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Ecosystem Description  
 
Maritime grasslands all occur along the coast and are unable to support trees because of heavy 
salt spray or overwash by salt water during storms. This community includes four types:  dune 
grass, maritime dry grassland, maritime wet grassland, and upper beach.   
 
Dune grass communities occur on the line of foredunes just behind the beach and on unstable 
sand dunes farther back on barrier islands. The loose, shifting sand with its low water holding 
capacity and low nutrient reserves makes these environments habitable by only a handful of 
specialized plant species. Sea oats grass is the dominant plant in most examples, with American 
beach grass dominating examples in the northern part of the state. Artificial dune stabilization 
by planting of grasses or placing snow fences modifies the natural dune structure and 
dynamics. The higher, more continuous artificial dunes are more susceptible to erosion on the 
front because there are no passages through which seawater can wash. 
  
Maritime dry grassland communities on more stable sands in the interior of barrier islands. 
They may be on low, stable, old dunes, but are most typical on sandy flats on low islands that 
lack continuous foredunes. Seawater overwashes the low islands during severe storms and kills 
any invading woody vegetation. The characteristic dominant grass in these communities is 
saltmeadow cordgrass, though seaside little bluestem occurs in a few examples, and overall 
plant diversity is fairly low.  
 
Maritime wet grasslands may occur on low sand flats or in dune swales at the water table level 

and are resilient to salt spray and overwash. Some examples may even be flooded for 
substantial periods. Saltmeadow cordgrass is generally dominant but a great diversity of other 
species is present.  
 
The upper beach type is not technically a grassland, but is closely related to the other 
community types. It occurs above the mean high tide line behind the intertidal beach. The 
environment is very harsh for plants, with almost constant salt spray and with periodic flooding 
and reworking of sand during storms. A handful of mostly annual, salt-tolerant herbs occur as 
sparse patches and scattered individuals on the sand. Small mounds of sand may develop 
around the few perennial plants, such as sea oats and marsh elder, forming the beginnings of 
dunes. 
  
The Wildlife Action Plan describes the Mid-Atlantic Coastal Plain Beach/Dune community as a 
priority habitat (see Chapter 5A) (NCWRC 2005).     
 
Table 1 at the end of this report provides of summary of expected climate change impacts to 
these natural communities. 
 

http://ncpaws.org/Surveys/TakeSurvey.aspx?SurveyID=74MK4nl
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Predicted Effects to Wildlife Species 
 
Tables 2 through 5 at the end of this report identify the species of conservation concern and 
priority species that use habitats in this ecosystem. 
 
A genetic study of Atrytonopsis n. sp. 1 indicated that its population is subdivided into three 
distinct groups, one at Fort Macon and nearby dredge spoil island, one at Emerald Isle, and one 
at Bear Island. These findings indicate that dispersal may be fairly infrequent across ocean inlets 
as well as wide strips of maritime forest and development. Sea level rise may have an effect 
through increased fragmentation of its already restricted range. However, the sites it occupies 
are among the most stable and likely to persist. 
  
The seaside dusted skipper is one of the rarest species in the state. Even if it turns out to be an 
isolated population of the Loammi skipper, that species is also highly threatened and currently 
only known to exist in Florida.  The Fort Macon population of Faronta aleada appears to be 
associated with the same habitat as the seaside dusted skipper, but its presence on the Outer 
Banks indicates that it may not necessarily be associated with seaside little bluestem. 
 
The beach/dune habitat is particularly important to sea turtles, beach nesting birds, and 
shorebirds.  Many of the bird species rely on the dynamic nature of the beach, and need storms 
to recreate wide beaches with bare sand and shell overwash areas.  The swash zone (the area 
between high and low tide) is particularly important to beach invertebrates which are used as a 
food source by fish and waterbirds.  These habitats are also well imitated by dredged material 
islands within our sounds that are often devoid of the predators that have invaded the barrier 
beaches (NCWRC 2005). 
 
