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Acres in NH: 694 
Percent of NH Area: <1 

Acres Protected: 285 

Percent Protected: 41 
 
 
 

 
Habitat Distribution Map 

 

 
Habitat Description 

 

Coastal sand dunes are areas of sand and gravel that are deposited by wave and wind action within a 
marine beach system. Dunal formations include beach berms, frontal dunes, dune ridges, interdunes, 
freshwater wet swales, back dunes, and other sand and gravel areas. The coastal sand dune system is 
characterized primarily by American beach grass (Ammophila breviligulata) in the frontal dunes and 

by beach plum (Prunus maritimus) in the back dunes (Maine Department of Environmental Protection 
(MDEP) 2004, Sperduto and Nichols 2004). 

 
Coastal sand dunes are typically transverse dunes that form at right angles to prevailing winds 
(Lutgens and Tarbuck 2000). Waves bring sand to the shore where it is transported by onshore 
winds. Sand is considered any loose, granular material with grains 0.05 to 2.0 millimeters in 
diameter. Sand comes from igneous, metamorphic, and sedimentary rock. 

 
Obstacles such as driftwood, wrack (organic matter deposited at the high tide line), fencing, or 
vegetation reduce wind speed and cause sand to accrete. As sand accumulates, plants adapted to the 
beach environment take root, stabilizing the surface and promoting further dune formation (Broome 
2004). Dune plants are subject to fluctuating environmental conditions that affect their growth, 

survival, and community structure. The most important factors include temperature, desiccation, low 
moisture retention, soil erosion, sand accretion, soil salinity, salt spray, changes in organic matter and  
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pH (Maun 1994). 

 
Other types of vegetation that occur in the shifting sands of the frontal dunes and dune ridges include 
seaside goldenrod (Solidago sempervirens), hairy hudsonia (Hudsonia tomentosa), beach pea 
(Lathyrus japonicus), American sea rocket (Cakile edentula), Fernald sage (Carex merritt‐fernaldii), 
poverty oatgrass (Danthonia spicata), little bluestem (Schizachyrium scoparium), beach vetchling 
(Lathyrus japonicus var. maritimus), beach pinweed (Lechea martima), coastal jointed knotweed 
(Polygonum articulatum), Great Plains umbrella sedge (Cyperus lupulinus var. macilentus), seaside 
threeawn (Aristida tuberculosa) and Gray’s umbrella‐sedge (Cyperus grayi) among others (Dunlop and 
Crow 1985, Dunlop et al. 1983). 

 
Sandy soils are typically more stable in the back dunes, allowing other types of vegetation to grow, 
including poison ivy (Toxicodendron radicans), Virginia rose (Rosa virginiana), little evening‐primrose 
(Oenothera perennis), common yarrow (Achillea millefolium ssp. Lanulosa), bayberry (Myrica 
pennsylvanica) and climbing bindweed (Fallopia scandens) (Dunlop and Crow 1985, Dunlop et al. 
1983). 

 
Justification (Reason for Concern in NH) 

 

Many avian species depend on coastal sand dunes. The state endangered and federally threatened 
piping plover (Charadrius melodus) and state endangered least tern (Sterna antillarum) use coastal 
sand dunes for breeding while the semipalmated plover (Charadrius semipalmatus), semipalmated 
sandpiper (Calidris pusilla), sanderling (Calidris alba), short‐eared owl (Asio flammeus), horned lark 
(Eremophila alpestris) and Ipswich (savannah) sparrow (Passerculus sandwichensis) use coastal sand 
dunes for migration. The sanderling, short‐eared owl, horned lark, and Ipswich sparrow also may use 
coastal sand dunes for wintering (Hunt 2004). 

 
Coastal sand dune systems include sand deposits within a marine beach system that have been 
artificially covered by structures, lawns, roads, and fill (MDEP 2004). Prior to World War II, more than 
90% of the nation’s coastal barrier real estate existed as natural areas, largely inaccessible to the 
public (United States Fish and Wildlife Service (USFWS) 1996). Today coastal sand dunes have been 
lost to construction of homes, roads, parking lots, jetties, seawalls, and other structures in New 
Hampshire and along the entire Atlantic coast. 

