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QUANTIFYING HOW 
COASTAL HABITATS 
IMPACT FISH AND 
INVERTEBRATE 
PRODUCTION CAN 
HELP MANAGERS 
PRIORITIZE 
HABITAT 
PROTECTION AND 
RESTORATION 
EFFORTS.“
- Bryan DeAngelis

Coastal habitats like oyster reefs, seagrass beds, and salt marshes serve as critical 
nurseries for economically and ecologically valuable fish and invertebrate species, 
providing access to food and shelter from predators. Scientists and managers have 
generally assumed that if these habitats were to be degraded or lost, the abundance of 
marine species would decline. However, researchers have long struggled to quantify how 
habitat affects species abundance, making it difficult to integrate habitat considerations 
into management decisions. The Lenfest Ocean Program is supporting Bryan DeAngelis 
of The Nature Conservancy, Dr. Philine zu Ermgassen of the University of Edinburgh, 
and Dr. Jonathan Grabowski of Northeastern University to develop estimates of fish and 
invertebrate production (weight per area per year) associated with oyster reefs, seagrass 
beds, and salt marshes in the United States.

THE NEED TO CONSIDER HABITAT

Sustainable healthy fisheries and coastal ecosystems requires fundamental 
understanding of how organisms are connected to their environment. For example, if one 
acre of seagrass habitat is removed, how will its loss affect the total number of blue crabs 
available to commercial and recreational fisheries? Alternatively, how many more blue 
crabs would become available if one acre of seagrass were to be restored? 

In the United States, fisheries management has gradually been shifting toward an 
ecosystem-based approach that considers a species’ interactions with other species, 
with its habitat, and with humans. The Magnuson-Stevens Act, the primary U.S. fisheries 
legislation, requires that regional fishery management councils use the best available 
science to describe, identify, and protect critical habitats. Information quantifying fish and 
invertebrate production from specific habitats could improve managers’ ability to target 
restoration, conservation, and fisheries management measures to rebuild and maintain 
healthy stocks while maximizing economic benefits. 
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QUANTIFYING HABITAT PRODUCTION TO PROVIDE 
ACTIONABLE RESULTS

In this project, the research team will explore two critical questions: 

1. To what degree do oyster reef, seagrass bed, and salt marsh habitats enhance fish and 
invertebrate production in the U.S. Northeast? 

2. What biological and environmental factors have the greatest influence on this 
production for each habitat?

These questions emerged from a 2017 workshop the researchers held with federal and 
state fishery and habitat managers to discuss the types of information that would be 
most useful for addressing management priorities. The research team is assembling 
an advisory panel consisting of members of the fisheries, habitat restoration, and 
conservation communities in order to ensure that the project provides the most useful 
information.

To develop estimates of habitat-specific fish and invertebrate production for the Northeast, 
the researchers will aggregate existing data on species abundance from a wide variety of 
sources, including peer-reviewed papers, gray literature, and unpublished data from state 
resource agencies, academic institutions, and programs such as the National Estuarine 
Research Reserve System. They will then leverage previously developed methods to 
compare habitat-specific fish and invertebrate abundance with those of adjacent, 
unstructured areas.

To estimate how biological factors such as habitat area and oyster density, along with 
environmental factors like water depth and temperature, affect production, the team will 
expand previous work to include all available data sources that include species abundance 
information and one of the habitat variables of interest. They will then model the 
relationship between the abundance of fish and invertebrate species and each variable.

The researchers will develop online decision-making platforms that managers can access 
to estimate fish and invertebrate production for specific seagrass and salt marsh habitats, 
analogous to a tool they have already developed for oysters. The platforms can be updated 
as new results emerge, ensuring that managers are always considering the best available 
scientific information. 

CONTACT
For any questions, please contact Willy Goldsmith, Senior Associate, Lenfest Ocean 
Program, at wgoldsmith@lenfestocean.org. To learn more about this research and stay 
up to date on our latest projects, follow us on Twitter @lenfestocean or sign up for our 
newsletter at www.lenfestocean.org.  

Lenfest Ocean Program was established in 2004 by the Lenfest Foundation and is 
managed by The Pew Charitable Trusts.
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The National Oceanic and Atmospheric Administration (NOAA) 
has formed a new partnership with The Nature Conservancy 
to help federal, state and community resource managers who 

are responsible for the restoration and conservation of salt marsh 
and seagrass habitats set objectives and measure results for these 
valuable habitats. 

For generations, scientists and fi shermen alike have understood 
the important role that salt marshes and seagrasses play in sup-
porting fi sh populations. Until now, though, few e� orts have evolved 
that enable decision makers and resource managers to make 
management and restoration decisions based on the value these 
habitats have in terms of fi sh production. Without a way to quantify 
the value of fi sheries production in a defi ned area of habitat, it’s 
di�  cult for decision-makers to plan restoration activities, conserve, 
and manage salt marshes and seagrasses for the services they 
provide for people and nature.

Learning From Oysters
NOAA and the Conservancy, along 
with the National Fish and Wildlife 
Foundation and a large group of shell-
fi sh, marine and fi sheries scientists, 
recently released a set of tools 
designed to help coastal restoration 
planners determine how many oys-
ters are needed to achieve goals 
pertaining to water quality improve-
ments or increases in fi sh production. 

