4 Natural and Cultural Resources
A. Introduction
At community meetings, residents listed many natural
resources, historic places, and cultural traditions among
the most valued assets of Bernardston, including
landmark buildings, agricultural traditions celebrated in
community activities like the Scarecrow Contest, and
outdoor recreation lands where residents hike, bird
watch and snowshoe. Two bands of mountains with
dense forests envelop the Falls River Valley, providing
wildlife habitat, ecosystem services, and picturesque
views with ample opportunity for outdoor recreation.
Beyond the natural landscape, the hilly topography has
shaped the town’s history. Originally settled in the
eastern hills for protection from Native American raids,
the town center has moved to different locations over
the years. One of the first buildings, the Congregational
Unitarian Church, was moved two times and now is
located in the Center Village, highly valued for its New
England aesthetic and many historic buildings.
Residents value the town’s rural character defined by
its forested and agricultural landscape and believe
efforts must be taken to preserve this landscape and the
historical architecture common throughout town.

B. Existing Conditions
1. Natural Resources

The natural landscape in Bernardston serves both the
human and wildlife populations that inhabit the largely
forested town. Some businesses depend on natural
resources for farming and timber. Rich soils support
the agricultural lands that are central to the town’s
history, economy and rural character. Aquifers and
surface waters provide the town’s excellent water
quality. The various wetlands provide habitat, control
flooding, and filter water. Numerous vernal pools
provide habitat, slow runoff during storms and recharge
groundwater. Approximately three quarters of the land
is forest, and forested wetlands are common (DFG,
Nature Conservancy, 2010). The largely intact forested
lands are critical habitat for wildlife, including several
species of conservation concern, and serve to clean the
air and water, absorb water and therefore reduce
erosion, and provide shade to regulate the temperature
of water bodies. These forests are integral to the health
of regional ecoregions.

Ecosystem Services

The natural resources in Bernardston contribute
ecosystem services, which are defined as the benefits
ecosystems provide to people. These benefits can be
direct or indirect, small or large. The United-Nationssponsored Millennium Ecosystem Assessment
identified four major categories of ecosystem services:
provisioning, regulating, cultural, and supporting
services.

A provisioning service is “any type of benefit to people
that can be extracted from nature” (National Wildlife
Federation, 2015). Provisioning benefits include food,
drinking water, timber, wood fuel, natural gas and oils,
medical benefits, and plants that can be made into
clothes and other materials. Bernardston’s diverse
landscape and rich soils provide resources for logging
and agriculture, which some residents are dependent on
for income. For example, maple trees support a syrup
farm by Eden Trail. The town’s aquifers supply its high
quality drinking water. (See Element 3.) Forests and
water bodies in Bernardston supply residents who
forage, hunt, or fish with food.

A regulating service is “the benefit provided by
ecosystem processes that moderate natural phenomena”
through pollution reduction, decomposition, water
purification, erosion and flood control, carbon storage,
and climate regulation (National Wildlife Federation,
2015). Regulating services provide many of the basic
services that support human existence. For example,
pollination by birds and insects is critical for many of
the fruits we eat. In Bernardston, the dense forests such
as Charity Farm Lot help to stabilize soils, purify the
water, store carbon dioxide, and regulate climate. The
wetlands in Bernardston serve to control flood waters,
absorb nutrients and chemicals from the water and act
as a natural filtration system. These processes work
together to make ecosystems clean, sustainable,
functional and resilient to change.
A cultural service is a “non-material benefit that
contributes to the development and cultural
advancement of people” (National Wildlife Federation,
2015). This includes the building of knowledge, the
spreading of ideas, and creativity born from
interactions with nature and recreation. The forests in
Bernardston provide scenic and recreational benefits
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including, hiking, bird watching, snowmobiling,
snowshoeing, cross country skiing, star gazing,
horseback riding, hunting, and fishing.

Surficial Geology

Supporting services are underlying natural processes,
such as photosynthesis, nutrient cycling, the creation of
soils, and the water cycle (National Wildlife
Federation, 2015). Without supporting services,
provisioning, regulating, and cultural services would
not exist. The forests in Bernardston support erosion
control which is both a supporting and regulating
service.

