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Habitat Description 
 

Salt marshes are coastal wetlands that are flooded and drained by salt water brought in by the tides 
and are found where there is shelter from high‐energy ocean wave action. They are among the most 
productive ecosystems in the world and are dominated by detritus‐based food chains (Mitsch and 
Gosselink 2000). In addition to wildlife habitat, they provide multiple benefits to humans including 
flood mitigation, healthy fisheries, storm protection, and long term carbon storage. 

 
Salt marsh plants are adapted to fluctuating extremes of water and salinity. They are composed of 
three vegetative zones in response to tidal regime: low marsh, high marsh, and the terrestrial 
transition zone.  
 
The low marsh occurs as a narrow band along the water’s edge and is flooded twice daily. Tall‐form 
smooth cordgrass (Spartina alterniflora) is the predominant plant species found in the low marsh and 
can grow up to 2 meters in length. 
 
High marsh occurs between the low marsh and the terrestrial transition zone. The high marsh 
platform is flooded only during extreme high water, such as the new and full‐moon tides. Throughout 
the high marsh, grasses and rushes dominate. Species such as salt marsh hay (Spartina patens), spike 
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grass (Distichlis spicata), black grass (Juncus gerardii), short‐form smooth cordgrass (Spartina 
alterniflora), salt marsh aster (Aster tenufolius), and sea lavender (Limonium nashii) are common. 
Pannes and pools found in the high marsh zone are also important habitat components. Pannes are 
shallow depressions of standing water that typically dry out during long, dry periods (e.g., end of 
summer). Only the most salt‐tolerant plant species can occur at panne edges, such as common 
glasswort (Salicornia europaea), seaside plantain (Plantago maritima), and short‐form smooth 
cordgrass. Pools are larger and deeper than pannes and hold submerged aquatic vegetation, such as 
widgeon grass (Ruppia maritima). 

 
The terrestrial transition zone is located at the upland edge of a salt marsh and can also be found in 
pockets of the marsh, such as a berm, where elevation level is higher than that of the high marsh. 
The marsh border has the highest plant diversity in a salt marsh, with the dominant species being 
marsh elder (Iva frutescens), sweet gale (Myrica gale), seaside goldenrod (Solidago sempervirens), 
and switchgrass (Panicum virgatum). 

 
Frequency and duration of tidal flooding are the dominant factors that create and influence salt 
marsh vegetative patterns (Niering and Warren 1980, Mitsch and Gosselink 2000). In addition, 
salinity, sediment availability, fine‐scale topography, availability of nutrients and oxygen, and 
human modifications influence vegetative patterns (Niering and Warren 1980). Nutrients that 
stimulate marsh plant growth are carried in with the tides, and organic matter that feeds fish 
and other organisms is carried out by the tides. 

 
Salt marshes in New Hampshire exist both as expansive meadows and narrow fringing marshes. The 
boundary between high and low marsh is a vegetative demarcation of local mean high water level. As 
such, changes in location of this boundary are one of the earliest ecological indicators of climate 
change (Stevens et al 2012). As sea level rises, if there is enough sediment available in the system, salt 
marshes can build up their peat and migrate inland. Current sediment accretion rates are similar to 
sea level rise in New Hampshire (Stacey et al, 2012) so salt marshes have the potential to migrate 
inland if there are no natural or human‐created barriers. If barriers to migration are present, change 
will take place in two stages. First the relative proportion of low marsh will increase and slowly take 
over the area occupied by high marsh. Eventually the entire marsh will become “pinched” against the 
barrier and will slowly disappear and convert to intertidal mudflat. 
 
 

Justification (Reason for Concern in NH) 
 

Since colonial times, more than 50% of coastal and estuarine marshes in the United States have 
vanished, and the Northeast region is one of four “hotspots” with the most significant loss (Benoit and 
Askins 1999). In addition, by the 1930s, about 90% of salt marshes from Maine to Virginia were 
ditched for mosquito control (Clarke et al. 1984, Post and Greenlaw 1994). In New Hampshire, an 
estimated 18‐50% of the state’s original salt marsh habitat has been lost to development or 
inadequate tidal flow (Bromberg and Bertness, 2005, Eberhart and Burdick 2009). Additional loss has 
taken place due to the spread of the invasive common reed (Phragmites australis). The reduced 
salinity and increased nutrient levels associated with expected climate change is likely to facilitate the 
growth of this invasive species further (Bertness et al. 2002). Excessive nutrient input has impacted 
the quality of some expanses of remaining salt marsh (Odell et al. 2006). Protecting and restoring 
remaining salt marsh habitat is of high priority. 

