
Appendix B: Habitats 
 

 New Hampshire Wildlife Action Plan Appendix B Habitats -9 

 

 
 

Appalachian Oak Pine Forest 
 

 

 
Photo by Pete Bowman 

 

 
Acres in NH: 688,106 

Percent of NH Area: 12 

Acres Protected: 116,978 
Percent Protected: 17 

 

 

 

Habitat Distribution Map 
 

 
Habitat Description 

 

The Appalachian oak ‐ pine forest system is found mostly below 900 ft elevation in southern New 
Hampshire, south of and at lower elevations than the hemlock‐hardwood‐pine forest system 
(Sperduto 2011). In these forests, the climate is warmer and drier, elevations are lower, the growing 
season is longer, and fire was historically more frequent than in the forests to the north. These 
forests are characterized by tree species with a distribution centered in the central Appalachian 
states further to the south, which are largely absent from other New Hampshire forests. These 
include several oak species such as white oak (Quercus alba), black oak (Quercus velutina), scarlet 
oak (Quercus coccinea), and chestnut oak (Quercus montana), as well as hickories (Carya spp.), 
sassafras (Sassafras albidum), pitch pine (Pinus rigida), and mountain laurel (Kalmia latifolia). 

 
Substrates in these forests include nutrient‐poor, dry to mesic sandy glacial tills, and some large areas 
of sand plain or shallow‐to‐bedrock tills, particularly in the seacoast and lower Merrimack and 
Connecticut River valleys. Sand plains in these areas that have a frequent fire history tend toward 
pine barren habitat; those with a less frequent fire regime (i.e., more than 50 to 100 years) are more 
likely to support hemlock ‐ hardwood ‐ pine forests. More isolated patches of Appalachian oak ‐ pine 
forest can be found to the north in central New Hampshire, on dry rocky ridges or sand plains with a 
historic fire regime. 
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Justification (Reason for Concern in NH) 

 

Appalachian oak ‐ pine forest currently has a limited distribution in New Hampshire, covering 
approximately 12% of the state’s land area. Available data indicate that approximately 12% of the 
state’s potential Appalachian oak pine forest is on permanently protected lands. This forest type 
supports 104 vertebrate species in New Hampshire, including 8 amphibians, 12 reptiles, 67 birds, and 
17 mammals. Threatened and endangered wildlife species occurring in this forest type include timber 
rattlesnake and eastern hognose snake. In New Hampshire, intense development has dramatically 
reduced the area of this forest type that is influenced by natural disturbance regimes, resulting in a 
preponderance of the forest currently in older age classes. A full range of age classes well distributed 
on the landscape is important to support the diversity of wildlife species that depend on this forest 
type. 

 
Protection and Regulatory Status 

 

Most of New Hampshire’s Appalachian oak ‐ pine forest occurs on small, privately owned parcels. 
Forestry on state lands is covered by RSAs 216, 217, and 218. RSA 227 stipulates requirements for 
residual basal area in riparian areas. The manual “Good Forestry in the Granite State” (Bennett 2010) 
provides recommended management practices for sustainable forestry in New Hampshire. 

 
 

Distribution and Research 
 

Appalachian oak pine forest occurs primarily in southern New Hampshire, with more than 40% by 
area in Rockingham County and approximately 20%, 15%, and 10% in Hillsborough Strafford, and 
Cheshire counties, respectively. Additional fieldwork is needed to evaluate correlations between 
soil series and forest type as outlined in Homer (2005). County soil surveys outline soils suitable 
for forestry from an economic perspective. However, little has been done to evaluate soils from 
an ecological perspective (e.g., if left unmanaged, an area with a particular soil would eventually 
succeed to Appalachian oak pine forest). Fieldwork is also needed to ground truth the 
Appalachian oak pine map. Research is needed to identify human‐created disturbance regimes 
that can maintain and regenerate Appalachian oak pine forest. 

 

 
 

Relative Health of Populations 
 

An approximately 5% decrease in forest area occurred between 1992 and 1993 and 2001 in the 4‐ 
county area where approximately 90% of New Hampshire’s potential Appalachian oak pine forest 
occurs. 

 
 
 

Habitat Condition 
 

Biological Condition:  

Species richness of rare animals within their dispersal distances from the polygon 
Species richness of rare plants by landform and elevation zone 
Richness of rare and exemplary natural communities in polygon 
Vertebrate species richness (VT/NH GAP Analysis) 

 
Landscape Condition:  
Landscape Complexity 
Local Connectedness 
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Similarity of habitat 
Size of unfragmented block within which matrix forest is located 

 
Human Condition:  
Index of Ecological Integrity 
 
Habitat Management Status:  
 
Approximately 25% of the 4‐county area in which approximately 90% of potential Appalachian oak 
pine forest area occurs is in certified Tree Farms (calculated from TNC data and data in Thorne and 
Sundquist 2001). 

