUmantour
293

45

DrakesLimantour
624

0

lt

Double
Point

411

81

Double
Point

483

0

Bolnas
Lagoon

164

50

Bolinas
Lagoon

NA

NA

o

San

Mateo
Co

NA

NA

San

Mateo
Co

NA

NA

Russian
River

NA

NA

Russian
River

NA

NA

o

S

South
Bean

Hollow

NA

NA

South
Bean

Hollow

NA

NA

0

Richmond
Bridge

127

5

Richmond
Bridge

117

2

0

Yerba
Buena

110

0

Yerba
Buena

181

2

m

Mowry
Slough

55

7

Mowry
Slough

203

0

Grand
Total

1526

251

Grand
Total

2164

4

aU

61699

Tomales
Bay

192

NA

711799
Tomales

Bay

319

z

Tomales
Point

147

NA

Tomales
Point

460

o

Point
Reyes

Headlands
73

13

Point
Reyes

Headlands
431

o

DrakesUmantour
297

31

DrakesLimantour
995

o

Double
Point

428

62

Double
Point

300

o

Duxbury
Reef

98

10

Duxbury
Reef

NA

o

Bolinas
Lagoon

142

38

Bolinas
Lagoon

288

San

Mateo
Co

NA

NA

San

Mateo
Co

NA

Russian
River

NA

NA

Russian
River

NA

South
Bean

Hollow

NA

NA

South
Bean

Hollow

NA

Richmond
Bridge

139

7

Richmond
Bridge

83

2

Yerba
Buena

144

1

Yerba
Buena

NA

NA

Mowry
Slough

92

8

Mowry
Slough

135

0

Grand
Total

1752

170

Grand
Total

3011

2
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Introduction

Harbor seals Phoca vitulina richardii are the dominant and only year round resident
pinniped at Point Reyes California The Point Reyes seal population represents the
largest concentration of harbor seals in the State of California other than the Channel
Islands accounting for 20 of the mainland breeding population Lowry and Carretta
2003 Much of the Point Reyes coastal zone remains fairly pristine and provides
excellent marine and terrestriallabitat for seals to rest moltfeed and breed where human
encroachment is minimal

Longterm monitoring studies of harbor seals have been conducted at selected colonies at
Point Reyes since 1976 Allen et al 1989 Sydeman and Allen 1999 Allen et al 2004
The objectives of monitoring are to 1 detect changes in population numbers 2 detect
changes in reproductive success and 3 identify anthropogenic or environmental factors
that might affect population status and trends The monitoring objectives and protocol
are described in detail in Hester et al draft report The information presented here is a
summary of the data collected during the 2005 breeding and molting seasons March
July Summary data collected as part of a regionwide survey effort including adjacent
areas San Francisco Bay San Mateo County and Sonoma County where NPS surveys
were conducted in 2005 in conjunction with other agencies and organizations are also
presented

Methods

Study Area

The Point Reyes peninsula extends from Tomales Bay Lat 38 30N south to Bolinas
Lagoon Lat 37 30N and are referred collectively as the Point Reyes sites Point
Bonita in the Marin Headlands is the southern most seal haul out site within the study
area and along with Alcatraz collectively form the Golden Gate NRA sites Coastal
embayments include Tomales Bay Drakes Estero and Limantour Estero and Bolinas
Lagoon The Point Reyes National Seashore PORE Golden Gate National Recreation
Area GOGA Gulf of the Farallones National Marine Sanctuary GFNMS and the
Marin County Department of Parks and Recreation share jurisdiction over segments of
this coastline

The topographic diversity of this coastal zone provides a broad range of substratesupon
which harbor seals haul out These include tidal mud flats offshore and onshore rocky
tidal ledges and sandy beaches Haul out site is defined as a terrestrial location where
seals aggregate for periods of rest birthing and suckling of young Harvey 1987
Thompson 1987 Coastal locations regularly surveyed included Tomales Point Point
Reyes Headland Duxbury Reef Double Point and Point Bonita estuarine locations
surveyed included Tomales Bay Drakes and Limantour Esteros complex and Bolinas
Lagoon Figure 1
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Regional survey sites included colonies in San Francisco Bay Alcatraz Mowry Slough
Castro Rocks Yerba Buena Island and NewarksSlough in Sonoma County Sea
Ranch South Sonoma sites and Jenner and in San Mateo County Fitzgerald Marine
Reserve Pescadero Pebble Beach Point San Pedro Bean Hollow and Cowell Ranch
Beach

Surveys

Harbor seal surveys were conducted during the breeding and molting seasons which run
from the March 1 to May 30 and June 1 to July 31 respectively

National Park Service NPS biologists trained volunteers to conduct surveys of harbor
seals during two inclass sessions and four field sessions Many of the volunteers were
trained and seasoned having surveyed seals in previous years Volunteers and park
biologists surveyed each Point Reyes site a minimum of twice per week weather and
logistics permitting Point Bonita was also surveyed twice per week The Point Reyes
Headland and the regional survey sites were surveyed once every two weeks on
concurrent weekends Surveys occurred primarily during low to medium tides the time
when the maximum number of seals haul out in the San Francisco Bay region Fancher
1979 Allen et al 1982

Survey periods were designed to last approximately two hours with counts occurring
every halfhour to one hour depending on location Each subsite was surveyed
separately and then summed to give a total for each site All subsites were visible from
one location with the exception of Tomales Point Tomales Bay and Bolinas Lagoon For
each of these sites each subsite was counted from two to four times per survey

For each subsite the observer recorded the total number of adulttimmature seals pups
dead pups red pelaged seals and any fresh shark bitten animals present Because of the
difficulty in distinguishing adult from immature seals these two age classes were lumped
together Pups were the young of the year and after weaning were difficult to distinguish
from yearling seals Consequently pup numbers were reliable only between March and
June 1 Red pelage results from the deposition of iron oxide precipitates on the hair shaft
and usually extends from the head down to the shoulder Allen et al 1993

