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Executive Summary
The Appalachian forestd easternNorth Americastretch from Maine and Canada @eorgia-
the most intact temperate broadleand mixedforest in the world. People living withirthis
forest rely on it for clean drinking water, air that is free of pollution (both particulates and
carbon), forest products from maple syrup timber, and as the base turism and recreation
industries. Wildlife living within this foresare often® dzy R ¢ A 0 KAY KFoAGlF G aO2|
of forestand the wetlands, streams, and open shrublands and grasslands embedded within
them. Coregontain winter and summer habitat, feeding grounds and breeding grounds, and
enough spacéor even the most wideanging speciet roam. However, all wildlifaeed to be
able to move to find food and habitat, ameed to be able to move from one core habitat to
anotherto adapt their ranges in response to climate changeth wildlife and people
therefore,dependon a landscapé¢hat includes large, intact, healtfooressurrounded and
connectedby a much larger area of foresfthin whichanimals and people alikean safely get
where they need to go.

With partners in the Staying Connected Initiative, The Natures@wmancy has been
identifying corridors throughout the Northern Appalachian forests of New England, New York,
and Canada. Western Massachusetts contains one of those important corridors, called the
Berkshire Wildlife Linkage. Within the linkage, thera patchwork of core habitats savell as
potential barriers to wildlife moving between them in the form of we#lveled roads and areas
of residential and ammercial development along these roads§his report details a study
conducted along two parts dhe Berkshire Wildlife.inkage that seem, based on computer
models and conditions on the grounikely to enable most animals to move between core
habitats Both of these areasthe southern Berkshires and the Westfield River watershed
also contairroads that have the potential to prevent movement. Using winter tracking of
mammal species, motietriggered wildlife cameras, and surveys of roadkill,sttedied where
animals are able to move across these roads. We combined field data froril204ih
computer modeled data to suggest ways to maintain and enhance the ability of wildlife to
move through the southern Berkshires and Westfield River watershed. We include suggestions
for landowners and groups interested in wildlife movement, but many of¢heame
conservationactions will also safeguard the ability of eastern US forests to continue to provide
people with the clean air, water, products, and economic and recreational opportunities we
count on.

In the Westfield River watershed portion of therBshire Wildlife Linkage, we suggest a
focus on maintaining the existing ability of wildlife to move freélje corridor studied within
the Westfield watershed is almost entirely in natural cover, with low densities of development.
We found abundant willife along the Westfield River and an adjacent ridge, wW&mammal
species observed by trackers and cameras. We did not find that route 112, asooittin
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highway with relatively high traffic volume, wasignificantbarrier to mammal movement4.5
successful crossingser mileon averagavere observedafter eachwinter storm (min 0, max

22.8) andour roadkill surveys found that mammal roadkill were rémete thatamphibians

and reptiles show greater roadkill mortality than mamn)al/e suggestontinuing to build on

the history of land conservatioand stewardship in this area, and conserving a continuous path
of protected land between the cores.

In the southern Berkshires portion of the Berkshire Wildlife Linkage, the large core
habitat in andaround Mt. Washington is somewhat disconnected from habitats to the
northeast We suggest a focus on protecting the areas where wildlife appear able to move and
restoring portions of the areas where they do not appear to be able to cross roRaute 7
and 23 each showed area$ successful road crossings and adjacent areas where no crossings
were observed this winterOn average, route 7 he@l8 successful mammal crossings per mile
after each winter storn{min 0, max 13.6)and route 23 had.7 (min 0,max 25.6)Both route
23 and route 7 contain areas that acarrentlyheavily used by animals but are vulnerable to
future development, where additional land conservatimnprotect and widen crossing spots
may be appropriate. In the portions of the rotitht did not have crossings, restoration of
natural vegetationor changes to transportation infrastructure (especially resiceam
crossings) are suggested as ways to increase the ability of wildlife to move between the core
habitats to the southwest andortheast.

Both the Westfield and Berkshires havsteong history and ethic of careful stewardship
and land consevation. Additional work to protect land in areas used by wildlife to cross roads,
improve road infrastructure to get wildlife under theads where appropriate, and support
landowners who steward their land for wildlife is needed in the corridors. Our hope is that this
study may provide new focus to existing efforts to safeguard the habitat that provides so
much of the quality of life ithis area.



Introduction:

Western Massachusetts is part of a formerly-fusmgmented forested landscape
stretching from the Northern Appalachians in Maine and Canada to the Central Appalachians in
Pennsylvania and Southern Appalachians extending souBetwgia. While large stretches of
intact forest, wetland and river habitat exist in western Massachusetts, these areas have been
historically fragmented by clearing for agriculture. Most of these areas have returned to forest
or other natural cover, buare becoming increasingly fragmented by an extensive road network
and the spread of suburban development. Land use conversion to development and
fragmentation from roads divide areas of natural cover into smaller and smaller pieces. Dams
and undersizedrossings continue to fragment rivers into stretches too small to support many
of our native fish species. Habitat fragmentation causes public safety issues including vehicle
animal collisions and road washouts, and it makes moderately mobile speciesliigcl
salamanders, turtles, porcupines, and many others) more vulnerable to natural disturbance and
disease. Fragmentation also threatens the genetic viability of populations of wildlife. Wildlife
that live on islands, whether actual islands or placesmtihe area surrounding the habitat is
unable to be crossed by wildlife, are vulnerable to natural disasters and tend to show local
extinction of speciesThe healthier and more diverse wildlife communities are, and the more
habitatthey have to utilize, the more resilient they will be in the face of future landscape
alteration and impending climate change.