 
Development has reduced more than 70% of historic dune nesting habitat in Maine (USFWS 1996) 
and more than 83% in New Hampshire (Eberhardt and Burdick 2009). Protection of coastal 
development against strong ocean storms is important because damage from storms can result in 
billions of dollars of damage. Because they are both natural and economical, coastal sand dune 
systems provide coastal development with the best protection against storms, wind, waves, erosion, 
and sea level rise (MDEP 2004) 

 
Protection and Regulatory Status 

 

Coastal sand dune systems are protected under the Federal Coastal Zone Management Act of 1972 as 
well as New Hampshire RSA 482‐A pertaining to Fill and Dredge in Wetlands. The New Hampshire 
Department of Environmental Services (NHDES), Watershed Management Bureau, Coastal Program 

has regulatory authority regarding RSA 482‐A and associated administrative rules pertaining to 
coastal sand dune systems. 

 
Coastal sand dune systems that serve as breeding grounds for federal and state listed species are 
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protected through the Federal Endangered Species Act (1973). 

 
Coastal sand dune systems that occur in the Hampton Harbor, Hampton Beach State Park and 
Odiorne State Park are state owned lands open to the public for recreation but are protected from 
development. The Seabrook dune system is owned by the town and has restrictions on use including 
the building of structures or boardwalks. Sections of dune habitats in Seabrook and Hampton are 
closed seasonally to protect nesting shorebirds. 

 
Local town ordinances and New Hampshire State Parks rules help protect dune habitats by 
prohibiting such activities as the use of fireworks and campfires and restricting motorized vehicle use 
on dunes and beaches. 

 

 

Distribution and Research 
 

New Hampshire has 18.57 miles of coastline along the Atlantic Ocean (NHDES 2004), most of which is 
rocky shore. According to the Coastal Sand Dune Systems map that was created for this process, 
coastal sand dune systems comprise approximately 1.78 miles of the immediate coastline and occur 
primarily in Hampton and Seabrook. 

 
The current distribution of coastal dunes is well documented. Further research should include surveys 
to determine the extent of invasive species impacts and control methods, the causes of beachgrass 
die‐off, methods of increasing sand deposits into backdunes, and the potential for restoring dunes or 
dune hybrids along the NH coast. 

 
Relative Health of Populations 

 

The majority of coastal sand dune systems that remain occur along the Atlantic coast in the towns of 
Hampton and Seabrook. Heavy development and jetties have impeded the natural replenishment of 
sand and precluded the ability of the shoreline to shift (Eberhardt and Burdick 2009). The intensive 
recreational use of the beaches has degraded many sections. In Hampton the majority of dune 
habitat occurs on Hampton Beach State Park where, despite symbolic fencing to protect piping plover 
nesting areas, many of the dune crests receive heavy foot‐traffic which has left some areas devoid of 
vegetation. The dune system in Seabrook, while fairly extensive, has been impacted by several 
private footpaths that run from oceanfront houses to the beach. 

 
The dune system along Hampton Harbor has been heavily traversed by recreationalists and a network 
of pathways bisects the parcel. The largest section of backdune adjacent to Route 1A appears to 
receive minimal human use but the status of invasive species has not been thoroughly evaluated. 
Areas of beachgrass die‐off have been observed on several patches (Alyson Eberhardt, personal 
communication). 

 
 

Habitat Condition 
 

Biological Condition:  
Species richness of rare animals within their dispersal distances from the polygon 
Species richness of rare animals within polygon 
Species richness of rare plants in polygon 
Richness of rare and exemplary natural communities in polygon 
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Landscape Condition:  
Area (hectares) Local Connectedness 

 
Human Condition:  
Index of Ecological Integrity 
 
 
Habitat Management Status:  
 
In areas where piping plovers are known to occur, habitat is managed to protect nesting areas during 
the breeding season. Management activities include fencing suitable habitat areas, restricting 
motorized vehicle use, and coordinating beach management activities such as beach raking and 
boardwalk maintenance. Habitat management for piping plovers is conducted by NHFG according to 
USFWS Atlantic Coast Piping Plover Population Revised Recovery Plan guidelines and in cooperation 
with town officials. 
 
Dredging of Hampton/Seabrook harbor and the inlet occurs periodically. Dredge spoil is used to 
replenish the beaches where it then accretes along the existing foredunes.  While active 
management has not targeted dune maintenance and restoration, the desire to maintain property 
protection and beach access have had some benefits. Artificial dunes have been created to protect 
against winter storms (which are removed the following spring) and sand fencing is annually installed 
in the fall to reduce build‐up on designated walkways. 