All actual and potential disturbances to harbor seals were recorded during a period from
March 1 through July 20 The analysis of disturbance data was truncated and does not
account for disturbance data collected during the entire molt season The total number of
disturbance survey days was 226 Table 1 Observers recorded the time and the source
of the disturbance The seals response to a disturbance was classified as no response
head alert flush flush into water or unknown In the case of a flush or flush into water
the observer noted the number of seals that flushed the number of pups that were left
alone and the number of seals that remained in place After a flush into water the time
and location ofwhere the seals rehauled were also recorded In some cases an unknown
disturbance and unknown response was recorded if the disturbance occurred before the
survey was started and so the nature and extent of the disturbance was not directly

00033002 NPSPWRB0400014 000004 Page 119 of 135



observed The rate ofdisturbances was calculated based on the number of disturbances

per survey period survey period was usually 2 hours but may have varied by s hour In
future reports disturbance rate will be calculated based on the number of disturbances per
survey hour in order to compare to other disturbance studies

Regional surveys occurred every two weeks March July on weekends Friday Sunday
that had low tides during the morning or midday All of the Point Reyes and Golden
gate sites as well as the San Francisco Bay and Sonoma sites were surveyed during
these weekends Participants in the regionwide surveys included the GFNMS and
FMSA San Francisco State University and Stewards of Slavianka a non profit
conservation group based in Sonoma County

Results and Discussion

Overall

In 2005 volunteers completed 244 surveys at sites in Marin County at PORE and GOGA
between March 1 and July 30 The combined maximum pup counts for all sites during
the breeding season was 1115 pups This is 13 lower than 2004 but comparable to
previous years Figure 2 Pup numbers combining all sites appear to have stabilized
since approximately 2000 Drakes Estero and Double Point together produced 56 of
the pups Figure 3 Pup numbers at Double Point have continued to rebound from 2003
when the presence of a northern elephant seal Mirounga angustirostris reduced the
number of seals at Double Point Numbers were similar at most sites in the past several
years except at Drakes Estero which has seen a decrease in pup numbers since the 2003
season as pup numbers rebound at Double Point and when a coyote was seen preying on
newborn pups in 2004 at Drakes Estero Figure 4

Date of first pup was observed in 2005 was March 6 compared to March 20 in 2004
There was no apparent trend in the date of first pup observed between 2000 and 2005
Table 4

The maximum molt count for all of the Point Reyes sites was4380 seals This count is
23 lower than in 2004 but comparable to counts from 2001 2003 Table 2 Figure 5
Seals from Drakes Estero and Double Point made up 55 of the maximum molt count
Table 1 Figure 6 The maximum molt counts recorded for Tomales Bay and Tomales
Point in the 2005 season were low compared to previous years The constant presence of
fog during the peak molt period at Tomales Point reduced the number of surveys
completed during this time

Surveyors recorded 120 disturbances between March 1 and July 20 107 of these were
actual disturbances while 13 were potential disturbances The potential disturbances
represented 11 of all disturbances Ofthese 39 5 were motor boats and 31 4
were humans The disturbance data was analyzed using only the disturbances where a
reaction by the seals was recorded 107 The average rate ofdisturbances per survey in
2005 was 054 This can be compared to 058 disturbances per survey in 2003 and048
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disturbances per survey in 2004 Drakes Estero while having the highest pup and molt
numbers also had the highest rate of disturbance 103 disturbances per survey Figure
7 Fiftytwo percent of the disturbances resulted in seals flushing into the water

Twentyfour percent of the disturbances were of unknown cause Figure 9 The largest
identifiable causes were humans on foot 227 nonmotor boats 164 and aircraft
146 These major causes are similar to disturbance data collected from 20022004
Table 3 Both motor and nonmotor boat disturbances have decreased slightly Aircraft
increased from an average of56 in 2003 and 2004 to 146Table 3 This increase
may be linked to a rising popularity of ultralights which have been observed flying
low especially over Tomales Point Also notable is the reduction in disturbance from
dogs This may be the result of current enforcement of restrictions regarding where dogs
are allowed in the park

There were no major mortality events this year The Marine Mammal Center reported
that harbor seal rescues primarily ofweaned pups were within the range of normal
variability Marine Mammal Center pers comm In 2004 surveyors observed coyotes
preying on harbor seals in Drakes Estero however coyote predation of pups was not
directly observed in 2005 On one survey at Drakes Estero a bobcat was reported on the
tidal sandbars where seals haul out but no predation was observed

During the 2005 season National Oceanic and Atmospheric Administration NOAA
reported reduced upwelling and wanner than usual water temperatures for northern
California Oregon and Washington 2005 wwwnoaaaovgeneral website Unusual
warm water species observed at Point Reyes during 2005 included the Humboldt squid
Dosidicus gigas a Brown Booby Sula leucogaster and the California grunion
Leuresthes tenuis The reduced upwelling resulted in reduced algal and krill
populations which may have impacted food availability for harbor seals During the
1998 El Nino event when upwelling did not occur there was a dramatic reduction in the
number of seals pupping and hauling out in the Point Reyes area Sydeman and Allen
1999 Such a dramatic reduction was not observed during the 2005 season

Summary by site

Bolinas Lagoon
46 surveys were completed at Bolinas Lagoon between March 1 and July 31 Bolinas
Lagoon had a high pup count of 143 the week ofApril 18 and a peak molt count of 449
the week of July 4 Table 1 It had the second highest rate of disturbance 082
disturbances per hour Figure 7 Humans were the main cause ofdisturbance making
up 471of the recorded disturbances Bolinas Lagoon was one of the top sites for
disturbances in 2003 and 2004 as well Figure 8

Double Point

32 surveys were completed at Double Point between March 1 and July 31 Double Point
had a high pup count of 291 the week ofApril 25 and a peak molt count of1126 the
week of July 4 Double Point had a disturbance rate of048 disturbances per survey

5
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786of the disturbances were of unknown cause The remoteness of this site coupled
with being surrounded by high cliffs reduces the exposure to human disturbances and
may prevent surveyors from identifying the natural sources for disturbance

