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Ecosystem Description  
 

Estuarine communities are affected by tidal waters in and along the sounds and drowned river 
mouths.  The community includes brackish marsh, salt marsh, salt flats, and salt shrub 
components.  Brackish Marshes occur in areas where the tidal waters are partly diluted by fresh 
water. They too are low in diversity of plants, with black needle rush usually dominating vast 
areas.  
 
Salt Marshes occur where tides regularly flood the area with undiluted sea water. This 
environment of repeated flooding and exposure and high salt levels is limited to only a few 
plant species, but is very fertile and productive. Saltmarsh cordgrass strongly dominates these 
communities, and only a few other vascular plants occur. Algae may also be an important part 
of the plant productivity. The abundance of invertebrates such as mollusks and crustaceans 
indicates the transitional nature of these communities between terrestrial and marine systems.   
 
Salt Flats occur in fairly small areas of slight depression at the upper edge of salt or brackish 
marshes. Salty water floods these areas only occasionally. Once flooded, the water is trapped in 
the depression and evaporates, leaving salt concentrated in the soil. Vegetation is usually a 
sparse collection of extremely salt-tolerant plants such as salt grass and glasswort. The center 
of the Salt Flat may be completely barren.  
 
Salt Shrub communities occur on the upper edge of salt and brackish marshes, where salt water 
rarely reaches or where salt is diluted by fresh water seepage. They are dominated by salt-
tolerant shrubs with marsh herbs often occurring in openings. 
  
Estuarine Communities were described as a priority habitat in the 2005 Wildlife Action Plan  
(see Chapter 5A) (NCWRC 2005).  In addition to the components described here, the Plan includes 
sand flat, mud flats, algal mats, and sounds as part of the estuarine community description. 
Lower river portions of aquatic communities in the Roanoke, Tar-Pamlico, Neuse, Cape Fear, 
Lumber, White Oak, Chowan, and Pasquotank River basins are associated with these 
communities. 
 
Table 1 at the end of this report provides of summary of expected climate change impacts to 
these natural communities. 
 

Predicted Effects to Wildlife Species 
 
Tables 2 through 5 at the end of this report identify the species of greatest conservation need 
(priority species) that use habitats in this ecosystem. 
 
Many bird species associated with these community types have experienced significant declines 
according to inventory and survey data.  Several priority bird species, such as saltmarsh sharp-

http://ncpaws.org/Surveys/TakeSurvey.aspx?SurveyID=74MK4nl
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tailed sparrow, northern harrier, American bittern and yellow rail, are ground nesters in 
estuarine marsh habitats.  If marsh habitat does not migrate inland at comparable rates to 
habitat loses, these birds may be displaced permanently due to fragmentation and competition 
pressures. 
 
Black ducks and wintering waterfowl (e.g., scaup and sea ducks) also nest in brackish marshes. 
These species will lose nesting habitat as inundation drowns currently occupied marshes.  
Climate change will have a significant effect on brackish waterfowl impoundments which 
provide high quality habitats to waterfowl and other shore and wading birds..  Many of these 
areas will be lost to sea level rise.   
  
Many waterbird species are colonial nesters, which make them particularly vulnerable to loss of 
habitat since they have relatively few nesting locations.  Beach nesting birds, sea turtles and 
terrapins are more likely to have their nests washed over as sea level rises. 
 
Losses, drastic alteration, or disturbance of estuarine communities (especially marsh habitats) 
could have serious consequences for nutrient cycling and for reproduction of marine and 
estuarine organisms (Schafale and Weakley 1990).  Some reptile species, including sea turtles, 
terrapins and American alligators, exhibit temperature-dependent sex determination. With 
predicted increases in overall temperatures associated with climate change, it is possible that 
offspring sex ratios of these species may be affected (Hawkes et al. 2009).  
 
Several rare, disjunct, or endemic moth species (Meropleon cinnamicolor, M. diversicolor 
sullivani, Nerodia sipedon williamengelsi, and Poanes aaroni aaroni) are associated with 
brackish marsh habitats in the sounds of the northern Coastal Plain:  Drastic changes in salinity 
and wave action that are likely to occur if the Outer Banks become breached may drastically 
affect these species, possibly leading to their extirpation or extinction. If they survive the initial 
effects of the barrier island breach, however, they may be able to spread to new areas of 
brackish marsh that will form farther inland on the mainland side of the sounds. 
 