Ecological Integrity

Ecological systems are complex and dynamic and can
be assessed in a variety of ways. Ecological integrity
can refer to:
• Health of individuals

• Population dynamics such as reproduction
• Species diversity

• Species interactions

• Keystone or foundation species

• Ecosystem processes and dynamics- such as
nutrient cycling, hydrology, disturbance regimes

Bernardston is located at the border of
two distinct ecoregions: the Connecticut
River Valley and the Worcester Plateau.
The Connecticut River Valley has rich
soils, a relatively mild climate and
low rolling topography. In contrast,
the Worcester Plateau Ecoregion, in
the central upland of Massachusetts,
consists of most hilly areas with a few
high monadnocks and mountains.
Bernardston’s landscape has features
of both ecoregions, with rich soils along
the valley floor and hardwood forests
on the eastern and western ridges.
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Massachusetts’
Ecoregions

The rugged topography east and west of the Fall
River is characterized by glacial till with abundant
rock outcrops. Glacial till is unsorted material
deposited as the glaciers retreated. Soils that
developed in glacial till are largely sandy loams.
Small areas of impure marble along the eastern
mountain range may support richer soils and
uncommon vegetation. The Connecticut Valley
Lowland possesses richer soils of coarse sand
and gravel deposited from outwash as the glacier
retreated. The Fall River Valley includes a mix of
alluvium soils and outwash deposits that support
rich woods with abundant early spring wildflowers.
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Vegetation

Bernardston’s diverse landscape of meadows, wetlands,
rivers, streams, bogs, ridges, and forests supports
various plant species, some of which are of
conservation concern. The town’s vegetation plays a
crucial role in ecosystems by converting solar energy
into biomass, which is used for wildlife shelter and
food. Through photosynthesis, plants sequester carbon
and release oxygen. Trees can hold between 35 and 800
pounds of carbon dioxide each year, depending on the
size of the tree (Trimarchi, 2008). Plants also serve to
clean the air and water as their leaves filter particles,
including dust, and ozone. Vegetation helps to lower
temperatures through evapotranspiration, a process by
which water is absorbed through roots and evaporated
through their leaves. On average, a large oak tree is
capable of transpiring 40,000 gallons of water into the
atmosphere in a year (Perlman, 2014). Vegetation
provides shade and regulates the temperature of water
bodies, which is essential for aquatic life. Shade
produced by plants can also reduce energy use by
reducing the need for air conditioning during warmer
months. Plants’ roots help to secure soils and stabilize
banks, reducing erosion.
The two dominant forest types in Bernardston are
Transition Hardwoods and Northern Hardwoods, which
cover the two mountain ranges (DFG, Nature
Conservancy, 2010). Transition Hardwoods cover
much of Franklin County and include oak, white pine,
hemlock, and black birch. Northern Hardwoods are the
most dominant forest type in western Franklin County
and include beech, sugar and red maples, hemlock and
white pine (Livingston, Sprague, Sullivan, 2008).
There are several plant species of conservation concern
within Bernardston: two endangered species, two
species on the NHSEP watch list, and several plants
identified in a recent Franklin County flora project that
have not been added to the watch list.

American waterwort (Elatine americana), black cohosh
(Actaea racemosa) and tiny-flowered buttercup
(Ranunculus micranthus) are three plant species
currently considered endangered in the state of
Massachusetts. All species listed as endangered are
protected from killing, collecting, possessing, sale and
other activities that destroy habitat (NHESP, 2011).
Easily overlooked, the American waterwort is a small,
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delicate broad-leaved plant that occurs on muddy
shores of ponds or tidal river and tributaries. The plant
flowers in mid-July to August and produces fruits from
mid- August through September (NHESP, 2011).
Described as a “striking herbaceous perennial” in the
buttercup family, black cohosh is a common garden
and herbal medicine plant that inhabits rich deciduous
forests typically with moist alkaline soils. The plant
produces white flowers in July and has a flowering
stem reaching eight feet in height (NHESP, 2011). The
tiny-flowered buttercup typically occurs on southfacing slopes in patches of soil between rock outcrops
and flowers in the spring (NHESP, 2011).

