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Acres in NH:  not available 

Percent of NH Area: 

Acres Protected: 

Percent Protected: 

Habitat Distribution Map 
 

 
Habitat Description 

 

Vernal pools are depressional wetlands characterized by generally small size, physical isolation, and 
alternating periods of flooding and drying. Precipitation and groundwater levels determine 
hydroperiod, though some are fed by spillover from nearby water bodies or intermittent streams. 
Vernal pools with a hydroperiod shorter than two months (in spring or summer) may be more 
properly characterized as ephemeral, as they are not inundated long enough for vernal pool species 
to complete their life cycle (Colburn 2004). Pools inundated less than four months following spring ice‐ 
out might not support a full array of vernal‐pool dependent amphibians (Paton and Couch 2002, 
Babbitt et al. 2003). 
The regular drying of vernal pools prevents fish from becoming established. Larvae of vernal pool 
amphibians lack (or have weakly developed) anti‐predator mechanisms to cope with fish predation 
(Wellborn et al. 1996, Skelly 1997). Technically, vernal pools are hydrologically isolated from other 
water bodies; however, sites that form periodic connections with other bodies, or that do not dry 
every year can support vernal pool species if fish populations do not become established. 
Vernal pools often have little vegetation. However, pools with a long hydroperiod often have a variety 
of wetland plants such as Sphagnum mosses, sedges, rushes, ferns, shrubs, and trees. Common 
shrubs and trees in vernal pool depressions include buttonbush (Cephalanthus occidentalis), highbush 
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blueberry (Vaccinium corymbosum), winterberry (Ilex verticillata), red maple (Acer rubrum), speckled 
alder (Alnus rugosa), and eastern hemlock (Tsuga canadensis) (Colburn 2004, Sperduto and Nichols 
2011). 

 
Justification (Reason for Concern in NH) 

 

Concern for vernal pool conservation is that they are small and easily overlooked (because they are 
seasonally dry), thus more likely to be filled during development. Because they are temporary, they 
historically received weaker regulatory oversight than larger permanent wetlands. Increasing 
population growth in the state and associated development will result in loss of vernal pools and 
disruption of dispersal capabilities (via increased roads and road traffic) of species that rely on them. 
Significant loss of vernal pool habitat can result in local extirpation of obligate vernal pool species 
such as the fairy shrimp (Eubranchipus spp.), wood frog (Lithobates sylvatica), spotted salamander 
(Ambystoma maculatum), blue‐spotted salamander (Ambystoma laterale), Jefferson salamander 
(Ambystoma jeffersonianum), and the state endangered marbled salamander (Ambystoma opacum). 
In addition, other species of concern such as the Blanding’s turtle (Emydoidea blandingii) and spotted 
turtle (Clemmys guttata) feed in vernal pools and use them as staging areas during migration (Joyal et 
al. 2001, Jenkens and Babbitt 2003). 

 
Protection and Regulatory Status 

 

Vernal pools do not have any special regulatory protection at the state level. Local wetland 
regulations and zoning vary considerably. Some towns (e.g., Litchfield) have initiated upland buffer 
protection around vernal pools. Because vernal pools are generally small and regulatory review of 
wetland impacts often focuses on size of impacts, vernal pools could be overlooked (M. Marchand, 
NHFG, personal communication). The NHDES Wetlands Bureau does not require construction 
setbacks from non‐tidal freshwater wetlands (except under RSA 485‐A). 

 
• State Fill and Dredge in Wetlands; NHDES, RSA 482‐A: Requires applicant to obtain a permit to fill 

or dredge jurisdictional wetland habitats. Although vernal pools should be identified as 
jurisdictional wetlands, they will not necessarily be identified as breeding habitat for obligate 
vernal pool amphibians and invertebrates. 

• 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. 

 
 

 

Distribution and Research 
 

Vernal pools are widespread throughout New Hampshire and the Northeast, but generally are less 
abundant in mountainous regions. Because vernal pools are under‐reported on National Wetland 
Inventory (NWI) maps, the location and abundance of vernal pools in New Hampshire are not known. 
Further, historical records of vernal pool distribution and abundance are lacking. Vernal pools have 
been identified in areas of New Hampshire for various purposes including research (e.g., Turtle 2000, 
Babbitt et al. 2003, Jenkens and Babbitt 2003, Mattfeldt 2004, Hermann et al. 2005), natural resource 
inventories, and citizens documenting vernal pools using the Identification and Documentation of 
Vernal Pools in New Hampshire manual (Tappan and Marchand 2014). However, these data have not 
been compiled into one database. 