 

 
 
 

Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
the threat). These combined scores produced one overall threat score. Only threats that received a “medium” or “high” score 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat degradation from oil spills (Threat Rank: High)   

 

Oil can enter marine waters as a result from platform construction, drilling, shipping and spillage, and 
low‐level seepage from surface runoff or subsurface sources (Boesch et al 2001). Oil that washes 
onshore may cause the die‐off of dune vegetation. The effect of oil spills may be localized or very 
extensive depending on the source and timing of the contamination and the affected species or 
habitat. 

 

 

Habitat degradation from OHRVs on the beach that kill vegetation and prevent dune 
formation (Threat Rank: High) 

 

The use of motorized vehicles causes deterioration of beach grass and other vegetation that helps to 
trap and hold the sand to create and maintain dunes. In backdune habitat rare and long‐lives species 
are vulnerable to mortality. 

 
ATVs are used on the beach by lobstermen, police officers and life guards. Vehicle tracks are 
occasionally observed along the edge of the foredunes or through pathways that have been cut 
through the dunes over time. 
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Habitat conversion and degradation from human activity in the dunes (Threat Rank: High)   
 

Sunbathing, swimming, jogging, dog walking, kite‐flying, volleyball, jet skiing, surfing and fishing are all  
popular recreational activities that occur in or close to dune habitats. Additionally, residents that live 
adjacent to dunes often encroach on dune habitat by installing patios and fire pits or storing 
equipment.  These activities may affect the dune ecosystem by altering the natural processes of dune 
formation, increasing erosion and trampling and killing native plant species. 

 
Hampton Beach State Park receives over 100,000 visitors annually (J. Lyons, New Hampshire 
Department of Resource and Economic Development, personal communication). Several unauthorized 
paths through the dunes have been created over time by beachgoers in Seabrook and on the 
Harborside dune system. Symbolic fencing to protect piping plover breeding areas is effective in 
keeping the public off the dunes is Hampton but has not been as effective in Seabrook where many 
people ignore the signs. The symbolic fencing is typically removed once the plovers have fledged in 
July or August leaving the dunes with no protection from recreationalists until the following spring. 

 

Habitat degradation from dredging and the dumping of spoils (Threat Rank: Medium)   
 

The process of the depositing and grading of dredge material may negatively impact existing 
dune vegetation. 

 

 
 

Habitat degradation from nuclear contamination (Threat Rank: Medium)   
 

The Seabrook Nuclear Power Station is located less than 2 miles from the existing dune habitats. 

 
To date dune systems have not been affected by nuclear contamination. 

 
Habitat degradation from parasites or disease (beachgrass die‐off) (Threat Rank: Medium)   

 

Beach grass traps wind‐blown sand which builds dune systems. Parasites or disease that cause 
mortality of beach grass may destabilize dunes and slow dune growth. 

 
Beach‐grass die‐off has been observed in Maine and on multiple dune parcels in New Hampshire 
(Alyson Eberhardt, personal communication). The extent or severity of the die‐off is unknown. 

 
Habitat degradation from introduced or invasive plants (Threat Rank: Medium)                                     

 

Invasive plants may out‐compete native vegetation and change th community structure of dunes 
systems. 

 
Some invasive plants have been observed on the interdune and backdune sections on the Harborside 
dune system and the backdune section adjacent to Route 1A but a detailed assessment has not been 
conducted (Alyson Eberhardt, personal communication). 

 
 

Habitat conversion due to recreational management and shoreline modification (Threat 
Rank: Medium) 

 

High recreational use is supported in turn by intensive management including installation and 
maintenance of boardwalks for human access, mechanical raking to clean beaches and public safety 
operations such as OHRV patrols by lifeguards or local police. These activities degrade the vegetation 
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that traps and holds sand to create and maintain dune habitats. 

 
Beach access points and boardwalks are maintained annually with tractors to remove or grade the 
accreted sand. Mechanical beach raking is conducted from May through August and often removes all 
wrack up the edge of the foredunes. Police and lifeguards often patrol beaches daily, particularly at 
Hampton Beach State Park. 

 
Habitat conversion from infrastructure that prevents sediment movement and dune formation 
(Threat Rank: Medium) 

 

Man‐made structures along the shoreline, or manipulation of natural inlets, disrupt the natural forces 
necessary for beach and dune creation and renewal and can result in habitat loss or degradation 
(Melvin et al. 1991). Artificial barriers block the natural flow of sand and sediment, preventing the 
formation and maintenance of dunes. 