Water stargrass (Heteranthera dubia) is the only
identified plant included in the NHESP watch list—an
unofficial list of plants that are known or suspected to
be of conservation concern. Species are included on
this list for a number of reasons including seeming
decline or vulnerability and recent discovery (NHESP,
2011). A “fully emerged perennial,” water stargrass can
grow to just under five feet long and favors water
bodies with sand and gravel soils and medium to high
nutrient levels (Les Traitements BioBac, 2012).
Plants play a key role in human and wildlife existence
and it is important that residents consider long-term
strategies to better support vegetation as the climate
changes. The Massachusetts Climate Change
Adaptation Report suggests several strategies to reduce
the vulnerability of vegetation to climate change. One
strategy is to protect land by securing large
unfragmented forest blocks that are essential for
species persistence. Establishing landowner incentives
to maintain and manage forest ecosystems is another
strategy as nearly 80 percent of forests in
Massachusetts are privately owned (Berke, Lyles,
2012).
The adjacent table lists plants identified by the NHESP
as of conservation concern. The plants that are not
listed by NHESP are from a recent Franklin County
project to list species of concern.

Species of Conservation Concern
Status

Habitat

American waterwort

Common Name

Elatine americana

Endangered

Black cohosh

Actaea racemosa

Endangered

Muddy shores of ponds
or tidal river and
tributaries

Tiny-flowered buttercup

Ranunculus
micranthus

Endangered

Water stargrass

Heteranthera dubia

Narrow triangle
moonwort

Botrychium
angustisegmentum

NHESP
watch list

Long-bracted orchis

Coeloglossum viride

Not listed

Lace-grass

Eragrostis capillaris

Not listed

Whorled milkwort

Polygala verticillata

Not listed

Balsam poplar

Populus balsamifera

Not listed

Pendulus bulrush

Scirpus pendulus

Not listed

Leafy bulrush

Scientific Name

Scirpus polyphyllus

Not listed

Not listed

Location (if known)

Very rich deciduous
forests, typically with
moist alkaline soils

South-facing slopes in
patches of soil between
rock outcrops
Water bodies with sand
and gravel soils

Mostly in northern
Satan’s Kingdom
hardwood forests but
also in other kinds of
forests and sometimes in
openings
Forests, meadows and
fields, swamps

Satan’s Kingdom

Cliffs, balds, or ledges,
floodplain (river or
stream floodplains),
ridges or ledges

Fields along Rte. 10

Cliffs, balds, or ledges,
meadows and fields,
ridges or ledges,
woodlands

Off Rte. 5 and 10

Forest edges, forests,
meadows and fields,
shores of rivers or lakes

By the Falls River south
of Meadow Rd.

Meadows and fields

Forests, shores of rivers
or lakes, swamps

Motzkin, 2015
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Wildlife Habitat

In Massachusetts, two significant mapping efforts have
been critical to understanding various types of wildlife
habitat and their extent: BioMap2 and CAPS. BioMap2
is the result of a collaborative effort to document
evidence of rare species and natural communities in
Massachusetts gathered over the past thirty years, in
order to protect the state’s biodiversity. The
Massachusetts Department of Fish & Game, Division
of Fisheries and Wildlife’s Natural Heritage &
Endangered Species Program (NHESP) and The Nature
Conservancy are the main contributors to this effort.
BioMap2 identifies two complementary spatial layers,
Core Habitat and Critical Natural Landscape. Core
Habitats are key areas that are critical for the long-term
persistence of species of conservation concern. Critical
Natural Landscape supports Core Habitat and is
characterized as large, intact, predominantly vegetated
Landscape Blocks with minimal impact from
development. Protection and stewardship of Core
Habitat and Critical Natural Landscape is imperative
for securing the diversity of species and their habitats,
preserving intact ecosystems, and ensuring the overall
resilience of natural landscapes across Massachusetts
(DFG, Nature Conservancy, 2010).