 
Salt marsh habitat is an important conservation concern because it has many values and functions,
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such as supporting biodiversity, scenic, and recreational values and serving as an upland buffer for 
storms (Mitsch and Gosselink 2000). Salt marshes act as nurseries for several commercially and 
recreationally important fish species. They provide breeding, foraging, and migratory stopover 
habitat for many species of birds. Four species of greatest conservation concern (SGCN), the willet, 
Nelson’s sparrow, saltmarsh sparrow, and seaside sparrow are obligate salt marsh breeders in New 
Hampshire. Other SGCN associated with this habitat are the American Black Duck, and Migratory 
Shorebirds. 
 
 

Protection and Regulatory Status 
 

Salt marshes are regulated by NHDES. Activities that may involve filling, dredging, or destroying 
wetlands in any way are subject to strict guidelines, and approved permits must be obtained before 
work can commence (RSA 482‐A). 
 

Regulatory Protections: NH NHB Database ‐ current, NH NHB Database ‐ historic, Fill and Dredge in 
Wetlands ‐ NHDES, Comprehensive Shoreland Protection Act ‐ NHDES 
 

Regulatory Comments: The dominant Spartina species are not tracked by NH NHB, but several other 
salt marsh plants are. Examples include the American reed (Phragmites australis ssp. americanus) and 
perennial glasswort (Salicornia ambigua). Protections listed refer to salt marsh habitat itself, not the 
array of wildlife species associated with this habitat. 
 
 

Distribution and Research 
 

Rockingham, Strafford 
 

Most of New Hampshire’s salt marsh habitat is located along the open coast, with only 10% located in 
and around Great Bay (NHCP). Salt marshes are found in New Hampshire’s coastal zone, which 
encompasses the following towns: Seabrook, Hampton, Hampton Falls, North Hampton, Rye, 
Portsmouth, New Castle, Newington, Greenland, Stratham, Exeter, Newfields, Newmarket, Durham, 
Madbury, Dover, and Rollinsford .  
 
 

Relative Health of Populations 
 

Historically, the introduction of railroads and roads resulted in reduced or no tidal influence to marsh 
habitat. Currently, negative effects of these transportation systems are still impacting some of New 
Hampshire’s salt marshes. Tidally restricted marshes are less productive than unrestricted marshes 
(Roman et al. 1984). Burdick et al. (1997) noted that observed trends in marsh degradation indicate 
that tidal restrictions negatively affect the entire salt marsh ecosystem. For instance, tidal restrictions 
result in a decrease in flooding frequency and salt and sediment exchange, as well as an increase in 
freshwater from rain and snowmelt. These conditions result in the loss of salt marsh habitat, and 
typical salt marsh vegetation is replaced with invasive reeds and grasses, such as cattails and common 
reed (Sinicrope et al. 1990, Burdick et al. 1997, Brawley et al. 1998). 
In New Hampshire, there are currently 2,4444 ha (6,039 ac) of salt marsh habitat (Stevens and Callahan, 
2015). An estimated 18‐50% of New Hampshire’s original salt marsh habitat has been lost to 
development or inadequate tidal flow (Bromberg and Bertness, 2005). 

 

Habitat Condition 
 

A set of GIS data was used to assess ecological condition of each habitat type. Chapter 3 describes the 



Appendix B: Habitats 
 

New Hampshire Wildlife Action Plan Appendix B Habitats-255 
 

methodology. The data used for this habitat is described below.  
 
