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Acres in NH: 55889 

Percent of NH Area: 1 

Acres Protected: 20120 

Percent Protected: 36 
 
 
 

 
Habitat Distribution Map 

 

 
Habitat Description 

 

Peatlands as described here are open wetlands characterized by organic (peat) soils derived from 
incompletely decomposed plant matter. This habitat corresponds to 7 different natural community 
systems as described by NHNHB (Sperduto 2011), and only includes open wetlands dominated by 
shrubs, herbs, and mosses. Forested wetlands with peat soils are included in either the Temperate 
Swamp or Northern Swamp habitats. Peatlands develop in saturated areas where the growth rate of 
plants exceeds the decomposition rate of their remains. Over time, this imbalance results in the build‐ 
up of thick deposits of peat. In kettle hole bogs and poor level fen/bogs, the conditions are highly 
acidic, nutrient poor, and oxygen deprived. Medium level fens are less acidic, more oxygen‐rich, and 
have higher concentrations of mineral nutrients. Both rich and poor peatlands have numerous plant 
species adapted to the growing conditions in these habitats. 

 
Peatland natural community systems are differentiated primarily by their landscape position and the 
source and mineral content of water. Kettle hole bog systems are found primarily in central and 
southern New Hampshire and form where large blocks of glacial ice detached from the retreating ice 
sheet and melted, forming holes that held water and subsequently filled in from the edges with peat. 
These bogs generally do not have inlet or outlet streams and receive most of their water from 
precipitation, augmented by some surface runoff from their small watersheds. As a result, kettle hole 
bogs are typically the most acidic and nutrient poor of peatland systems. A typical vegetation  
 
sequence from the upland border to the center of the kettle hole is a marshy moat, a tall shrub fen  
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or black spruce swamp, within which is an open boggy area of black spruce (Picea mariana) and 
leatherleaf (Chamaedaphne calyculata), then a floating moss carpet with extremely dwarfed shrubs, 
and patches of Sphagnum in open pools. 

 
Poor level fen/bog systems are open, very acidic peatlands that receive very limited inputs of mineral 
nutrients from the surrounding uplands, and have very little or no groundwater or lake and stream 
influence. They occur in a variety of landscape settings, ranging from nearly closed‐basins to broad 
drainageways with sluggish, meandering streams, and adjacent to lakes but away from the influence 
of the lake‐water. Floristically, poor fens tend to have a species composition very similar to that of 
kettle hole bogs, but poor fens may lack some of the natural communities characteristic of the 
centers of kettle hole bogs. 
Medium level fen systems are open, acidic peatlands with greater inputs of mineral nutrients than 
poor level fen/bogs due to the effects of upland runoff, exposure to lake and stream water, or limited 
groundwater seepage. They have higher pH values than poor fens or bogs. They occur in a variety of 
landscape settings, but mostly along stream and lake borders where the nutrient levels and seasonal 
fluctuations of water levels are greater than in poor level fens, but less than in emergent marshes 
(thus allowing peat to accumulate over the long term). These systems are a mosaic of open, sedge‐ 
dominated fens, dwarf to medium‐height shrublands, and open moss lawns, carpets, and pools. A 
typical natural community sequence from the upland border towards the center of the basin, 
channel, or water‐margin is as follows: a moat; a tall shrub fen zone; a dense medium‐height shrub 
zone with sweet gale (Myrica gale); sedge fen; and open moss carpet areas closest to the water’s 

edge. Moss carpets or lawns are typically not present or well developed in fens along streams, but are 
more common in lake border or floating mat settings. Medium level fens are found statewide, and 
are more common than kettle hole bog and poor level fen/bog systems. 

 
In addition to the systems discussed above, NHB has described four other peatland natural 
community systems: montane sloping fen system, calcareous sloping fen system, patterned fen 
system, and alpine/subalpine bog system. All four of these systems are quite rare in New Hampshire, 
and occurrences tend to be small (<5 acres). The alpine/subalpine bog system occurs only in the 
alpine zone of the White Mountains, and is included in the Alpine Habitat Profile. 
 

 
Justification (Reason for Concern in NH) 

 

Conservation of peatlands is vital to the continued existence of many rare species in New Hampshire. 
Changes in nutrients, water quality, or hydrologic inputs to peatlands can convert them to non‐ 
peatland wetlands that may not be suitable for original flora and fauna. Southern New Hampshire 
peatlands are susceptible to development, while northern peatlands require protection from 
potentially damaging forestry practices. 
Peatlands play a vital role in carbon and nitrogen cycling (Moore 2002). However, peatlands across 
the globe may be at risk due to climate change, which may push these communities further north. 
The current range of many peatland communities barely extend southward into northern New 
Hampshire, making them, and the wildlife that depend on them, particularly vulnerable in this state. 
Many rare peatland plants are restricted to the northern or southern part of the state, or to higher 
elevations. Likewise, several wildlife species such as the ringed boghaunter, rusty blackbird (Euphagus 
carolinus), and northern bog lemming are restricted to only those peatlands in either the northern or 
southern part of the state. 
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Protection and Regulatory Status 
 

Federal 

 Clean Water Act Sections 401 (USEPA 2005a), 402 (USEPA 2005b), 404 (USEPA 2005c): 
Requires a permit for discharge of pollutants, dredge, or fill material into navigable waters, 
such that the discharge will comply with water quality standards. 

