&




Texas
ArtaficalR eef
Fishery M anagem ent P lan

by
C .D ianne Stephan
Brett G .Dansby
HalR .0 Soum
Gary C .M atlock
Robn K .R iechers
Ralph Raybum

Fichery M anagem ent Plan Series
Num ber 3

TexasParksand W idlife D epartm ent
C ocastalFicheriesBranch
4200 Sm ith SchoolR ocad
Austin, Texas 78744




EXECUTIVE SUMM ARY

rtificial reefs can be used
A w ith otherfisherym anage-

m ent techniques designed
o achieve optinum yield fiom
ficheries. The Texas legishture
recognized this potentialw ih the
passage of the A rificial Reef A ct
0£1989, w hich directed the Texas
Parks and W ildlife D epartm ent
D epartm ent) toprom ote,develop,
mantain, monior, and enhance
the artificial reef potential n state
w atersand federalw atersadjpcent
to Texas. The act defined an
artificial reef as a stoucture or
system of stuctures constructed,
placed, or pem ited In the navi-

gable w ater of Texas orw ater of
the federal exclusive econom ic
zone adpcent to Texas for the
pumose of enhancing fishery
resources and comm ercial and
recreational fishing opportuni-
tes. Enhancem ent of fishery
resources Is considered to be the
restoration or creation of habiat
to Improve recruitment and
spawning potential of reef
associated species, w hile enhanc-
em ent of fishing opportunities is
the creation or in provem ent of
fishing opportunides. To fulfill
these purposes, the D epartm ent
was directed to develop a sate
artificial reef plan In accordance
w ith Chapter 89 of the Texas
Parksand W idlife code.

The Texas A rtificial Reef
Plan is a product of a process
designed to maxin ize the nput
of those Interest groups most
affected by the placem ent of
artificial reefs n saltw aters. The
Plan has been rmviewed by the
Texas A rtficial Reef A dvisory
Comm itfee, created to advise and
make recomm endations to the
Departm ent on details and
specifications of the plan, n
accordance w ith Chapter 89 of

Texas Parks and W ildlife Code.
M eetings w ith D epartm ent saff
and the Comm itee were held In
January, M ay, August, and O cto-
berof1990. Thesem eetingsw ere
also open t© and attended by
m em bers of the public and other
state officials. M eetings were
recorded and transcripts are
available upon request.

A1l comments received
were carefully considered. As
ditected by the Legichture, the
Comm itee consisted of a
representative of each of the
follow ing: (1) salt water sports
fishing organization, () off-

TheA rttaficialR eefA ct 0of 1989 provided
guidance for plannng and developng
artificial reefs n a cost effective m anner to
m Inin ize conflicts and environm ental risks.

chore oil and gas company, 3)
Texastouristindustry, @) G eneral
LandO ffice, (5) shrin pihgorgani-
zation, (6) Texas diving club, (7)
A tomey General’s O ffice, 8)
Texas university, and (9)
envionm entalgroup.

The A rdficial Reef Act of
1989 provided guidance for
plnning and developing artifi-
cial reefs In a cost effective
m annerto m nin ize conflicts and
envionm ental risks. A s directed
by the legislature, an artificial
reef coverad under this Plan m ust
be sited, constructed, m aintained,
moniored, and managed In a
m anner that:

(1) enhancesand conserves
fichery resources to the m axi-
mum extentpracticable;

@) faciliates access and
use by Texas recreational and
comm excial fisherm en;

@) m inim izes conflicts
among com peting uses of
w aterand w ater resources;

@) minim izes environ-
m ental risks and risks t© per-
sonal and public health and
property ;

(5) is consistent w ith gen-
erally accepted principles of

ntemational law and national
fishing law and does not create
anyunreasonablecbstuction  t©
navigation;

6) uses the best scientific

Inform ation available; and

(7) confom s to the sate

artificial reefplan.

Recomm endations which
have been developed in the
Artificial Reef Plan to guide the
D epartm ent’s artificial reef pro-
gram Include the follow Ing:

e The D epartm ent should be
made a pem itng agency for
artificial reef developm ent in
Texas and the adpcent Exclu-
sive Econom ic Zone, with
authority to deny any pem it
for proposed artificial reef
construction which does not
confom to the Texas A rtdificial
ReefPln.

e Subsequentto the adoption
of the A rtificial Reef Plan, an
advisory comm itfee consisting
of persons from groups w ith
Ihterest n artificial reefs should
be selected by the Chaimm an of
the Texas Parks and W idlife
Comm ission for the purpose of
advising the D epartm ent on
In plem entation of the Plan.

e The specific locations for
artificial reef developm ent
should be within the priorityy
areas dentified In the Plan.

e Artificial reefs should be
consttucted as benthic reefs
using ships, oil platform s, or
sin flarly constmicted m aterials
arranged in as complex a
fashion as possible w ithout
JFopardizing structural integ-
rity, and oriented In a fashion
w hich m axin izes effectiveness,
durability and sability .

e The D epartm ent should
actively pursue acquiring off-
shore platform s for use as
artificial reefs in the Gulf of
M exico, In deference t© other
stuctures.

e ThecostoftheD epartm ent’s
artificial reef developm ent,
m aintenance, and m arking pro-
gram shouldnotexceed revenues
accum ulated I the A rdficial
ReefFund. The costof creating
and m antaining artificial reefs




should be bome by the donor;
how ever, theD epartm entshould
m inim ize these costs t the
maxinum extentpossible.

e The A rtficial Reef Fund
chould be the sole source of
funds for costs © the D epart
m ent associated w ith artificial
reefs. Any donation of artifi-
cial reef materdal should be
acoom panied by at least 50%
of the realized savings to the
donor. Costs associated w ith
donation of an artificial reef
should be mclided when cal-
culating potential savings.

e Existing oil and gas plat-
form s located In the priority
areas forartificial reef develop-
ment should be deployed as
artificial reefs as near their
cunent location and In a fom
as close to their cunent fom
aspossible.

e 01l and gas platfom s
Jocated w ithin excluded areas
atthe tim e of rem ovalshould be
placed as near as possible to
artificial reefs located in
priority areas.

e The gpecific location for
m aterials not already present
within the priority areas
should be at sites that m axi-
m ize enhancem ent of fichery
resources and opportunities for

recreational and comm ercial
fishing t achieve optim um
yield, m inim ize In pacts on
otherusersof thew atercolumn,
and m Inin ize environm ental,
property and health risks.

e Theliability hcunedby the
Department through any
donations of artificial reef
m aterialshould bem Inim ized to
them axinum extentpossible.

e The D epartm ent should
continue to work with other
groups t© coordnate artdificial
reef developm ent and m anage-
ment.

e Fishery resource harvest
from artificial reefs chould be
regulated to satsfy fishery
m anagem ent cbjectives of the
regulating entities w ithin Texas
and the adjacent Exclusive
Econom ic Zone.

e The D eparmm ent’s present
m onitoring program  should be
enhanced to meet legislative
mandates and to continue t©
determ Tne trends n population
abundance and s@bility, m ov-
em ent, grow th, m ortality and
the Inpacts of environm ental
nfluences on reef associated
Soecies.

e The D eparim ent’s present
m onitoring program  should be
enhanced to meet legislative

mandates and to contnue to
determ Ine fishery harvest
trends, econom ics and in pacts
of sociblogical influences.

e Continued assesam ent and
evaluation of the D epartm ent’s
activitesby theTexasParks and
W ildlife Comm ission are
necessary t© meet legislative
mandates and t© address data
needs review ed In thisPlan.

e The D epartm ent should
continue to mamntain a high
level of nterdepartm ental and
hiteragency comm unication to
more fully benefit from the
free flow of information con-
ceming artificial reef research,
adverse environm ental con-
ditionsand changes in econom ic
and societalgoals.

e TheD epartm entshould gke
advantage of the opportunities
afforded by the creation of
artificial reefs for scientific
study and education of the
public, ncluding recreational
Soecators eg., nonconsum p-
tve divers) .

In plem entation of the Texas
A rtificial Reef Plan should nsure
the continued enhancem ent of
fishery resources and fishing
opportunites for future Texans.
By doing 0, many other Texans
and visitors to Texas w ill benefit
directly and indirectly .




INTRODUCTION

rtificial reefs are any

stuctures placed by man

n the environm entw hich
alterthe naturalhabitat. A ssuch,
artdficial reefs represent a toolby
which man can elicit changes in
the ecosystem to achieve benefits.
In general, the benefits sought
through the use of artificial reefs
have been the enhancem ent of
fishery resources with a con-
com itant increase in fishing
opporunites. As wih any tool,
how ever, artificial reefs can be
used inappropriately, leading to
detrim ental effects such as lossof
more valiable habiat, overfish-

g and destruction of property.
Com prehensive planning stat-
egies for the siting, deploym ent,
m aintenance, and m anagem entof
artificial reefs is needed to
m axin ize their assets, m nin ize
their liabilides, and achieve
desired purposes.

