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Marsh and Shrub Wetlands 
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Acres in NH: 154,340 

Percent of NH Area: 3 

Acres Protected: 41,672 
Percent Protected: 27 

 

 

 

Habitat Distribution Map 
 

 
Habitat Description 

 

The marsh and shrub wetland habitat described here corresponds to the drainage marsh ‐ shrub 
swamp and sand plain basin marsh systems described by NHNHB (Sperduto 2011). Drainage marsh‐ 
shrub swamp systems have a broad flood regime gradient that is often affected by the presence or 
abandonment of beaver (Castor canadensis) activity (Sperduto 2011). Generally, the trophic regime of 
these systems is moderately to strongly minerotrophic, with soils consisting of poorly drained 
decomposed muck and mineral with a pH between 5 and 6 (Sperduto 2011). 
The drainage marsh ‐ shrub swamp system is often grouped into three broad habitat categories: 
meadow marshes (wet meadows), emergent marshes, and scrub‐shrub wetlands. Meadow marshes 
are often dominated by herbaceous vegetation (especially sedges) often less than 1 m in height and 
saturated for long periods during the growing season, but seldom flooded (Pedevillano 1995, NHDES 
Wt 101.91). Because meadow marshes are a subset of an overall herbaceous emergent vegetation 
category, they will be discussed in this profile along with marshes unless stated otherwise. NHNHB 
terminology will be used to describe different meadow marsh communities (Sperduto 2011, Sperduto 
and Nichols 2011). Examples of ‘wet meadow’ natural communities in New Hampshire may include 
tall graminoid meadow marsh, sedge meadow marsh, and short graminoid ‐ forb meadow 
marsh/mudflat (Sperduto and Nichols 2011). Representative wildlife that use wet meadows include 
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ribbon snake (Thamnophis sauritus sauritus), northern harrier (Circus cyaneus), northern leopard frog 
(Lithobates pipiens), and spotted turtle (Clemmys guttata; Benyus 1989). 

 
Emergent marshes are dominated by emergent herbaceous vegetation and have a water table that is 
generally at or above the surface throughout the year, but can fluctuate seasonally (Pedevillano 1995, 
NHDES Wt101.51). Examples of marsh natural communities in New Hampshire include cattail 
marshes and emergent marshes (Sperduto and Nichols 2012). Wildlife associated with emergent 
marshes include Blanding’s turtle (Emydoidea blandingii), spotted turtle (Clemmys guttata), pied‐ 
billed grebe (Podilymbus podiceps), American black duck (Anas rubripes), northern harrier (Circus 
cyaneus), American bittern (Botaurus lentiginosus), Virginia rail (Rallus limicola), sora (Porzana 
carolina), least bittern (Ixobrychus exilis), common gallinule (Callinula chloropus), great‐blue heron 
(Ardea herodias), red‐winged blackbird (Agelaius phoeniceus), muskrat (Ondatra zibethica), mink 
(Mustela vison), and spring peeper (Pseudacris crucifer) (Benyus 1989, Pedevillano 1995). 
Woody vegetation, predominantly saplings and shrubs, dominates shrub swamps. They frequently 
flood in the spring or contain pockets of standing water (Pedevillano 1995). Examples of natural 
communities in New Hampshire include: highbush blueberry ‐ winterberry shrub thicket, buttonbush 
shrubland, and alder ‐ dogwood ‐ arrowwood alluvial thicket. Wildlife associated with shrub swamps 
includes Blanding’s turtle (Emydoidea blandingii), spotted turtle (Clemmys guttata), New England 
cottontail (Sylvilagus transitionalis), Canada warbler (Wilsonia canadensis), American woodcock 
(Philohela minor), gray catbird (Dumetella carolinensis), moose (Alces alces), and many breeding 
amphibians (Benyus 1989, Pedevillano 1995). 
Although no invertebrate species are discussed here specifically, numerous groups of invertebrates 
use marsh and shrub wetlands for one or all life stages including but not limited to worms (e.g., 
leaches, flatworms, earthworms), mollusks (snails, clams, and mussels), crustaceans (e.g., scuds, 
decapods), mayflies, caddisflies, dragonflies and damselflies, and water beetles. 