 
State 

 RSA 482‐A, Fill and Dredge in Wetlands (New Hampshire General Court 2004): Requires a permit 
for any project involving dredge or fill impacts to wetlands. 

 Wt 303.02, Wetlands Bureau rules (NHDES 2004): Projects involving bogs, designated Prime 
Wetlands, rare or exemplary natural communities in wetlands, or endangered or threatened 
wildlife in wetlands are considered major impact projects. 

 RSA 485‐A, Water Pollution and Waste Disposal (New Hampshire General Court 2004): subsurface 
wastewater disposal systems must be greater than 15 m from poorly drained (hydric B) soils and 
23 m from very poorly drained (hydric A) soils. 

 RSA 217‐A, Native Plant Protection Act (New Hampshire General Court 2004): Removing 
threatened, endangered or special concern plants from public land or land owned by another 
party is prohibited. 

 
 

Distribution and Research 
 

Peatlands are broadly distributed throughout the northeastern United States and Canada. However, 
many peatland types have a restricted distribution. New Hampshire is in a transition zone where 
peatlands typical of southern regions and northern boreal regions can be found. Medium level fens 
and poor level fens and bogs are widespread in New Hampshire. Kettlehole bogs and coastal conifer 
peat swamps reach their northern extent in southern and central New Hampshire. Patterned fens and 
calcareous sloping fens are restricted to northern New Hampshire, and alpine/subalpine bogs and 
montane sloping fens are restricted to high elevations of the White Mountains and northern New 
Hampshire. Peatlands are sparse in mountainous regions. 

 
Surveys should be conducted for peatland species that are found in adjacent states and provinces, 
and to confirm and update New Hampshire’s rare species records. Targeted species could include 
northern bog lemming and bog elfin (Callophrys lanoraieensis). 

 
Relative Health of Populations 

 

At just under 56,000 acres, total peatland area is less than 1% of New Hampshire’s total land area. 
The majority of known peatland area falls within 5 ecoregions (Figure 1): the two coastal ecoregions, 
the two northernmost ecoregions, and one central ecoregion (Sebago‐Ossipee Hills and Plain). 

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

 
Human Condition:  
Index of Ecological Integrity 
Road density 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 
 
Habitat Management Status: 
 
Habitat management of peatlands is generally limited to land protection (see Protection and 
Regulatory Status). Restoration of peatlands is difficult and more commonly practiced in areas 
where peat is frequently mined or where forestry activities regularly occur on peatlands. These 
activities are not 
known to occur in New Hampshire at a large scale. Consequently, there is little active management of 
peatlands and there are few management strategies more effective than simply protecting land and 
allowing natural processes to occur. Several peatlands occur on lands managed for wildlife (i.e., 
Umbagog National Wildlife Refuge) where the primary management goals are for other habitats or 
wildlife and may involve water level management that is not conducive to peatlands. These areas may 
provide opportunities to study whether current management strategies could be improved for 
peatland habitats. 

 
 
 

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. 

 
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 insects 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  
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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 non‐point and point contaminants from run‐off (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 groundwater and surface withdrawals  (Threat Rank: Medium)   
 

Extraction of groundwater and surface water for municipal water supplies or commercial uses could 
result in a local lowering of the water table, potentially impacting wetlands that lose contact with 
groundwater. 

 
There have been several studies that examine the potential for groundwater withdrawals to impact 
wetlands and water bodies (Laidig et al. 2010; Mortellaro et al. 1995). Peatlands are particularly 
vulnerable to these impacts because drying of peat can cause decomposition of organic soils and and 
subsequent subsidence. A recent case in Massachusetts saw the state place limits on groundwater 
withdrawals from municipal wells due to observable impacts to a nearby Atlantic White Cedar Swamp, 
including drying of organic soils and changes in plant species composition (MA Water Resources 
Commission 2013). 

 

Habitat degradation from extended periods of drought (Threat Rank: Medium)   
 

Increased temperatures as a result of climate change already have the potential to increase 
decomposition rates, causing peat mats to decay more rapidly. Extended periods of drought may 
further promote increased decomposition. 

 
Climate change models suggest that summers will see more extended period of drought (Hayhoe et al. 
2008) Changes in peatland hydrology have the potential to increase decomposition rates for peat. The 
combination of increased temperatures and reduced precipitation (at least seasonally) will result in 
increased evapotranspiration, which in turn could lower surface water levels (Gorham 1991) and 
expose peat to air and wind. In addition, lowered water levels may foster colonization by trees that 
are otherwise unable to survive on saturated peatlands (Gignac and Vitt 1994). 