A rtificial reefs can be used
w ith other fichery m anagem ent
techniques designed to achieve
optmum yield from fisheries.
The Texas Legislature recognized
this potential w ith the passage of
the A rtificial Reef Act of 1989.
The act defined an artificial reef
as a sttucture or system of stuc-
tures constructed, placed, or
pem itted I the navigable water
of Texas or w ater of the Federal
Exclusive Econom ic Zone adp-
cent o Texas for the purpose of
enhancing fishery resources and
comm excialand recreational fish-
g opporunities. The A ct pro-
vided guidance for planning and
developing artificial reefs In a
cost effective manner to m ni-
m ize conflicts and environm ental
risks. The TexasPatksand W ild-
lifeD epartm ent O epartm ent) w as
directed to develop an artificial
reefplan Plan)whichm eetsthese
purposes, cluding the prom o-
ton, developm ent, m aintenance,
m onitoring and enhancem ent of
the artificial reef potential in
Texas and the adjpcent Federal

Fisheries C onservation Zone.
The D epartm ent m anages
the fisheriesof the state to achieve
optimum yield. For purposes of
the Plan, optim um yield isdefined
as the am ount of resources that
the fisheries will produce on a
continung basis to achieve the
maxinum econom ic benefits t©
the fishing ndustries and the sate
as modified by any mlevant
social or ecological factors.
Stated sin ply, fisheries should
bem anaged by the Sate maway
that does not differ significantly
from the way they would be
managed by a privately-owned

A rtdficial reefs represent a toolby which m an
can elicit changes In the ecosystem to achieve
benefits.

fitm . This approach is consistent
w ith that tgken by the sate 1 is
m anagem ent of other natural
resources and the Unied States
govemm ent in managing its
natural resources, including

isorical
Perspective

A rtficial reefs have been
used for centuries to make fish
available to fishermen. It is
unclear how often this cbjective
has been achieved, but other
T pacts have mevitably resuled

from man’s placem ent of stuc-
tures and rigid materials I the
aquatic environm ent. For exam -
ple, the ndiscrim mate dum ping
of various m aterials of opportui-
nity n the Gulf of M exico Gulf)
has led to Iterference w ih nav-
Igation, expensive m axtking, and
gites naccessible to anglers. The
soecific goals to be achieved w ith
artificial reef placem ent have
seldom been clearly defined,
leading t© conflicts am ong com -
peting nterests as w ell as neffi-
cient use of man-power and
money. Further, artificial reefs
have been created both nten-
tonally and unintentionally. For
exam ple, Ftbes used to m antan
navigational channels have also
enhanced fishing opportunities.
The Unied States U S.) Con-
gress, recognizing the need for
com prehensive planning to guide
future artificial reef developm ent
n the U S., passed the National
Fishing Enhancem ent Act of
1984 . That legislation m andated
the developm ent of a National
ArdficialReef Plan.

Further im petus for the
developm ent of the National
A rtificial Reef Plan stemmed
from the requirem entby the U S.
D epartm ent of Iterior that off-
shoreoilandgasplatform sm ustbe
rEmovedcompletelywhen  they
are no longer producing and that
the sea floorm usthbe restored to its
orighal condition. The use of
offshoreplatform sforartificialreef
developm ent can be a pract-cal
and econom ically atixactive
altemative t platform disman-
tling. The Gulf now has over




4,000 oil and gas platform s in
State and Federal waters w ith
forty percent of these offshore
stuctures shted for rem oval by
the year 2000. The removal of
these stuctures w ill destoy the
artificial reefs they represent,
w 1l be extrem ely expensive, and
w il preclude t@king advantage of
them in creating additional reefs.
Thdeed, “the size, shape, desion,
profile and density and openness
of petroleum stuctures m ake
them the most durable reusable
m aterial readily available for
pem anent artificial reef con-
stucton (1988 Interin Reportof

the Texas Legislature’s Sub-
comm itee on Rigs-to-Reefs).”
W ih this In m ind, the D epart-
ment of the terior paved the
way for a movement ward a
national R igsto-ReefsProgram s.

A hostof sateshave carried
forw ard this Federal nitiative for
a rgsto-reefs program . I the
Gulf, where offshore platfom s
are most prevalent, each of the
bordering states has an artificial
reef developm entprogram . Loui-
siana has an approved plan w hich
facilitates the conversion of
obsolete offshore platform s mito
artificial reefs. There have been
at least 10 pre-planned rigs-to-
reefs projects completed in the
Gulf including one off Texas.
This experience has stmulated
new removal techniques and
costsaving technologies favor-
g reef developm ent as a pre-
ferred digposal option..

Texas has been involved In
artificial reef placam ent since the
late 1940’s. The D gpartm enthas
been authorized to conduct an
artificial reef developm ent pro-

gram (Section 12016, Parks and
W idlife Code) and D epartm ent
saff have worked cooperatively
w ith other state agencies, sport
ficshery and conservation organi-
zations, and private ndustty In
siting ; obtaining pem its and reef
m aterial; building, placihg and
maintaining reefs and reef
markers. A rtificial reefs have
been created Intentionally using
oyster shell, tres, autom obiles,
construction mibble, clay pipe,
bages, ships and drilling rigs.
The D gpartm enthasbeen directly
nvolved In the constmiction .«

Of 23 artificial wefs. The (oo @
largest mitative forartificial

reefs In Texas occurnad during
them id-1970'swhen 12 obsolete
Liberty ships were sunk. Three
each were placed off Freeport,
M atagorda, Port A ransas, and
South Padre Island. The most

recent artificial reef constructed
w as an offshore platform donated
to the D gpartm entby Transco and
deployed about 80 m iles south-
eastofG alveston i January 1990.
Reefs constructed from  ships and

iay ;

offshore platform s have generally
had much greater longevity than
otherm aterials used.

£y
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These mtentionally-created
artificial reefs are far exceeded

by the over 2,000 de facto artdifi-
cial reefs that exist . the fomm

of piers, docks, Jethes, and petro-
leum pltforms n sl water in
and adjpcentto Texas. Thesestmuic-
tures perform the sam e fimction
as any artdficial reef, mcliding
enhancing fishery resources and
comm ercial and recreational
fishing opportunitdes, even though
they m ay not have been built for
thatpurpose.

The vast majority of
unntentional artificial reefs are
located In inland waters and
coastalbays. The area benefitting
least from decades of de facto
artificial reef developm ent has
been the offshore saltw ater zone.
T was the needs of this area that
the Texas A rtdificial Reef Act of
1989 apparently soughtto address.
Legislatively identified groups t©
be mepresented on the A rtficial
ReefA dvisory Comm ittee, created
by the Act, r=flect the em phasis
placed on this area. Representa-
tves of a saltw ater sports fishing
omganization, an offshore oil and
gas company, and a shrim ping
omganization are nclided, but
freshw ater fishing nterests and
Tnshore oil and gas com panies are
not represented. Therefore, the
Texas Ardficial Reef Plan will
focus on artdificial reef develop-
ment in the Gulf of M exico off
Texas unless otherw ise noted.
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O bectves
fortheArtficial

ReefPlan

In 1989, the Seventy-first
Texas Legislature directed the
D epartm ent to prom ote, develop,
mantan, monior, and enhance
the artificial reef potential n state
waters and federal waters adp-
cent to Texas to enhance fichery
resources and comm ercial and
recreational fishing opportui-
nitdes. Enhancem ent of fichery
resources is considered t© be the
restoration or creation of habitat
to improve recruitm ent and
spawning potential of reef
associated species. If this goal is
achieved, fichem en w ill not be
the only beneficiaries. D ivers
engaged 1n recreational spectating
w il also benefit from ncreased
access to additional reef stmicture
and the ecological comm unites
thatresult. To fulfill thispurpose,
the D epartm ent was directed t©
develop a state artificial reef plan
T accordance w ith Chapter 89 of
the Texas Parks and W ildlife
Code. An advisory comm itee
was created t© advise and make
recom m endations to the D epart-
m enton details and specifications
of the Plan.

The Texas A rtificial Reef
Pln is a product of a process
designed tom axin ize the lnputof
those interest groups most
affected by the placem ent of arti-
ficial reefs n 21t waters. The
Plan has been rmviewed by the
Texas A rtdficial Reef A dvisory
Comm itee. M eetings w ith
D epartm ent saff and the Com -
m itee w ere held n January M ay,
August, and O ctober of 1990.
Thesem eetingsw ere also open to
and atfended by m em bers of the
public and other sate officials.
M eetings were recorded and
transcripts are available upon
mquest. A1l comm ents received
were carefully considered. As
directed by the Legishture, the
Comm ittee consisted of a r=pre-
sentative of each of the follow Ing':
(1) salt water sports fishing

omganization, ) offshore oiland
gas company, (3) Texas tourist
dustry, @)GenerallLand O ffice,
(5) shrim ping ormganization, )
Texas diving club, (7) A tomey
General’'s O ffice, (8) Texas
university, and (9) environm ental
group.

