
Northeast Coastal and Barrier Network

Salt marshes are considered some of the most productive and valu-
able ecosystems of the world.  They serve as nursery grounds for 
economically important fish and shellfish, feeding and stopover 
areas for birds, nutrient filters for polluted waters and critical 
coastline buffers from storm damage.  National Park Service man-
agers have expressed concern over the degradation of these valu-
able habitats within their parks.  George Washington Birthplace 
National Monument  (GEWA) is one of seven parks within the 
Northeast Coastal and Barrier Network (NCBN) that has valuable 
salt marsh habitat.   
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SALT MARSH NEKTON MONITORING

  Longwood Swamp-George Washington Birthplace National Monument Seashore				      	           	    Photo by NPS Staff

Nekton are free swimming fish and crustaceans that are common 
inhabitants of salt marsh pools and tidal creeks. Nekton commu-
nity structure incorporates information about species composition 
and the density of each species into a multivariate measure used to 
examine the data quantitatively.    

Scientists hypothesize that nekton may serve as indicators of eco-
system condition because they are thought to be sensitive to en-
vironmental changes. If this is true, climate changes will result in 
variations in nekton species composition and density and subse-
quent changes in community structure. 

Implementation of the NCBN Salt Marsh Nekton Monitoring Pro-
tocol began at GEWA in 2008 and data will continue to be col-
lected on a biennial basis.  During the 2008 sampling effort nekton 
were sampled at one permanent site. Throw traps (1m2) were used 
to capture nekton in creeks, and along marsh shoreline. Nekton 
sampling occurred once in August.  Density and length were re-
corded for all nekton species identified at each sampling location.  
Environmental parameters collected included temperature, salin-
ity, water depth, and vegetation cover.  In future years, dissolved 
oxygen concentration will also be recorded at each sampling loca-
tion and sampling will be done twice; once in early summer and 
once in late summer or early fall.  
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George Washington Birthplace National Monument 

Monitoring Program

The NCBN has developed long term salt marsh monitoring 
protocols to detect changes in salt marsh condition over time. 
Information from ongoing monitoring will be used to assist man-
agement and protection efforts within these parks. As part of this 
effort, the NCBN is monitoring nekton community structure and 
species composition in salt marshes.  



1. The current density, species richness, and nekton community 	
    structure at ASIS.
2. How density, species richness, and nekton community struc-
    ture changes over time?
3. How are changes over time in nekton community structure    	
    associated With changes in sediment elevation, and salt marsh    	
    vegetation?

In total, six nekton species consisting of 4 fish and 2 decapod spe-
cies were found at GEWA during the summer of 2008. The most 
prevalent two species, common mummichog (Fundulus heteroclitus) 
and Daggerblade Grass Shrimp account for approximately 89% of 
all nekton found.  None of the species recorded were present in more 
than few of the throw traps which greatly decreases the precision 
of density estimates as illustrated by the large error bars in the plot 
below.  Additionally, there are no species that were found in both 
shoreline and creek sampling locations.  The complete species list is 
included at the end of this brief.  

Species		                	Common Name
Alosa sapidissima		  American Shad
Callinectes sapidus		  Blue Crab
Cyprinodon variegatus		  Sheepshead Minnow
Fundulus heteroclitus		  Common Mummichog
Fundulus luciae			   Spotfin Killifish
Palaemonetes pugio		  Daggerblade Grass Shrimp 
				  

Nekton Species found at George Washington Birthplace 
National Monument during the Summer of 2008
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NCBN Salt Marsh Nekton Monitoring Program:
http://science.nature.nps.gov/im/units/ncbn/vs/saltnekton.aspx

What do we want to understand?

Status and Trends

This first year of nekton sampling at GEWA established a baseline 
for monitoring trends.  As more data are collected, it will be infor-
mative to examine how nekton density, species richness, and com-
munity structure change over time.  Once we begin to conduct two 
sampling visits per sample year at GEWA, we will also be looking 
for trends in the comparison of early and late summer samples.  
Observed trends in the nekton community, as well as trends in the 
differences between early and late season nekton samples may 
provide useful information about effects of climate change and 
sea-level rise on GEWA salt marshes.

In addition to collecting nekton data, the NCBN will be collecting 
data on salt marsh vegetation community structure at the same site.  
By monitoring salt marsh vegetation and nekton in close proxim-
ity, we will gain an understanding of how these different aspects 
of the salt marsh ecosystem correlate over time in their response 

More Information

Average density (m2) of all species found at GEWA in 2008.  Green bars 
indicate species was found in creek samples only.  Blue bars indicate spe-
cies was found in shoreline samples only.  Error bars show standard devia-
tions of density estimates.  Fundulus luciae were found in creek habitat.  
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Examples of throw trap (left) and Spotfin killifish (right) captured in a salt marsh.               
Photos by NPS Staff 

0 5 10 15 20 25 30 35 40
Average Density (1 m2)

Fundulus heteroclitus

Creek 
Shoreline

Palaemonetes Pugio

Alosa sapidissima

Callinectes sapidus

Cyprinodon variegatus

Fundulus luciae

Example of  a Sheepshead Minnow		             Photo by NPS staff


