HABITAT PROFILE

Appalachian Oak Pine Forest

Associated Species: Timber rattlesnake, eastern
hognose snake, whip-poor will, veery, eastern
pipistrelle, eastern red bat, northern myotis,
silver haired bat, bobcat, black bear

Global Rank: Not ranked

State Rank: Not ranked

Author: Carol R. Foss, Audubon Society of New
Hampshire

ELEMENT 1: DISTRIBUTION AND HABITAT
1.1 Habitat description

Appalachian oak pine forest systems are found mostly
below 900 ft elevation in southern New Hampshire
south of and at lower elevations than the hemlock-
hardwood-pine forest system. The southern-most
portions of the state are associated with the warmer
and drier climatic conditions and apparently more
fire-influenced landscapes that prevail south of New
Hampshire in lower New England. Substrates in
these forests include nutrient-poor, dry to mesic san-
dy 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 his-
tory correspond to pitch pine sand plain; those with
a less frequent fire regime (i.e., more than 50 to 100
years) are classified as oak pine forest or sometimes
hemlock hardwood pine forest systems depending on
the composition of trees. More isolated patches of oak
pine forest systems are found to the north in central
New Hampshire associated with dry rocky ridges or
sand plains with a historic fire regime.
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1.2 Justification

Appalachian oak pine forest currently has a limited
distribution in New Hampshire, covering less than
10% of the state’s land area. Available data indicate
that only 7.3% 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 rep-
tiles, 67 birds, and 17 mammals. Threatened and en-
dangered wildlife species occurring in this forest type
include osprey, Cooper’s hawk, timber rattlesnake,
and eastern hognose snake. In New Hampshire, in-
tense development has dramatically reduced the area
of this forest type 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.

1.3 Protection and Regulatory Status

Most of New Hampshire’s Appalachian oak pine for-
est occurs on small, privately owned parcels. Less than
15% of this forest type occurs on conservation lands.
Forestry on state lands is covered by RSAs 216, 217,
and 218. RSA 227 stipulates requirements for re-
sidual basal area in riparian areas. The manuals “Best
Management Practices for Erosion Control on Tim-
ber Harvesting Operations in New Hampshire” (Cul-
len 1996) and “Good Forestry in the Granite State”
(ESSWT 1996) provide recommended management
practices for sustainable forestry in New Hampshire.

1.4 Distribution

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.

1.5 Town Distribution Map
See attached.

1.6 Habitat Map

To develop a map of Appalachian oak pine forest in
New Hampshire, a model was developed for each
ecoregion subsection of the state based on the 2001
New Hampshire Land Cover Assessment, elevation,
landform, and soils. The model was developed by ex-
perts from The Nature Conservancy (TNC), the New
Hampshire Natural Heritage Bureau (NHNHB), and
New Hampshire Fish and Game (NHFG).

First, relevant forested 2001 New Hampshire
Land Cover Assessment grid values were combined
with elevation ranges from sea level to 900’ (CSRC
2001, USGS 2003). Ecological Land Units, created
by The Nature Conservancy’s Conservation Science
Support, were then added to capture additional areas
likely to have geo-physical conditions favorable to
Appalachian oak pine, or remove areas likely to have
geo-physical conditions unfavorable to Appalachian
oak pine (TNC 2003). Specifically, north-facing side
slopes and north-facing coves were removed from
some land cover/elevation classes, and some land
cover/elevation classes were restricted to only south-
facing sideslopes and south-facing coves.

During previous fieldwork, NHNHB mapped
exemplary Dry Appalachian oak-hickory forest, Me-
sic Appalachian oak-hickory forest, Appalachian oak-
mountain laurel forest, and Semi-rich Appalachian
oak-sugar maple forest systems in the state. These ar-
eas were added to ensure that known Appalachian oak
pine locations were captured (NHNHB 2005). These
data do not capture all existing locations of these
communities, only those that have been mapped by
NHNHB.