The Plan is also a product
of a prmcess designed t© gather
and use the best scientific nfor-
mation available. This process
nclided the contracting of Texas
A&M University in 1988 to
wview all of the availbble scien-
tfic inform ation conceming
artficial reefs and prepare a
report on artificial reefs. A syn-
thesis of all applicable scientific
research on which the Plan is
based is contained In the Texas
A rtificial R eef Plan Source D ocu-
ment. I, too, has been review ed
by the TexasA rtificialR eef A dvi-
sory Comm itee. Tem s required
by the legislature that can be
found in the Plan nclude:

e operational guidelines for
the plan, including specific
participant wles, and projcted
funding requirem ents for the
pln;

® geographic, hydrographic,
geological, biological, ecolog-
ical, social, econom ic,and other
criteria for pem itting and
siting artificial reefs;

e design,m aterials,and other
crteria for esablishing, con-
structing, and m aintaining
artificial reefs;

e mechanism s and m ethod-
ologies form onitoring artificial
reefs n compliance with the
requirem ents of perm its issued
under the N ational Fishing
Enhancem entA ct;

e m echanism s and m ethod-
ologies form anaging the use of
artificial reefs;

e amap that depicts priority
areas for artificial reef devel-
opm ent consistent w ith the act
and the National Fishing
Enhancem entA ct; and

e provisions for m anaging
the artificial reef fund in a
manner that will assure
successful in plem entation of
theplan.

A s directed by the legich-
ture, an artificial reef covered
under this Plan must be sited,
constructed, m amtained, m oni-
tored, and managed I a m anner
that:

e enhances and conserves
fishery resources to the m axi-
mum extentpracticable;

o faciliates access and use
by Texas recreational and
comm ercial fisherm en;

e m nin izes conflicts am ong
com peting uses of water and
w ater resources;

e m Inin izes environm ental
risks and risks t© personal and
public health and property’;

e isconsistentw ith generally
accepted principles of inter-
national law and national fich-
Ing law and doesnotcreate any
unreasonable obstruction to
navigation;

e uses the best scientific
nfom ation available; and

e conform s to the state
artificialplan.

Thsom uch as the kegishture
desired that the Texas A rdficial
Reef Plan be congistent w ith the
N ational Fishing Enhancem ent
Act, the Plan and Source D ocu-
m ent reference the N ational
A rtificial R eef Plan extensively .




rtificial reefs have been
Aconstructed outside the
U nited States forcenturies.

ARTIFICIAL REEF PROGRAM SAND PLANS

ment, serves as a technical
reference for federal and state
agencies Imvolved in m eeting

The Unied States and individual standards for reef pem itting '%
states have also been mvolved In and m anagem ent, and encoutrages .
developing artificial reefs for the developm ent of system atic -

over 100 years. Abroad and
overseas artificial reef planning
has moved toward a more
ntegrated program of research
and developm ent for resources
enhancem ent, conservation, and
managem ent In order to atain
both shortand long term goals.
Tn theU nited States, national
concem for artificial reef plan-
ning and m anagem ent developed

regional, sate, and local artifi-
cial reef plans that focus on
criteria for gpecific conditions
and uses M those areas. The
m ajority of states that have
actively been mvolved I per-
m itting reef sites cunently have
or are preparing an artificial reef
plan which will guide their
program s. A rtificial reef man-
agem ent In the m ajpority of Gulf

The United States and individual stateshave
been mvolved 1 developing artificial reefs
for over 100 years.

with the enactment of the
N ational Fishing Enhancem ent
Act of 1984. This legislation
stressed the need for responsible
and effective artificial reef
developm ent in United States
w aters, and m andated the devel-
opm ent of the N ational A rtificial
ReefPlan. TheN ationalA rtificial
Reef Plan is a flexible working
docum ent designed to serve as a
sarting pomnt for effective artifi-
cial reef development. Specifi-
cally the plan provides guidance
on technical aspects of artificial
reef developm ent and m anage-

and Atlantc sates are adm hnis-
tered as part of the state m arne
resources or ficheries agency .

The history of artificial reef
m anagem ent abroad and in the
United States has evolved to
centrally located control of
planning and pem iting which
often is adm mistered by state
govemm ent. This evolution
occurred because of needs for a
planning processw hich sets siting
criteria, specific objectives for
artificial reef construction, and
pem iting and construction
rEquirem ents.




ENHANCE FISHERY RESOURCES

rificial reefs can be used
A to enhance reef fish and

other organisms which
com prise reef comm unites.
How ever, artificial reef develop-
m ent displaces or otherw ise
Inpacts adjpcent com m unities.
Thus, it is inportant t© define
clearly the purpose of each
proposed reef. Forpurposesofthis
docum ent, an artificial reef is
defined asa sucture orsystem of
stuctures constructed, placed or
pem itted in the Texas Terdtorial
Sea and adjacent Exclusive

USE OFARTIFICIAL REEFSTO

artificial reefs attract transient
gpecies, w hich m ay be present at
a reef for periods of a few hours
o a few days. Artdficial reefs
attract a varety of resident fich
goecies. These species may be
trophically dependent upon the
sessile and motle nvertebrates
associatedw ith a reef, attracted for
cover and stucture provided by
the reef, or attracted as transient
predators w hich feed on resident
Species.

A s outlined above, artificial
reefs have the ability to enhance

Econom ic Zone w aters for the
pumose of enhancing fishery

reef associated assem blages.
H ow ever, Increases In the num ber

A rtificia]l reefs can be used to enhance reef
fish and other organian swhich com prise
reef com m unides.

resources and comm ercial and
recreational fishing opportunities.
Enhancem entof fishery resources
is defined as an increase In the
num berof juveniles (ecruits) and
Spaw ning potential per recruit.
01l and gas platfom s, although
not gpecifically constructed for
fishery enhancem ent, serve this
function; and the communibdes
which develop are excellent
exam ples of the com m unites and
subsequent ecological inter-
actions which occur on artificial
reefs.

O ffshore platform s n the
Gulf of M exico enhance ficheries
by providing attachm ent sub-
state for habiat lim ited sessile
hvertebrates such as bamacles,
oysters, mussels, bryozoans,
hydroids, sponges, and corals. Tn
addition to resident species,

of juveniles and spaw ning poten-
tal per recruit of reef associated
gpecies has not been docum ented
for any artdficial reef. M arine
fishery professionals working
w ith artificial reefs are well
aw are of the need for m depth
ecological studies of the effects
of artificial reefs on 1eef associ-
ated species, asw ellas the effects
of artificial reefs on adjacent
communites. For example, an
ncrease in populations of
trophically ndependent reef fish
gpecies such as r=d snapperm ust
have som e effect on the popula-
ton of theirprey species such as
shrimp, which are also econom i-
cally inportant. These questions
must be addressed in orer for
fishery managers to understand
the entire function of artificial
reefs I fichery enhancem ent.




ENHANCE FISHERY OPPORTUNIIIES

rtificial reefs can enhance

the fishing opportunities

forhook and 1ne or spear
fishem en targeting fish asso-
ciated with the artificial reef.
How ever, fishing opportunities
forsom e othertypes of fisherm en
may be reduced. O pportunity is
defined as an appropriate or
favorable tin e oroccasion. W hile
not defined In the authorization
satute for the artificial reef plan,
the term “fishing opportunites”
used herein m eans an appropriate
or favorable fishing time or
occasion. By definition, artificial
reefs are stuctures thatare placed

by man in areas to enhance fish-
Ing opportunites. Enhancem ent
of fiching opportunites through
artificial reefs can occur by
Tcreasing the num ber or surface
area of artificial reefs, ncreasing
the accessibility of the sites t©
the fishem en, and ultm ately
Tcreasing the potential for suc-
cess of harvesting the desired
Species.

Approxin ately 50-60% of
the recreational fisherm en oper-
ating n the Gulf off Texas used
ardficial reefs ncluding oil and
gas platform s for an estm ated
toalof 300,000400,000 anglers.
Private sport boat saltw ater
fishetm en on average tock over
4 trips per year to the Gulf and
Spent over $100 per trip during
the 1987-1988 and 1988-1989.

Partyboats (10 or fewer
anglers) and headboats m ore than
10 anglers) also operate In the

USE OFARTIFICIAL REEFSTO

GulfofM exico. O fthe estim ated
128 partyboats In Texas, 54%

fished In the offshore area In
1987, while 86% of the 12 head-
boats In Texas fished offshore.
During 1977-1978,57% of inter-
view ed offshore partyboat opera-
tors m ade at least one trip t© an
artificial reef and or oil platfom ;
12% of all offshore partyboat
trips t© an artificial reef or oil
pltform were to a lberty ship
site, and 23% were t an oil
platform . In the South Padre
Island Port Isabel area, only 7%

of partyboat trips were to artifi-
cial reefs. On average, partyboat

By defmitton, artficial reefs are sructures
thatareplaced by m an In areas to enhance
fishTng opportunides.

reef users travel further offshore
than non-reef users.