Drakes Estero

37 surveys were completed at Drakes Estero between March 1 and July 31 2005 Drakes
Estero had a high pup count of 332 the week of May 2 and a peak molt count of1261
the week of July 4 Besides having the largest pup and molt numbers Drakes Estero had
the greatest rate of disturbances observed with a disturbance rate of 103 disturbances per
survey Causes for disturbance at Drakes Estero were variable Birds 2220o were the
most frequent cause followed by nonmotor boats 1940o humans 16706 and aircraft
167

Duxbury Reef

38 surveys were completed at Duxbury Reef between March 1 and July 31 Duxbury
Reef had a high pup count of 10 the week of May 9 and a high adult count of93 the
week of May 9 Disturbance was low at Duxbury Reef The rate of disturbance was 003
disturbances per survey this year

Point Bonita

28 surveys were conducted at Point Bonita Point Bonita was added to the annual survey
locations initially in 2004 however logistics were not finalized until the 2005 season
Few pups were counted at this site 6 however the maximum count of seals during the
breeding and molt seasons was around 100130 seals Tables 1 and 2
Humans on foot were the major source of disturbance Table 1

Point Reves Headland

Eight surveys were completed at Point Reyes Headland PRH between March 1 and July
30 2005 PRH had a high pup count of 44 the week of April 25 and a peak molt count of
456 the week of July 4 Disturbances are low at PRH and no disturbances were recorded
in 2005 This haul out site is a primary haul out site for northern elephant seals The
peak count for northern elephant seals between March 15 and July 15 was 1436 seals on
April 29 which coincides with the molt period for elephant seals Fog limited the
number of surveys at PRH

Tomales Bav

28 surveys were completed at Tomales Bay between March 1 and July 30 Tomales Bay
had a high pup count of 188 the week ofMay 9 and a peak molt count of 549 the week
of June 20 The disturbance rate more than doubled in the past year from 027
disturbances per hour in 2004 to 06 disturbances per hour in 2005 The largest source of
disturbances was motor boats 428 The motor boats were usually clam diggers
traveling from the mainland to the sandbars Mary Ellen King pers comm Clammers
once on the sandbars and on foot did not appear to be a source of disturbance There
were no recorded instances of clammers on foot disturbing the seals during the 2005
season

6
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Tomales Point

26 surveys were completed at Tomales Point between March 1 and July 30 Tomales
Point had a high pup count of 101 the week of April 25 and a peak molt count of 378 the
week of June 27 The disturbance rate was 042 disturbances per survey and the primary
source of disturbances was aircraft which made up 364ofthe disturbances Abalone
divers are also assumed to be a primary disturbance source at Tomales Point Often they
were present upon arrival of surveyors and so we were unable to determine the extent of
their impact Abalone collecting season begins in April and overlaps with part of the
harbor seal breeding season

Regional Sites

11 regional surveys were completed starting on March 4 and ending July 29 at 20
locations The seasonal peak for pups was during the week of April 30 and the peak for
molting seals was during the week of July 10 The maximum number of seals during the
breeding season was3306 and the average was 2689 The maximum number of seals
during the molt was4691 with an average of4106 Table 5 Point Reyes had the
highest concentration of seals with Double Point and Drakes Estero accounting for 45
of adults during the breeding season 49 of pups produced and 50 of molting seals
The maximum count ofpups was 1272 and the first pups were identified at Castro Rocks
and Fitzgerald Marine Reserve on March 6th Of the 20 areas surveyed only six
produced I00 pups Tomales Bay Tomales Point Drakes Estero Double Point Bolinas
Lagoon and Mowry Slough Within San Francisco Bay Mowry Slough accounted for
the majority of seals followed by Castro Rocks Sonoma County coast haul out sites
were composed of a number of small sites with larger concentrations at Sea Ranch and
Jenner San Mateo County coast sites were also composed ofa number of small sites
adding up to larger concentrations at Pebble Beach and Fitzgerald Marine Reserve Only
four seals were counted during one survey at Bean Hollow during the entire season
Cowell Ranch Beach and Fitzgerald Marine Reserve accounted for most of the seals
counted in the county but few pups were recorded there

Disturbances during surveys ranged from northern elephant seal attacking harbor seals at
Jenner to people on foot tide pooling at Point Bonita The primary sources for
disturbance at San Francisco Bay were vehicles at Castro Rocks aircraft and motor boats
at Yerba Buena Island and no disturbances were noted at Mowry Slough

Collaboration

Point Reyes National Seashore and Golden Gate National Recreation Area collaborated
with multiple government agencies and non profits on projects related to the harbor seal
population The parks collaborated with NOAA on a Tomales Bay stewardship program
called SEALS Park rangers ferried docents on boats out onto the mud flats in Tomales
Bay to educate visitors and clam diggers about seals on week ends during low tides The
National Marine Fisheries Service NMFS conducted an aerial survey of harbor seal haul
out sites along the California Coast on the 24 and 25 of June 2005 NMFS counted
3826 harbor seals from Point Reyes to Point Bonita and 621 harbor seals were counted
in San Francisco Bay Lowry et al draft report Regional surveys were conducted in
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collaboration with Stewards of Slavianka Bodega Bay Marine Lab GFNMS San
Francisco State University the California Department of Transportation Joe Mortenson
and Mary Ellen King The Marine Mammal Center released rehabilitated pinnipeds at
Chimney Rock at PRNS We also collaborated with the San Francisco State University
study on sightings of satellite and radio tagged seals observed at PRNS One satellite
tagged adult female successfully raised a pup at Double Point in 2005

Summary

Counts ofpups and molting seals at the PORE and GOGA sites were lower in 2005 than
the 2004 season They are comparable to previous years and within the normal range of
variation but the maximum pup count for 2005 was the lowest recorded since 1999 and
the peak molt count was the lowest since 2001 The number of disturbances recorded by
surveyors remains similar to previous years and no trends are detected Disturbances
were site specific however hikers and boaters remain the two most frequent sources of
disturbance across all sites