 
There is a critical need to map vernal pools in New Hampshire and create a database (including GIS 
data layers) to store data for documented vernal pools. Information on vernal pool spatial  
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distribution, density, hydroperiod, and breeding suitability for vernal pool obligates should also be 
collected. 

 
Relative Health of Populations 

 

Knowledge about the distribution of vernal pools in the state is lacking and is needed. No assessment 
of quality of vernal pool habitats has been conducted. 
The relative health of vernal pools is closely tied to the quality of surrounding upland habitat. 
Hydroperiod and land use strongly influence the suitability of vernal pools for pool‐dependent wildlife 
(Semlitsch 2000, Snodgrass et al. 2000, Paton and Couch 2002, Babbitt et al. 2003, Mattfeldt 2004, 
Hermann et al. 2005, Babbitt 2005). It would be instructive to develop a bioassessment program for 
vernal pools that is stratified by relevant spatial scale (e.g., country, bioregion) and land use (e.g. 
urban, suburban, forested, agriculture, protected). Measures of health or quality could include 
measures of amphibian use (e.g., species richness of vernal‐pool dependent species, amphibian egg 
mass counts), species richness/abundance of aquatic insect taxa, standard water quality measures 
(e.g., pH, conductivity, nitrogen, phosphorus, BOD, temperature, DOC), and contaminants. Presence 
of fish or invasive species should be documented. Wetland hydroperiod should be measured, and the 
bioassessment program must be developed with a critical examination of land use and land use 
change attributes. 

 
 

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:  
To be updated at a later date 

 
Landscape Condition:  
To be updated at a later date 

 
Human Condition:  
To be updated at a later date 

 
 

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: High)   

 

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 
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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). 

 

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

Vehicle traffic can kill vernal pool‐dependent species by hitting and crushing them as they cross roads. 
This can have a significant impact on some species, particularly rare turtles, and in severe cases could 
result in local extirpation. Roads may act as partial barriers to overland dispersal or migration, perhaps 
resulting in decreased gene flow between populations and decreased colonization of unpopulated 
vernal pools. This could disrupt metapopulation dynamics and long‐term viability of some species. 

 
Roads also create edge habitat. Along these edges, soil and air moisture may be reduced, leading to 
increased salamander desiccation. Roads may act as conduits for predators that prey on amphibians 
or turtle eggs (e.g., skunks and raccoons), and dispersal avenues for invasive plants and animals. 
Runoff from roads can also reduce habitat quality of vernal pools via pollution, increased salt levels, 
sedimentation, and erosion in pools and adjacent habitats. 

 
Roads significantly threaten turtles, causing skewed sex and age ratios (Marchand and Litvaitis 2004, 
Gibbs and Steen 2005). Computer modeling by Gibbs and Shriver (2002) predicted that relatively low 
road densities (e.g., 1 km/km2 with > 100 vehicles/lane/day) could result in severe negative impacts 
on semi‐terrestrial turtles. Roads are a significant source of direct mortality for migrating amphibians 
(Fahrig et al. 1995, Ashley and Robinson 1996, Mazerolle 2004, Forman 2003), and salamander 
abundance in roadside habitats may be reduced (deMaynadier and Hunter 2000). Gibbs (1998) found 
that forest‐road edges are less permeable to ambystomatid salamanders than are forest interior and 
forest‐open land edges. Recent research conducted in southern New Hampshire suggests that roads 
have a negative impact on wood frogs (Lithobates sylvatica) and spotted salamanders (Ambystoma 
maculatum), two species of amphibians that breed in vernal pools (Mattfeldt 2004). Amphibians can 
experience delayed development or mortality from runoff contamination from roads, including road 
salt (Trombulak and Frissell 2000, Turtle 2000). Negative effects of roads have been well documented 
for a variety of animal and plant species, and likely apply generally to vernal‐pool dependent species 
(Vos and Chardon 1998, Forman and Deblinger 2000, Carr and Fahrig 2001, Forman 2003, Mazerolle 
2004). 

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

 

Development may affect breeding habitat (loss and degradation of vernal pools), upland habitat (loss 
and degradation of forests), and dispersal corridors (by fragmenting landscapes), and may even 
directly kill vernal pool wildlife (vehicle traffic, land clearing activity, etc). Runoff from roads and other 
impervious surfaces can pollute and degrade nearby wetland habitat. Opportunistic predators (e.g., 
raccoons) and invasive plant and animal species are more common near human development. Myriad 
stressors associated with development collectively reduce local population sizes of amphibians, 
reduce gene flow between populations, and may ultimately extirpate local populations. 