The species most often
soughtorlanded by private sport-
boat anglers fishing in the Gulf
clide king m ackerel, Spanish
m ackerel, cobia, red snapper,
sand seatrout, silver seatrout,
A tlantc spadefish, dolphin,
vem ilion snapper, A tlantic
sharpnose shark, sheepshead,
greater am berpck, and southem
flounder. The mean annual

private-boat landings in the Gulf
(1982-1987) was dom nated by

sand seatrout (36,000 pounds),
1ed snapper 35,000 pounds) and
kingm ackerel (21,000 pounds) .

A totalof 782 Commercial
Finfish Fichem en Licenseswere
so0ld in 1988, butonly about50 of
these fisherm en fished for fish
the Gulf. T Texas, snapperw ere
the prim ary reef associated fich
species landed by comm ercial
fisherm en with an average of
nearly 600,000 pounds landed
annually. Grouper were the
second m ost dom Inant species
landed with an average of over
200,000 pounds landed annually.
Hook and line is the fishing gear
most frequently used to harvest
eef-fish. The use of longlnes n
the Gulf reef fish fishery began
1 1980. M ostrecently, onglnes
account for 8% of r=d snapper
harvest n the Gulf of M exico,
34% of grouper harvest, and
24% of the @&l harvest of reef
fich gpecies Ianded. Other reef
associated species landed com -
m excially inclide grouper, greater
am berjck, sheepshead, cobia,
king m ackerel, bluefish, dolphin,
crevalle fck, Spanish m ackerel],
gy triggerfish and A tlantic
goadefish.




SITING OFARTIFICIAL REEFS

y Texas law , artificial reefs

must be sited In a m anner

that enhances and con-
serves fishery resources, enhances
fishing opportunities by recre-
ational and comm ercial fisher-
men, m Inin izes conflicts am ong
water users, m Inin izes environ-
m ental risks and risks to personal
and public health and property,
does not create any unreasonable
obstruction to navigation and is
consistentw ith generally accepted
principles of ntemational and
national law s. Therefore, all these
concems must be taken into
consideration when determ ining

the Jocation of prospective artifi-
cial reef development. Geo-
graphic, social, econom ic and
environm ental concems have
been noorpomated o a resource
planning fram ew ork developed
by the Sport Fishing Insttute,
that can help in siting reefs
designated for the enhancem ent
of recreational fisheries. This
fram ew ork can be modified t©
clide the provisions m andated
by the Parks and W idlife Code
Chapter89).

Threebasic stepsare ncluded
I the Sport Fishing Isttute’s
fram ew ok for identification of
artificial reef sites. The firstis to
dentify the fishing zone desig-
nated for developm ent using
geographic, social, econom ic, and
envionm ental inform ation. For
Texas, that area is defined by
Chapter89 of the Partksand W ild-
life Code asthenavigable w aterof
Texas and water or the federal
fisheries conservation zone adp-
centto Texasw aters. The second
step, exclusion mapping, dent-
fies and excludes areas w ithin the
fishing zone w hich should notbe
used for artificial reef develop-
m ent because of existing legisla-
tive or regulatory prohibitions,

and potentialuserconflicts. Tn the
finalstep, areasw ithin the fishing
zone that have specific positive
attributes for artificial reef devel-
opm entaredelineated and targeted
forreefdevelopm ent. A reasw ihn
exclusion zones which were
designated because of potential
userconflictsm ay also be targeted
for siting if those areas are
already avoided by the traditional
users. The follow Ing sections
detail applicable criteria for the
developm ent of artificial reefs n
Texasm arine w aters.

Parks and W ildlife Code,
Chapter 89, requires that the

A reasw ihm the fishing zone thathave
goecific positive attributes for artificial reef
developm ent are delneated and @rgeted for
reef developm ent.

N ational A rdficial Reef Plan be
follow ed as a guide and reference
I the developm ent of the Texas
AtficialReef Plan. The national
plan gives general guidelines and
som e gpecific criteria for siting.
For exam ple, exclusion areas for
artificial reefs to enhance fishing
resources should include, but
need not be Iim ird t©, shipping
lanes, existing “live bottom ”
areas, restricted m ilitary areas,
areas of poorw ater quality eg.,
hypoxic zones, sewage outfalls,
toxic chem ical dumps), tradi-
tonal traw 1ing grounds, unszble
bottom s, existing rights-ofway
eg., oil and gas pipelines and
telecom m unication cables), and
sites used for other purposes
which are incom patible w ith
artficial reef developm ent.

Parks and W ildlife Code,
Chapter 89, furtherrequires thata
map be developed that depicts
priority areas for artificial reef
developm ent consistent w ith the
provisions of the Chapterand the
N ational Fishing Enhancem ent
Act. The technique described
above and the criteria that follow
w ereused to constructthe required
map Figure 1). Specifically, the
unchaded priority areas were

dentified by excluding existng
fairw ays, clay andbr silt bottom

substrate, historical shipw recks,
coral reefs, live bottom areas, oil
and gaspipelines, ndustrialw aste
sites, and any other areas that
m ghthave safety considerations.

eographic
C riteria

Shipping faimw ays, anchor-
age areas, and historical ship-
wrecks should be avoided when
siting artdficial wefs. Shipping
fatrw aysand anchoragesoff Texas
are critical to shipping comm exce,
and are non-negotiable forexclid-
ng as areas for artificial reef
developm ent. H istorical ship-
wrecks may not be disturbed
w ithin the Texas Tewdtorial Sea
unless pem iting has been
acquired friom theTexasA ntiquities
Comm ifee.

G eographicareasw hichm ay
be targeted for artificial reef
construction because of obstmic-
tons In existence inclide all
artificial reefs cunently i place
off the Texas coast. Pem its for
four of the five Liberty chip sites
have allowed for the addition of

petroleum platform sto those sites.
I_I ydrographic
Criera

The prim ary hydrographic
factors to be considered In site
selecton mclude waves, water
depth, currents, tides and water
quality (Stone 1985). Tthasbeen
suggested that since hydro-
graphic effects are difficult t©
predict, the reef planners should
anticipate the maxinum effects
possible, and com pensate w ith
appropriate reef shapes, com po-
sition, and sitng prior t© deploy-
m ent to nsure that the reef isnot
dam aged,, displaced orsilted over.

The scientific literature
provides little guidance forsetting
strictand discermning hydrographic
criteria, thus a conservative
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Figurel.
M ap of priority
areas lue) for
artificial reef devel-
opm ent n the Gulf
ofM exico off
Texas. D ached line
ndicates boundary
ofwaterarea
covered by Plan.

E

apprach should be t@ken under
the general guidelines given In
the literature. Reef st@bility
depends on w aterdepth and w ave
conditons. W aterm ovem entgen-
erated by cunents or tides may
affect siltation, m aterdal dis-
placem ent, light penetration, and
the fichability of the reef site.
W ater out to the 33 foot isobath
is generally more turbid than

beyond 33 feetdue to the m xing
of bottom sedim ents caused by
w ave Interaction. Curnentsoff the
Texas-Louisiana continental shelf
coastal region are prim arily
driven by longshore w ndstress.
W ater circulation associated w ith
currents isdynam ic, and each pro-
posed reefsite should be evaluated
extensively for prevailing cunent
pattems.




eological
C riteria

Substrate com position and
sedim entation are the two pr-
mary geological considerations
for artdficial reef siting. Loca-
tons w ih a hard rock orhardpan
bottom and a thin coverng of
sand or silt are highly recom -
mended n the national plan;
how ever, hard packed sand, gravel
or shell are also acceptable,
especially for placem ent of low
density material such as fiber-
glass, plastc or nmibber. Soft
sedin ents such as clays, silts, and
Joosely packed sands should be
avoided.

Bottom com positions range
from sand and silt to hardpacked
sand at nearshore Jocations, w ith
an increase in sand content
towards the mouth of the Rio
G rande R iver, and an ncrease n
mud content w ith m ovem ent
offshore. Soft-sedim ents of
unconsolidated clay or silt sized
particles tend to siltover, subside,
or degenemate from the abrasive
effects of w aterbom particles and

cunrentorw ave action.
T blogical
. Criteria

A vdficial reef developm ent
m ay be either beneficial or detri-
m ental to m arine organism s in the
affected area. Speciesw hich have
been tamgeted for artificial reef
developm ent should be benefited,
although literature regarding
Increases I actual production by
artificial reef developm ent for
reef associated species is ncon-
clusive. D eterm Ination of appli-
cable biological considerations
m ustbe based upon the proposed
pumpose for artificial reef devel-
opm ent, w hich dictates the species
o be argeted . Sitng criteriam ust
be evaluated for each species or
Species groups, and include deter-
m nation of species range and
habitat requirem ents. T addition,

existing and proposed fishery
m anagem entplnsand regulations
for the targeted species m ustalso
beevaluated ,asartificialreefsm ust
be used t© accomplich fichery
m anagem entgoals.