Harbor seal haul out at Point Reyes Headland

8
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Table 5 Regional surveys ofharbor seals in central California March through July 2005 Eleven surveys
were conducted 7 during the breeding season and 4 during the molt

Breeding Season Molt Season
Location I Average SE Total Pup Average SE Total

Max Max Max

Sonoma County
Sonoma Coast 1609 622 230 56 1945 374 237
Jenner 1 784 733 152 7 2685 285

Marin County
Tomales Bay 1 3310 243 532 188 3585 539 549
Tomales Point i 1618 181 313 101 2555 409 378
Point Reyes Headland I 634 82 84 44 367 456 456
Drakes EsteroLimantour 1 5168 I 269 754 332 7968 813 1261
Double Point 1 3701 272 639 291 6631 802 1126
Duxbury Reef 1 424 46 93 10 265 47 64
Bolinas Lagoon 1 1707 1 140 318 143 2875 277 449
Point Bonita 1 607 I 504 1 133 6 768 132 89

San Francisco Bay 1
Castro Rocks I 2128 I 684 1 339 I 43 19125 161 213
YBI 1 919 1 330 151 I 9 1583 476 194
Newark Slouch I 71 1 46 13 1 5 20 20 4
Mowry Slouah I 863 346 1 139 I 108 1233 603 210

San Mateo County
San Pedro Point I 76 1 131 I 37 0 1 435 75
Bean Hollow I 1 1 0 1 0 1 4
Cowell Ranch Beach i 707 238 I 114 I 22 I 1305 135
Pescadero I 183 93 I 26 I 5 I 340 48
Pebble Beach I 770 1 369 1 1491 20 1 1625 170
Fitzgerald Marine Reserve 1 1523 I 176 188 19 I 1473 172 163
GRAND TOTALS 1 26687 1 5077 3102 1272 1 41058 7269 4778
Based on the total for a single day
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Figure 2 Maximum pup counts at F1tNS from 1997 2005 See text for methods
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Figure 3 Maximum pup counts by site at PRNS daring the 2005 season See text for methods
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Figure 4 Maximum pup counts by site at Point Reyes 20022005 See teat for methods
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Figure 5 Maximum molt counts for Point Reyes 19982005 See text for methods
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Figure 6 Maximum molt counts for the sites at Point Reyes during the 2005 season See text for
methods

High Molt Counts
1600 F r

rYv i

1400 r

1200
9

1000

800 I

600
r

400

200

pp
Jo o JJ boa ova Sao

Figure 7 Average number of disturbances per survey by site at Point Reyes 2005 See text for
methods
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Figure 8 Average number of disturbances per survey by site at Point Reyes for 20032005 See text
for methods
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Figure 9 Causes for disturbance by percent for all of Point Reyes sites in 2005
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L up
Kevin McKay NeubacherPORENP Colin SmithPORENPS@NPS

122112006 0730 PM
I2insoa DNPS@NPS Gordon

PST
WhitePORENPS@NPS Gus CondePORENPS@NPS

Subject Update on Ranch Employee Housing

Following is a brief update on our inspections conducted December 20 2006

Gordon White Gus Conde and I completed follow up inspections of ranch employee housing at G Ranch
Drakes Bay Oyster Company DBO B Ranch and L Ranch A majority of the housing was in good
condition with deficiencies noted in the report issued by the Regional Public Health Consultant Paul
Robinson addressed or in at least in the process of being addressed

The housing mentioned in the Email below was included in this Park inspection however it was an initial
inspection of the location as the housing was not in use when Paul Robinson and I visited DBO in August
Since the initial contact with Mrs Porrata we have subsequently learned that the family living in this
housing came down with a communicable disease likely related to their occupancy of the residence The
children were sent home from school as a result

The trailer is in the process of being worked on and improvements have been made since we were initially
contacted by Mrs Porrata Drakes Bay Oyster reports that they were approached by the occupants and
asked to allow them to live in the residence The occupants volunteered to improve the residence with
supplies purchased by DBO and this work is currently in process

There is another trailer also apparently occupied that requires substantial work We informed DBO that we
would contact Paul Robinson the Regional Public Health Consultant to schedule an inspection of the
trailers on the site

Kevin

Kevin E McKay
Special Park Uses Coordinator
National Park Service

Point Reyes National Seashore
Point Reyes CA 94956
415 4645111
Fax 415 4645182

Forwarded by Kevin McKayPORENPS on 121212006 0648 PM

Colin Smith To Kevin McKayPORENPS@NPS

11072006 0256 PM cc Paul RobinsonOAKLANDNPS@NPS

PST Subject Fw Drakes Estero Oyster Company employee housing complaint

housing issues at Drakes Bay Oysters

Colin

Colin Smith

Chief Ranger
Point Reyes NS
415 4645175

Forwarded by Colin SmithPORENPS on 1110712006 0255 PM

Bruce A Dombrowski To Colin SmithPORENPS@NPS

111072006 0221 PM
cc

PST Subject Drakes Estero Oyster Company employee housing complaint



Memo to Chief Ranger Smith

On 11072006 while on patrol in vicinity of the Drakes Estero Oyster Company I was contacted by Mrs
Rebecca Porrata a family friend She is a public health nurse She told me that she had just been at the
former Mark Johnson residence trailer seeing a family and that the condition of the unit was very bad
She cited examples such as broken plumbing a non working bathtub graffiti on the walls and possible
septicsanitation hazards She also stated that small children reside at the residence and that she was
extremely concerned She told me that someone associated with the Oyster Company keeps telling the
family that they will fix the place up but no work has been performed Rebecca is also worried that the
family may lose their jobs at the oyster company over this issue I told Rebecca that I was unaware that
anyone was living in that trailer and I would inform my supervisor of the situation

Sincerely

Bruce Dombrowski

USNPS Ranger



Greg Gress To Don NeubacherPORENPS@NPS
10132006 0854 AM cc Ernesto O SanchezOAKLANDNPS@NPS