Biological Condition:  
Species richness of rare animals within their dispersal distances from the polygon (2015) 
Species richness of rare animals within polygon (2015) 
Species richness of rare plants in polygon (2015) 
Richness of rare and exemplary natural communities in polygon (2015) 

 
Landscape Condition:  
Area (hectares) 
Local Connectedness 

 
Human Condition:  
Index of Ecological Integrity 
 
 
Habitat Management Status:  
 
There is no ongoing population management specifically for salt marsh birds in New Hampshire, but 
inventory work is under way. With historical records from ASNH and ongoing research being 
conducted at UNH, potentially important sites for New Hampshire’s salt marsh birds are being 
identified. Lack of data (e.g., habitat suitability and effects of restoration practices) is a significant 
hurdle in developing effective management guidelines, although NHFG and GBNERR have 
developed a regional analysis of habitat quality and priority areas for conservation and restoration 
opportunities (Stevens and Callahan, 2015). 
 
In a 1994 report, the NRCS identified 31 tidal restriction sites in New Hampshire. Of these, 16 have 
been rectified, 6 are in the planning stages of restoration, and the remaining restrictions are either 
infeasible or unnecessary to fix (NHCP). 
 

 
 

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 shoreline hardening (Threat Rank: High)   
 

Salt marsh is a natural, little to no cost, buffer to shoreline erosion. Sea walls, rip rap and other 
“hardening” structures are sometimes installed for erosion control or to prevent flooding of adjacent 
areas. This infrastructure can have direct impacts to salt marsh, or may affect it indirectly by altering 
local hydrology and/or sediment dynamics. 
 

 
 

Habitat degradation and mortality from oil spills (Threat Rank: High)   
 

Oil may spill from shipping vessels or other industrial infrastructure. 
 



Appendix B: Habitats 
 

New Hampshire Wildlife Action Plan Appendix B Habitats-256 
 

Habitat impacts from roads and culverts that restrict tidal flow (Threat Rank: High)   
 

Roads and culverts can restrict tidal and sediment flow limiting the extent and quality of salt marsh 
that lies to their inland side. Current DES regulations limit, or prevent, the potential for future 
infrastructure that restricts tidal flow to be installed. The effects of current tidal restrictions are likely 
to be exacerbated in the future as sea level rises. 
 

 
 

Habitat degradation from sea level rise (Threat Rank: High)   
 

Sea level is rising relative to land height in New Hampshire due to ocean warming and global ice melt. 
Salt marshes can keep pace with sea level rise by migrating landward if there is adequate sediment 
supply or peat build up and no natural, or human created, barriers are present. When an obstruction 
to inland migration exists, increasing sea level initially converts high marsh to low marsh and 
eventually will drown the marsh converting it to mudflat. 

 
Global and local sea level changes are summarized in Kirshen and Wake (2014). Predicted short and 
long term impacts to salt marsh habitat are evaluated in Stevens and Callahan (2015). 
 
Habitat impacts from fragmentation (Threat Rank: High)   
 

Railways and roads bisect several areas of salt marsh, with Route 1 being a particularly significant 
fragmenting feature. Historically marsh has been drained to build parking areas, harbor structures, 
and other residential and commercial development. Current DES regulations limit, or prevent, the 
potential for future fragmenting infrastructure to be installed. Existing habitat stress comes from 
existing features reducing tidal and sediment flow. This is likely to be exacerbated in the future as sea 
level rises and these fragmenting features will frequently act as barriers to inland migration. 

 
Bromberg and Bertness (2005) estimate 18-50% of New Hampshire's historic salt marsh has been 
lost. They found salt marsh loss to be significantly correlated to urban growth in New England. 
 
Habitat degradation from debris brought in on tides, run‐off, direct deposit and storms) 
(Threat Rank: Medium) 
 
 
Large debris such as docks, tires, or plywood can be washed in with the tide and cause significant, 
but very localized, impacts by blocking light and smothering salt marsh plant growth. 

 
Habitat impacts from insecticide use (mosquito treatment) (Threat Rank: Medium)   
 

Some towns contract with commercial pesticide companies to apply the mosquito larvicide Bacillus 
thuringiensis israelensis (Bti) to their salt marshes. Under certain conditions insecticides are also 
sprayed to kill adult mosquitos. These decisions are made at the community level. RSA 142‐A is policy 
that says mosquito control must be allowed on state lands when a public health threat is declared. 
 