 
Justification (Reason for Concern in NH) 

 

Eighteen species of conservation concern addressed in the New Hampshire Comprehensive Wildlife 
Strategy depend on this habitat and a number of other species use this habitat for foraging, nesting, 
breeding, and cover. Also, several state or federally rare natural communities are associated with this 
habitat (Taylor et al. 1996). 
Wetlands are habitats that provide a number of critical functions such as flood control, pollutant 
filters, shoreline stabilization, sediment retention and erosion control, food web productivity, wildlife 
habitat, recreation, and education (Tiner 1984, North American Waterfowl Management Plan 1986, 
New Hampshire Office of State Planning 1989). Expenditures related to waterfowl alone generate 
several billion dollars annually in North America (North American Waterfowl Management Plan 1986). 
Although the number of wetlands filled in New Hampshire has been small compared to the overall 
amount of wetlands available in the landscape, impacts to ‘non‐impacted’ wetlands from surrounding 
land use is of great concern, especially in southern New Hampshire. Protecting landscapes with 
relatively undisturbed freshwater wetlands will be critical for maintaining biodiversity and ecological 
functions in the Northeast (Sundquist and Stevens 1999, Hunt 2005). 

 

 
 

Protection and Regulatory Status 
 

The following rules, regulations, and acts represent those that are most likely to affect freshwater 
marshes and shrub wetlands in New Hampshire. This is not intended to be a complete list of all 
possible regulations.  
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International 
North American Wetlands Conservation Act (1989): enacted to support the goals of the North 
American Waterfowl Management Plan of 1986. 
 
Federal 

 Clean Water Act‐Section 404; administered by the USACE and USEPA: regulates discharge 
of dredge or fill material into “waters of the United States” including wetlands. 

 Migratory Bird Conservation Act (1929): authorizes federal acquisition of land for 
migratory waterfowl refuges. 

 Emergency Wetlands Resources Act (1986): requires the Secretary of Interior (through USFWS) to 
produce updated reports every ten years on the status and trends of wetlands and deepwater 
habitats in the conterminous United States (Dahl and Johnson 1991); Section 303‐ requires 
inclusion of wetlands in statewide comprehensive outdoor recreation plans (SCORP). 

 
State 

 Fill and Dredge in Wetlands; NHDES (NHDES, RSA 482‐A)‐ requires applicant to obtain a permit to 
fill or dredge jurisdictional wetland habitats. The NHDES has placed emphasis on preserving bogs 
and marshes based upon rarity and difficulty in restoration of value and functions (NHDES Wt 
302.01). For all major (> 1,800 m2) and minor (270‐ 1,800 m2) impact projects, the applicant must 
assess impacts to plants, fish, and wildlife including rare, special concern species, state and 
federally listed threatened and endangered species, species at the extremities of their ranges, 
migratory fish and wildlife, and exemplary Natural communities identified by the NHNHB (NHDES 
Wt 302.04). The NHDES Wetlands Bureau does not require construction setbacks from non‐tidal 
freshwater wetlands (except under RSA 485‐A). 

 Water Pollution and Waste Disposal Statute (RSA 485‐A)‐ subsurface wastewater disposal 
systems must be greater than 15 m (50 ft) from poorly drained (hydric B) soils and 23 m (75 ft) 
from very poorly drained (hydric A) soils. 

 Exotic Aquatic Weeds (RSA 487:16‐a), NHDES ‐ the sale, distribution, importation, purchase, 
propagation, transportation, or introduction of exotic aquatic weeds into the state is prohibited. 

 New Hampshire Endangered Species Conservation Act (RSA 212‐A) 

 Nongame Species Management Act (1988) (RSA 212‐B)—the NHFG Nongame and Endangered 
Species Program has responsibility and authority to conduct research, management, and 
education related to those species not hunted, fished, or trapped. 

 Waterfowl Conservation Program (RSA 214:1‐d) ‐ funds from the NHFG Waterfowl 
Conservation account may be used for the development, management, preservation, 
conservation, restoration, acquisition, and maintenance of migratory waterfowl habitat. 

 Native Plant Protection Act (RSA 217‐A); 
NHNHB 

 

 Local 

 Designation of Prime Wetlands (RSA 482:a‐15): towns may designate individual wetlands as ‘prime’ 
based on NHDES protocol (NHDES Wt 700). Projects located in or adjacent to designated prime 
wetlands under RSA 482‐A:15 are considered major impact projects and require a full application to 
NHDES. 

 Local wetland regulations and zoning vary considerably. Recommended buffer distances 
are summarized in Chase et al. (1995). 
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Distribution and Research 
 

Drainage marsh ‐ shrub swamp systems are widespread throughout New Hampshire (Sperduto 2011), 
although the White Mountain region likely has a lower density than other areas. Sand plain basin 
marsh systems occur mostly east‐central and southern New Hampshire but may occasionally occur 
further north (Sperduto 2011). For the distribution of natural communities in each Ecoregion 
subsection, see Sperduto and Nichols (2011). 
 