PDT Subject PORE 02106 Drakes Bay Oyster Summary of Survey Review by Al
Pickrel CALand Title

Don

Al Pickrel Chief Title Officer for Calif Land Title 4154549323 called to report on the results of his
review of the differing surveys by Stevens and LaFranchi of the reserved area for Tract 02106 He also
reviewed the grant deed wreservation and additional docs from our tract files that have a bearing on the
location of the reserved premises

Al noted what turned out to be a scriveners error in the Stevens survey an erroneous reference to

Record of Survey 160 The ROS should be 169 Stevens maintained to Al that it was merely a
typographical error and did not change the results of his work Stevens reported that because the basis of
bearing is almost a mile away from the subject property and that there is an apparent error in ROS 169
which makes reliance on the basis of bearing problematic in any event he used evidence on the ground
at the subject property to infer the location of the reservation That evidence includes old fence posts
along the SW boundary of the property Stevens method is similar to that used by former NPS Realty
Specialist Joe Scarborough in 1994 to identify the reservation and permit areas

All of the pertinent material from our tract files as well as the two surveys provide only circumstantial
evidence for the exact location of the reservation One can attempt to make an educated guess as
Stevens and Scarborough have but without an actual field survey of the legal description the location of
the reservation will remain a question

Please let me know if you want to pursue this further

Thanks

Greg

Gregory F Gress
Chief Pacific Land Resources Program Center
Pacific West Region National Park Service
5108171414 tel

5108171482 fax

greggress@npsgov



Greg Gress
WOMF

032720061028AM

Don

To Don NeubacherPORENPS@NPS
cc

Subject Re BLM Surveyor

I spoke with Lance Bishop the head of the CABLM Cadastral Survey and he said we could send him the
conflicting surveys and hed review and advise us If you can send me the material I told Lance Id
forward it to him He said he should have something for us by the end of next week

Thanks

Greg

Gregory F Gress
Chief Pacific Land Resources Program Center
Pacific West Region National Park Service
5108171414 tel

5108171482 fax

greggress@npsgov
Don Neubacher

Don Neubacher

03272006 0840 AM

PST

To Greg GressOAKLANDNPS@NPS
cc

Subject BLM Surveyor

Greg did you have a chance to contact the BLM about two licensed surveys at Drakes Estero being
different and what we might want to do about it Thanks I know you are busy

Don

Don Neubacher

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

4154645101 office
415 2330303 cell
415 6638132 fax

The National Park Service cares for special places saved by the American people so that all may
experience our heritage



i

I

i
Don Neubacher

06142007 0438 PM

PDT

To Ann NelsonPORENPS@NPS
cc

Subject Drakes Bay Oyster Co debris Home Bay south end

For files

Don Neubacher

Superintendent
Point Reyes National Seashore
Point Reyes Station CA 94956

415 4645101 office
415 2330303 cell
415 6638132 fax

The National Park Service cares for special places saved by the American people so that all may
experience our heritage

Forwarded by Don NeubacherPORENP8 on06142007 0437 PM

Mark Rudo To Don NeubacherPORENPS@NPS

061420070313 PM
cc

PDT Subject Drakes Bay Oyster Co debris Home Bay south end

Don

The net bag with sytrofoam inserts and the plastic lid spacers that Peter Van der Naillen and I showed
you last week were found on the beach on the east side of the south end of Home Bay near
archeological site MRN304 on June 7 2007

We spent several hours relocating the archeological site at which time there was a minus tide For the
entire period there were two Drakes Bay Oyster Co workers on the adjacent mudflat working the shellfish
clam bags I would estimate that there were about 700 linear meters of bags lined up in rows directly
on the mud flat They were all out of the water during the minus tide making them easily seen and
accessible

Mark O Rudo Archaeologist
National Park Service PWRCR
1111 Jackson Street Suite 700
Oakland California USA 94607 4807

Oakland 510 8171405 Fax 510 8171484
Point Reyes National Seashore 415 4645204



Holly Bundock To Jon JarvisOAKLAND NPS@NPS Don NeubacherPORENPS@NPS
Sue MasicaWASONPS@NPS goodrosen@comcastnet07102007 0330 PM

PDT
cc

Subject Saturday July 21

1 have had several calls today for a guest list for this event We have room for 4 Jon Don a solicitor
and either the Director or Deputy

The Senator has invited Ryan Broderick with Cal Fish and Game and someone from the Cal Coastal
Commission as well as the Marin Supervisors Mr ILUMV and whomever he wants to invite

It will be for lunch in a private room either at the Olema Inn or the Station House A trek to the Estero
afterward may be possible



Holly Bundock To John A DellOssoPORENPS@NPS Don
07242007 0507 PM NeubacherPORENPS@NPS
PDT

cc

Re Fw questions

FYI

Forwarded by Holly BundockOAKLANDNPS on07242007 0507 PM

Holly Bundock To thomasyeatts@gmailcom
07242007 0507 PM cc

r PDT Subject Re Fw questionsD

Your email has been forwarded tome for a reply I am the public affairs officer for the NPS in California
Our answers follow your questions below

Jon Jarvis

Jon Jarvis To Holly Bundock HollyBundock@npsgov
07232007 0410 PM cc

EDT Subject Fw questions

Sent from my B1ackBerry Wireless Handheld
Jonathan B Jarvis

Regional Director
Pacific West Region
5108171304 Oakland

206 2204010 Seattle

Original Message

From Thomas Yeatts thomasyeatts@gmailcom
Sent07232007 0151 PM AST
To Jon Jarvis

Subject questions

Hi Mr Jarvis

I am a reporter with the Point Reyes Light in Point Reyes Station and I am writing regarding the
HM family in the Point Reyes National Seashore The Light has talked to Senator Feinsteins
office about the meeting that took place Saturday and I want to ask you a few questions about
the outcome of that meeting Id be happy to speak to you by phone but Ive included here the
main questions I am on deadline if you can call me sometime Monday



