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Acres in NH: 219,054 

Percent of NH Area: 4 

Acres Protected: 81,050 

Percent Protected: 37 
 
 
 

 
Habitat Distribution Map 

 

Habitat Description 
 

This habitat consists of conifer forests that occupy valley bottoms, lowland flats, and lake basins. It is 
well developed and most common north of the White Mountains from 1,000–2,500 ft., less common 
in the White Mountains, and infrequent in higher valley bottoms south of the mountains. This habitat 
occurs primarily as a mosaic of lowland spruce ‐ fir forest and red spruce swamp communities on sites 
with mineral soils, which can range from well or moderately well drained upland forests to poorly or 
very poorly drained swamps. Somewhat poorly drained soils have intermediate drainage and very 
common. 

 
In the lowland spruce ‐ fir forest community, red spruce (Picea rubens), balsam fir (Abies balsamea), 
mosses, and lichens are abundant, and a variety of herbs and shrubs may be present. The red spruce 
swamp has a canopy dominated by spruce, with cinnamon fern (Osmundastrum cinnamomeum) and 
carpets of Sphagnum moss forming a lush understory beneath a moderate tall shrub layer and a 
sparse dwarf heath layer. 

 
In addition to the two communities described above, a third natural community type—the montane 
black spruce ‐ red spruce forest—is also found in valley bottoms between 2,000 and 3,000 ft. 
elevation. This is a rare forest type only described from the upper Pemigewasset Valley in the White 
Mountains, but could be expected to occur at other locations in the North Country. 
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Justification (Reason for Concern in NH) 
 

Lowland spruce ‐ fir forest covers only 4% of New Hampshire. This forest type supports 101 
vertebrate species in the state, including 9 amphibians, 2 reptiles, 53 birds, and 37 mammals. Of the 
bird species, 15 are essentially restricted to or heavily dependent on spruce ‐ fir forest, and 7 require 
mature age classes. Threatened and endangered wildlife species occurring in this forest type include 
Canada lynx, eastern small‐footed bat, American marten, peregrine falcon, bald eagle, and American 
three‐toed woodpecker.  Extensive heavy cutting in recent decades has substantially reduced the 
distribution of mature spruce ‐ fir forest in New Hampshire. Forest inventory data from 2005 (Miles 
2005) suggest that 71% of live spruce and fir trees were in the 2‐inch diameter class and less than 
1.5% were in diameter classes of 10 inches and above. However, Morin and Pugh (2014) identified a 
significant increase in volume for both red spruce and balsam fir between 2008 and 2013. Soil and other 
environmental conditions over extensive acreage in northern New Hampshire create the potential to 
support either spruce ‐ fir or northern hardwood ‐ conifer forest. Past harvesting in some of these areas 
have resulted in conversion of former spruce ‐ fir sites to northern hardwood ‐ conifer forest. 

 
Protection and Regulatory Status 

 

Much of New Hampshire’s lowland spruce ‐ fir occurs on private industrial land; approximately 37% of 
this forest type occurs on conservation lands. Areas of public ownership include the White Mountain 
National Forest, Nash Stream Forest, Lake Umbagog National Wildlife Refuge, Pondicherry Refuge, 
and Randolph Community Forest. 
Forestry on state lands is covered by RSAs 216, 217, and 218. RSA 227 stipulates requirements for 
residual basal area in riparian areas. The manuals “Best Management Practices for Erosion Control on 
Timber Harvesting Operations in New Hampshire” (NHDFL 2004) and “Good Forestry in the Granite 
State” (Bennett 2010) provide recommended management practices for sustainable forestry in New 
Hampshire. 

 
 

 

Distribution and Research 
 

Lowland spruce ‐ fir forest occurs primarily in northern New Hampshire, with approximately 45% by 
area in Coos County and approximately 20% in Grafton County. 
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 lowland spruce ‐ fir forest). 
Fieldwork is also needed to ground truth the lowland spruce ‐ fir map to assist with refining it. 