Several of the bird species we are most concerned about require early successional habitat for 
nesting and these habitats have been destroyed or severely altered.  Predators (native and non-
native) have increased many-fold.  Many of these species (cats, herring and great black-backed 
gulls, raccoons, foxes) were not present before the beach became populated with people and 
their associated trash.  These predators have caused significant problems for beach-nesting 
birds and sea turtles.  Vehicle use has also created disturbance issues as well as direct impacts 
to nesting turtles and birds.  Chronic human disturbance is becoming a problem at many sites.  
People are now able to access even the most remote beaches via shallow draft boats and 
personal watercrafts.  Direct and indirect disturbance, not only by humans but also by their 
pets, causes problems for nesting and non-nesting birds (NCWRC 2005). 
 
Grazing by feral horses is a significant threat to some protected areas, such as Shackleford 
Banks and the Rachel Carson Preserve. Grazing has severely damaged the maritime grasslands 
in these sites. Patches of seaside little bluestem, which support some of the rarest insects in the 
state, are now almost absent outside of artificial horse exclosures.  Horses and other large 
mammals are also generally incompatible with beach nesting birds.  These mammals 
inadvertently step on nests and chicks, and cause colony abandonment by adult birds. 
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Beach renourishment and beach bulldozing can cover or destroy macro-invertebrates in the 
swash zone and on the beach that foraging shorebirds and surf fishes depend upon.  These 
activities can also destroy sea turtle nests when conducted between May and November.  Even 
under the best survey conditions, all sea turtle nests cannot be found and marked or relocated 
to prevent take from these activities.  Beach renourishment can also lead to more development 
and possibly decrease washover and increase vegetation, thus decreasing the amount of 
suitable nesting habitat for beach nesting birds.  Landscaping choices (e.g., introduced species 
such as Vitex) can also strongly affect the dune system (NCWRC 2005). 
 

Climate Change Compared to Other Threats  
 
While the climate is expected to be warmer, and rainfall change estimates vary widely, the 
most important effects on these systems will be rising sea level and an increase in storms. 
 
Table 6 compares climate change with other existing threats. 
 

Table 6.  Comparison Of Climate Change With Other Threats 

Threat 
Rank 
Order Comments 

Development 1 Ongoing development, including artificial foredune build-up, is the 
most severe threat to the remaining unprotected examples. Beach 
houses, motels, and other structures, and the infrastructure to 
support them, have caused a significant stabilization effect on the 
beaches that will be very difficult to reverse.   

Climate Change 1 Sea level rise and increased storm intensity associated with climate 
change are the most severe threats to the conservation areas where 
most of the remaining maritime grasslands occur. 

Invasive Species 2 Feral populations of horses have been documented to have a severe 
effect on maritime herbaceous communities and particularly on 
populations of seaside little bluestem.  Beach vitex is the only invasive 
plant species that is a severe threat at present. Its abundance is 
limited, and control should be feasible with effort. Additional exotic 
species are likely to appear with a warmer climate. 

 
 

Summary and Recommendations 
 
Development and, historically, free-ranging livestock have destroyed much of the original 
maritime grasslands and continue to represent the most severe threats to remaining 
unprotected examples.  Although massive changes are likely, at least some examples can 
survive if given sufficient protection and where natural beach cycles are allowed to operate. 
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Recommended Actions 
 

Surveys  Surveys are needed to document the distribution, relative abundance and 
status of wildlife species associated with these beach/dune habitats.  Priorities 
for conducting surveys need to focus on species believed to be declining, at 
risk, or mainly dependent on these communities (NCWRC 2005). 

  Secondary priority for surveys should be for species for which current 
distribution information is already available or for species that are considered 
common (NCWRC 2005) 

  Conduct shorebird surveys throughout the year to better understand 
population fluctuations for breeding, wintering and migratory birds (especially 
piping plover, American oystercatcher, Wilson’s plover). 

  Determine distribution and status of wintering shorebirds (Sprandel et al. 2000). 

  

Monitoring  Continue support for regular colonial waterbird surveys (currently conducted 
coast wide roughly every three years). 

  Continue sea turtle nest and stranding monitoring. 

  Monitor introduced non-native species effects (especially plants and 
invertebrates) on native coastal wildlife, including sea turtles. 

  Monitor status and reproductive success of gull-billed tern, common tern, 
least tern, black skimmer, piping plover, and Caspian tern. 

  Determine seasonal numbers and distribution of shorebirds (Dinsmore et al. 1998). 

  

Research  Identify causal factors responsible for low beach nesting bird reproductive 
success; initiate predator impact studies (e.g., ghost crabs, fire ants, gulls, 
foxes, raccoons, feral cats) (Wolcott and Wolcott 1999). 