Holly Bundock To Don NeubacherPORENPS@NPS
07262007 0701 PM cc

PDT Subject follow up on my conversation with you

if i have the wrong email would you forward to her please thanks
Forwarded by Holly BundockOAKLANDNPS on07262007 0701 PM

Holly Bundock To WendyFreifeld@mailhousegov
07262007 0641 PM cc

9 PDT Subject follow up on my conversation with you

Wendy We spoke several weeks ago about the UN operation at Drakes Estero You had sent in a
letter seeking information on the scientific data collected at the Estero and I indicated the information
sought was the subject of a FOIA we were in the midst of evaluating

Last weekend we had a meeting with Mr 9ffl and other principals You may have heard about it The
FOIAs were part of that conversation We are finishing up those responses and expect to have them out
to the requesters in the next two weeks I can send you a copy of the cover letter if you want or the

attachments which will be exhaustive if you want

I can be reached at 510 8171320 Ill be out of the office until Aug 6 however Rick Nolan is sitting in for
me and will be following up on FOIA issues

Thank you



George Turnbull

08032007 0126 PM

PDT

fyi lets discuss

To Don NeubacherPORENPS@NPS
cc

Subject

Forwarded by George TurnbullOAKLANDNPS on 08032007 0126 PM

Kevin Lditu
kevin@drakesbayoysterco To Jon Jarvis jonjarvis@npsgov
m

cc David M Weiman agresources@erolscom George
08032007 0937 AM MST

Turnbull GeorgeTurnbull@npsgov
Subject

Dear Jon

This will acknowledge receipt of your letter undated A90PWRC which
contained a draft SUP

A quick read indicates that numerous changes have been made to this proposed
SUP as compared to the SUP previously submitted

So that we have a comprehensive understanding of this new proposal would
you please itemize the changes and provide an explanation for each

I would like to meet next week to discuss this proposal and therefore need
the clarification about the new proposal as soon as possible

Thank you

Kevin Lunny
Drakes Oyster Farm



Documents responsive to the October 20, 2011, request from Chairman Issa for documents regarding 
Drakes Bay Oyster Company

Volume: 00033002_Issa_004

Document Name Pages Document Type Document Title

NPS-PWR-B04-00001-000001 COR1 FOIA-2007-00420 Activity of Harbor Seals 86-8741

NPS-PWR-B04-00001-000002 COR2 FOIA-2007-00420 Drakes Estero Report 2005123

NPS-PWR-B04-00001-000003 COR3 FOIA-2007-00420 Harbor Seals Miller Thesis 197679

NPS-PWR-B04-00001-000004 COR4 FOIA-2007-00420 NOAA Technical Memorandum NOS MEMD 642

NPS-PWR-B04-00001-000005 COR5 FOIA-2007-00420 NOAA Technical Memorandum NOS MEMD 785

NPS-PWR-B04-00001-000006 COR6 FOIA-2007-00420 Pinniped Assessment 82-8377

NPS-PWR-B04-00001-000007 COR7 FOIA-2007-00420 Pinniped Assessment 83-8429

NPS-PWR-B04-00001-000008 COR8 FOIA-2007-00420 Pollution Studies Anima 91180

NPS-PWR-B04-00001-000009 COR9 FOIA-2007-00420 Trip Report 4-13-072

NPS-PWR-B04-00001-000010 COR10 FOIA-2007-00420 Trip Report 4-26-072

NPS-PWR-B04-00001-000011 COR11 FOIA-2007-00420 Annual Report 2005 & 200642

NPS-PWR-B04-00001-000012 COR12 FOIA-2007-00420 Long Term Monitoring & 2 Trip Reports82

NPS-PWR-B04-00002-000001 COR13 FOIA-2007-00433 Enclosure 1 Environmental Assessment118

NPS-PWR-B04-00002-000002 MAP14 FOIA-2007-00433 Enclsoure 2 Environmental Assessment Maps9

NPS-PWR-B04-00003-000001 COR15 FOIA-2007-00450 Attachment 144

NPS-PWR-B04-00003-000002 COR16 FOIA-2007-00450 Attachment 212

NPS-PWR-B04-00003-000003 COR17 FOIA-2007-00450 Attachment 36
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Document Name Pages Document Type Document Title

NPS-PWR-B04-00003-000004 COR18 FOIA-2007-00450 Attachment 411

NPS-PWR-B04-00004-000001 COR19 FOIA-2007-00453 Enclosure4

NPS-PWR-B04-00005-000001 COR20 FOIA-2007-00469 Enclosure166

NPS-PWR-B04-00006-000001 COR21 FOIA-2007-00471 Enclosure44

NPS-PWR-B04-00007-000001 COR22 FOIA-2007-00472 Attachment 146

NPS-PWR-B04-00007-000002 COR23 FOIA-2007-00472 Activity of Harbor Seals 86-8741

NPS-PWR-B04-00007-000003 COR24 FOIA-2007-00472 Harbor Seals Miller Thesis 197679

NPS-PWR-B04-00007-000004 COR25 FOIA-2007-00472 NOAA Technical Memorandum NOS MEMD 642

NPS-PWR-B04-00007-000005 COR26 FOIA-2007-00472 NOAA Technical Memorandum NOS MEMD 785

NPS-PWR-B04-00007-000006 COR27 FOIA-2007-00472 Pinniped Assessment 82-8377

NPS-PWR-B04-00007-000007 COR28 FOIA-2007-00472 Pinniped Assessment 83-8429

NPS-PWR-B04-00007-000008 COR29 FOIA-2007-00472 Annual Report 2005 & 200642

NPS-PWR-B04-00007-000009 COR30 FOIA-2007-00472 Long Term Monitoring66

NPS-PWR-B04-00012-000001 COR31 FOIA-2007-00496 Enclosures8

NPS-PWR-B04-00013-000001 COR32 FOIA-2007-00509 Enclosures239

NPS-PWR-B04-00014-000001 COR33 FOIA-2007-00607 Attachment 1355

NPS-PWR-B04-00014-000002 COR34 FOIA-2007-00607 Attachment 28

NPS-PWR-B04-00014-000003 COR35 FOIA-2007-00607 Attachment 322

NPS-PWR-B04-00014-000004 COR36 FOIA-2007-00607 Attachment 5135

NPS-PWR-B04-00014-000005 COR37 FOIA-2007-00607 Attachment 64
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Document Name Pages Document Type Document Title

NPS-PWR-B04-00014-000006 COR38 FOIA-2007-00607 Attachment 75

Total Pages: 2,481
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       United States Department of the Interior 
 
         OFFICE OF THE SECRETARY 
                                  Washington, D.C. 20240 
 
 

January 3, 2012 
 
Technical Instructions/Information 
 
This production DVD is labeled “00033002_Issa_004” and contains 38 documents consisting of 
2,481 pages.    
 