| cological
1 Crtera

Quantiative literature on the
enhancem ent of fisheries w ith
artdficial reefs is vague; how ever,
general ecosystem concepts lead
o the conclusion that use of an
artificial environm ent to m odify
food webs In an ecosystem will
Jead t© both positive and negative
changes In that ecosystem . For
exam ple, species adapted to a soft
or sand bottom  environm entm ay
be displaced by the construction
of an artificial reef I that area.
Therefore, the ecological benefits
of artificial reef production must
be weighed for all life stages of
affected organian s on a species
by species basis. Areas aleady
high in biological productivity
are not potential artificial reef
sites according to the national
pln. Exam ples of these types of
habitat nclude live bottom areas,
oyster reefs, coral reefs, beds of
aquatic grasses or m acroalgae,
and scallop, musselorclam beds.
Live bottom areas are defined as
marine areas supporting dense
grow th of sponges, sea fans,
comrals, and other sessile nverte-
brates generally associates w ith
1ock outcrops. Live bottom areas
off of Texas are concentrated at
depths greater than 197 feet. Tn
the G ulf off Texas there are areas
high in biological productivity
other than those previously listed.
These other areas support exten-
sive infaunal and dem ersal stocks
characterized principally by
shrimp and groundfish com -
m unites w hich w ould be affected
by theplacem entofartificial reefs.
These comm unites are located
prin arily w ithin depths less than
328 feet.

ocial
Criteria

Social concems of artificial
reef developm ent focus on the
safe utlity of the proposed artifi-
cialreefto the targeted usergroup .
The Parks and W ildlife Code
m andates that recreational and
comm excial fishemen are t© be
targeted as user groups for artifi-
cial reef developm ent n Texas.
Thus, safety concems, along w ith
the utlity of the reef to recre-
ationaland com m excial fishemm en
must be considered. A rdficial
reefs cannot be placed w ithin
1640 feet around oil production
platform s or 774 feet around
plpelines, nor n prohibird areas
and danger zones designated by
the U .S.D gpartm entof D efense.
Polluted areas and area affected
by treated sew age effluent should
also be avoided to m Inim ize
resource exposure and risks to
public health.

A dditdonal social factors
which must be evaluated when
planning the location of an artifi-
cial reef clide the am ount of
land based frastucture avail-
able to suppott the activites of a
user group n an area, the
accessibility of the proposed reef
o the dentified user group, and
the ability of the proposad site t©
attract the species targeted. The
gulf area within 30 miles of
A ransasPass,G alveston , Freeport,
Port M ansfield, and Brazos
Santiago Pass serve the largest
and broadest constituency of
fichetm en. The gulf access sites
m ost utilized by party boat
anglers seeking fish typically
associhtedw theefs e g.,snapper,
grouper, m ackerel) are G alveston,
Freeport, A ransasPass,and B 1azos
Santiago Pass.

User conflict at artificial
reef sites In Texas w as not denti-
fied asaproblem In Texasw aters;
how ever, potential user conflicts
may ncrease wih the potential
ncrease in artificial reef
developm ent. Since the prim ary
purpose of this plan is to enhance
fisheries, the siting of reefs must
consider the in pacts on all Texas




ficheries. A reefthatm ay enhance
the reef fichery m ght adversely
inpact the shrimp or m enhaden
fisheries. The shrimp traw ling
ndustry opposes artificial reef
developm ent In these productive
areas because of the potential
dam age to equipm ent, but advo-
cates the developm entof artificial
reefs In areas hisorically avoided
because of bottom cbstructions or
Sags.

-I_I conom ic
11 Criteria

The costs associated w ith
building, sitihg, m antaning, and
managing artificial reefs in
addition to opportunity costs of
utdlizing the water coimn for a
reef chould be weighed aganst
benefits which will be derived
from the reef. Opportuniy costs
represent costs to other user
groups that are exclided because
of the creation of the reef. Siting
cshould consider all of the aspects
aforem entioned as they all are
affected by the location and
prim ary use of the reef.

A vdficial reef developm ent
may be partitioned into six
phases, each ofw hichm ay require
fimding: 1) acgquisition of reef
m aterial, 2) prepamton of reef
m aterials for deploym ent, 3)
trangportation and deploym ent of
reef m aterials, 4) buoy purchase,
5) buoy maintenance, and 6)
evaluation studies. Adm nista-
tive costs are common o all six
phases. Because m any aspects of
sate artdficial reef program s are
nterdependent, and m ay be nnte-
grated w ith other state program s,
it is difficult to nterpret fuinding
of these program s, and even m ore
difficult to partiton finding into
developm entphages. H ow ever, by
considering the significant
activities associated with each
phase, approxin ate costs can be
estim ated.

The benefits or positive
econom ic effects provided by
artificial reefs nclude enhanced
fishing opportunites for com -

mercial and recreational fisher-
men, as well as the “non-use”
benefits that are not rwlated to
imm ediate harvesting of the
fichery stocks. Projcted benefits
can be compared t© the costs of
siting and m aintaining the reef in
specific locations.

Fundjng

Support for artificial reef
development may take the form
of m oney, m aterial, or labor, and
may be donated by private or
govemm ental agencies, granted
by federal, sate, or local govem-
ments, provided in m itdgation
activides, orraised by the salvage
of donated materials. Sitng of
artificial reefs is usually associ-
ated w ih the type and am ount of
fimding availeble. T Texas, the
Legislature has mandated that
fimding com e from sources other
than sate general revenue finds.
However, county and Ilocal
govemm entsm ay provide support
for artificial reef developm ent.
Bonus revenues fiom the sale of
salvageable reef m aterials, and
m itgation have also been used t©
fimd artificial reef developm ent.

Ljabﬂjty

Liability is an im portant
issue 1n artificial reef developm ent
and m anagem ent, and may be
ncurred atall stagesofthe project,
including pem itting, sitng,
transportation, deploym ent, and
m aintenance. Section 205 of the
N ational Fishing Enhancem ent
A ctm andates that proof of finan-
cial ability t assume liability
m ustbe presented to the Corps of
Engineers by the pem it applicant
before a pem it for artificial reef
construction m ay be issued. Asa
result of this requirem ent, m any
artificial reef program s are

adm nistered by s@te agencies
which hold all required pem is
for artificial reef developm ent.
Even so, potental liability for
Tjuries, loss, ordam age resulting
from constuiction orm aintenance
of an artificial reef may involve
num erous partes, and will be
decided based upon the N ational
Fishing Enhancem ent A ct, Parks
and W ildlife Code, federal
adm Imlty law , and/or sate tort
law . The State of Texas, how ever,
does not assum e ownership (@nd
liability) until the rigs are properly
placed on the ocean floor.
Specifically, the D epartm ent and
its agents m ust be directed not to
accept liability for, and it is not
w ithin the course and scope of
their em ploym ent to accept lia-
bility for, incidents arising out of
the dism antling, transportation, or
placem entof donated oil rigs.

A1l future donation agree-
ments must absolve the State of
Texas from liability for mcidents
arising out of the dism antling,
transportation, and placem ent of
the rigs and must designate the
donor oil company, or a third
party, as liable for all clains
arising prior to the rigs being
placed correctly on the ocean floor.

These provisions ensure that
a future state official unaw are of
the liability dangers associated
w ith dism antle and transportation
w il not nadvertently allow the
sate t be made the msurer for
what is potentially the most
dangerous phase of the projct.
The donation agreem ent for the
T ransco rig-to-reefprojectin early
1990 fulfillsthese requirem ents. Tt
is essential that future donation
agreem ents track the language of
this agreem ent.

The Texas Tort Clains Act
(A 1t.6252-19) defines the liability
of state govemm ent and state
agencies in Texas. Soversign
mmuniy is elin mated n Sec-
ton 4, but liability is 1im ied n
Section 3 to $250,000 perperson,
$500,000 for any single occur-
rence of bodily injury or death,
and $100,000 for any single
occurrence of njury to or loss of
personalproperty .

L iability concemshave been
addressed by adm mistators of




sate artificial reef program s on
the Gulf and A tlantic coasts.
Som e adm mistators feel com -
fortable with their protection
under the National Fishing
Enhancem ent A ct, providing
conditions of the pem it are
closely adhered to. O theradm in-
istrators are quite concemed
about liability, and each has tried
o obtaln a miling from their state
attomey general’s office. lnm ost
cases, the muling has not been of
assistance, and it is felt that the
am biguity concems about
liability w ill not be resolved
untl a relevant suit undergoes
litigatdon. However, these
adm nistators recomm end that
state artificial reef program s
should be review ed w ith the state
attomey general’s office In order
o clarfy the program ‘s liability
exposure.