As part of this e� ort, the partners developed a Manager’s Guide 
and an online calculator to quantify the value of the benefi ts—or 
ecosystem services—that oyster habitat provides. The initial suc-
cess of this project uncovered the need to produce similar models 
to help planners set goals and make natural resource decisions 
based on quantifi able values of other important coastal habitats, 
beginning with salt marshes and seagrasses. 

Setting Objectives by Quantifying 
Fish Production
As was done for oyster habitat, the Conservancy is now working 
with NOAA and other partners to produce a Manager’s Guide and 
interactive, web-based tools to help natural resource managers 
and restoration practitioners set quantitative objectives for restor-
ing and conserving salt marsh and seagrass habitats based on the 
levels of fi sh production they provide. These tools will draw on 
recent scientifi c research that estimates fi sh production per area 
of habitat. 

Valuing an area of salt marsh or seagrass habitat by the amount, 
number or type of fi sh they produce can help managers resolve user 
confl icts, improve management and provide decision-makers, com-
munities and stakeholders with an understanding of the funding and 
management of habitat required to achieve the desired ecosystem-
based goals. Such approaches can also help managers implement 
projects that consider other related habitat types—such as oyster 
reefs—and the benefi ts they produce, thereby resulting in compre-
hensive, large-scale plans for coastal restoration and conservation.  

Nature Conservancy marine scientist Ancilleno “Leno” Davis observes a healthy 
seagrass bed in the Bahamas. © Je�  Yonover

Kayakers on the Connecticut coastline paddle through salt marsh habitat. © Jerry Monkman
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In Texas, the Conservancy worked with the Texas 
General Land O�  ce, U.S. Fish and Wildlife Service, 
NOAA, and the Galveston Bay Foundation to construct 
3,700 linear feet of rock breakwater structures at the 
Texas City Prairie Preserve. The structures, built in 2002, 
helped abate aggressive shoreline erosion and protect 
intertidal wetlands. They also helped protect new native 
marsh grasses planted by local volunteers in 2012. 
© The Nature Conservancy (Mark Dumesnil)

At the Conservancy’s Virgina Coast Reserve, scientists 
collected seeds from eelgrass chutes that were then 
planted during seagrass restoration e� orts that date 
back to 1999. When the work began, all of the native 
eelgrass had disappeared from the area. Since 1999, the 
Conservancy has helped the Virginia Institute for Marine 
Science plant nearly 500 acres of seagrass, which has 
spread and today covers some 6,200 acres. Monitoring 
shows an increase in the number and diversity of fi sh 
species, including those that popular sportfi sh feed on. 
© The Nature Conservancy (Daniel White) 

With support from NOAA, the local fl ood district and 
neighboring landowners as well as local tribes, local and 
state government, private donors and other partners, the 
Conservancy restored 150 acres of salt marsh habitat at its 
4,100-acre Port Susan Bay Preserve at Puget Sound in 2012. 
This project provided a place for researchers to study the 
impacts of estuary restoration on salt marsh habitat, water 
birds and fi sh, including salmon. Results have also shown 
the restoration e� orts have changed sediment distribution 
and the marsh elevation is increasing in areas, which indi-
cates a healthy habitat. © Marlin Greene/One Earth Images

Restoring Valuable Habitat
Over the past decade, the Conservancy, working alongside many partners, has implemented more than 50 projects to protect 
or restore salt marsh and seagrass habitats along the Atlantic, Gulf and Pacifi c coasts of the U.S. The projects listed here were 
all funded in part by NOAA.

Salt Marsh and Seagrass Benefi ts 
Coastal habitats like salt marshes and seagrasses provide some vital ecosystem services 
for people and nature. These benefi ts include:

� Enhanced Wildlife Habitat. These habitats are critical to wildlife like shorebirds as 
well as shrimp, blue crabs, fl ounder, striped bass and other species that are are impor-
tant for commercial and recreational fi shing. Fish and other marine species lay eggs 
and fi nd protection as they grow in these habitats, which also serve as important 
feeding grounds. 

� Coastal Protection. Salt marshes in particular can act as bu� ers during storms, pro-
tecting communities by reducing the strength and height of waves and and storing 
water. Salt marshes and seagrasses can also help slow down or stop coastal erosion. 

� Improved Water Quality. Coastal habitats fi lter excess nitrogen out of wastewater or 
run o�  from cities and farm fi elds. This is particularly important in preventing hypoxic, 
or low-oxygen “dead” zones in bays and oceans that can result in widespread fi sh kills 
and present health hazards for people.

� Carbon Sequestration. Salt marshes and seagrasses serve as carbon sinks, storing 
and preventing the release of the greenhouse gas carbon dioxide into the 
atmosphere. 

Salt Marshes & Seagrasses in Peril
Salt marshes and seagrasses are among 
the most highly threatened ecosystems 
worldwide. It is estimated that around 
50 percent of salt marsh habitats and 
30 percent of seagrasses have been lost 
globally over the past two centuries due to 
pollution, coastal development, dredging, 
and other human activities, including 
boating in shallow waters, which can 
destroy sensitive seagrass habitat. 

Pictured here is an aerial shot of seagrass that has 
been “scarred” by boat propellers. © The Nature 
Conservancy (Erika Nortemann) 
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