Field‐verify the prediction of mapped wetlands, especially for high priority sites and where rare 
natural communities may occur. Rare and at‐risk wildlife should be incorporated into habitat‐
based inventories. 
 
The Marsh and Shrub Wetland mapping could be potentially improved as new and updated GIS 
layers become available. Periodic updating and refining of this layer will be necessary to ensure 
appropriate conservation actions are being taken for the highest priority wetlands and update 
changes to wetland communities due to natural (e.g., succession) or anthropogenic (e.g., wetland 
filling) causes. 

 
Relative Health of Populations 

 

Marsh area (ha) was greatest in the Gulf of Maine Coastal Plain and least abundant in the Vermont 
Piedmont, White Mountains, and Northern Connecticut River Valley ecoregion subsections. 

 
Between 2004 and 2015, NH DES documented approximately 950 acres of wetlands lost in New 
Hampshire through development activities (Crystal, pers. Comm). 

 
 
 

Habitat Condition 
 

A set of GIS data was used to assess ecological condition of each habitat type. Chapter 3 describes the 
methodology. The data used for this habitat is described below.  
 
Biological Condition:  
Species richness of rare animals within polygon 
Species richness of rare animals within their dispersal distances from the polygon 
Species richness of rare plants in polygon 
Richness of rare and exemplary natural communities in polygon 

 
Landscape Condition:  
Area of largest marsh in the Complex 
Number of dominant NWI vegetation classes (FO, EM, SS, PUB, AB) in the Complex 
Number of marsh polygons in the Complex 
Local Connectedness 
Landscape Complexity 

 
Human Condition:  
Index of Ecological Integrity 
Road density is within 250 meters of the Complex 
NHDES Landscape Level Wetlands Assessment score for Water Quality degradation 
NHDES Landscape Level Wetlands Assessment score for Human Activity within 500 feet 
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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. 

 
Mortality and habitat impacts (fragmentation) from roads (Threat Rank: High)   

 

Depending on the extent of fragmentation and loss or degradation of upland habitat, wildlife may be 
affected differently. Most species associated with wetlands use a portion of surrounding uplands for 
foraging, dispersing, reproduction, egg laying, resting, cover, and overwintering (Semlitsch and Bodie 
2003). Extent and area of upland use can vary widely among species. Impacts to upland habitats from 
development can result in direct mortality of individuals, create barriers to dispersal, fragment species 
populations, eliminate or reduce the quality of nesting or forage habitat, and increase predation of 
nests or young as a result of generalist predators benefiting from an abundance of forage. 

 
Habitat fragmentation can influence many species including those with limited mobility (Mader 1984, 
Reh and Seitz 1990, Herrmann et al. 2005). Marsh and other wetland taxa are more likely to disperse 
through forested uplands than non‐forested uplands (deMaynadier and Hunter 1999, Nekola et al. 
2002), so habitat fragmentation could alter the upland to the extent that individuals are no longer able 
to migrate. Marshes and other wetlands are patchy habitats within an upland landscape, and the 
wildlife that depend on them often exhibit little migration between patches (Gibbs 2000). With this 
limited migration and limited genetic exchange, any further hindrance to migration between habitats 
could render local populations vulnerable to extinction. 

 

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

New Hampshire permits the control of mosquitoes using larvicides (bacteria and insect growth 
regulators) and adulticides (pyrethroid synthetic pesticides) (NH DHHS 2008). Many of these 
pesticides can affect a broad spectrum of insect and other invertebrate species. 

 
Larvicides are applied specifically to wetlands. Insect growth regulators like methoprene are broadly 
toxic to invertebrates, particularly crustaceans. Bacterial controls like Bacillus thuringiensis var. 
israelensis (BTI) are toxic to non‐biting midges, which are an important food source in wetlands for a 
variety of wildlife species, including invertebrates, fish, amphibians, and birds. Pyrethroid adulticides 
are highly toxic to many aquatic organisms and are specifically prohibited from being applied to 
wetlands and water bodies. However, these chemicals can enter wetlands through drift from aerial 
spraying (Mazzacano & Black 2013). 

 
Habitat degradation from sedimentation (Threat Rank: Medium)   

 

Elevated levels of sediments entering wetlands arrive through runoff from roads, construction sites, 
and agricultural fields. Sediment deposition in wetlands can lead to decreased plant species diversity 
and favorable conditions for the spread of invasive plants (Wright et al. 2006). 