Nutria are a non-native and invasive mammal in freshwater and coastal marshes and wetlands, 
inland freshwater streams and rivers, and surface water impoundments.  As warming trends 
increase, the range of nutria is likely to expand and populations currently limited by intolerance 
to cold winters will quickly expand.  There is some anecdotal evidence nutria will take over and 
expand smaller next burrows of native wildlife such as muskrats, thereby displacing native 
species.  Nutria may also be a vector for diseases (tuberculosis and septicemia) or parasites 
(Giardia, Fasciola, liver flukes, and nematodes), with fecal contamination in water the likely 
pathway (Carr 2010). 
 

Climate Change Compared to Other Threats  
 

Climate change, particularly rising sea level and the potential erosion of barrier islands, is the 
greatest threat to Estuarine Communities.   
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Table 6 compares climate change with other existing threats. 
 

Table 6.  Comparison Of Climate Change With Other Threats 

Threat 
Rank 
Order Comments 

Climate Change 1 Estuarine Communities are extremely vulnerable to the effects of 
climate change because of rising sea level and the potential erosion 
and inundation of barrier islands.  Loss of barrier islands would 
expose the mainland side of estuarine areas to open ocean, leading 
to changes in salinity, tides, and wave action that would likely cause 
major changes to the mainland coastline.   

Development 2 Development near coastal communities has resulted in pollution and 
water quality declines that impact SAVs.  Buildings along shoreline 
introduce night lighting and light pollution.  Development on uplands 
will prevent inland migration of marshes. Increased movement of 
sediment and nutrients from inland areas by increasingly intense 
storms will worsen water quality problems in estuaries, though this 
effect may be less important than the effect of increased urban 
development in general.  Encroachment on public lands and public 
trust waters creates impacts to hunting and fishing access. 

Pollution 3 Water pollution from rivers and from nearby development has 
caused fish kills and shellfish closures in some estuaries.    

Dredge and Fill Impacts 4 Dredging and dredge material placement can drain marshes or fill 
wetlands. Dredged material placement has been used very effectively 
in some areas to create marsh or upland bird nesting areas within the 
estuaries.  However, there is limited funding for dredging projects 
and increased competition with coastal towns for sand placement for 
beach nourishment projects.  Other beach stabilization projects (e.g. 
inlet channel relocation and efforts to restrict channel movement) 
reduce availability of microhabitats such as mud and algal flats 
around inlets.   

Predation and 
Disturbance 

4 Ground nesting birds are impacted by human disturbance, pets 
(especially free roaming and feral cats), and wildlife predation by 
non-native species.   

Invasive Species 4 Nutria are considered a serious pest species in the U.S. because they 
eat a variety of wetland and agricultural plants and their burrowing 
damages stream banks, impoundments, and drainage systems.  
Herbivory and burrowing damage from nutria impact estuarine 
communities.  As plant roots are removed and substrates damaged 
from excavation, soil loss and land subsidence can occur from sea 
level rise, tidal flooding, and storm surge.  Phragmites can colonize 
disturbed areas quickly and can dominate native species. 
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Table 6.  Comparison Of Climate Change With Other Threats 

Threat 
Rank 
Order Comments 

Alternative Energy 
Systems 

5 Development of wind power turbines will impact birds and bats 
(major activity zones for both).   

 
 

Summary and Recommendations 
 

Land acquisition will play a vital role in protection of the next shoreline.  Because dramatic 
movement of these communities is probably inevitable as sea level rises, one of the most 
important things that can be done to help them adapt is to protect areas where they can 
migrate to. Protection of low-lying shoreline areas that would allow for inland migration is 
difficult but would provide important benefits. 
 

Recommended Actions 
 

Surveys  Surveys are needed to document the distribution, relative abundance and 
status of wildlife species associated with these habitats. Priorities for 
conducting surveys need to focus on species believed to be declining, at risk, 
or mainly dependent on these communities. 

  Surveys are needed for species for which current distribution information is 
already available or for species that are considered common.  . 

  Baseline information on sex ratios for species with temperature-dependent 
sex determination (all sea turtles, terrapins, alligators)is needed to 
characterize impacts from climate change.   