 

 

Habitat degradation from stormwater run‐off from impervious surfaces (Threat Rank: 
Medium) 
 
Run‐off can have direct erosion impacts, but associated nutrient load is commonly of most significance, 
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particularly in the low marsh. Increased nutrients stimulates above ground growth of cord grass 
(Spartina alterniflora). However, it also causes a reduction in root and rhizome growth which 
destabilizes the marsh edge. This is exacerbated as increased nutrients boost microbial decomposition 
of organic marsh peat (Deegan et al. 2012). 
 

Habitat impacts from introduced or invasive animals (Threat Rank: Medium)   
 

European green crabs (Carcinus maenus) impacts on salt marsh and other coastal habitats are of 
particular concern. It is thought their burrowing activity results in clipping off plant roots and so die 
back of the low salt marsh and consequently a significant increase in erosion potential. Belknap and 
Wilson (2014) present preliminary evidence for southern Maine. A pilot study using the same 
protocols was implemented in Great Bay National Estuarine Research Reserve in 2015. 
 

Habitat impacts from mosquito ditching (Threat Rank: Medium)   
 

Salt marshes have been ditched historically to limit the amount of standing surface water that can 
provide opportunities for salt marsh mosquitos to breed and larvae develop. During the 1930's, 
90% of Atlantic coastal marshes were ditched (Bourn, W. S. and C. Cottam, 1950). 
 
 

List of Lower Ranking Threats: 
 

Habitat impacts and mortality from shipping activity 

Habitat degradation from eutrophication from run‐off 

Habitat impacts from mercury deposition 

Habitat impacts from introduced or invasive plants 
 

Habitat impacts from ditch plugs that cause peat to break down faster 
 

Habitat degradation due to mowing and filling 
 

Habitat impacts from storm surge and sea level rise infrastructure 
 

Habitat impacts from increased temperatures that accelerate peat decomposition 
 

Habitat impacts from altered precipitation patterns 
 

Habitat impacts from shifting precipitation patterns that decrease ice‐born sediment inputs 
 

Habitat impacts from shifting precipitation patterns that erode channels 
 

Habitat degradation from docks 
 

Habitat Conversion due to development 
 
 

Actions to benefit this Species or Habitat in NH 
 

Support multi‐agency minor and major oil spill response plan coordinated by DES.   
 

Primary Threat Addressed: Habitat degradation and mortality from oil spills 
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Specific Threat: Oil spills 
 

Objective: 

Contain any oil spill as soon as possible and limit, or prevent, the amount reaching shore. 
 

General Strategy: 
 

Political Location: Watershed Location: 
 

 

Remove or reroute existing fragmenting features when possible.   
 

Primary Threat Addressed: Habitat impacts from fragmentation 

 
Specific Threat: Residential & commercial development 
 

Objective: 

Restore salt marsh by removal, or retrofit of, currently fragmenting features 
 

General Strategy: 
 

 
Political Location: Watershed Location: 

Coastal Watershed 
 

 

Increase culvert size / road porosity.   
 
Primary Threat Addressed: Habitat impacts from roads and culverts that restrict tidal flow 

 
Specific Threat: Other ecosystem modifications 

 
Objective: 

Remove, or increase the size of, culverts that restrict tidal flow. 
 

General Strategy: 

Remove, or increase the size of, culverts that restrict tidal flow. 
 

Political Location: Watershed Location: 

Coastal Watershed 
 

 

Support multi‐agency minor and major oil spill response plan coordinated by DES.   
 

Primary Threat Addressed: Habitat degradation and mortality from oil spills 

 
Specific Threat: Oil spills 
 

Objective: 

Prevent oil from being washed onto salt marsh. 
 

General Strategy: 

Remove oil from water before reaches salt marsh. 
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Political Location: Watershed Location: 

Coastal Watershed 
 

Conserve low lying areas of undeveloped adjacent upland   
 

Primary Threat Addressed: Habitat degradation from sea level rise 

 
Specific Threat: Habitat shifting & alteration 
 

Objective: 

Protect low lying areas of undeveloped upland adjacent to exisiting salt marsh to allow migration 
as sea level rises 
 

General Strategy: 

Use the Sea Level Affecting Marshes Model (SLAMM) results to identify priority parcels for 
conservation that are adjacent to highest quality salt marsh and are likely to support largest pieces 
of contiguous salt marsh for the longest period of time. 
 