 

 
 

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 conversion and degradation from development (Threat Rank: High)   

 

Development reduces matrix forest habitat by converting natural forest to landscaped lawns and 
impermeable surfaces (e.g., buildings, roads). Development also contributes to forest fragmentation 
by directly reducing habitat, increasing traffic on existing roads, and requiring construction of new 
transportation infrastructure. 

 
A study of 10 New Hampshire communities found that their populations increased by an average of 
70.9% (range 9.7 to 189.7%) between 1974 and 1992, while developed land increased by an average 
of 137.2%. In the community with 9.7% population growth, developed land increased by 15.9% (New 
Hampshire Office of State Planning (NHOSP) 2000). 

 
Habitat degradation from warming conditions that allow cold‐limited forest pests to move north 
(Threat Rank: Medium) 

 

New Hampshire forests are currently at risk from a variety of insect pests (emerald ash borer, balsam 
wooly adelgid, gypsy moth, etc.). The current ranges of some of these pests, such as hemlock wooly 
adelgid, are believed to be limited by cold winter temperatures (NHDFL 2015). Under a warming 
climate scenario, the ranges of some of these species could expand, and new insect species could 
move into the state. 

 
Climate change is expected to result in the movement of forest pests (Dukes et al. 2009), but these 
impacts are primarily speculative at present. 

 
Habitat degradation and mortality from insect pests (gypsy moth, Asian longhorn beetle, introduced 

insects)  (Threat Rank: Medium)   
 

There are a number of non‐native insect pests that have the potential significantly impact forest 
habitats, including gypsy moth, hemlock wooly adelgid, emerald ash borer, and Asian longhorned 
beetle. The relatively low concentrations of hemlock and ash trees in Appalachian oak – pine forests 
mean that hemlock wooly adelgid and emerald ash borer are not significant pests in this habitat.  
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However, gypsy moth and Asian longhorned beetle both have the potential for devastating impacts in 
these forests. 

 
Gypsy moth outbreaks have resulted in significant damage to New Hampshire’s forests in the past 
(UNH Cooperative Extension 2003). Current population levels are fairly low and typically controlled by 
a variety of parasites and predators. However, given the proper combination of population dynamics 
and suitable weather conditions, there is the potential for catastrophic outbreaks in the future. 

 

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

Invasive species are regarded as one of the leading threats to at‐risk species nationwide, behind only 
habitat destruction (Stein and Flack 1996). In particular, invasive plants may decrease plant species 
diversity, produce allelopathic chemicals that retard other species, modify disturbance regimes, and 
significantly modify the species’ composition and structure of vegetation (Silander and Klepeis 2001). 

 
Different habitat types have varying levels of vulnerability to invasion by exotic plants. Typically 
occurring on dry sites with acidic, nutrient‐poor soils, Appalachian oak – pine forests are less 
susceptible to threat of invasive plants than some other habitats. Nevertheless, there are several 
woody understory species that are frequently observed in this habitat, particularly glossy buckthorn 
(Frangula alnus), Japanese barberry (Berberis thunbergii), and burning bush (Euonymus alatus). These 
plants are much more likely to be observed where the habitat is heavily fragmented by residential and 
commercial development. 

 
Habitat degradation from the creation and presence of roads (Threat Rank: Medium)   

 

Transportation infrastructure fragments forest blocks, creating edge effects from light penetration and 
exposure to wind and pollutants such as road salt and hydrocarbons. 

 
Large carnivores may be unable to maintain sustainable populations in landscapes with road densities 
exceeding 1 mi/ mi2 (Forman and Alexander 1998). Roads affect forest and habitat conditions well 
beyond the actual edge of the forest (Ranney et al. 1981). Roads can negatively affect landscape 
permeability for black bears, bobcats, and lynx (Forman et al. 2003). 

 
Habitat conversion due to sand and gravel extraction  (Threat Rank: Medium)   

 

Appalachian oak ‐ pine forests typically occur on dry, well‐drained sites. These sites are often well‐ 
drained because they occur on deposits of sand and gravel, often along large rivers. Large sand and 
gravel deposits are frequently targeted for surface mining. When a site is mined for these materials, 

any habitats that occurred there are destroyed, and the wildlife that utilized them are displaced. 

 
DES maintains a database of sand and gravel mining operations that have applied for a permit with the 
agency. Within the approximate range of Appalachian oak ‐ pine habitat in NH, there are over 50 
known sand or gravel mines. The majority of those do not have their boundaries delineated in a GIS 
layer, but the ones that do impact over 2500 acres. It is unknown how many of these locations 
previously supported Appalachian oak ‐ pine forest, but presumably many of them did, particularly on 
sand deposits in the Merrimack River valley and near the seacoast. 