 
Sediment deposition in wetlands can influence the ability of seeds to germinate and grow by altering 
light availability, temperature, and oxygen levels in the soil (Wardrop & Brooks 1998). Sediment 
deposition can also reduce microtopographic variation and surface area in the wetland that 
contributes to native species diversity. Relatedly, higher sediment deposition rates favored invasive 
species tolerant of sediment such as reed canary grass (Werner & Zedler 2002). 
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Habitat degradation from non‐point and point contaminants (Threat Rank: Medium)   
 

There are a variety of pollutants that can enter wetlands as a result of runoff from roads and other 
developed areas. These include hydrocarbons from oil and gasoline, metals such as lead, zinc, and 
copper, and road salt. 

 
Metals and hydrocarbons can have toxic effects on wildlife that vary depending on species and type of 
contaminant. Salt runoff can have significant impacts to freshwater and terrestrial plant species, 
causing dieback or failure to germinate (Wright et al. 2006). 

 

Habitat degradation from fertilizer that increases eutrophication (Threat Rank: Medium)   
 

Runoff of fertilizers from agricultural fields and lawns into wetlands can result in algal blooms. The 
decomposition of the organic matter produced during these algal blooms results in depleted levels of 
dissolved oxygen, which can impact wetland wildlife and plant species. 

 
Algal blooms resulting from fertilizer runoff reduces dissolved oxygen concentrations enough to kill or 
displace fish and invertebrates (Carpenter et al. 1998). Elevated nutrient levels in wetlands also favors 
the growth and spread of invasive plants (Wright et al. 2006). 

 

Habitat impacts and conversion due to development of surrounding uplands (Threat Rank: Medium)  
 

Depending on the extent of fragmentation and loss or degradation of upland habitat, wildlife may be 
affected differently. Most species associated with wetlands use a portion of surrounding uplands for 
foraging, dispersing, reproduction, egg laying, resting, cover, and overwintering (Semlitsch and Bodie 
2003). Extent and area of upland use can vary widely among species. Impacts to upland habitats from 
development can result in direct mortality of individuals, create barriers to dispersal, fragment species 
populations, eliminate or reduce the quality of nesting or forage habitat, and increase predation of 
nests or young as a result of generalist predators benefiting from an abundance of forage. 

 
Wildlife that uses a landscape of wetland and upland mosaics are not protected adequately by existing 
state regulations. Although wetlands are given special attention through state permitting and this 
activity is warranted, most upland habitats are given little consideration. Alteration of terrain permits 
are required when more than 9,290 m2 (100,000 ft2) of terrain are affected, and these are reviewed 
for wildlife impacts, including rare or endangered species. However, projects that affect smaller 
upland areas, even if they are adjacent to wetlands, are not reviewed. Maintaining undisturbed 
terrestrial buffers around wetland habitats is critical to protecting water resources and maintaining 
population viability for many species (Semlitsch and Bodie 2003). For example, loss of nesting cover 
has contributed to long‐term declines of some duck species (e.g., American black duck, North 
American Waterfowl Management Plan 1986). The NHFG requires at least a 91 m (300 ft.) 
undeveloped upland buffer in areas protected for nesting waterfowl. In an analysis of appropriate 
buffer distances for protecting water resources in New Hampshire, Chase et al. (1995) determined 
that a 30 m (100 ft.) vegetated buffer around wetlands is likely to protect many water resources and 
habitat for some wildlife species. However, many reptiles and amphibians require much larger buffers 
(e.g., 127‐290 m) to prevent population declines (Semlitsch and Bodie 2003). Some species (e.g., 
Blanding’s turtle) may travel several kilometers from occupied wetlands. Therefore, a landscape‐level 
planning effort will be required to maintain the biodiversity of New Hampshire’s landscape. 
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List of Lower Ranking Threats: 
 

Habitat degradation from altering wetland hydrology 
 

Habitat degradation from changes in precipitation patterns that change duration and seasonality of 
flooding 

 

Habitat degradation from increased temperatures that make habitat more vulnerable to invasive 
species 

 

Habitat degradation and mortality from forestry activities near wetland 
 

Mortality and habitat degradation due lead from ammunition and tackle 
 

Habitat degradation and mortality from legal and illegal OHRV and snowmobile activity 
 

