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Spartina alterniflora (salt marsh 

cordgrass) dominates the low-marsh

• transition from ocean to land

•low-marsh area flooded by tides

•highly variable salinity, temperature, 

water, and oxygen

What is a salt marsh?



How do you benefit from 

salt marshes ?

-if you live near the ocean: salt marshes 

act as a storm buffer and provide water 

purification

-if you eat seafood: there is a direct link 

between salt marsh productivity and 

coastal fishery productivity

-if you are a birdwatcher or enjoy wildlife: 

salt marshes provide shelter, food, and 

nesting areas for many birds and animals

-if you are concerned about money: ~2 

football fields of wetlands is worth more 

than $14,000 in services to humans per 

year 



Salt marsh processes
“…determining the potential for submergence is a critical first step for 

managing these valuable coastal habitats in the next century.”

-1997 USGS Report

• Marsh elevation change

– Sedimentation (vertical gain, “accretion”)

– Subsidence (vertical loss)

• Compaction

• Decomposition

• Naturally move

landward with sea

level rise
(www.saltmarshmanagementmanual.co.uk)



Salt marshes and climate change

• Most wetlands have kept up with sea level rise over the 

past century

• Many are projected to fall behind with accelerated sea 

level rise

“Under scenarios of 

more rapid 

sea‐level rise (e.g., 

those that include 

ice sheet melting), 

marshes will likely 

submerge near the 

end of the 21st 

century.”
(Kirwan et al 2010)



Research Questions
• How does Spartina alterniflora

belowground decomposition vary along 

the U.S. East coast? 

• Is the variation constant with latitude? 

Does it vary with air or sea surface 

temperature?



Decomposition Methods

Decomposition Calculations

• (Initial weight - Final weight) / 

# days in marsh

• Grams/day 

– Average at each site

Litterbag technique:

1. Take cores from each of the 8 

study sites 

2. Rinse cores in the lab 

3. Dry live rhizomes

4. 3g rhizomes/bag (8 bags/site) 

5. Bury litterbags at each site in July

6. Collect and reweigh bags in Oct.



Study Sites



Decomposition and Latitude
Results



Current and 

Future 

Decomposition

Results



Decomposition 

versus Air 

Temperature

Results



Conclusions

• Decomposition varies with 

latitude, air temperature, and sea 

surface temperature

Significance:

• Will marshes be able to keep up 

with accelerated sea level rise if 

decomposition increases with 

temperature?

• How do we manage wetlands in 

the face of climate change and 

uncertainty?



Solutions

• slow global warming (slowest rate of sea level rise possible) 

• allow marshes to naturally migrate shoreward (do not develop 

the coasts or upland of marshes)

• Further research to better understand decomposition

QUESTIONS?
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