To further refine the model, soil types associated
with Appalachian oak pine were identified by Natural
Resource Conservation Service scientists and selected
from digitized county soil data, where available (e.g.,
Merrimack county soils have not been digitized)
(NRCS 2002, Homer 2005). The soils were selected,
and then clipped to only include forested areas based
on the New Hampshire Landcover Assessment, and
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added to the existing model information. The same
was done for hemlock-hardwood-pine, and then
Appalachian oak pine was used to erase areas from
hemlock-hardwood-pine where there was overlap,
so that Appalachian oak pine takes precedence over
hemlock-hardwood-pine. NHFG then applied a filter
to determine the majority forest type between neigh-
boring polygons in the TNC model, and smoothed
the boundaries to generalize the transition between
matrix forest types. This process is expected to some-
what over-predict current locations of Appalachian
oak pine, but it captures better broad distribution
patterns of the type.

Model results were reviewed by experts from
TNC, NHFG, and NHNHB, who agreed that the
broad patterns depicted by the model align with
reasonable expectations. No ground truthing was
conducted.

1.7 Sources of Information

The Appalachian oak pine map was developed based
on expert input from scientists from the NHNHB,
NHFG, and the New Hampshire Chapter of The
Nature Conservancy. The results were reviewed by
additional scientists from NHFG and the Audubon
Society of New Hampshire. A variety of GIS data was
used to generate the map including elevation data
from the United States Geological Survey, landform
data from The Nature Conservancy’s eastern regional
office, landcover data from the New Hampshire
Landcover Assessment, and soils data from the Natu-
ral Resource Conservation Service, among others.

1.8 Extent and Quality of Data

The Appalachian oak pine habitat map is a depiction
of broad landscape patterns with limited fine-scale
accuracy. Additional refinements will likely be neces-
sary based on ground truthing of the existing map.
The Natural Resource Conservation Service provided
a table of soil series that were believed to be strongly
correlated with Appalachian oak pine and other for-
est types (Homer 2005). Soil series were provided by
ecoregional subsection and elevation ranges. There
was considerable overlap between series outlined for
Appalachian oak pine and other forest types, especial-
ly hemlock-hardwood-pine. The transition between
Appalachian oak pine and hemlock-hardwood-pine
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was especially difficult to delineate, as disturbance is a
driving factor in the distribution of Appalachian oak
pine. The soil series considered to be most strongly
correlated with Appalachian oak pine that did not
overlap with hemlock-hardwood-pine were used in
mapping Appalachian oak pine. Additional review of
soils data, as well as land use history and paleoecology
information, are necessary for future iterations.

1.9 Distribution Research

Additional fieldwork is needed to evaluate correla-
tions 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 Appala-
chian oak pine map.

Research is needed to identify human-created dis-
turbance regimes that can maintain and regenerate

Appalachian oak pine forest.

ELEMENT 2: SPECIES/HABITAT CONDITION
2.1Scale

County

2.2 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. An ad-
ditional approximately 5% decrease is projected to
occur between 2001 and 2025 (calculated from data
in SPNHEF 2005).

2.4 Relative Quality of Habitat Patches

Analysis pending

2.5 Habitat Patch Protection Status

Approximately 10% of potential Appalachian oak
pine forest in the 4-county area where approximately
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90% of this forest type occurs is in conservation own-
ership (calculated from TNC data). Approximately
14% of this type occurs on lands with some form
of conservation protection (calculated from NHFG

data).
2.6 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).

2.7 Sources of Information
See 1.7

2.8 Extent and Quality of Data

See 1.8 regarding extent and quality of data associ-
ated with the TNC matrix forest map. Tree farm data
from Thorne and Sundquist 2001 are based on a New
Hampshire Tree Farm program database issued in Au-
gust 2000. Data regarding changes in forest area from
SPNHF 2005 include information from the New
Hampshire Land Cover Assessment, 2001 and results
of predictive modeling.

2.9 Condition Assessment Research

e Research is needed to determine the extent of
this forest type that occurs in large unfragmented
blocks.

e Research is needed to determine the age class distri-
bution of this forest type on the landscape.