@At and
FederalL.aws

O ther State and Federal
regulations and fishery m anage-
m entplans w hich are designed to
protect or enhance species must
be considered when siting an
ardficial reef. For example, if a
targeted species is m anaged by a
m ninum size lim it, ardficial
reefs that congregate larxge con-
centrations of undersized fish
may com prom ise a fishery m an-
agem ent plan’s objective by
creasing fishing m orality .
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PERM ITTING

he creation of artificial region, and evaluation of pem it
reefs changes som e agpect requests are directly subject to

of an existing environ- Interpretation by regional
m ent. Society, through itsgovem- personnel.
ment, has required that before A vdficial reefs proposed for
those changes can occur, the constmuction In Texas w aters are

possible in pacts must be eval- also subject t© pem it require-
uated through several perm iting ments by three state agencies:
agencies. Before construction theTexasG eneralL.and O ffice, the
may begin on an artificial reef TexasW aterComm ission and the
proectn United Statesnavigable Texas Antiquites Comm itfee.
w aters, perm its m ust be obtained Procedures forpem it application
from two federal agencies, the o the Texas W ater Comm ission
Coms of Engieers, and Coast are Inidbated by the Coxps of
Guard. Tn addition, a third pemm it Engiesrsuponreceiptofa  Corps
from the Environm ental Protec- of Engmeers application. Pem it
ton Agency may be necessary applications for the required

Possible In pactsm ustbe evaluated through
severalperm ing agencies.

if materals are considered, by coastal eagam ent lease from the
the Environm ental Protection TexasG enerallLand O fficeare the
Agency, to be In violation of applicant's regpon-sibiliy. The
water quality stendards. Each Antquities Com -mittee is
agencies’ authority is highly em pow ered o protect landm arks
decentralized, w ith regional deci- and thusm ay review applications
sion m aking capabilites. M ore- for siting of reefs and m ay
over, each pemm it is evaluated on mquireapem itifalandm arkm ght
a case-by-case basis withn a be affected.




aterial and design

selection for an artdifi-

cialreefshouldbebased
upon the overall purpose for
artdficial reef developm ent. The
purpose of artificial reefs in
Texas is t enhance fisheries
resources and comm ercial and
recreational fishing opportunities
forTexans. Theefficacy of specific
m aterials and designs can be
evaluated on the basis of four
standards, ncliding functon,
com patibility, durability and
stability, and availability . Evalua-

ANDMAINTAINING ARTIFICIAL REEFS

H ow ever, conflicting reports exist
con-ceming the im portance of
height to artificial reef desion.
Fish aggregating devises are
m ocored stuicturesw hich are either
suspended 1 m id-w ater betw een
surface and bottom , or floatat the
surface. Fish aggregating devises
are designed to attract and
tem porarily hold fich, which are
m ostoften pelagic species.

R esearchersdisagree regard -
ng the importance of vertical
relief to artificial reef effective-
ness. The steepnessofthe sidesof

CRITERIA FOR ESTABLISHING ,CONSTRUCTING

T he efficacy of specificm aterialsand
desgns can be evaluated on the basis of four
smndards, mcluding function, com patibility,
durability and sability, and availability.

ton of gpecific materials and
designsusing these steandardsm ay
be accom plished regardless of the
Jocation of developm ent.

D esgn

The available scientific
evidenceisinconclusiveon thebest
designstoenhanceany speciesor
Species groups. How -ever,
available infomm ation indi-cates
thatcertamndesignsdo  affectthe
num berof fish and gpecies types
atracted to an artficial reef.
A rdficialreefscanbe characterized
as either benthic reefs or fish
aggregating devices; each of these
groups can be further
characterized, based upon height
nthewatercolmn. Low profile
benthic reefshave a reef height to
w aterdepth @spect m@atio) ofless
than1/3,w hilehigh profilebenthic
reefs have an aspect ratio of
greater than 1/3. High profile
benthicreefsare thoughttobem ore
versatile than low profile reefs,
since they have the potential t©
harbor a greater species diversity .

a reef may actually be more
im portant than reef height,
how ever, the basis for this con-
clusion is not known. Enhance-
ment of fisheries resources is
correlated with the structural
com plexity of reefs. Reefs con-
structed perpendicular to general
prevailing curents additionally
Increase w ater flow ; how ever, the
placem ent of reefs perpendicular
o prevailihg currents n areas of
exceptionally strong cunents and/
orstom surgesm ay resultn reef
displacem ent.

M aterials

M aterials used for artificial
reef constiuiction are classified as
eitherm aterials of opportunity or
prefabricated m aterials. M aterials
of opportunity inclide natural
materials such as stone nibble,
brush or trees, and surplus or
dam aged m aterial such as con-
crete, derelict vessels, scrapped
vehicles, tires, or oil platfomm s.
Eighty percent of the reefs
recorded In the Sport Fishing

hsttute’s ‘R eefProfiles’ database
are constructed of m aterials of
opportunity . The m ost comm only
used m aterials of opportunity are
cbsolete vessels, surplus concrete,
tres, and various types of stone
mbble. In addition, the avail-
ability of obsolete oil and gas
platfom s or rigs, w hich provided
n petus for the Louisiana A rdfi-
cial Reef Mitative prom ises t©
be immportant n future artificial
reef developm ent In the Gulf of
M exico. The available scientific
Infom ation on the bestm aterials
o enhance any species or species
groups s lim ited; how ever, som e
substances arebetterthan othersat
obtaning desired effects. M ore-
over, sability and durbility of
artficial reefs depend on the type
ofm aterialused.

M arkmg

M arking requirem ents,
regulations and specifications
regarding m arking artificial reefs
T the Gulfare stated In the policy
satement ‘Eighth U. S. Coast
Guard D istrict Policy ForM ark-
ng Atdficial Fishing Reefs Tn
The Gulf O f M exico’, avaikable
from the Eighth D istrict Com -
m anderand outlined below .

Depth fnean ow tide): Type of
buoy (g) required if the clearance
from the w ater surface © the top
of the reef is:

a. lessthan 85 feet- yellow
goecial purpose buoy (g) w ith a
flashing six second yellow light;

b. 85t 200 feet- unlighted
yellow specialpurposebuoy (s);

c. 200 feet or more -
m arkIngs not required.

Size: Num berofbuoysrequired if
the Jongest side of the reef is:
a. less than 1/2 nautcal
m ile - one buoy positioned 1
the centerof the reef;
b. 12 © 1 nautcal mile —
one buoy positioned at each
comerof the reef;




c. overl nauticalm ile - one
buoy seton each comer of the
reef and additional buoys
positioned on the reef’s perin -
eterat 1 nauticalm ile ntervals
or as directed by the D istrict
Comm ander.

Location: If the reef is located
within 1500 feet of a faiway,
channel or anchorage area, a
quick flashing @ed or green)
buoy betw een the edge of the reef
and the navigational area is also
equired.

W aivers m ay be granted for the
lighted buoy requirem ents on
reefs w ith over 50 feet of water
clearance provided :

a. the reef is over2 nautical
miles from faitways, channels
oranchorage;

b. there isno history of desp
draft traffic In the area;

c. the entire reef com plex is
adequately m arked.

W aivers may also be granted for
the marking requirem ent on
reefs w ith over 85 feet of water
clearance provided :

a. the reef is ncluded on
updated National O cean Ser-
vice navigational charts;

b. the reef is over 2 nautical
miles from fatways, channels
oranchomage;

c. there isno history of desp
draft traffic In the area.




FOR M ANAGEM ENT

MECHANISM SAND M ETHODOLOGIES

exas legislators have

delegated som e authority

to manage the fishery
resources of Texas to the Texas
Parks and W ildlife Comm ission,
w hich is appointed by the G over-
nor and approved by the Senate.
The Texas Parks and W ildlife
Comm ission establishes policy
for the D epartm ent and adopts
regulations. The D epartm ent
adm nisters the Comm ission’s
m anagem ent progem s, enforces
satutes and regulations, conducts
research and provides nfomm a-
thon and recom m endations to the
Comm ission, Legislature and

Govemor. The D epartm ent was
granted authority to regulate the
harvest of all w ildlife resources,
except chrimp and oysters, n all
counties via the W ildlife Conser-
vation Actof 1983 (Chapter 61,
ParksandW ildlife Code),and has
additional authority in cerain
other counties via Title 7 Local
and Special Law s) of the Parks
and W idlife Code. Authority t©
rgulbte hrinp and oyster har-
vestw asprovided 1n 1985 through
am endm ents to Chapters 76 and
77, Parks and W ildlife Code. Tn
addition, through Chapter 79
(Parks and W ildlife Code,
Extended Fishery Jurisdiction),
the D epartm ent is authorized t©
cooperatew ith the G ulfofM exico
Fishery M anagem ent C ouncil for
m anagem ent of fishery resources
nwaters of the G ulfbeyond sate
w aters.