Another resource for identifying important habitat is
the Conservation Assessment and Prioritization System
(CAPS). CAPS is a computer software program that
models prioritized land for conservation across the

state. In 2011, the Landscape Ecology Program at the
University of Massachusetts Amherst completed a
comprehensive, statewide assessment of ecological
integrity using CAPS. Maps were created for every city
and town in Massachusetts depicting spatially their
Index of Ecological Integrity (IEI) and delineating
wildlife habitat and biodiversity based on landscape
ecology principles and expert opinion. IEI maps rank
all of the land and then show the 50 percent of the
landscape with the highest rating and therefore the
greatest ecological integrity. The areas of greatest
ecological integrity in Bernardston correlate with the
forested mountain ranges and should be prioritized for
preservation as they offer habitat and support a
diversity of wildlife. The maps produced from CAPS
models go beyond identifying habitat to rating it.
Together, the CAPS data and BioMap2 are resources
that identify critical habitat both at the town and state
scale and illustrate areas for priority protection.
CAPS Index of Ecological Integrity
CAPS has identified the eastern and western
mountain ranges in Bernardston as having the
highest ecological integrity. Lowlands throughout
town, including freshwater wetlands and aquatic
landscape, are identified as having high ecological
integrity. Shrublands of high ecological integrity are
dispersed in town. The area surrounding Center
Village has limited land of high ecological integrity.

Massachusetts Index of
Ecological Integrity

Credit: CAPS IEI

Bernardston is located in western
Massachusetts a region with high
ecological integrity.
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The dense forest along the eastern and western ridges
in Bernardston is identified as a Critical Natural
Landscape which supports Core Habitat within the
forests and along the Mill Brook and a tributary.
BioMap2 further classifies wildlife habitat into Core
Habitats defined by landscape characteristic and
function, including Aquatic Core, Forest Core, Vernal
Pool Core, Wetland Core Buffer, Species of
Conservation Core, and Priority Natural Community
Core. There are three species of Conservation Concern
Cores, one reptile, one insect, and one plant in
Bernardston. Bernardston’s deciduous forests provide
habitat for black cohosh, an herbaceous perennial plant
in the buttercup family which is currently endangered.
Over fifty potential vernal pools have been identified in
Bernardston and only one has been certified. Vernal
pools are small, seasonal wetlands that provide habitat
specifically for amphibians and invertebrate animals.
These vernal pools are important for wildlife and
human populations as they slow runoff during storms
and recharge groundwater. (See Element 3.)

The large, intact Critical Natural Landscape blocks on
the eastern and western mountain ranges supports Core
Habitat: Forest Cores, an Aquatic Core, and a Vernal
Pool Core. All of the identified habitats are significant
as they are part of larger regional Landscape Blocks
that connect to surrounding towns. The Critical Natural
Landscape on the southern edge may appear to be
small and less significant but, it is part of a Landscape
Block extending into Gill that has been identified as the
second largest contiguous block in the ecoregion.
Along the northeast border with Vermont, a black gum
swamp and a black ash swamp are identified as Priority
Natural Communities by NHESP. Black gum swamps
are forested hummocky peatlands that occur in a
variety of settings, including isolated shallow
depressions or basin wetlands, and along the edges of
ponds or shorelines (NHESP, 2011). The swamp in
Bernardston is relatively small but in good condition as
it is protected within a large, intact forest (DFG, Nature
Conservancy, 2010). Black ash swamps are a variant of
red maple swamps that prefer less acidic, nutrient-rich
groundwater. The black ash swamp in Bernardston is
also protected by the large, contiguous forest and has
good structural and floristic diversity (DFG, Nature
Conservancy, 2010). The northeast corner of town has
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two Forest Cores, large intact forests with few roads
and minimal development. Forest Core in Bernardston
provides habitat for the early hairstreak butterfly, which
is currently threatened, and supports a Vernal Pool
Core (DFG, Nature Conservancy, 2010). These species,
some of which are state-listed as rare and endangered,
live in vernal pools and in adjacent upland forests
where they overwinter.
The certification of vernal pools depends entirely on
volunteer effort and is administered through NHESP.
Students and teachers for example, could get involved
in identifying, certifying, and monitoring the town’s
potential vernal pools. Once a vernal pool is certified,
there are regulatory restrictions placed on development
and other activities proposed within and by the pool.
Certified Vernal Pools are protected from certain
forestry impacts including harvesting requirements that
limit cutting to no more than 50 percent of the trees
within fifty feet of a CVP (MacCallum, 2009).
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Core Habitats and Species of Concern
In the southern half of town, an Aquatic Core has
been identified along the Mill Brook and a tributary.
An Aquatic Core is a functional ecosystem for fish
species and other aquatic species of conservation
concern. A spotted turtle population, currently of
conservation concern, has been identified in the
southeast corner. This species favors habitat with
large, unfragmented, open space. On the border
of Bernardston in Gill and Northfield, there are
two Wetland Core Buffers, defined by BioMap2 as
the least disturbed wetlands in the state within
undeveloped landscapes with intact buffers and
little fragmentation. Within Bernardston, there are
two rare endangered plant species that inhabit
water bodies and are currently endangered, the
American waterwort and water stargrass.
The forests and wetlands of Bernardston are
home to unique habitats and species. Proper
land management and measures to protect
these habitats are essential for their long-term
persistence.
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2. Inventory of Lands of Conservation and
Recreation Interest
In Bernardston, approximately 20 percent of the open
space—undeveloped land with particular conservation
or recreation interest, owned by the state, town, land
trusts, other non-profits, or individuals—is protected in
perpetuity. A conservation restriction (CR) is one of
several methods for protecting land. It is a legal
agreement between a landowner and a land trust or
other agency that permanently protects the
conservation value of a property by prohibiting
development. Through a CR, the landowner agrees to
limit the use of their property for the purpose of
protecting its conservation, wildlife habitat, and /or
recreational values (The Trustees of Reservations). The
state of Massachusetts and local land conservation
trusts provide further tools for preserving land, both
temporarily and permanently, and offer economic
incentives. These programs provide financial and
educational assistance for landowners of farms and
forests. (See Element 5.)