ELEMENT 3: SPECIES AND HABITAT THREAT AsS-
SESSMENT

3.1.1 Transportation Infrastructure

(A) Exposure Pathway

Transportation infrastructure fragments forest blocks,
creating edge effects from light penetration and expo-
sure to wind and pollutants such as road salt and hy-
drocarbons. Transportation infrastructure and its use
by vehicles also create dispersal barriers, edge effects,
and increased mortality for matrix forest wildlife
(Forman et al. 2003).



(B) Direct Evidence

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

3.1.2. Development (Habitat Loss and Conver-
sion)

(A) Exposure Pathway

Development reduces matrix forest habitat by con-
verting natural forest to landscaped lawns and imper-
meable surfaces (e.g., buildings, roads). Development
also contributes to forest fragmentation by directly
reducing habitat, increasing trafhc on existing roads,
and requiring construction of new transportation
infrastructure.

(B) Direct Evidence

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% popula-
tion growth, developed land increased by 15.9%
(New Hampshire Office of State Planning (NHOSP)
2000).

3.1.3. Development (Land Use Planning)

(A) Exposure Pathway

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 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 consid-
erations, with no recognition of direct or cumulative
impacts on the underlying ecological functions of the
affected lands or on impacts to wildlife habitat.
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(B) Direct Evidence
A Growth Management Advisory Committee con-

vened by the New HOSP in 1999 concluded that:

e Impacts of growth and development are cu-
mulative over decades

e Development in New Hampshire has oc-
curred incrementally, resulting in fragmenta-
tion and loss of important and environmen-
tally sensitive areas, including forestlands
and wildlife habitat

e Communities seldom evaluate the potential
impacts of their zoning ordinance or land use

regulations (NHOSP 2000)
3.1.5 Altered Natural Disturbance (Succession)

(A) Exposure Pathway

Extinction of the passenger pigeon, fire suppression,
development, and accompanying land-use poli-
cies have essentially eliminated the major historical
natural disturbances for this forest type. Parcelization
and extensive residential development now preclude
forest management in much of New Hampshire’s Ap-
palachian oak pine forest. Habitat for wildlife species
requiring early successional stages of this forest type
has been substantially reduced.

(B) Direct Evidence
Forest inventory data for New Hampshire show ma-
jor deficits in the 2-inch diameter class for hickory

and the 4-inch diameter class for white oaks (Miles
2005).

3.2 Sources of Information

Threat information was derived from a work session
with forestry professionals and stakeholders, available
data, published literature, and personal experience.
3.3 Extent and Quality of Data

Threats to Appalachian oak pine forest resulting di-
rectly or indirectly from land conversion and develop-
ment are well documented.

3.4 Threat Assessment Research

The major threats are adequately documented. Re-
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search should be directed to condition assessment and
conservation actions.

ELEMENT 4: CONSERVATION ACTIONS

4.1.1 Incorporate Habitat Conservation into Local
Land Use Planning
See Strategies: Local Regulation and Policy

4.1.2 Advise Conservation Commissions and
Open Space Committees

See Strategies: Local Regulation and Policy, Education
and Outreach

4.1.3 Promote Role of the Regional Planning
Commissions in Landscape-Scale Conservation
See Strategies: Local Regulation and Policy

4.1.4 Protect unfragmented blocks and other key
wildlife habitats

See Strategies: Land Protection

4.1.5 Develop a comprehensive land protection
support program
See Strategies: Land Protection

4.1.6 Advocate adoption of sustainable forestry
See Strategies: Education and Outreach

4.2 Conservation Action Research

Research is needed to provide a sound scientific basis
for new tools to help municipalities maintain large
forest blocks and significant wildlife habitat in the
face of development. Such research could include:

e Road noise effects on forest bird distribution and
breeding status

e Behavior and land use of mesocarnivores in relation
to development and road densities

e Bear use of mast stands relative to proximity of de-
velopment

o Effectsofresidentiallotsizesonhabitatsuitabilityand
landscape permeability for selected wildlife species

ELEMENT 5. REFERENCES

5.1 Literature

Forman, R.T.T., D. Sperling, J.A. Bissonette,

B-14 New Hampshire Wildlife Action Plan

A.PClevenger, C.D. Cutshall, V.H. Dale, L. Fahrig,
R. France, C.R. Goldman, K. Heanue, J.A. Jones,
E. S. Swanson, T. Turrentine, T.C. Winter. 2003.
Road Ecology. Island Press, Washington.