The D epartm ent’s m ission
is to prevent depletion and w aste
of w ildlife resources w hile m axi-
m izing the opportumity for har-
vest by regulating the means,
m ethods, m anners, and places n
which it is Jlaw ful to t@ke or
possess w idlife resources. This
m ission parallels the goals of the
Texas A rdficial Reef Plan which
calls for the enhancem ent of
fishery resources and com m ercial

and recreational fishing opportui-
nites. To achieve this goal, the
D epartm ent is m andated to; plan
and review pem it applications
for artificial reefs; coordinate
with relevant state and fedeml
agencies; hold public hearings on
proposed artificial reefs; oversee
the m aintenance and placem ent
requirem ents of artificial reefs;
and, develop miles and guidelines,
T conjunction w ith the advisory
comm ittee, In the collection of
fees, grants, and donations to the
artificial reef find. The twin
goals of enhancing the resource
as well as fishing opportunites

There needs to be Increased attention on the
questions regarding the In pacts of artaficial
reefs on fish populations and ficheries.

m ay not necessarily com plin ent
each otherw hen the es@blishm ent
of an artificial reef results in
Increased fishing m ortality. Both
comm ercial and recreational
fisherm en w ill concentrate their
fishing efforts at artificial reefs
w hen they target reef comm uniy
soecies. High fishing m ortality
on an artficial reef can lead t©
overfishing, as w imessed on
artificial reefs off South Carolna.
Once fishing mortality exceeds
the production of biom ass attrib-
uted to enhancem ent by an artifi-

cial reef, there is a net loss in
fishery resources. A lthough the
biological attrbutes of artificial
reefs have been verified in a
num ber of observational studies,
there are sdllonly 1in ited scientdi-
fic studies relating to the m anage-
ment of artificial reefs. Few

studies used quantitative experi-
m en@alm ethods and m any lacked
scientifically valid controls. The
im portance of fish atixaction
versus fish production and the
relationship between standing
crop and fish catch have notbeen
adequately addressed. Thus, as
reef program s m ove forward,
there needs to be Increased atten-
ton on the questions regarding
the npacts of artificial reefs on
fish populations and fisheries, not
Just developm ent of more reef
gites. The debate am ong artificial
reefauthoritiescontinuesto  center
around thequestion ofw hetherreefs
actually ncrease predatory fish
biom assorm erely concentrate the
already existing biomass. If
artdficial reefs m erely attract fich
then the placem ent of more of
these structures could be detri-
m ental n areas w here fish stocks
are already overfished. For
exam ple, red snhapper In the Gulf
are currently being over-fiched.
M anagem ent efforts that con-
centrate the species and thersby
crease is vuhersbility t© fish-
g pressure may serve to ham

the population further.




M ANAGEM ENTOFTHEARTIFICIAL REEF FUND

he Legishture has created

a fund designed to allow

the D epartm ent to carry
out artificial reef plan manage-
m ent independent of any other
legislative funds or appropria-
tdons. Specifically, subchapterC,
Section 89.041 of the Parks and
W idlife C ode directs; @) thatthe
artificial reef fimd be created n
the State Treasuyy, ©) the fund be
composad of all fimds received
by the sate, mcluding nterest
and eamingson the funds, and (c)
no stte general revenue funds
chall be expended n the devel-
opm ent or implem entation of

The Legishture has created a find designed
to allow the D epartm entto carry out
artificial reefplan m anagem ent.

this plan. A ddiHonally, Section
89.002 [b) 6) of PatksandW ildlife
Code ditects the D epartm ent t©
develop miles and guidelines, 1
conjunction w ith the advisory
comm ittee, In the collection of 7.7,
fees, grants, and donations to the i
artificial reef fund.
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Perm itting
Authority

The legislature m andated
the Texas Parks and W ildlife
D gparm ent t© prom ote, develop,
mahtain, monior, and enhance
the artificial reef potential n
Texas waters and the Exclisive
Econom ic Zone adpoentto Texas
w aters. Cunently, theD epartm ent
perfom s these functons by
ocbtaining pem its for artificial
reef sites from other state and
federal agencies, and by com -
m enting upon pem it applica-
tons subm ited by other artificial
reef builders to other sate and
federal agencies. A lthough the
D epartm ent’s comm ents are
wken mto consideration by the
pem iting agency, the D epart-
m ent does not have the authority
o deny a pem it when the goals
of artificial reef construction
proposed by another party con-
flictw ith the D egpartm ental goals
outlined In Chapter 89 of Texas
Parksand W ildlife Code.

RECOMMENDATIONS

The D epartm ent should be
made a pem itting agency
for artificial reef devel-
opment In Texas and the
adjacent Exclisive Eco-
nom ic Zone, w ith authority
to deny any pem it for
proposed artificial reef
construction which does not
conform to the Texas A rtifi-
cialReef Plan.

A rtficialR eef
A dvisory
Comm itee

A s the specifics of this Plan
are inplem ented follow Ing the
adoption by the Texas Parks and
W ildlife Comm ission of rles
and regulations, it is vial to have
the continued nput of all ndi-
viduals and groups hterested n
artificial reefs and associated
resources of Texas. Upon com -
pletion of this A rtificial Reef
Plan, which Includes miles and

CURRENTACTIONSAND RECOMM ENDATIONS

guidelines goveming the creation
and m anagem ent of the A rtificial
Reef Fund, the duties of the
A rtdficial Reef Advisory Com -
m ittee will be complete and is
authorization w ill term inate.

RECOMM ENDATIONS
Subsequent to the adoption
of the A rtificialReef Plan, an
advisory comm ittee consist
g of persons from groups
w ith interest n artificial
reefs should be selected by
the Chaiman of the Texas
Parks and W ildlife Com -
m ission for the purpose of
advising the D epartm ent on
in plem entation of the Plan.

<
-

M ap of Priority
AreasFor
ArtficialR eef
D evelopm ent

Chapter 89, Parks and
W idlife Code, rquires that the
Plan inclide a map depictng
priority areas for artificial reef
developm ent. An exclusion m ap-
ping processw as used o generate
amap of priority areas for artifi-
cial reef development. During
this process, all areas w hich have
been designated as unsuitable for
artificial reef developm ent by
the best scientific nform ation
available or by the National
Artificial Reef Plan were identi-
fied, using appropriate geo-
graphic, hydrographic, geo-
logical, biological, ecological,
social and econom ic criterdia.
These areas w ere then plotted on
a map of waters covered by the
Plan, and designated as areas to
be mitally excluded for artificial
reefdevelopm ent. The r=m aning
areas are designated priority are
as forartificial reef developm ent.

RECOMMENDATIONS
The specific locations for
artificial reef developm ent
should be w ithin the priority
areasdepicted M Figure 1.

M aterialsand
D esign

Benthic reefs are designed
t© enhance habitat for bottom
dw elling organism s, w hereas fich
aggregating devices serve only
to attract and tem porarily hold
pelagic fish species. Thus, benthic
reefs serve all aspects of the
D epartm ent’s goal for artificial
reef developm ent, including the
enhancem ent of fishery resources
and opportunites for recreational
and comm ercial fishing; how -
ever, fish aggregating devices
serve only to enhance fishing
opportunities. The National
Artficial Reef Plan calls for
artificial reef m aterials t be
highly durable and sablk t pre-
vent digplacem ent or breakup of
the reef. The more complex the
m aterial or amangem ent of the
m aterial com prising an artificial
reef, the greater the number of
cham bers, openings and nterstd-
tdal spaces. A modemte t© high
level of complexity is most
beneficial for artificial reef
success.

RECOMM ENDATIONS

A rtificial reefs should be
constructed as benthic reefs
using ships, oil platfom s,
or sim ilarly constructed
m aterials arranged in as
complex a fashion as possi-
ble without jeopardizing
structural integrity, and
oriented I a fashion which
m axim izes effectiveness,
durability and sability .

<
-

A oquisition of
ReefM aterials

A greatdeal of m aterials of
opportuniy which can be used
for artificial reef construction are
available. O ffshore platfom s
presently located In the Gulf of
M exico are already fabricated
and serwing as artificial reefs.
O ffshore pltform s are availbble
at an Icreasing m@te for use I
artificial reef developm ent pro-
gram s. Their constuiction is con-
sistent w ith recom m endations




conceming m aterials and desion,
and their donation as artificial
reefs o sate agencies w illing to
assum e the associated liability
m ake them atiractive from a cost
efficiency standpomnt.

RECOMMENDATIONS
The D epartment should
actively pursue acquiring
offshore platform s foruse as
artificial reefs n the Gulf of
M exico, n deference to other
stuctures.

<
—

Funding ofR eef
D evelopm entand

M amntenance

W ih the assistance of the
A rtificial Reef Advisory Com -
m ittee, the D epartm ent has been
directed to develop rules and
guidelines for the es@blishm ent
and m anagem ent of an artificial
reef fimd. The legishture has
required the D epartm ent’s artifi-
cial reef program to be self-
sustaining. W ih the construction
of artificial reefs come costs
associated w ith adm mistration,
deploym ent, m aintenance (any
action necessary to ensure
continuous com pliance w ih all
artificial reef pem it require-
ments) and marking. Therefore,
as the donor benefits from the
constiuction of an artificial reef
w ith his donated m aterdal, he
should be responsible for costs
associated with its construction
and m anagem ent.

RECOMMENDATIONS

@ The cost of the
D gpartm ent’s artificial reef
developm ent, m aintenance,
and m arking program should
not exceed revenues accu-
mulated in the A rtficial
ReefFund.

) The cost of creating
and m alntaining and m arking
artificial reefs should be
bome by the donor; how ever,
the D epartm ent should m 1ni-
m ize these costs to the
maxinum extentpossble.