 

 
 

Habitat degradation from increasing storm intensity and sea level rise (Threat Rank: Medium)             
 

Dune habitats are naturally dynamic systems where sand is lost and accreted annually. However the 
combination of increasing storms and sea level rise that is predicted from climate change is likely to 
erode dune habitats by removing sand and vegetation faster than it can be replenished. As sea level 
rises storm surges are likely to cause dune scarping leaving a steep slope devoid of vegetation. 

 
Dune scarping is visible at Hampton Beach State Park and on the Harborside dune 
system. 

 
Habitat conversion due to development (Threat Rank: Medium)   

 

Coastal habitats are under severe development pressure. Once developed, habitats are permanently 
lost. 

 
The existing sand dune habitats are protected from development. However, the surrounding areas 
that may serve as migration sites for sand dunes may be targeted for development. 

 

 

List of Lower Ranking Threats: 
 

Habitat degradation from trash blown into dunes and wrack 
 
 

Actions to benefit this Habitat in NH 
 

 
Create and maintain official, designated pathways for access to and from beaches   

 

Primary Threat Addressed: Habitat conversion and degradation from human activity in the dunes 
 

Specific Threat (IUCN Threat Levels): Human intrusions & disturbance 
 

Objective: 

Establish designated recreational access points to limit the disturbance to dune vegetation from foot 
or vehicle traffic. 
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General Strategy: 

Work with town and state officials to identify current access points that are desirable for use as public 
pathways. Re‐vegetate or fence undesirable pathways and consider strategies to redesign existing 
pathways with walk‐overs to allow for increased sand movement or at angles to decrease the  

funneling of storm energy. 
 

Political Location: Watershed Location: 

Rockingham County Coastal Watershed 
 
 

Provide technical assistance to dredge applicants regarding the deposition of spoils on beaches   
 

Primary Threat Addressed: Habitat degradation from dredging and the dumping of spoils 
 

Specific Threat (IUCN Threat Levels): Transportation & service corridors 
 

Objective: 

Minimize the negative impacts to dune habitats from the deposition of dredge spoils. 
 

General Strategy: 

Participate in meetings and site walks during the planning phase of dredge operations. 
 

 

Political Location: Watershed Location: 

Rockingham County Coastal Watershed 
 
 

Coordinate recreational management activities on beaches and dunes, including boardwalk 
installation and maintenance, beach raking and motorized vehicle use 

 

Primary Threat Addressed: Habitat conversion due to recreational management and shoreline 
modification 

 

Specific Threat (IUCN Threat Levels): Human intrusions & disturbance 
 

Objective: 

Minimize the impacts to dune habitats during recreational management activities. 
 

General Strategy: 

Maintain communication with beach managers during piping plover monitoring efforts to coordinate 
management activities. Consider meeting with town and state officials prior to or after the plover 

breeding season during boardwalk maintenance or snow fence installations. 
 

Political Location: Watershed Location: 

Rockingham County Coastal Watershed 
 
 

Create and implement a comprehensive education and outreach plan for residents, day visitors, 
community and town officials 

 

Primary Threat Addressed: Habitat conversion and degradation from human activity in the dunes 
 

Specific Threat (IUCN Threat Levels): Human intrusions & disturbance 
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Objective: 

Increase the community support and involvement in the protection and management of dune habitats 
 

General Strategy: 
Create and install educational displays at all main beach entrances. Give informative presentations to  
town officials, local conservation commissions, community groups involved in beach management, local 
police departments and state parks personnel. Create and distribute an informational mailing to all 
residents who live adjacent to dunes 

 

 

Political Location: Watershed Location: 

Rockingham County Coastal Watershed 
 
 

Educate police officers and lifeguards about the negative impacts that OHRVs may have on 
dune habitats 

 

Primary Threat Addressed: Habitat degradation from OHRVs on the beach that kill vegetation and 
prevent dune formation 

 

Specific Threat (IUCN Threat Levels): Human intrusions & disturbance 
 

Objective: 

Reduce the impacts to dune habitats from OHRVs 
 

General Strategy: 

Hold annual spring meetings to reinforce guidelines for minimizing habitat destruction and species 
disturbance in dune habitats. Maintain regular communication during piping plover monitoring to 
reinforce the sensitivity of dune habitats. 

 

 

Political Location: Watershed Location: 

Rockingham County Coastal Watershed 
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