Forman, R.T.T. and L.E. Alexander. 1998. Roads and
their major ecological effects. Annual Review of
Ecology and Systematics 29:207-231.

Homer, J. 2005. Soil types corresponding to the NH
Natural Heritage Bureau forest systems classifica-

U.S. Department of Agriculture, Natural
Resource Conservation Service, Lancaster, NH,
U.S.A., Unpublished Report to New Hampshire
Fish and Game Department.

Keys, J.E. and C.A. Carpenter. 1995. Ecological
units of the eastern United States: first approxi-
mation. U.S. Department of Agriculture, Forest
Service.

NHOSP. 2000. Managing Growth in New Hamp-
shire: Changes & Challenges. New Hampshire
Ofhice of State Planning in conjunction with The
Growth Management Advisory Committee, Con-
cord, New Hampshire,

Ranney, ].W., M.C. Bruner, and J.B. Levenson. 1981.
The importance of edge in the structure and dy-
namics of forest islands. Pp.67-92 in R.L. Burgess
and D.M. Sharpe, eds. Forest Island Dynamics
in Man-Dominated Landscapes. Springer-Verlag,
New York.

Thorne, S. and D. Sundquist. 2001. New Hamp-
shire’s Vanishing Forests: Conversion, ~ Fragmen-
tation and Parcelization of Forests in the Granite
State. Report of the New Hampshire Forest Land
Base Study. Society for the Protection of New
Hampshire Forests, Concord.

tion.

5.2 Data sources

Complex Systems Research Center. 2001. New
Hampshire land cover assessment — 2001. 30m
raster data. Available from GRANIT, University
of New Hampshire.

Homer, J. 2005. Soil types corresponding to the NH
Natural Heritage Bureau forest systems classifica-

U.S. Department of Agriculture, Natural
Resource Conservation Service, Lancaster, NH,
U.S.A., Unpublished Report to New Hampshire
Fish and Game Department.

Miles, PD. May 11, 2005. Forest inventory mapmak-
er web-application version 1.7, St. Paul, MN: U.S.

tion.



Departmetn of Agriculture, Forest Service, North
Central Research Station [www.ncrs2.fs.fed.us/
4801/fiab/index.htm]

Natural Resources Conservation Service. Date varies,
in progress with last revision in 2002. Soil Units
of Rockingham, Sullivan, Cheshire, and Strafford
Counties. Automated by and available from GRA-
NIT, University of New Hampshire.

New Hampshire Natural Heritage Bureau. January
2005. Exemplary Natural Community Data. Scale
varies, vector data. Available with permission from
the NH Natural Heritage Bureau.

Sperduto, D, and M. Zankel. 2005. Distribution of
matrix forest systems in New Hampshire by subsec-
tion, elevation, slope, and aspect. NH Department
of Resources and Economic Development, Division
of Forests and Lands, Natural Heritage Bureau, and
The Nature Conservancy, Concord, NH, U.S.A.
Unpublished Report to New Hampshire Fish and
Game Department.

The Nature Conservancy, Conservation Science Sup-
port. 2003. Ecological Land Units. 30m raster
data. Available from TNC, Eastern Resource Of-
fice, Boston, MA.

United States Geological Survey. Date varies, com-
plete by 2003. National Elevation Dataset. 30m
raster data. Projected by Complex Systems Re-
search Center in January 2005, available from
GRANIT, University of New Hampshire.

Appendix B: Habitat Profiles

New Hampshire Wildlife Action Plan

B-15



Distribution of Appalachian (Oak - Pine Forest
in New Hampshire

Distribution N
- Finoari L Posiemsl A
— —
L} o F ) &
ko ik Poiracal = v mopped wung % iecheod oy bassd on
3 el el e Ve Mty | oesen sy e the haorsd
Hostige Borrms The reoddd s o sdenbfymag dreas ety 7
s inbedy LamdSrwrrn, pirvation, wal, pic P coskd sopor
A prpblacifii e vk, guied el Srg Flistapit 1 Fool arcwe chidaali