Political Location: Watershed Location: 

Coastal Watershed 
 

 

Support multi‐agency minor and major oil spill response plan coordinated by DES.   
 

Primary Threat Addressed: Habitat degradation and mortality from oil spills 

 
Specific Threat: Oil spills 
 

Objective: 

Contain any oil spill as soon as possible and limit the amount, or prevent it, reaching shore. 
 

General Strategy: 
 

Political Location: Watershed Location: 

Coastal Watershed 
 

 

Encourage use of low impact development (LID) infrastructure in new and retrofit 
development 
 

Primary Threat Addressed: Habitat degradation from stormwater run‐off from impervious surfaces 

 
Specific Threat: Run‐off 
 

Objective: 

Reduce the amount of run off reaching salt marshes 
 

General Strategy: 

Increase the amount of low impact development infrastructure to manage storm water. 
 

Political Location: Watershed Location: 

Coastal Watershed 
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Leave vegetative buffers next to salt marsh that are as wide as possible using both 
voluntary and regulatory actions. 
 

Primary Threat Addressed: Habitat degradation from stormwater run‐off from impervious surfaces 
Specific Threat: Run‐off 
 
Objective: 

Maintain a wide vegetative buffer next to salt marshes where possible to reduce amount of run 
off reaching the marsh. 
 
General Strategy: 

Outreach on effectiveness of buffers in mitigating run off to town conservation commissions, 
zoning and planning boards. 
 

Political Location: Watershed Location: 

Coastal Watershed 
 

 

Target insecticide application for public health, rather than annoyance, concerns.   
 

Primary Threat Addressed: Habitat impacts from insecticide use (mosquito treatment) 

 
Specific Threat: Pollution 
 

Objective: 

Protect public health in the most cost effective and ecologically sensitive manner. 
 

General Strategy: 

Strategic application of mosquito insecticides to focus on habitats that vector carrying mosquito 
species are primarily associated with e.g., red maple swamps. Salt marshes are traditionally 
sprayed for the annoyance mosquito species. 
 

Political Location: Watershed Location: 

Coastal Watershed 
 

 

Encourage debris removal by supporting International Coastal Cleanup and informal 
volunteer activities. 
 

Primary Threat Addressed: Habitat degradation from debris brought in on tides, run‐off, direct 
deposit and storms 

 
Specific Threat: Pollution 
 

Objective: 

Remove debris from salt marsh before it impacts vegetation. 
 

General Strategy: 

Encourage marine debris removal activities in salt marsh as well as beach environments. The Blue 
Ocean Society is currently most involved in organizing these activities and they have at least one 
salt marsh they regularly patrol. 
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Political Location: Watershed Location: 

Coastal Watershed 
 

 

Develop a set of BMPs for shoreline buffers alternative to hard structures.   
 
Primary Threat Addressed: Habitat degradation from shoreline hardening 

 
Specific Threat: Human intrusions & disturbance 
 

Objective: 

Use natural shoreline buffers to prevent shore erosion in new and retroactive development 
when possible. 
 

General Strategy: 

Develop BMPs and local demonstration areas that demonstrative effective alternatives to 
hardened shoreline structures. 
 

Political Location: Watershed Location: 

Coastal Watershed 
 

 

Remove green crabs by trapping   
 

Primary Threat Addressed: Habitat impacts from introduced or invasive animals 

 
Specific Threat: Invasive non‐native/alien species/diseases 
 

Objective: 

Reduce the number of green crabs burrowing in the salt marsh 
 

General Strategy: 

Trap 
 

Political Location: Watershed Location: 

Coastal Watershed 
 

 

Restore natural wetland hydrology   
 

Primary Threat Addressed: Habitat impacts from mosquito ditching 

 
Specific Threat: Natural system modifications 
 

Objective: 

Restore natural wetland hydrologic flow. 
 

General Strategy: 

Restore natural wetland hydrology by allowing excavated ditches to collpase and fill in naturally or 
by active restoration. 
 

Political Location: Watershed Location: 

Coastal Watershed 
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