All images on the DVD are in a multi-page PDF format.  PDF files can be opened with Adobe 
Reader.   
 
On the DVD there is a copy of the index for the volume.  The following fields are included on the 
index: document name, page count, document date, document type and document title. 
 
The format of the date field is the four-digit year, two-digit month and two-digit date 
(YYYYMMDD).  If any part of the date is illegible or unknown, there is an X as a placeholder for 
the digit.   
 
The index lists the abbreviations for the document types.  A list of the abbreviations is as follows:  
 
AGN = Agenda 
ANL = Analysis 
APR = Appraisal 
ART = Article - News 
AUD = Audit 
BRF = Briefing Paper 
CAL = Calendar 
CON = Contract 
COO = Court Decision/Opinion/Order 
COR = Correspondence (Memo) 
DEC = Declaration 
EML = E-mail 
GRT = Grant 
LEA = Lease 
MAP = Map 

MOU = Memorandum of Understanding 
MTG = Meeting/Minutes 
NTE = Notes 
NTI = Notice 
OTH = Other 
PRO = Proposal 
REC = Receipt 
REG = Regulation 
RPT = Report 
STA = Statue 
STM = Statement 
SUB = Subpoena 
TES = Testimony 
TRA = Transcript 
TVO = Travel Voucher/Order 

 



Documents responsive to the October 20, 2011, request from Chairman Issa for documents regarding 
Point Reyes National Seashore

Volume: 00033002_Issa_001

Document Name Pages Document Date Document Type Document Title

NPS-PWR-B01-00001-000001 20100902 COR1 Transmittal Letter One3

NPS-PWR-B01-00001-000002 XXXXXXXX COR2 Released Documents286

NPS-PWR-B01-00001-000003 XXXXXXXX COR3 Harbor Seal Docent Observations at Drakes Estero 
for 2009 - Initial Document

8

NPS-PWR-B01-00001-000004 20101210 COR4 Transmittal Letter Two2

NPS-PWR-B01-00001-000005 20091109 COR5 Harbor Seal Docent Observations at Drakes Estero 
for 2009 - Complete Document

15

Total Pages: 314
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       United States Department of the Interior 
 
         OFFICE OF THE SECRETARY 
                                  Washington, D.C. 20240 
 
 

November 4, 2011 
 
Technical Instructions/Information 
 
This production CD is labeled “00033002_Issa_001” and contains 5 documents consisting of 314 
pages.    
 
All images on the CD are in a multi-page PDF format.  PDF files can be opened with Adobe 
Reader.   
 
On the CD-ROM there is a copy of the index for the volume.  The following fields are included 
on the index: document name, page count, document date, document type and document title. 
 
The format of the date field is the four-digit year, two-digit month and two-digit date 
(YYYYMMDD).  If any part of the date is illegible or unknown, there is an X as a placeholder for 
the digit.   
 
The index lists the abbreviations for the document types.  A list of the abbreviations is as follows:  
 
AGN = Agenda 
ANL = Analysis 
APR = Appraisal 
ART = Article - News 
AUD = Audit 
BRF = Briefing Paper 
CAL = Calendar 
CON = Contract 
COO = Court Decision/Opinion/Order 
COR = Correspondence (Memo) 
DEC = Declaration 
EML = E-mail 
GRT = Grant 
LEA = Lease 
MAP = Map 

MOU = Memorandum of Understanding 
MTG = Meeting/Minutes 
NTE = Notes 
NTI = Notice 
OTH = Other 
PRO = Proposal 
REC = Receipt 
REG = Regulation 
RPT = Report 
STA = Statue 
STM = Statement 
SUB = Subpoena 
TES = Testimony 
TRA = Transcript 
TVO = Travel Voucher/Order 

 



United States Department of the Interior 
OFFICE OF THE SECRETARY 

The Honorable Darrell Issa 
Chairman, Committee on Oversight 

and Government Refonn 
U.S. House ofRepresentatiws 
Washington, D.C. 20515 

Dear 1\1 r. Chairman 

Washingron, DC 20240 

NGV 0 4 2011 

Thank you for your letter dated October 20. 2011, to Secretary Salazar regarding the Oraft 
Em·ironmentallmpact Statement (EIS) related to the Drakes Bay Oyster Company in the Point 
Reyes National Seashore and seeking documents and information related to that matter 

You \\ill be rccei\ing. under separate cn\'er. a letter from Rachel .Jacobson. the .-'\cting ,'\ssJstant 
Secretary lor !-ish and \\.Jldli!C and Parks. pro\·iding information related to the steps the· 
Department is taking to ~tddn:ss concerns regarding the science underlying the Dralt [IS That 
letter u lfcrs to bricl" the C omm ittcc. at its con\enience. on the process and status of the F IS and 
the Department·s scJentitlc integrity processes. The Department belic\·es that a brictlng is thL' 
best \\a\ to aculll1!l1Pdalt' the Committee's information needs In a con\crsation \\ith \Pllr staff . . 

on\\ nlnesda\. No\ ember 2. they \\elcomed the opportunity for that briefing ~md \\C llH'k 
fon\ ard to \\urking '' ith \ uur stall to arrange it. 