Habitat conversion from the direct filling of wetlands for development 
 

Habitat conversion and mortality from the removal of beaver and human‐made dams 
 

Habitat degradation from mercury deposition 
 

Habitat degradation from groundwater and surface withdrawals 
 

Mortality from lake and pond drawdowns 
 

Habitat degradation from dredging ponds and removal or management of vegetation 
 

Habitat degradation and species impacts from introduced or invasive plants 
 

Species impacts from introduced or invasive animals 
 

Disturbance from acid deposition 
 

Mortality from hiking and biking trails 
 
 

Actions to benefit this Habitat in NH 
 

Prioritize locations and mitigation strategies to reduce direct mortality of wildlife on existing roads 
and promote connectivity among fragmented habitat 

 

Primary Threat Addressed: Mortality and habitat impacts (fragmentation) from roads 
 

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

Objective: 

The objective is to identify important locations and appropriate strategies for mitigating the effects of 
roads on mortality of wildlife species and connectivity among populations in habitat patches 
fragmented by roads. 

 
General Strategy: 

This action will have the following components: (1) identify high priority locations for implementing 
road‐mitigation strategies. These priority locations may be based on individual species of concern, 
high mortality of multiple species, concerns regarding wildlife‐vehicle collisions and public safety, 
and/or regional connectivity analyses such as the Staying Connected Initiative. Approaches used for 
identifying priority locations may include spatial models and direct observation of live and dead  
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animals on roads (Clevenger et al. 2002, Beaudry et al. 2008, Langen et al. 2009, Patrick et al. 2012); 
(2) Identify appropriate mitigation strategies such as signage and crossing structures based on 
biophysical setting and the ecology of target (Jackson 2003, Patrick et al. 2010); (3) Support enabling 
conditions for implementing road mitigation strategies including increased public funding and 
appropriate policies and procedures for transportation management agencies that ensure that 
reengineering of existing structures such as curbs, culverts and underpasses promotes wildlife 
passage. Priority species will include Blanding’s turtle, spotted turtle, and New England cottontail. 

 

 

Political Location: Watershed Location: 
 
 

Promote measures to protect wetlands as described in “Innovative Land Use Planning Techniques.”   
 

Primary Threat Addressed: Habitat impacts and conversion due to development of surrounding 
uplands 

 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
 

Objective: 

The objective is reduce impacts to wetlands from other land uses, including development, 
transportation, and agriculture. 

 

General Strategy: 

“Innovative Land Use Planning Techniques” is a document developed by the Department of 
Environmental Services to present ideas on land use planning to New Hampshire municipalities. 
Included among these ideas are suggestions for protecting wetlands from various forms of human 
disturbance, focusing on the creation of local ordinances to establish buffers around wetlands and 
watercourses. NHFG should work with the NH Association of Conservation Commissions to emphasize 
the value of such protections to wildlife resources. 

 

 

Political Location: Watershed Location: 
 
 

Minimize the effect of new road construction on wildlife mortality and habitat fragmentation   
 

Primary Threat Addressed: Mortality and habitat impacts (fragmentation) from roads 
 

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

Objective: 

The objective is to ensure that new roads are designed and located with the goal of minimizing effects 
on wildlife mortality and habitat fragmentation 

 
General Strategy: 

New roads should be avoided where possible. When road construction is justified, roads should be 
located to avoid bisecting wetlands, wetland/upland interfaces, large blocks of contiguous habitat, 
and other habitat types that organisms traverse during their life‐history cycle (for example, adjacent 
to known snake hibernacula). Where new roads will cross known or likely wildlife movement paths or 
fragment previously contiguous habitat, an evaluation of the most appropriate mitigation strategies 
should be conducted based on the threat status of the species, the biophysical setting and 
corresponding nature of the wildlife crossing (for example organisms concentrated in a narrow  
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corridor of suitable habitat or spread along a long road segment), and traffic volume. On high traffic 
volume roads, a combination of regularly maintained barrier fences and suitable crossing structures 
should be used. On low traffic volume roads, ensuring that curbs and other barriers do not prevent 
crossing may be the most appropriate strategy (i.e. facilitating the passage of organisms over the 
roadway). Signage as a strategy for reducing mortality should be used with consideration due to 
concerns that this approach is not effective. Reducing vehicle speed through road‐design elements 
can be an effective tool for reducing wildlife‐vehicle collision.  This strategy requires information 
regarding appropriate road location and design being readily available in an appropriate format for 
use by decision‐makers. The efficacy of this strategy will be greatly increased by ensuring that best 
management practices are embedded in policies and procedures of transportation management 
agencies, state agencies, and local municipalities. 

 

 

Political Location: Watershed Location: 
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