  

Monitoring  Monitoring of beach nesting birds should continue due to their high 
vulnerability.   

  Monitoring of potential changes to offspring sex ratios is needed for species 
with temperature-dependent sex determination (all sea turtles, terrapins, 
alligators).   

  

Research  Determine the migration pathways and wintering grounds for marsh birds. 

  Investigate the mortality factors of sea turtles within the estuaries 

  Determine the habitat use and population levels and distribution of priority 
marsh birds such as least bittern, American bittern, king rail and black rail. 

  Investigate nutria population densities, population growth rates, dispersal 
range, and extent of property damage from burrowing and herbivory. 

  Research is needed to better characterize the use of estuarine habitats by 
American alligators.  
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Management 
Practices 

 Allow barrier islands to migrate as it increases their chance of survival and 
reduces the chance of sudden and drastic changes in tidal regime in the 
estuaries. 

  Where practical, restore marsh habitat by filling drainage ditches .  Ditches 
may accelerate erosion and the effects of rising sea level such as salt water 
intrusion. 

  Protection of suitable habitat for nest sites for sea turtles and beach nesting 
birds is imperative to maintain robust populations as disturbance and sea 
level rise issues mount. 

  Continue working with the U.S. Army Corps of Engineers and others to direct 
dredged material or conduct other management actions to refurbish 
waterbird nesting islands. 

  Continue coordination with the NC Division of Marine Fisheries  to minimize 
bycatch of protected/priority species in fishing gear. 

  Control or minimize the amount of large gull depredation on other beach 
nesting birds.  These large gulls are non-native nesters to the area and are 
causing increasing pressure on beach nesting bird populations as the large 
gull populations increase. 

  

Land 
Protection 

 Salt and brackish marshes will benefit from the protection of tidal freshwater 
wetlands in rivers and upper sounds, some of which will become the 
extensive estuarine communities in the future. 

  Protection of buffers and floodplain rivers will benefit estuaries by reducing 
pollutant input and reducing drastic changes in freshwater input. 

  Protect inland tidal freshwater wetlands, which will become extensive 
estuarine communities in the future, and allow the barrier islands to migrate 
and new inlets to form. 

  Land acquisition and protection are needed for a number of heronries (e.g., 
Rawls Island) on the mainland side of Pamlico Sound where brackish marshes 
are in private ownership.  Acquisition targets should include brackish marsh 
impoundments, which will then require continued management for 
maintenance.   

  Protect habitats in large enough patches to sustain priority species, 
reconnect fragmented habitats, restore habitats that have been lost or 
converted, enhance the function and structure of habitats that have been 
degraded and manage habitats for priority species (ACJV 2004). 

 

  CLICK HERE TO SUBMIT COMMENTS
 A comment form will open in a new window 
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Table 1.  Predicted Impacts of Climate Change 

Climate Change 
Factor Comments 

Flooding More extreme weather, both drought and flooding, in the inland 
watersheds may have some further effect on the estuaries, causing more 
dramatic salinity fluctuations because of varying freshwater input. 

Drought Likely to reduce the availability of freshwater in depression and pond 
impoundments that hold stormwater.   

Coastal Erosion/Storm 
Surge 

Barrier island communities will be subject to erosion and increased 
overwash from storm surge as sea level rises.  As barrier islands become 
inundated, estuarine communities will become more exposed to high 
energy waves and storm surge (DeWan et al. 2010).  More dramatic 
collapse of the Outer Banks could also change tidal ranges and expose some 
of the sounds to ocean waves. These changes will be exacerbated by more 
severe hurricanes and their associated storm surge.   

Sea Level Rise – 
Inundation 

Coastal habitats, including tidal marshes, submerged aquatic vegetation, 
estuarine beaches, tidal flats, freshwater tidal forest systems, marsh and 
barrier islands, cliffs, and other coastal habitats are all at risk to losing area 
to inundation under sea level rise.   

Seal Level Rise – Salt 
Intrusion 

Large expanses of the estuaries are currently wind tidal and brackish, 
because of limited connection to the ocean. Breaching of the Outer Banks 
would drastically change their salinity and tidal regime. 