-

Funding of
Addidonal
Program Needs

Beyond the costs associated
w ith the m aintenance of artificial
reefs com e potential costs of
liability. Once ownership of the
m aterials on an artificial reef site
is transferred t© the D epartm ent,
liability costs may be incured
for which state funds are
nsufficient or otherw ise not
availeble. T additon, num erous
research needs associated w ith
artificial reef developm ent have
been identified, such as deter-
m nation of the best m onitoring
m ethods and best m aterials,
designs, and locations for deter-
m ning and subsequently m axi-
m izing the enhancem ent capabil-
ites of artificial reefs. Cunently,
dedicated finding forthese ves-
tgations is not avaikbble. A s the
donation of m aterials by an
entity may result in substantial
savings over altermative m ethods
of m aterial digposal, fimding for
artificial reef research projcts
and additional program needs
should be offset by the savings
accrued to the m aterial donors.

RECOMM ENDATIONS

@) TheA rdficialR eefFund
should be the sole source of
funding for costs to the
D epartm ent associated w ith
artificial reefs.

) Any donation of artifi-
cial reef material should be
acoom panied by a paym entof
at least 50% of the mealized
savings to the donor. Costs
associated w ith donation of an
artificial reef (under recom -
m endation 6b) should be
Inchided when calculating
potential savings.

P

Sitng of

Platform s

Indigenous to

Priority A reas
Existing oil and gas plat-

fom s serve as artificial reefs
while sdll n use. These stuc-

tures are sable and effective at
supporting fish and mvertebrate
assam blages common to natual
reef habitats. By m inin izing
m ovem ent and alteration of exis-
tng oil and gas platfom s, artifi-
cial reef deploym ent costs as
well as disturbance of the exis-
ting assem blages of organism s
arem nin ized.

RECOMMENDATIONS
Existing oil and gas plat-
form s located I the priority
areas for artificial reef devel-
opm ent should be deployed
as artificial reefs as near
their cunrent Jocation and in
a fom as close to their
curent form aspossible.

P

Simg of
Platform s
E xogenous to
Priority A reas

Use of existing pem itted
D epartm ent artificial reef sites
for deploym ent of additional
m aterial ensures that new m ate-
rials are located I areas already
fam iliar to comm ercial and
recreational fishem en as artifi-
cial reef sites. In addition,
com m excial shrim pers are histori-
cally aw are of these sites as areas
o avoid w hile traw ling .

RECOMMENDATIONS
O ffshore platform s located
w ithin excluded areas at the
time of removal should be
placed as near as possible t©
artificial reefs located in
priority areas.

—~—

Siting of O ther
M aterials
Exogenous to
Priority A reas

The Departm ent is m an-

dated to develop artificial reefs to
enhance fishery resources and




fishing opportunities, w hile m ini-
m izing conflicts am ong users, and
m nin izihg environm ental, prop-
erty, and health risks. The exclu-
sion m apping process has desig-
nated priority areas for artificial
reef development. Once these
areas are dentified, the final step
1 the exclusion m apping process
of artificial reef siting nclides
the designation of aras which
w ill provide as litfle conflict
am ong users of the w ater coim n
as possble. Examples of these
areas Include historical obstmic-
tons o traw ling and previously
constructed artificial reefs.

RECOMMENDATIONS

The specific location for
m aterials not already present
w ithin the priority areas
should be at sites that m axi-
m ize enhancem entof fishery
resources and opportunites
for recreational and com -
mercial fishing to achieve
optmum yield, m inim ize
in pacts on otherusers of the
water colum n, and m Inin ize
environm ental, property and
health risks.

—

L mbiity

Ligbility m ay be mcun=d at
all phases of artificial reef
developm ent, including per-
m iting, sitng, constmiction, and
mantenance. Both the Unied
States Congress and the Texas
legishture, through the N ational
Fishing Enhancem ent Act, and
Chapter 89, Parks and W idlife
Code, respectively, sought to
1im it lability during artificial
reef developm ent. How ever, the
success of these satutory efforts
hasyetto be tested In court.

RECOMMENDATIONS
The liability mcuned by the
D epartm ent through any
donations of artificial reef
m aterdial should be m ini-
mized to the maximum
extentpossible.

<
-

Jomt
M anagem ent

The D epartm ent is regponsi-
ble for developing artificial reefs
I the Texas Terdtorial Sea and
adjacent Exclusive Econom ic
Zone to enhance fichery resources
and fishing opportunites. The
D epartm entisalso regponsible for
the m anagem ent of fish stocks
and related research In the Texas
Teritorial Sea, and In conjunc-
ton with the National M arine
Fisheries Service and Gulf of
M exico Fishery M anagem ent
Council is responsible for fishery
research and m anagem ent n the
Exclusive Econom icZone. Coop-
eration among these enttdes is
m andatory for successful man-
agem ent of common fishery
resources. Thiscoordinated effort
can provide for morw effective
developm ent and m anagem ent of
artificial reefs and associated
fichery resources.

RECOMMENDATIONS
The Department should
continue to work w ith other
groups t© coordmate artifi-
cial reef developm ent and
m anagem ent.

R egulation of
Fichery R esource
H arvest

The N ationalA rtificial R eef
Plan directs artificial reef devel-
opers and managers to consider
the cbjectives of fishery m anage-
ment entities nvolved In regu-
lating organism s nfluenced by
ardficial reefs. Forexample, ifa
targeted goecies is m anaged by a
m nimum size 1lim it, artdficial
reefs should not be constucted
o aggregate large concentrations
of undersized fish, or should
facilitate maximum survival of
released fish.

RECOMMENDATIONS
Fishery resource harvest
from artificial reefs should

be regulated to satisfy fishery
m anagem ent objectives of
the regulating entities w ithin
Texasand the adjpcentExchi-
sive Econom ic Zone.

——
Fishery
Independent
M onitormg

The objectives of fichery
independent m onitoring per-
form ed by the D epartm ent are t©
develop long-temm trend infom a-
tion on fish population abun-
dance and sability In Texas bays
and offshore waters, and to
m onitor environm ental condi-
tons which may nfluence these
factors. A monioring program
provides nfom ation about m ost
life history stages of the resource

and is capable of detecting
changes 1 population stucture.

RECOMM ENDATIONS

The D epartm ent’s present
m onitoring program should
be enhanced t© m ect legish-
tivem andates and to continue
o determ e trends I popu-
lation abundance and sta-
biliy, m ovem ent, grow th,
m ortality and the in pacts of
environm ental nfluences on
reef associated gpecies.

e
F ishery
D ependent
M onitormg
The objectives of fishery
dependent m onioring program s
are to determ ne size, catch per
unit effort and value of reef
associated species landed by
comm ercial and recreational
fichetmen fiom Texas bays and
offshore w aters, and to determ ne
m onthly and annual purchases of
edible ssafood products by com -
m ercial dealers through M onthly
M arne Products Reports. Day-
light comm ercial landings and
fishing activities are estim ated
from on-gite surveys at seafood
dealers, boat access sites and




comm ercial vessel docking
structures. The landingsand fish-
g activitdes of sport fisherm en
are moniored through on-site
surveys at recreational boat
access sites.

RECOMMENDATIONS

The D epartm ent’s present
m onioring program  should
be enhanced to m eet legisla-
tive mandates and to con-
tnue t© determ ne fishery
harvest trends, econom ics
and inpacts of sociological
Influences.

P

A ssesam entand
Evaluation

The D epartm ent is m an-
dated (Sections 12.001, 61.051,
and 89.021, Parks and W idlife
Code) to annually assess and
publicsh the status of m arine
oganiam s of the sate’s saltw ater
fisheries and associated environ-
mental variables. The D epar-
tment is also responsible for
m aking m anagem ent recom m en-
dations regarding the state’s

RECOMMENDATIONS
Continued assessm ent and
periodic evaluation of the
D epartm ent’s activitdes by
the Texas Parksand W idlife
Comm ission are necessary to
m eet legislative m andates
and to address data needs
review ed In thisPlan.

Com m unication,
R esearch, and
E ducation

The D gpartm ent is required
o report on findings of fishery
research, assesam ents and evalua-
tons and to make recomm en-
dations for further actions w hen
studies ndicate they are appro-
priatetoaccom plish thecbjpc- tives
of thisPlan.

The creation of artificial
reefs provides valuable research
opportunites. M any questions
regarding the productivity,
general ecology, and use of
artdficial reefs by fisherm en and
recreational spectators rem ain
unansw ered. New artificial reefs
w i1 provide educational oppor-
tunites, allow Ing for the study of
reef com m unites.

RECOMMENDATIONS

@) TheD epartm entshould
continue t© maintain a high
level of interdepartm ental
and interagency comm uni-
cation to mor fully benefit
from the fiee flow of nfor-
mation conceming artificial
reef research, adverse envi-
ronm ental conditions and
changes in econom ic and
societalgoals.

b) TheD epartm entshould
Bke advantage of the oppor-
tunitdes afforded by the
creation of artificial reefs for
scientific study and education
of the public, including
recreational specators eg.,
nonconsum ptive divers) .

P

P

The TexasParksand W idlife D epartm entw illperiodically update data
and inform ation contained w ithin the Texas A rtficialReef Plan.
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