 
Relative Health of Populations 

 

The maps produced as part of the 2005 Wildlife Action Plan delineated roughly 10% of New 
Hampshire as lowland spruce ‐ fir forest, using models that identified which forest type was most likely 
to occur given local variables of elevation, soil type, slope, and aspect. The maps produced for the 2015 
plan use the Northeast Terrestrial Habitat Classification, which delineates habitat types based on 
current condition. Following these models, lowland spruce ‐ fir forest occupies only 4% of the state. This 
dramatic reduction in area demonstrates the difference between potential and actual conditions, and 
likely reflects the impacts that timber management has had on the distribution of forest types in 
northern New Hampshire. 
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Habitat Condition 
 

Biological Condition:  
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 
Vertebrate species richness (VT/NH GAP Analysis) 

 
Landscape Condition:  
Landscape Complexity 
Local Connectedness 
Similarity of habitat within 5km 
Size of unfragmented block within which matrix forest is located 

 
Human Condition:  
Index of Ecological Integrity 
 
Habitat Management Status:  
 
Certified Tree Farms cover approximately 55% of the two‐county area in which approximately 80% 
of New Hampshire’s potential lowland spruce ‐ fir forest area occurs (calculated from data in Thorne 
and Sundquist 2001 and TNC data). 

 
 
 

Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
the threat). These combined scores produced one overall threat score. Only threats that received a “medium” or “high” score 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat degradation and mortality from insect pests (inlcuding spruce budworm and BWA) (Threat 
Rank: High) 

 

There are a number of native and non‐native insect pests that have the potential to significantly 
impact lowland spruce‐fir forests including spruce bud worm and the balsam woolly adelgid. Both 
forest pests could drastically reduce the amount of fir on the landscape, especially at lower 
elevations. Spruce budworm is projected to increase over the next ten years and we are already 
seeing impacts from small infestations of balsam woolly adelgid on the landscape in northern New 
Hampshire. 

 
The impacts of balsam woolly adelgid and spruce budworm are well documented (Ragenovich and 
Mitchell 2006; Kucera and Orr 1981). 

 
Habitat degradation and impacts from harvesting practices that prevent much of forest from 
reaching later successional stages (Threat Rank: High) 

 

Extensive, heavy cutting in recent decades has substantially reduced the distribution of mature 
spruce ‐ fir forest in New Hampshire. Soils and other environmental conditions over extensive acreage 
in northern New Hampshire create the potential to support either spruce‐fir or northern hardwood ‐ 
conifer forest. 
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Recent forest inventory data (NHDFL 2010) suggest that harvesting of spruce and fir is exceeding 
growth of these species. Historical harvesting practices in some areas have resulted in conversion of 
former spruce ‐ fir sites to northern hardwood ‐ conifer forest. Mahaffey (2014) reports that 
softwoods are being harvested far in excess of growth in the Androscoggin Valley‐Mahoosuc Region of 
northern NH, which is further evidence of the imbalance of softwood age classes on private 
ownerships in NH. Currently the USFS and the White Mountain National Forest is providing the highest 
percentage of mature spruce ‐ fir. This likely has impacts on wildlife species that require older age 
classes and landscape connectivity to persist on the landscape. 

 

Habitat degradation from harvest practices resulting in stand conversion (Threat Rank: High)   
 
 

Habitat degradation and impacts (fragmentation) from increased demand for wind power and 
associated transmission lines (Threat Rank: Medium) 

 

Pressure to develop and distribute alternative energy sources (especially the associated transmission 
lines) could fragment spruce ‐ fir forest in the lowlands of Coos County or along ridgelines in western 
New Hampshire. Associated shifts in government policy may open currently protected areas to such 
development. 

 
There are currently several renewable energy projects that have affected or could affect lowland 
spruce ‐ fir forests in New Hampshire. Transmission lines that would be used to distribute the 
electricity produced by these facilities could fragment habitat across the region. 

 
Habitat degradation and mortality from legal and illegal OHRV and snowmobile activity (Threat 
Rank: Medium) 

 

Negative effects to wildlife resulting from OHRVs can include the physical alteration of habitat, the 
removal of vegetation or replacement of native species by disturbance‐tolerant exotics and/or noxious 
weeds, increased noise disturbance, a reduction in habitat security, and (in some instances) direct 
injury or mortality (USFS 2004). 

 
Off‐road vehicle use is increasing rapidly in the Northeast. In 2013, there were over 65,000 registered 
off‐road vehicles in New Hampshire, including over 17,000 ATVs. The total number of registered off‐ 
road vehicles is predicted to reach 37,000 by the year 2008, an increase of 42% (New Hampshire Trails 
Bureau 2003). Unregulated, these vehicles can have devastating impacts on ecosystems (Taylor no 
date). 