  Experiment more with creation of overwash fans or ephemeral ponds for 
nesting or foraging birds. 

  Continue sea turtle DNA research to better determine nesting habits and 
needs. 

  Work with owners and managers of buildings containing nesting least terns to 
increase reproductive success while allowing owners/managers to maintain 
good public relations. 

  

Management 
Practices 

 Although protected by law in North Carolina, feral horse herds should be 
restricted from some areas where they currently roam free. Such restriction 
would be particularly beneficial at Shackleford Banks.  Fence off portions of 
barrier islands where feral horses still occur, allowing recovery of maritime 
grassland communities. 

  Where sand supply is abundant and substrate is appropriate, restoring 
overwash processes that carry sand from the seaward to the landward side of 
an island may allow landward migration and improve prospects for survival. 



Maritime Grasslands DRAFT 5 of 11 

  Collecting seeds of the rarest plant species associated with Maritime 
Grasslands (especially annual species) is recommended, to protect genetic 
diversity and maintain a source of local material that can be used to 
reestablish populations if species are extirpated or severely impacted within 
North Carolina. 

  Predators (not limited to exotic species) must be controlled through education 
efforts, trapping, or other means to increase sea turtle and beach nesting bird 
reproductive success (NCWRC 2005). 

  Efforts are needed to address beach lighting, sand fencing, sand pushing and 
beach stabilization issues, so that sea turtles have a better chance for nesting 
success (NCWRC 2005). 

  Continue the use of bird decoys and sound broadcasts to attract colonial 
nesting birds to better nesting sites. 

  Coordination needs to continue to influence where dredged material is placed 
to be most beneficial/least detrimental to beach nesting birds, foraging 
shorebirds, and sea turtles.   

  Reducing disturbance from off road vehicles, people and their pets on coastal 
beach and dune systems is needed.  Continued support for and enhanced 
coordination among coastal management agencies regarding existing 
restrictions and programs aimed at regulating beach activities is also critical. 

  Continued coordination is needed with waterbird working groups such as the 
North Carolina Waterbird Committee, the Piping Plover Recovery Team, The 
American Oystercatcher Working Group and the Royal Tern Working Group.  
Future recommendations from the North American Waterbird Conservation 
Plan should be implemented (Kushlan et al. 2002). 

  

Land 
Protection 

 Building setback distances need to be reevaluated and lengthened.  This 
should prevent much of the need for beach renourishment and stabilization 
projects (NCWRC 2005). 

  There are a few areas of great importance that can still be purchased fee title 
or as an easement (South Topsail near New Topsail Inlet, North Topsail near 
New River Inlet, Lee and Hutaff islands, parts of Masonboro Island, north end 
of Carolina Beach).  These purchases should remain at the top of the list of 
priorities.  Some estuarine islands also contain examples of this habitat, and 
should be protected or purchased if possible (NCWRC 2005). 

  Reduce disturbance from off road vehicles, people and their pets on coastal 
beach and dune systems (NCWRC 2005). 

 
 

  CLICK HERE TO SUBMIT COMMENTS
 A comment form will open in a new window 

  

http://ncpaws.org/Surveys/TakeSurvey.aspx?SurveyID=74MK4nl


6 of 11 DRAFT Maritime Grasslands 

References  
 
Bailey, M. A., J. N. Holmes, and K. A. Buhlmann. 2004. Habitat management guidelines for 
amphibians and reptiles of the southeastern United States (DRAFT). Partners in Amphibian and 
Reptile Conservation. 
 
Davis, C.A. and L.M. Smith. 2001. Foraging strategies and niche dynamics of coexisting 
shorebirds at stopover sites in the southern Great Plains. The Auk 118(2): 484-495. 
 
DeWan, A., N. Dubois, K. Theoharides, and J. Boshoven.  2010.  Understanding the impacts of 
climate change on fish and wildlife in North Carolina.  Defenders of Wildlife, Washington, DC. 
 
Dinsmore, S.J., J.A. Collazo and J.F. Walters. 1998. Seasonal numbers and distribution of 
shorebirds on North Carolina’s Outer Banks. Wilson Bulletin 110(2): 171-181. 
 
