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Coastal Productivity



Coastal Productivity

Seagrass meadows are some of the most 

widespread and productive coastal habitats 

worldwide. 



What is seagrass? 

SAV 
Seagrasses are a group of 

Submersed Aquatic Vegetation

Vascular flowering plants we find growing 

underwater in aquatic environments 

(freshwater, estuarine, and marine). 

Seagrasses are SAV living in saltwater that 

descended from terrestrial plants that invaded 

the marine environment 100 mya.

Seagrasses are not algae or seaweed.

Seaweeds 



ÅFound on the coastlines of every ocean save the Antarctic

Å~ 59 species reported

Diversity is usually low 

(1- 5 species per region), 

hotspots in the indo-

pacific.

   - Australia 29 species

   - Japan 16 species

   - India 14 species

Short et al. 2011
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What is seagrass? 

These plants can form vast 

underwater meadows, functioning 

as underwater prairies that provide 

a wide suite of ecosystem services.



Why do we care?

. . . it provides habitat for fish, crabs, and 

benthos (primary structure in shallow water).

. . .  waterfowl eat the plants and seeds.

. . . it improves water clarity.

It takes up nutrients.

Its roots anchor sediment.

Its leaves slow water movement.

. . . it is a great indicator of ecosystem health.

SAV area is one of the main measures used 

to judge progress in restoring Chesapeake 

Bay.

éand it sequesters carbon.



A global crisis for seagrass ecosystems

Orth et al. 2006
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We are here



ÅBad news:

ÅOngoing declines in some regions

ÅGood news: 

ÅDeclines in many areas have leveled out

ÅSeeing some signs of recovery

ÅThe Big Unknowns:

ÅHow much seagrass is out there?

ÅHow will climate change affect the conservation 
and recovery of seagrass ecosystems?

A global crisis for seagrass ecosystems
The Status Today

Dunic et al. 2021



The SAV of Virginia

Seagrasses 

Freshwater 
grasses



Seagrass of Virginia

Eelgrass
Zostera marina 

Widgeongrass
Ruppia maritima

Primary Threats Facing Virginia 
Seagrass over the past 100 years:

- 9ŜƭƎǊŀǎǎ ²ŀǎǘƛƴƎ 5ƛǎŜŀǎŜ όмфолΩǎΣ ǘƻŘŀȅΚύ

- ²ŀǘŜǊ vǳŀƭƛǘȅ LǎǎǳŜǎ όмфрлΩǎ ǘƻ ǇǊŜǎŜƴǘύ

- Warming Waters / Climate Change (2000 to 
present)

Seagrasses 



Virginia Seaside - 1929

Virginiaôs Coastal Bays were home to expansive eelgrass meadows 

covering as much as 45,000 acres of bottom



Virginia Seaside - 1929

There was a growing industry based around harvesting the bay 

scallops that lived in those meadows.



Virginia Seaside - 1930

First reports in VA of black lesions on the seagrass.  Lesions caused 

by a protist, Labyrinthula zosterae, (seagrass wasting disease)



Virginia Seaside - 1931

Set off by an unusually warm winter, the protist, Labyrinthula zosterae, 

(seagrass wasting disease) erupts throughout the Atlantic Basin 

By the end of the summer of 1931, 90% of eelgrass in the Atlantic was 

gone

1931



Virginia Seaside - 1932

By the end of the summer of 1932, > 99% of eelgrass in the Atlantic was gone.  

In VA, the scallop harvesters could find no meadows to work for scallops, 

harvesting over bare sediment.  This was the last summer there as a scallop 

harvest in VA. 

Eelgrass associated fauna such as Brant 
and Bay Scallops declined.  The Atlantic 

Eelgrass Limpet, went completely 
extinct. 

Oreska et al. 2017



Unlike the VA Coastal Lagoons, eelgrass in 
the Chesapeake recovered quickly 

(freshwater refuge populations), but water 
quality became an issue.

CǊƻƳ мфуп ǘƻ ǘƘŜ ŜŀǊƭȅ мффлΩǎΣ ŜŜƭƎǊŀǎǎ ǿŀǎ ƻƴ ǘƘŜ ǿŀȅ ǳǇ

Since then, it has been in persistent steady decline

Increasing 
Summer 

Temperatures 
are to blame

Chesapeake Bay 

Hensel et al. 2023
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The combination of poor water clarity 
and high temperatures are a death 
sentence for eelgrass, a northern 

temperate species

Lefcheck et al. 2017



What can we do about it?

1) We can work to enhance water quality and light to support seagrass health!

2) In areas where conditions are appropriate for restoration, but the grass is absent, we can 
plant seagrasses. 

3) In areas where there is a concern about future climate conditions:

i. Considering the potential for climate resilient seagrass species to be introduced from the 
south.

ii. Considering the potential to introduce more climate resilient genes into local 
populations.

iii. Considering the potential to enhance restoration success through use of climate resilient 
and locally present native species.



What can we do about it?

2) In areas where conditions are appropriate for restoration, but the grass is absent, we can 
plant seagrasses. 



One acre plots
~100,000 seeds 

distributed
per plot

What weôre doing about it

Restoration of 
±!Ωǎ Ŏƻŀǎǘŀƭ 

lagoons



1997 SAV Coverage

Eelgrass shoots were observed in small 

patches at the tip of wreck island in South 

Bay in 1997. 

- First eelgrass in this bay since 1932

- Natural colonization (not restoration)

- Dispersal modeling suggests that source was 

most likely rafts of eelgrass from Chincoteague 

Bay to the north (Orth & Harwell 2002)

- Genetic analyses also support theory that 

recruits came from Chincoteague Bay 

(Reynolds et al. 2013)