 
Habitat conversion due to management and associated impacts from fragmentation (Threat Rank: 
Medium) 

 
 

List of Lower Ranking Threats: 
 

Habitat degradation and impacts from increased and unsustainable harvest due to demand for 
biomass fuel 

 

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

Habitat impacts from drought that allows invasion of drought‐tolerant species 
 

Habitat degradation from increased risk of fire due to summer droughts 
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Habitat degradation from drought that changes soil composition and accelerates organic 
decomposition that can lead to invasion by hardwoods 

 

Habitat impacts from increased temperatures that reduce seed production in some species (balsam 

fir) Habitat degradation from mercury deposition 

Habitat degradation from the use of herbicides for hardwood control 
 

Habitat degradation from acid deposition 
 

Habitat degradation from groundwater and surface withdrawals 
 

Disturbance and habitat degradation from hiking and biking trails 
 

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

Mortality and habitat degradation from road fragmentation 
 

Mortality and habitat degradation from the creation and presence of roads 
 

Habitat degradation from changes in tree species and decomposition of organic soils 
 
 

Actions to benefit this Habitat in NH 
 

 
Conduct research on the condition of lowland spruce – fir forests. 

Objective:  

To gain a better understanding of age distribution and forest structure in lowland spruce – fir forests. 

General Strategy: 

The majority of lowland spruce – fir forests in New Hampshire occur in privately-owned industrial forest 

lands, and have experienced heavy harvesting pressure in recent decades. Forest inventory data from 

2005 (Miles 2005) suggest that 71% of live spruce and fir trees were in the 2-inch diameter class and less 

than 1.5% were in diameter classes of 10 inches and above.  However, Morin and Pugh (2014) identified 

a significant increase in volume for both red spruce and balsam fir between 2008 and 2013. Research 

should combine remote sensing with field inventories to improve knowledge about the condition of 

these forests, and identify areas for protection of older stands.  

Political Location:  

Coos County 

Conduct research on habitat connectivity in lowland spruce – fir forest. 

Objective: 
To gain a better understanding of wildlife movement between patches of lowland spruce – fir forest. 
 
General Strategy: 
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Lowland spruce – fir forest is a critical habitat type for a number of threatened and endangered wildlife 

species, include Canada lynx, American marten, and American three-toed woodpecker. In order for 

populations of these species to persist, individual animals need to be able to move between patches of 

suitable habitat relatively safely. NHFG and partners should conduct research to delineate travel 

corridors that connect patches of lowland spruce – fir forest. Research could combine remote sensing 

with field wildlife surveys to identify corridors that receive the greatest use. 

Political Location:  

Coos County 

Conduct research on habitat conversion of potential lowland spruce – fir forests. 

Objective: 

To identify areas that have likely been converted from lowland spruce – fir forest to northern hardwood 

forest. 

General Strategy: 

The maps produced as part of the 2005 Wildlife Action Plan delineated roughly 10% of New Hampshire 

as lowland spruce - fir forest, using models that identified which forest type was most likely to occur 

given local variables of elevation, soil type, slope, and aspect.  The maps produced for the 2015 plan use 

the Northeast Terrestrial Habitat Classification, which delineates habitat types based on current 

condition. Following these models, lowland spruce - fir forest occupies only 4% of the state. This 

dramatic reduction in area demonstrates the difference between potential and actual conditions, and 

likely reflects the impacts that timber management has had on the distribution of forest types in 

northern New Hampshire. Research should be conducted to determine where these differences most 

likely represent a conversion of forest type, and thus present opportunities for restoration. 

Political Location:  

Coos County 

Provide technical assistance on lowland spruce – fir forest management to private landowners. 

Primary Threat Addressed:  Habitat degradation and impacts from harvesting practices that prevent 

much of forest from reaching later successional stages 

Specific Threat:  Natural system modifications 

Objective: 

Provide technical assistance to landowners on improving lowland spruce – fir forest habitat on private 
lands. 

General Strategy: 

Recent forest inventory data (NHDFL 2010) suggest that harvesting of spruce and fir is exceeding growth  

of these species.  Historical harvesting practices in some areas have resulted in conversion of former 

spruce - fir sites to northern hardwood - conifer forest. NHFG and UNH Cooperative Extension should  



Appendix B: Habitats  

 New Hampshire Wildlife Action Plan Appendix B-59 

 

work with landowners to identify management practices for restoring lowland spruce – fir forests on 

sites that have been converted to hardwoods, and for enhancing the condition of existing lowland spruce 

– fir stands.  

Political Location: 

Coos County 

Grafton County 
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