 

Habitat conversion resulting from decisions on land use and management  (Threat Rank: Medium)   
 

In New Hampshire, land use decisions are made at the municipal scale by volunteer planning boards 
with little or no training in natural resource issues. In cities and some of the larger towns, professional  
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planning staff evaluate proposed developments and provide input to the planning board, but this is 
the exception rather than the rule. Most professional planners lack training in ecology or natural 
resources. Decisions are typically based on engineering and aesthetic considerations, with no 
recognition of direct or cumulative impacts on the underlying ecological functions of the affected 
lands or on impacts to wildlife habitat. 

 
A Growth Management Advisory Committee convened by the New Hampshire Office of State Planning 
in 1999 concluded that: 
• Impacts of growth and development are cumulative over decades 
• Development in New Hampshire has occurred incrementally, resulting in fragmentation and loss of 
important and environmentally sensitive areas, including forestlands and wildlife habitat 
• Communities seldom evaluate the potential impacts of their zoning ordinance or land use 
regulations (NHOSP 2000) 

 

 

List of Lower Ranking Threats: 
 

Habitat degradation from increased risk of fire due to summer droughts 
 

Habitat degradation from increased ice and wind storms that cause damage to trees resulting in 
acceleration of species composition changes 

 

Habitat and species impacts from salvage logging that occurs after storms and pest invasions resulting 
in species composition changes 

 

Species and habitat impacts from species composition changes related to climate change 
 

Habitat degradation from mercury deposition 
 

Habitat degradation from acid deposition 
 

Habitat degradation from groundwater and surface withdrawals 
 

Habitat degradation from a lack of fire that leads to loss of constituent plant species 
 

Disturbance and habitat degradation from hiking and biking trails 
 

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

Habitat impacts and conversion from the reduction in forest‐based economy and infrastructure 
 

Mortality of wildlife species from the creation and presence of roads 
 

Habitat conversion and impacts to wildlife from fragmentation 
 

Habitat degradation from drought stress that leads to increased fire 
 
 
 

Actions to benefit this Habitat in NH 
 

Incorporate habitat conservation into local land use planning   
 

Primary Threat Addressed: Habitat conversion and degradation from development 
 

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

Enhance protection of Appalachian oak ‐ pine forests by incorporating conservation goals into 
planning documents, such as municipal and regional master plans, zoning ordinances, and subdivision 
regulations. 

 

General Strategy: 

The critical gap that NHFG can address is the scientific basis for implementing land use policies and 
regulations that protect the ecological function and health of wildlife populations and their habitats. 
This technical assistance needs to be combined with an integrated approach to land use decisions 
among local decision‐makers. NHFG should work with UNH Cooperative Extension and New 
Hampshire Office of Energy and Planning, key outreach partners to facilitate training for NHFG 
biologists on the integration of wildlife habitat information into local land use planning and 
regulation. Likewise, Cooperative Extension can facilitate training for town planners, planning 
boards, regional planners, and others involved in writing master plans and local ordinances, on how 
to integrate wildlife considerations into local planning. 

 

 

Political Location: Watershed Location: 

Statewide Merrimack Waterhsed 
 

Location Description: 

Within the range of Appalachian oak ‐ pine forest, primarily in southern NH, particularly in the 
southeast. 

 

 

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

 

Primary Threat Addressed: Mortality of wildlife species from the creation and presence of 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 
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 timber rattlesnake, eastern hog‐nosed snake, bobcat, and black 
bear. 

Political Location: Watershed Location: 
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Continue monitoring program to identify new pests and pathogens that threaten forest health.   
 

Primary Threat Addressed: Habitat degradation from warming conditions that allow cold‐limited 
forest pests to move north 

 

Specific Threat (IUCN Threat Levels): Climate change & severe weather 
 

Objective: 

The objective is to protect forest habitats from new forest pests arriving in New Hampshire as a result 
of movement by people or natural dispersal. 

 

General Strategy: 

The Division of Forests and Lands Forest Health Program currently conducts regular monitoring of 
forest health issues, and undertakes activities specifically designed to document the arrival of new 
pests and pathogens. One example is the program using swimming pool filters to try and document 
occurrences of Asian longhorned beetle. 

 
Political Location: Watershed Location: 

Statewide 
 
 

Protect unfragmented blocks and other key wildlife habitats.   
 

Primary Threat Addressed: Habitat conversion and degradation from development 
 

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

Objective: 

The objective is to protect the largest and highest quality occurrences of Appalachian oak ‐ pine forest 
habitat, with an emphasis on developing and maintaining corridors for wildlife movement and species 
dispersal. 

 

General Strategy: 
 

 
Political Location:                                                            Watershed Location: 

Statewide                                                                          Merrimack Watershed 
 

 

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

 
Primary Threat Addressed: Mortality of wildlife species from the creation and presence of 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  
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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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