 
The evidence provided below is focused on amphibians. Vernal pools often occur in discrete patches 
within a matrix of terrestrial habitat, and amphibians that breed in these habitats may exist as 
metapopulations (e.g., Gill 1978, Sjögren 1991, Sinsch 1992, Marsh and Trenham 2001). The long‐term 

persistence of populations depends on the exchange of individuals through dispersal and the 
colonization probability of vernal pools from terrestrial adult populations (Hanski and Gilpin 1991, 
Sjögren, 1991, Dodd 1997, Semlitsch and Bodie 1998, Skelly et al. 1999). Most amphibians use  
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terrestrial habitat to obtain food and shelter from predation, desiccation, or freezing (Madison 1997, 
Lamoureaux and Madison 1999, Knutson et al. 1999). Therefore, the suitability of terrestrial habitat 
surrounding a vernal pool is likely to have a significant influence the composition and abundance of 
amphibians that breed in or otherwise utilize a vernal pool. 

 

Mortality from various diseases (ranavirus, chytrid) (Threat Rank: Medium)   
 

Amphibian populations are vulnerable to several established diseases such as Chytrid fungus and 
Ranavirus with concern for additional emerging diseases such as salamander Chytrid 
(Batrachochytrium salamandrivorans) currently known in Europe but not the United States. 

 

 

Habitat conversion from the direct filling of vernal pools for development (Threat Rank: Medium)   
 

Vernal pools are filled to provide non‐wet areas for residential and commercial development, 
recreation, agriculture, and road development. Vernal pool filling results in immediate loss of habitat 
and, for certain species, population extirpation. Wetland filling also increases the distance that 
dispersing amphibians must travel to reach suitable breeding habitat, resulting in decreased gene flow 
between local populations and decreased colonization of unpopulated breeding pools. This could 
disrupt metapopulation dynamics and long‐term viability of the species. 

 
Amphibians, particularly ambystomatid salamanders, generally breed in the same wetland every year 
(Semlitsch et al. 1993, Semlitsch 1998). It is not well known how these species respond when a 
breeding wetland is no longer available (i.e., filled). Some ambystomatid salamanders will return to 
breeding wetlands even after those wetlands have been filled, whereas others have been able to 
disperse to nearby created wetlands (Pechmann et al. 2001). Created mitigation wetlands usually are 
unsuccessful at replicating the functions or wildlife habitat of the wetlands they are intended to 
replace (Brown 1999). 

 

 

List of Lower Ranking Threats: 
 

Disturbance from fertilizer use near wetlands 
 

Disturbance from toxins and contaminants that impact species 
 

Disturbance from acid deposition 
 

Habitat impacts from introduced or invasive species 
 

Mortality from hiking and biking trails 
 

Mortality and degradation from legal and illegal OHRV activity 
 

Mortality and habitat degradation from forestry activities near wetland 
 

Habitat degradation and mortality from higher temperatures 
 

 

Actions to benefit this Habitat in NH 
 

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

 

Primary Threat Addressed: Habitat conversion and impacts due to development of surrounding 
uplands 
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Specific Threat (IUCN Threat Levels): Residential & commercial development 
 

Objective: 

The objective is to reduce impacts to vernal pools and vernal pool wildlife 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. The document specifically recommends a buffer of 400 feet around existing vernal 
pools and maintaining a mostly closed canopy of trees within 100 feet of any vernal pool. 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 (fragmenation) 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 
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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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 (fragmenation) 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: 
 

 
Political Location: Watershed Location: 

 
 

Promote measures to protect vernal pools as described in "Good Forestry in the Granite State".   
 

Primary Threat Addressed: Mortality and habitat degradation from forestry activities near wetland 
 

Specific Threat (IUCN Threat Levels): Biological resource use 
 

Objective: 

The objective is to reduce impacts to vernal pools and vernal pool wildlife from forest management 
activities. 

 

General Strategy: 

Through NH Cooperative Extension, promote adherence to Best Management Practices related to 
wetlands as presented in Good Forestry in the Granite State. This document presents a number of 
recommendations focused specifically on minimizing impacts to vernal pools. 

 

 

Political Location: Watershed Location: 
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