Gaff, H., DeAngelis, D.L., Gross, L.J., Salinas, R., and M. Shorrash. 2000.  Ecological Modeling 
127:3352. 
 
Godfrey, P.J., and M.M. Godfrey. 1976. Barrier island ecology of Cape Lookout National 
Sheashore and Vicinity. National Park Service Scientific Monograph Series No. 9. 
 
Hunter, W. C., L. Peoples, and J. Collazo. 2001. Partners in Flight bird conservation plan for the 
South Atlantic Coastal Plain. American Bird Conservancy. 
 
Johns, M.E. 2004. North Carolina Bird Species Assessment. N.C. Partners in Flight. 
 
Kushlan, J. A., M. J. Steinkamp, K. C. Parsons, J. Capp, M. A. Cruz, M. Coulter, I. Davidson, L. 
Dickson, N. Edelson, R. Elliot, R. M. Erwin, S. Hatch, S. Kress, R. Milko, S. Miller, K. Mills, R. Paul, 
R. Phillips, J. E. Saliva, B. Sydeman, J. Trapp, J. Wheeler, and K. Wohl.  2002.  Waterbird 
Conservation for the Americas: the North American waterbird conservation plan, Version 1. 
Waterbird Conservation for the Americas, Washington, DC. 
 
NC Coastal Resources Commission’s Science Panel on Coastal Hazards. 2010. North Carolina Sea 
Level Rise Assessment Report. NC Department of Environment and Natural Resources, Raleigh, 
NC. 
 
NC Natural Heritage Program (NCNHP). 2001. Descriptions of the biological themes of North 
Carolina, 2nd edition.  N.C. Department of Environment and Natural Resources, Natural 
Heritage Program, Raleigh, NC. 
 
NC Wildlife Resources Commission (NCWRC).  2005. North Carolina Wildlife Action Plan. 
Raleigh, NC. 
 



Maritime Grasslands DRAFT 7 of 11 

Schafale, M. P., and A. S. Weakley. 1990. Classification of the natural communities of North 
Carolina, third approximation. N.C. Department of Environment and Natural Resources, Natural 
Heritage Program, Raleigh, NC. 
 
Sprandel, G.L., J.A. Gore and D.T. Cobb. 2000. Distribution of wintering shorebirds coastal 
Florida. J. Field Ornithol. 71(4): 708-720. 
 
Street, M. W., A. S. Deaton, W. S. Chappell, and P. D. Mooreside. 2004. Coastal habitat 
protection plan. N.C. Department of Environment and Natural Resources, Division of Marine 
Fisheries, Morehead City, NC. 
 
Wambach, E.J. and S.D. Emslie. 2003. Seasonal and annual variation in the diet of breeding, 
known-age royal terns in North Carolina. Wilson Bulletin 115(4): 448-454. 
 
Wolcott, D.L. and T.G. Wolcott. 1999. High mortality of piping plovers on beaches with 
abundant ghost crabs: correlation, not causation. Wilson Bulletin 111(3): 321-329. 
 
 
  



8 of 11 DRAFT Maritime Grasslands 

Table 1.  Predicted Impacts of Climate Change 

Climate Change Factor Comments 

Coastal Erosion Increased erosion of foredunes and possible disappearance of whole barrier 
islands will substantially reduce acreage. 

Storm Surge These communities are well adapted to overwash and this may or may not 
be harmful to them. It may reverse the artificial exclusion of overwash that 
has altered some examples such as those on parts of Bodie and Hatteras 
islands and the Currituck Banks.  Overwash is important for transporting 
sand to the back of barrier islands, allowing them to migrate landward with 
rising sea level.   

Mild Winters May allow new exotic species to invade, or may allow more natural 
compositional change. 

Sea Level Rise -- Salt 
Intrusion 

Grassland communities will also shift and change as the result of increased 
storm activity and its associated erosion, increased salt spray, overwash, 
and salt water intrusion. 

Sea Level Rise -- 
Inundation 

Preventing overwash as sea level rises and erosion on the seaward side 
continues, presumably hastening the destruction of the barrier islands. 

Latitudinal Change Barrier islands can be expected to migrate landward, if allowed to, and 
could survive if sea level doesn't rise too rapidly. The wider, more stable, 
generally higher, parts of barrier islands are likely to remain. 