Inland Migration Estuarine communities will migrate inland along upper sounds and rivers.  
Brackish and salt marshes will migrate farther upstream in the estuaries. 
These communities likely have more ability than most to migrate to higher 
elevations and inland areas over time as sea level rises because they have 
relatively few species and many are able to disperse by water. They are 
adapted to colonizing new land and recovering from natural disturbances.  
They have limited standing biomass, and can establish mature structure 
quickly. 

Elevation Change Marshes will migrate to higher elevations, and new open water areas will 
be created by inundation and coastal erosion. 

Compositional Change Substantial brackish marsh communities will become salt marsh. 

Acreage Change As the lowest-lying communities, much of the existing acreage will be 
submerged by rising sea level.  Net losses will occur in the sounds, but 
inland migration will create new area. The balance is uncertain.  Inundation 
and increased shoreline erosion will destroy areas of marsh and increase 
the area of open water.  Overall it is likely to be a net loss if the large 
sounds become exposed to the open ocean and the large marsh flats 
around them are submerged. Uphill areas in northeastern North Carolina 
may offer substantial new acreage for marshes to colonize, but inland areas 
and uphill areas in southeastern North Carolina are smaller in extent than 
the current estuarine communities. 
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Table 2.  Bird Species Utilizing Estuarine Communities 

Species 
Common 

Name 
Element 

Rank Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 
US/ NC/ 
WAP* Comments 

BIRDS 

Ammodramus 
caudacutus 

Saltmarsh 
Sharp-tailed 
Sparrow 

            

Ammodramus 
nelsoni 

Nelson's 
Sharp-tailed 
Sparrow 

            

Anas rubripes Black Duck           Cape Hatteras 
represents the 
southern extent 
of species 
breeding range.  
Although poorly 
documented, 
decline in 
breeding numbers 
in NC expected.  
Breeding declines 
nationwide and 
wintering declines 
in NC as well.  
Black Ducks 
ranked in the 
"highest" 
conservation tier 
(ACJV Waterfowl 
Implementation 
Plan, 2005) 

Asio flammeus Short-eared 
Owl 

            

Botaurus 
lentiginosus 

American 
bittern 

G4/ S1B, 
S3N 

      /SR/P   

Branta bernicla 
hrota 

Atlantic Brant           Ocracoke Island 
represents the 
southern extent 
of the wintering 
range.  In NC, 
exclusively tied to 
eelgrass and 
shoalgrass beds.  
May be very 
vulnerable to 
effects of sea level 
rise and/or 
changes in water 
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Table 2.  Bird Species Utilizing Estuarine Communities 

Species 
Common 

Name 
Element 

Rank Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 
US/ NC/ 
WAP* Comments 

BIRDS 

chemistry.  
Currently, 
population stable, 
but in general 
vulnerable to 
changes in SAV's 
and Ulva (sea 
lettuce) further 
north. 

Calidris alba Sanderling             

Calidris canutus Red Knot             

Charadrius 
melodus 

Piping Plover         T/T/P   

Charadrius 
wilsonia 

Wilson's 
Plover 

        /SR/P   

Circus cyaneus Northern 
Harrier 

        /SR/P   

Cistothorus 
platensis 

Sedge Wren             

Coturnicops 
noveboracensis 

Yellow Rail         /SR/P   

Egretta 
caerulea 

Little Blue 
Heron 

        /SC/P   

Egretta thula Snowy Egret         /SC/P   

Egretta tricolor Tricolored 
Heron 

        /SC/P   

Falco 
peregrinus 

Peregrine 
Falcon  

        /E/P   

Haematopus 
palliatus 

American 
Oystercatcher 

        /SR/P   

Haliaeetus 
leucocephalus 

Bald Eagle         T/T/P   

Himantopus 
mexicanus 

Black-necked 
Stilt 

        /SR/P   

Ixobrychus exilis Least bittern G5/S3B       /SR/P   

Laterallus 
jamaicensis 

Black rail G4/ S3B, 
S2N 

      FSC/SR/P   

Laterallus 
jamaicensis 

Black Rail         /SR/P   
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Table 2.  Bird Species Utilizing Estuarine Communities 

Species 
Common 

Name 
Element 

Rank Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 
US/ NC/ 
WAP* Comments 

BIRDS 

Mycteria 
americana 

Wood Stork         E/E/P   

Nyctanassa 
violacea 

Yellow-
crowned 
Night-heron 

            