 
Habitat degradation and mortality from increased temperatures (Threat Rank: Medium)   

 

Increased temperature may result in increased decomposition rates, causing peat mats to decay more 
rapidly, and resulting in a loss of peatland habitat, and possible conversion to marsh. 

 
In a typical climate change scenario, higher temperatures and a longer growing season will result in an 
increased decomposition rate for peatlands. As this rate increases, organic matter accumulation will 
not be able to keep pace with decomposition, and peat soils will begin to break down (Gorham 1991, 
Gignac and Vitt 1994). Without this organic matrix, many plants restricted to peatlands will disappear, 
and likely be replaced with those more typical of marsh or open water habitats. 
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Habitat conversion from the direct filling of wetlands for development  (Threat Rank: Medium)   
 

Most wetlands are filled for residential and commercial developments, road development or 
maintenance, agriculture and recreation (e.g., athletic fields). Direct filling has catastrophic and 
immediate impacts to the wetland habitat and the species that use it. Wetland alterations that do 
not result in complete filling also may have substantial impacts to wetlands and associated fauna, but 
effects may not be detected immediately. 

 
The loss and degradation of wetland habitats is a major threat to most groups of wildlife including 
waterfowl (North American Waterfowl Management Plan 1986, 2000) and other birds (Hunt 2005), 
and reptiles and amphibians (Mitchell 2003). Between 2004 and 2014, 957 wetland acres were 
impacted in New Hampshire, with a high of 197 acres in 2006 and a low of 41 acres in 2012 (S. Crystall 
NHDES, pers. comm). Wetland types were not described in impact totals and impacts to wildlife 
resulting from loss of uplands were not considered. Under NHDES regulations, marshes receive some 
priority for protection and large marshes are not likely to be filled. However, driveway and road 
crossing placement in wetlands in order to gain access to developable uplands occurs frequently (M. 
N. Marchand, NHFG, personal observation). 

 

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

Construction near peatlands, which may involve dredging and filling, reduces available habitat for 
peatland‐dependent species. Wildlife using peatlands, such as turtles, may also use uplands for part of 
their life cycle or for migration. Species that are restricted to peatlands may require connectivity 
between patches for occasional genetic exchange and maintenance of genetic diversity. Loss of upland 
habitat isolates peatlands and makes travel between them difficult for wildlife. Thus, fragmentation 
results in a loss of both genetic exchange and functional upland habitat. 

 
Peatlands take a long time to develop due to the slow accumulation of peat; thus, lost peatlands are 
not easily restored (Rochefort et al. 2003). Peatlands can only develop within certain topographic and 
hydrologic settings (Crum 2000, Damman and French 1987), so artificial creation of new peatlands is 
generally not possible. 
Habitat fragmentation can influence many species including those with limited mobility (Mader 1984, 
Reh and Seitz 1990, Herrmann et al. 2005). Peatland 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. Peatlands 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. 

 
 

List of Lower Ranking Threats: 
 

Habitat degradation from increased sedimentation 

Habitat degradation from mercury deposition 

Disturbance from acid deposition 

Habitat degradation from fertilizer that increases eutrophication 
 

Species impacts from introduced or invasive plants 
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Habitat degradation from altering wetland hydrology 

 

Mortality and degradation from legal and illegal OHRV activity 

Disturbance and habitat degradation from hiking and biking trails 

Mortality from the collection of rare plants 

Habitat degradation and mortality from forestry activities near wetland 
 

Habitat conversion from the mining of peat 
 
 

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: Habitat impacts and conversion due to development of surrounding 
uplands 

 

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

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 
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 mink frog and northern bog lemming. 

 
Political Location: Watershed Location: 

 
 

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

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 to ensure that new roads are designed and located with the goal of minimizing effects  
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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 
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: 
 
 

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

Primary Threat Addressed: Habitat degradation from non‐point and point contaminants from run‐off 
 

Specific Threat (IUCN Threat Levels): Pollution / Domestic & urban waste water / Run‐off 
 

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: 
 
 

Promote enforcement of the Groundwater Protection Act   
 

Primary Threat Addressed: Habitat degradation from groundwater and surface withdrawals 
 

Specific Threat (IUCN Threat Levels): Natural system modifications 
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Objective: 

The objective is to ensure the protection of wetland habitats from impacts of groundwater 
withdrawals. 

 

General Strategy: 

The Groundwater Protection Act was established to protect groundwater and surface water 
resources from the impacts of groundwater withdrawals. NHFG and NHB should work with DES to 
document any potential impacts to peatland and other wetland resources and identify methods of 
mitigating these affects. 

 

 

Political Location: Watershed Location: 

Statewide 
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