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Rapid Response Seafloor Seismology 
By Sara Ernst, Steven Sobieszćzyk, and Nathan Miller, USGS

Marine geohazards, such as earthquakes, submarine landslides, tsunamis and volcanoes, 
can threaten lives and critical infrastructure. USGS studies the historical impact of these 
hazards and forecasts future risks in the regions they occur. We use ocean-bottom  
seismographs to record shaking from seismic waves. Traditional ocean-bottom  
seismographs weigh hundreds of pounds and require large research vessels to transport 
them out to sea. While these instruments are well-suited for long-term research, they 
are large, cumbersome and expensive to deploy. This limits their effectiveness for rapidly 
responding to marine geohazards. Typically, it takes months to deploy them—meaning  
we miss out on the critical first few weeks to months of seismic data. 

To address the need for more mobile equipment, USGS partnered with the Woods Hole 
Oceanographic Institution to maintain and operate a fleet of small ocean-bottom  
seismographs dedicated to rapid-response 
efforts. The new instruments were  
successfully tested offshore Cape Cod,  
Massachusetts, in April 2024. A response 
plan for providing on-call staff and  
equipment for rapid deployments offshore 
California, the Pacific Northwest, Alaska  
and the Caribbean is being developed. The 
goal is to be able to mobilize and deploy the 
fleet within two weeks of marine seismic 
events. 

This next-generation fleet can provide 
high-value data to the scientific community 
and help enhance our understanding of seismic and other geohazards. The critical data 
collected in the first few weeks to months of an event can enhance seismic hazard models, 
leading to more accurate risk assessments and better overall preparedness. Engineers,  
policymakers and other decision-makers use our hazard maps and models to help  
mitigate risks to people and property. 

Collection of micro ocean-bottom seismometers ready to be deployed by the Weepecket Islands, off the 
coast of Massachusetts. Photo by Nathan Miller / USGS.

Testing small ocean-bottom seismograph deployed 
along the seafloor in Atlantic Ocean. Photo by 
Nathan Miller / USGS.

Infographic description features and function of micro ocean-bottom seismometers. Photo by  
Steven Sobieszćzyk / USGS. 

Small ocean-bottom seismographs being deployed in Atlantic Ocean to test their ability to be rapidly 
deployed. Photo by Nathan Miller / USGS. 
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BOEM to Lease Sand to Replenish Shoreline in Flagler County, Florida as 
Part of the Coastal Storm Risk Management Project
By Brian Walch, BOEM 

On June 17, 2024, BOEM joined the groundbreaking ceremony for the Flagler County, 
Florida, Coastal Storm Risk Management (CSRM) Project, which aims to protect 
and enhance a portion of Florida’s critically eroded beaches. Coastal resilience efforts 
strengthen the ability of individuals, communities and infrastructure to recover after 
hazardous weather events. 

BOEM joined state, county and local officials and the U.S. 
Army Corps of Engineers (USACE) Jacksonville District to 
mark a significant milestone in these efforts. Dr. Megan Carr, 
chief of BOEM’s Office of Strategic Resources, praised the many 
integrated partnerships and collaborative efforts required to 
support coastal resilience. 

Earlier this year, BOEM signed an agreement with USACE and 
Flagler County authorizing the use of Outer Continental Shelf 
sand resources for the project's initial construction. USACE 
committed to maintaining the project through its 50-year 
authorization process. BOEM will remain engaged throughout 
dredging operations, providing resource stewardship guidance 
and environmental oversight as the project progresses. 

This project exemplifies collaboration between BOEM, counties, 
local communities and USACE to reduce storm damage,  
preserve recreational beaches and ensure the continued  
prosperity of our coastal communities and their tourism- 
driven economies. 

Offshore oil platform. © BOEM. 

BOEM Office of Strategic 
Resources Chief Dr. Megan 
Carr offers remarks at a 
major recreational beach 
renourishment project in 
Flagler County, Florida.  
Photo by Dr. Megan Carr / 
BOEM.

State, county, and local officials, the U.S. Army Corps of Engineers, and BOEM Office of Strategic Resources 
Chief Dr. Megan Carr shovel the first sand at the groundbreaking of a critical beach resilience project in 
Florida. Photo by Dr. Megan Carr / BOEM.

Restoring sand beaches using heavy machinery. Photo by BOEM. 

Restored beach in Florida. Photo by Olsen Associates. 

Why are Marine Minerals Important? 

Demand for offshore sand resources is increasing along the Atlantic and Gulf coasts. In 
some areas, the supply of beach-compatible sand is far less than the demand. As the sole 
steward of these finite minerals in federal waters, BOEM must know the location, quantity 
and character of sand resources available for coastal protection and restoration projects. 
BOEM invests millions annually in state-of-the-art science to identify mineral resources, 
along with environmental research to support these crucial projects that preserve  
America’s beautiful beaches.
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Restoring Salt Marshes for People and Wildlife
By Kathryn Reshetiloff and Katherine Stahl, USFWS 

Salt marshes are critical ecosystems that provide essential services such as flood  
protection and habitat for wildlife along the Atlantic Coast. Unfortunately, these areas 
have been significantly impacted by climate change and human development. In  
response, USFWS has implemented restoration projects like the Rum Pointe Marsh Res-
toration in Maryland, using innovative techniques to combat waterlogging and promote 
marsh plant growth.