Increased Fragmentation With the loss of area will come increased fragmentation. Fragmentation is 
already a problem in smaller examples that are isolated by developed areas. 

Exotic species invasion New exotic species may appear or become invasive in the warmer climate, 
though none are specifically known. 

Elevation Change Much of the narrower part of the Outer Banks could disappear entirely [Riggs 

(2010) presentation to the Sea Level Rise symposium and personal 
communication]. 

Compositional Change Locally substantial but may be negligible in many parts.  Increased natural 
disturbance and milder temperatures can be expected to change 
composition. Species native to comparable communities farther south may 
be able to migrate in. Because the harsh physical environment already limits 
species present, and because the expected changes on surviving islands are 
mostly increases in processes already active, the degree of compositional 
change is expected to be limited in most of these communities. Structural 
changes may be more significant. However the wet grasslands in particular 
may be more drastically affected. 

Acreage Change This group will likely shrink drastically. The most extensive examples occur 
on narrow barrier islands which are most likely to disappear or be 
substantially altered by erosion.  Examples should survive where barrier 
islands are able to migrate. Examples should survive on larger, more stable, 
higher islands, and may migrate to higher elevations or expand there at the 
expense of maritime upland forest and maritime wetland forest. 
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Table 2.  Bird Species Utilizing Maritime Grasslands 

Species 
Common 

Name 
Element 

Rank Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

BIRDS 

Calidris alba Sanderling         / /P   

Calidris canutus Red Knot         / /P   

Charadrius 
melodus 

Piping Plover         T/T/P   

Charadrius 
wilsonia 

Wilson's Plover         /SR/P   

Chordeiles 
minor 

Common 
Nighthawk 

        / /P   

Falco peregrinus Peregrine 
Falcon 

        /E/P   

Haematopus 
palliatus 

American 
Oystercatcher 

        /SR/P   

Pelecanus 
occidentalis 

Brown Pelican         /SR/P   

Rynchops niger Black Skimmer         /SC/P   

Sterna 
antillarum 

Least Tern         /SC/P   

Sterna caspia Caspian Tern         /SR/P   

Sterna hirundo Common Tern         /SC/P   

Sterna nilotica Gull-billed Tern         /T/P   

 
 
 

Table 3.  Mammal Species Utilizing Maritime Grasslands 

Species Common Name 
Element 

Rank: Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

MAMMALS 

Peromyscus 
leucopus easti 

White-footed 
Mouse 

        /SC/P   
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Table 4.  Reptile Species Utilizing  

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/T/P   

Dermochelys 
coriacea 

Leatherback 
Sea Turtle 

        E/E/P   

Lepidochelys 
kempii 

Kemp's Ridley 
Sea Turtle 

        E/E/P   

Malaclemys 
terrapin 

Diamond-
backed 
Terrapin 

        /SC/P   

Masticophis 
flagellum  

Eastern 
Coachwhip 

        /SR/P   

 
 
 

Table 5.  Invertebrate Species Utilizing Maritime Grasslands 

Species 
Common 

Name 
Element 

Rank Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

INVERTEBRATES 

Atrytonopsis n. 
sp. 1 

An 
undescribed 
skipper 

G1Q/S1 YES  YES FSC/SR/ While 
taxonomic 
questions 
remain to be 
answered, this 
skipper is only 
known from NC 
barrier islands, 
from Fort 
Macon to Bear 
island.  

Faronta aleada A noctuid moth GNR/ 
S1S2 

YES YES YES /SR/ This moth is 
globally known 
from only a 
handfull of sites. 
The population 
recorded at Fort 
Macon along 
with a single 
individual 
collected at 



Maritime Grasslands DRAFT 11 of 11 

Table 5.  Invertebrate Species Utilizing Maritime Grasslands 

Species 
Common 

Name 
Element 

Rank Endemic 
Major 

Disjunct 

Extinction/ 
Extirpation 

Prone 

US/ 
NC/ 

WAP* Comments 

INVERTEBRATES 

Rodanthe on 
the Outer Banks 
are the only 
ones known 
from the 
Atlantic Slope.  

Leucania 
phragmatidicola 

A noctuid moth G5/SU  YES  /W2/   

Phyciodes 
phaon 

Phaon 
Crescent 

G5/S3    /W5/   

 
 

 

* 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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