/\s further indiL·atcd in l'lll No,·cmber 4 con\·crsation with your staff. in order to demonstrate thc 
Department"s gcH)d faith and cummitment to he responsi\e to the Committee in the slhlrt time 
pn)\ ided h: thc kttcr. the Department is proYiding today responsi\ e documents th~tt h~t\ L' alrL·ad: 
been prm ilkd t!l thl' puhlil· in order tu minimize the need f(ll· processing and rn Je\\. 

First. the Ucr•~trtlllC!ll h~1~ ~1cquircd from the Natwnal Park Sen icc and is prm idint' t(l thl· 
C"ll!lllllltiL'c ;1 lurd dm L' 1\ N [\; \IIF7R0\\') ll1adcd ''ith apprn:-;imateh ~00.111)11 l'll'"''L'r;q•h" 
respl1nsin· t11 '''ur Il'LJIIL'SI \\'L, ~tsk th~tt. upun cumplcti(lll of,,,ur rc'\IC\\ ofthe·r•lwli'!,'LIJ'h" 
arrallt'L'llll'llh L~ill he· m;tdc lor return olthc hard dri\c Ill the LkpartlllL'Ill In ~tdditl<lll. "'',IlL' 
cnclPsing ~~ dt"k L'tliJtkd ··1HIIl_,_,llli.2_lssa001 .. \\ith ·' 1-1 pagl'S lllrcspPnc,in· dilLIItllL"tlt'- lhL''-L' 
plwtllgLtphs ;llld dilllltlll'tlh. ,tJ,,ng \\ith Pthcr dnctllllL'lliS rclatcd tu th1s tssue. :ttL· :tJ,,, .t\ .11i:thk 

unllllL" :11 htl[• '' '' 1\ 11[''- t'"' pore· parkmgmt. planning_reading_nHllll htm 

\\'c :11e· lwpclul th:tt th" l•r IL'Iing '"' Committcc st<tll ''ill prm ide an Ppportllllll-' I<' ,-,,rlt lllllL" .1 
J'i()dliLII\L" dJ.IJ,,gliL' ,qJJ!II\\ \\L' 1111ght ,!CCilllllllOlidk IIJL· ("llflllllltiL'L'.S llllil!lll,llil'[];t[ fl<"<",j, Ill .I 

tlldi111Ct th:1t IL""·['L"l t·. the· I kp;trtnwnt · s llllt'iling dccJ\illn-making prllCL'S\ 



We look forward to continuing to work with you on this matter. If you have any questions or 
need additional assistance. please do not hesitate to contact Jason Buckner at (202) 208-7696 or 
me at (202) 208-1403. 

Enclosures 
cc: The Honorable Elijah E Cummings 

Ranking Member 

Office of Congressional 
and Legislati\'e Affairs 



United States Department of the Interior 
OFFICE OF THE SECRETARY 

The Honorable Darrell Issa 
Chairman, Committee on Oversight 

and Government Reform 
U.S. House of Representatives 
Washington, D.C. 20515 

Dear Mr. Chairman: 

Washingron, DC 20240 
NOV 2) 2011 

This letter transmits additional documents responsive to your October 20,2011, letter to 
Secretary Salazar seeking documents and information related to the Drakes Bay Oyster 
Company. 

Enclosed is a CD titled .. 00033002_1ssa_002" that contains 94 documents consisting of I ,269 
pages of material that is responsive to your request. 

If you have any questions or need additional assistance, please do not hesitate to contact Jason 
Buckner at (202) 208-7696 or me at (202) 208- I 403. 

Enclosures 

Sincerely-,... . . 1· 
/~· / /. i; I . 

' l \ . \4.__( 't ~ ' l 
\ ··-.... " \ 

~hrist~1er P. Salotti 
Legislat~e Counsel 
OHice Of Congressional 

and Legislative Affairs 

cc: The Honorable Elijah E. Cummings 
Ranking Member 



United States Department of the Interior 
OFFICE OF THE SECRETARY 

The Honorable Darrell Issa 
Chairman, Committee on Oversight 

and Government Reform 
U.S. House of Representatives 
Washington, D.C. 20515 

Dear Mr. Chairman: 

Washingcon, DC 20240 

DEC 0 9 2011 

This letter transmits additional documents responsive to your October 20, 2011, letter to 
Secretary Salazar seeking documents and information related to the Drakes Bay Oyster 
Company. 

Enclosed is a CD titled "00033002_Issa_003" that contains 260 documents consisting of6,457 
pages of material that is responsive to your request. These documents were previously produced 
by the National Park Service in response to requests under the Freedom of Information Act in 
2008 and 2009. Some of the documents contain minor redactions to protect personally 
identifiable information. 

If you have any questions or need additional assistance, please do not hesitate to contact Jason 
Buckner at (202) 208-7696 or me at (202) 208-1403. 

Enclosures 

cc: The Honorable Elijah E. Cummings 
Ranking Member 

Le isla e Counsel 
Office of Congressional 

and Legislative Affairs 



United States Department of the Interior 
OFFICE OF THE SECRETARY 

Washington, DC 20240 

JAN 0 4 201~ 

The Honorable Darrell Issa 
Chairman, Committee on Oversight 

and Government Reform 
U.S. House of Representatives 
Washington, D.C. 20515 

Dear Mr. Chairman: 

This letter transmits additional documents responsive to your October 20, 20 I 1, Jetter to 
Secretary Salazar seeking documents and inforn1ation related to the Drakes Bay Oyster 
Company. 

Enclosed is a DVD titled "00033002_1ssa_004 .. that contains 38 documents consisting of2,481 
pages of material that is responsive to your request. These documents were previously produced 
by the National Park Service in response to requests under the Freedom of Information Act in 
2007. Some of the documents contain minor redactions to protect personally identifiable 
information. 

If you have any questions or need additional assistance, please do not hesitate to contact Jason 
Buckner at (202) 208-7696 or me at (202) 208-1403. 

Enclosures 

cc: The Honorable Elijah E. Cummings 
Ranking Member 

Chr stopH r P. Salotti 
Legi · Counsel 
Office of Congressional 

and Legislative Affairs 
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