Most of Bernardston is identified as open space, which
includes forest, farmland, recreation fields, and
wetlands. The town owns open space for recreation
including the Bernardston Elementary School,
Cushman Park, Charity Farm Lot, Pratt Field, and
Silver Lake with the Powers Institute. Privately owned,
Crumpin Fox Golf Course covers 370 acres and is open
to the public for recreation. The state owns the Satan’s
Kingdom Wildlife Management Area in the northeast
quadrant of town. This area is significant as it supports
species of conservation concern and priority habitats,
and is part of a large wildlife corridor continuing into
the town of Northfield. The Department of Fisheries
and Wildlife owns the Shattuck Brook Wildlife
Management Area in the northwest quadrant of town.

Protected Wildlife Habitat

Most of the wildlife habitat in Bernardston is located
along the mountain ranges, north of Center Village.
The southern portion of town is predominantly
developed although there are several wetlands and two
areas identified as intact forests (DFG, Nature
Conservancy, 2010). The permanently protected land in
Bernardston is owned by the state, town, residents, land
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trusts and other non-profit organizations. The land is
protected through conservation or agricultural
preservation restrictions. The tax abatement programs
Chapter 61, 61A and 61B provide temporary protection
through a commitment made by the landowner to keep
the land as forest, farmland, or in recreation for ten
years. The town has first right of refusal to purchase the
property when it comes out of the chapter status if the
property owner seeks to sell the land for another
purpose. (See Element 5.)

Protected Wildlife Habitat
The Core Habitat and Critical Natural Landscape
in Bernardston constitutes of 62 percent of
Bernardston’s open space. Currently, approximately
20 percent open space in Bernardston is protected
in perpetuity. Of that, 29 percent of Critical Natural
Landscape and 65 percent of Core Habitat is
protected.
Most of the protected land is located in the
northeast corner, including Satan’s Kingdom
Wildlife Management Area, which extends
into Northfield. Along the northern border of
Bernardston, Roaring Brook Wildlife Management
Area extends into Vernon and Guilford, Vermont,
consisting of 1,460 contiguous acres of significant
natural communities including vernal pools,
wetlands, a red maple-black gum swamp, and
sugar maple-ostrich fern riverine floodplain
forest. It is important to maintain and protect the
contiguous forests in Massachusetts and Vermont
for connectivity and wildlife migration and to
allow further protection of habitat in the large
forestland. The Landscape Block along the western
ridge has limited protection; one agricultural
preservation restriction and the Shattuck Brook
Wildlife Management Area there is protected.
The Landscape Blocks on the southern edge
are not protected. When prioritizing protection,
it is important to consider habitat connectivity,
species of conservation concern and development
pressure.
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Many Bernardston residents enjoy outdoor recreation
and appreciate the town’s rural character, with two
forested mountain ranges supporting numerous brooks
and wildlife. According to the 2008 Open Space and
Recreation Plan and the two community meetings held
in February 2015, residents enjoy the dense forests that
provide remote, shady places to bird watch, track, and
hike. Residents also described how they enjoy walking
along the streams, maple sugaring, the Crumpin-Fox
golf course, and stargazing. Walking along the Falls
River is a favorite activity although there is no public
access to the river. A survey for the OSRP noted that
residents enjoy and want to continue having recreation
opportunities including fishing and hunting. In winter,
residents snowshoe, snowmobile and cross-country ski
on various mountains and hills.
The fields at Pratt Field and the Bernardston
Elementary School host baseball and soccer events.
Local events such as the Scarecrow Contest are
celebrated at Cushman Park. Charity Farm Lot, an
85-acre forest, was gifted to the town in the 1830s to
provide revenue used to support the poor. The land has
been leased to farmers as a grazing hillside and was
more recently logged for lumber. Residents have
enjoyed the site’s scenic beauty and recreational
opportunities including horseback riding, hiking and
hunting, but the site has not been properly managed.
John Lepore, a local landscape designer, has been
leading the initiative to manage the land. His concerns
include a fire road that is inaccessible due to erosion,
the overcrowded forests, trails that are not longer
clearly marked, and several invasive species that are
becoming problematic.