Efforts such as restoration, monitoring and eduction improve vital habitats, enhance  
community resilience and foster clean air and water in coastal communities. 

Read the full story here.

Jupiter Inlet Lighthouse ONA Staff Host Palm Beach County Boys and Girls 
Club
By Hunter Paffrath, BLM

Jupiter Inlet Lighthouse Outstanding Natural Area (ONA) staff hosted the Palm Beach 
County Boys and Girls Club for a day of environmental education at the ONA. BLM 
partners from the Loxahatchee River District’s River Center and volunteers assisted with 
educating the young men and women on topics including mangrove restoration and water 
quality, while ONA staff gave the students a tour of the lighthouse and briefed them on its  
historical significance and the surrounding area. 

The youth worked hands-on with volunteer Keith Rossin as they learned how to prepare 
young mangroves to be planted to restore coastal ecosystems. The children didn’t mind 
getting their hands dirty for a good cause, 
as this activity involved potting mangroves 
in fresh compost. The mangroves planted 
will be transferred to a site along the  
Treasure Coast at a later date. 

Loxahatchee River Center employees 
educated the boys and girls on the water 
quality of the Loxahatchee River, which 
borders the ONA to the south. Boys and 
Girls Club members took water samples 
and tested various properties, including 
salinity, turbidity, pH levels, acidity and 
more. This activity was a hit, with one 
young aspiring scientist saying it was  
"very cool" to learn about because they 
thought water was only fresh or salty. They 
said it was awesome to know that all water is different and that environmental  
conditions and humans can heavily affect the properties of water.

Biologist surveys vegetation in salt marsh habitat. Photo by Katherine Stahl / USFWS. 

Loxahatchee River Center works with youth testing 
the salinity of a water sample. Photo by Sudani 
Knowles / BLM. 

Digging a runnel in salt marsh habitat. Photo by Katherine Stahl / USFWS. 

A group of girls poses with the Jupiter Inlet Lighthouse in the background. Photo by Sudani Knowles / BLM.

https://www.fws.gov/story/2024-02/restoring-salt-marshes-people-wildlife
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Understanding Sea Otter Population Change in Southeast Alaska
By Joseph Michael Eisaguirre, Toshio D. Matsuoka, George G. Esslinger, Benjamin P  
Weitzman, Paul A. Schuette, and Jamie N. Womble

Since sea otters were reintroduced to Southeast Alaska in the late 1960s, several efforts 
over the years have contributed to our present understanding of the population. Many of 
these efforts used different methods that occasionally led to different estimates of sea otter 
population abundance in the region.  

Given recent survey efforts and 
advances in statistical methods, this 
fact sheet summarizes how our  
understanding of the sea otter  
population in Southeast Alaska has 
changed over time as new data were 
collected and new methods were 
developed.

USGS Alaska Science Center scien-
tists Joe Eisaguirre, George Esslinger, 
and Toshio Matsuoka, along with 
colleagues at the USFWS and NPS, 
co-authored the fact sheet that is  
available here. 

The fact sheet also highlights ongoing 
research and next steps by USGS and 
collaborators to better understand the 
population ecology of sea otters and 
inform management in the region.

Gaining Ground at Cape Romain National Wildlife Refuge
By Jennifer Koches, USFWS 

The Cape Romain National Wildlife Refuge recently expanded by acquiring a 420.96-acre 
tract in McClellanville, South Carolina, funded through the Migratory Bird  
Conservation Fund. This acquisition enhances the refuge’s ability to support wintering 
waterfowl and waterbirds while offering new recreational opportunities. Historically 
accessible mainly by boat, the refuge will now open up for activities like hiking,  
birdwatching, and photography.
This expansion strengthens conservation efforts, especially in the face of climate change 
and rising sea levels. Learn more about this project here.

Aerial view of Cape Romain NWR. Photo ©Mac Stone / Open Space Institute, All Rights Reserved.

Wetlands at Cape Romain NWR, Mac Stone / Open Space Institute, Copyrighted, All Rights Reserved.

Pictured: USGS fact sheet on Understanding Sea Otter 
Population Change in Southeast Alaska.  

https://pubs.usgs.gov/fs/2024/3007/fs20243007.pdf
https://www.fws.gov/story/gaining-ground-cape-romain-national-wildlife-refuge
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Blue carbon research: USGS scientists Sophie Kuhl and Kevin Kroeger work with NPS scientist Petra Zuniga to 
collect a soil core from a salt marsh site where the mineral olivine was applied to study its role in capturing 
carbon dioxide in tidal wetlands. The site is located along the Herring River at Cape Cod National Seashore in 
Massachusetts. Photo by USGS.
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