Pelecanus 
occidentalis 

Brown Pelican         /SR/P   

Plegadis 
falcinellus 

Glossy Ibis         /SC/P   

Porzana 
carolina 

Sora            

Rallus elegans King Rail            

Rallus limicola Virginia rail G5/ S3B, 
S5N 

      / /P  

Rallus limicola Virginia Rail             

Rallus 
longirostris 

Clapper Rail            

Rynchops niger Black Skimmer         /SC/P   

Sterna 
antillarum 

Least Tern         /SC/P   

Sterna caspia Caspian Tern         /SR/P   

Sterna forsteri Forster’s tern G5/ S3B, 
S5N 

      /W2/   

Sterna hirundo Common Tern         /SC/P   

Sterna nilotica Gull-billed 
Tern 

        /T/P   
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Table 3.  Mammal Species Utilizing Estuarine Communities 

Species Common Name 
Element 

Rank: Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

MAMMALS 

Cryptotis parva Least Shrew             

Sylvilagus 
palustris 

Marsh Rabbit             

Trichechus 
manatus 

Manatee         E/E/P   
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Table 4.  Reptile Species Utilizing Estuarine Communities 

Species 
Common 

Name 
Element 

Rank Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

REPTILES 

Caretta caretta Loggerhead 
Sea Turtle 

        T/T/P   

Chelonia mydas Green Sea 
Turtle 

        T & E 
/T/P 

Green turtles produced 
on beaches in Florida 
and Atlantic Mexico are 
listed as Endangered by 
ESA; all others in the 
Atlantic are listed as 
Threatened. Both 
Endangered and 
Threatened green sea 
turtles occur in NC 
estuarine waters 

Eretmochelys 
imbricata 
imbricata 

Atlantic 
Hawksbill Sea 
Turtle 

        E/E/P  There are relatively few 
records/ observations 
for this species in NC 
(<15), but increasing 
water temperatures 
may create more 
suitable habitat for 
them in NC 

Lampropeltis 
getula getula 

Eastern 
Kingsnake 

            

Lampropeltis 
getula 
sticticeps 

Outer Banks 
Kingsnake 

        /SC/P   

Lepidochelys 
kempii 

Kemp's Ridley 
Sea Turtle 

        E/E/P   

Malaclemys 
terrapin 

Diamond-
back Terrapin 

        /SC/P   

Nerodia 
sipedon 
williamengelsi 

Carolina 
watersnake 

G5T3/S3 YES     /SC/P This salt-water tolerant 
subspecies of the 
northern water-snake is 
completely confined to 
the sounds of the NC 
Coastal Plain, from 
Cedar Island north to 
Currituck Sound. 

Thamnophis 
sauritus 
sauritus 

Common 
Ribbonsnake 
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Table 5.  Invertebrate Species Utilizing Estuarine Communities 

Species 
Common 

Name 
Element 

Rank Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

INVERTEBRATES 

Macrochilo 
santerivalis 

An owlet moth G3G4/SU       /W3/   

Macrodiplax 
balteata 

Marl pennant 
(dragonfly) 

G5/S2S3       /W3/   

Meropleon 
cinnamicolor 

An owlet moth GU/S2S3 YES   /SR/   

Meropleon 
diversicolor 
sullivani 

An owlet moth G4T1T3/ 
S1S3 

YES  YES /SR/ The sole known 
specimens of 
this taxon were 
collected by J.B. 
Sullivan from 
marsh habitats 
in the vicinity of 
Core Sound. 

Neoplynes 
eudora 

A wasp moth G5/SU       /W3/   
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* US/ NC/ WAP Abbreviations (species are subject to reclassification by USFWS, NHP, or WRC). 
 
E Endangered 
T Threatened 
FSC Federal Species of Concern 
T(S/A) Threatened due to Similarity 

of Appearance 
 

SC Special Concern  
SR Significantly Rare 
W Watch Category 
  

P WAP Priority Species 

 
 

NatureServe Element Rank:  http://www.natureserve.org/explorer/ranking.htm 
 
USFWS Endangered Species Listing Status:  http://www.fws.gov/raleigh/es_tes.html 
 
NC Natural Heritage Program Status:  
http://www.ncnhp.org/Images/2010%20Rare%20Animal%20List.pdf 
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