He is working with the Town to develop a management
plan for Charity Farm Lot with recommendations and a
timeline for implementation. Goals for the property
include updating the trail markers, re-routing trails
along less steep pathways, restoring the site’s natural
features, promoting the site for leveraging grants, and
ultimately creating a place for families to bring their
children to enjoy nature and the outdoors.
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Recreational Resources

Charity Lot
Local restoration ecologist and designer John Lepore overlooks Charity
Farm Lot.

Priority Protection
Residents of Bernardston should be commended
for the steps they have taken to preserve and
protect the town’s land, preventing further
fragmentation and a decline in ecological integrity.
During the community meeting held for the master
planning process in February 2015, residents
described development as one of the greatest
changes in town since the 1975 Master Plan. They
reported that although the northeastern part of
Bald Mountain Road is now protected, the town
has seen more development overall and many
participants suggested that more land needs to
be protected. While the town has made great
progress toward permanent protection of the land,
there are areas to consider for future protection
from development. (See Element 5.)
Analyses of the information presented thus far
suggests that the southern edge of Bernardston is
of highest priority for protection. This area has high
ecological integrity and is at risk of development
because it is an unprotected, relatively flat area,
close to Center Village and Greenfield. Although
the area is favored for development, it is also
home to the spotted turtle, identified by NHESP as
a species of conservation concern. The two Critical
Natural Landscape Blocks are not protected and
between them is a fragile bog within the largest
wetland in town. This area also has access to

the Falls River, which is greatly valued by residents.
On the outskirts of town, the area by Eden Trail
Road is a desired location for residents with its
scenic beauty, trails and various farms. Within this
area, the Mill Brook and a tributary have been
identified as an Aquatic Core.
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The second area for priority protection is the
northeast region of Bernardston. The land supports
natural communities and species of conservation
concern. This area is mostly protected and has
modest development pressure. Despite that, the
gentle hills have enabled development along roads
extending into Vermont.
The third area for priority protection is the large
Landscape Block west of I-91, which has low
development pressure and high ecological integrity.
The steep ledgy soils constrain development.
Identified as a large Landscape Block, the forest
has minimal disturbance and supports diverse
species but is currently unprotected. There are
several areas of scenic and recreational interest
that are also not protected, including West
Mountain, the scenic backdrop for Center Village
and a recreation destination with trails. Wildcat
Mountain, deemed the “last truly wild area in
Bernardston,” provides scenic and habitat value.
It is covered in dense mountain laurel, and has
a wetland and a pond (Livinginston, Sprague,
Sullivan, 2008). Beautiful Keets and Couch Brooks
are wildlife corridors that extend from the Falls
River west to Wildcat Mountain and West Mountain
and into Leyden (Livinginston, Sprague, Sullivan,
2008). These areas are not protected but provide
scenic and recreation resources, including fishing,
and have been identified as archaeological sites
(Livinginston, Sprague, Sullivan, 2008 & MHC,
1982).
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