Most of western Masachusetts falls withithe Berkshire Wildliféinkage, an area that
connects the Green Mountains in Vermartid the Hudson River Valley in New York (Map 1).
TheNature Conservancy has identified this areaaecritical juncture for ensuring a continuous
path of connected habitat between the Northern and Central AppalacHigiap 2) The
linkage includes 14 fost cores, areas of at least 15,000 acres of minimally fragmented, mostly
interior forest habitat and the wetlands, rivers, and other natural cover contained within these
forests @Appendix C)Within a core, wildlife are able to move freely due to the lewdl of
development, roads, and other fragmenting featurBgtween cores, animals may or may not
be able to move freely because corridors connecting core habitats can contain major roads and
developed areas.

In the Massachusetts portion of the Linkagere habitats and the connections between
them are assessed by the University of MassachugetisK SNB 0 Q& / NRAGAOFf [ Ay ]
I NAGAOIFE [AylFr3Sa O2YLI NBa KFEoAdGFd ay2RSazé¢ |
overlapping with cores) that provid@aces where wildlife can find at least some of the habitat
conditions they require, and can-energize if they are moving from core habitat to core
habitat. The model identifies nodes that, if lost to land conversion or degraded, will disrupt
animal maement the most. Similarly, Critical Linkages models the impact of severing the
connection between each pair of nodes. Appendix C details how the habitat nodes and
corridors studied here rank compared to other areas across the state.
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Map 1. Berkshire wildlife linkage map displayioigst cover, TN@r est cores BioMap2 forest
cores, Critical Linkages nodes, and the Berkshire wildlife linkage.
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Map 2. Regional flow patterns, showing the centation of weltconnected habitat in the
Berkshire Wildlifd.inkage in dark blue.

Models such as Critical Linkages are, at the time of this writing,-efatee-art when
considering how to identify places and connections that enable wildlife teenb@tween
habitats. In many cases they are ceffective and accurate substitutes for tine-ground
studies of wildlife movement. However, biological data about where animals are moving and
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the level of barrier represented by different types of roads @lso complement these models,
especially in places where large investments in conservation action have already been made
and are continuing to benade. As part of outbroaderanalysis of the condition of and wildlife
movement through the Berkshire Wildlife Linkage, The Nature Conservancy studied the
movement of mammals in two locations in fall of 2013 through spring 2014. This study in two
parts of the Berkshire Wildlife Linggahelped to answer the question of whether existing roads
and development impair movement of moderately mobile mamma#laving both modeled

and biological data in these two locations will help us to apply the lessons learned here and
detailed in this reprt to other important corridors throughout the linkage.

The Westfield River watershed and the southern Berkshires were the two locations
chosen within western Massachusetts for this stiiiiaps 3 and } We chose these areas
based on our previous invesent in the forest core habitats on either sidand the strong
interest among many partner organizations and agencies in better understatigingprridors
that connectthose core habitatareas and what conservation action could maintain and/or
restore te ability of wildlife to move freely. When viewed in the context of the entire linkage,
these two corridorsare notthe most essential for securing the most direct and well connected
pathway between the forests of the Northern and Central AppalachiaoseMer, Critical
Linkages datand other datasets (Append® do support that these are important areas for
connectivity.Portions of the MiddlefielePeru, East Branch, and Beartown forest cores rank
among the top 10 nodes out of 136 nodes total in thekBhire Wildlife LinkageThe Westfield
corridor helps to broaden the swath of welbnnected habitat in the central part of the linkage
The southern Berkshires corridor connects an important source habitat to the rest of the
Berkshire Wildlife Linkageyen though the corridor itself is not part of the besinnected
path in the center of the Linkage.

Our nearterm goal in collecting biological data to add to existing modeled data within
these two chosen corridors was to better understand where/howhigllife communities that
are found in various parts of these corridors are moving through them. To do this, we:

1. Assessed overall wildlife movement and habitat use in three locations within the
Westfield River watershed corridor and two locations witthie southern Berkshires
corridor in order to create a picture of what animal communities are present and
how active species are within each area.

2. Investigated wildlife crossing activity along Route 112 in the Westfield and along
Routes 7 and 23 in thesthern Berkshires to help identify sections where there
may be possible barriers to movement or crossing hot spots.

3. Compared movement between sampling locations, and investigated whether or not
there are differences in movement and communities insideousside the predicted
corridors.



Our longterm goal is to use this information to define and prioritize conservation efforts,
including land protection, transportation improvement projects, and land management, that
will maintain and/or restore areas tbhugh which animals can move between large habitats
within the Westfield and southern Berkshire areas.

Wildife Corridor \
I Forest cores
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Map 3. Westfield River predicted corridor connecting Map 4. Southern Berkshire predicted corridor connecting
Middlefield-Peru and East Brandébrest cores. Beartown and Mt. Washington forest cores.

Site Descriptions

The Westfield River Watershed

The Westfield River watershed is one of the least fragmented in Massachusetts and one
of tKS Dbl GdzNBE / 2yaSNBIyoOeQa KAIKSald 02y aSNDI (GA?2
watershed is also crisscrossed by roads, ranging from small dirt roads such as sections of Kinne
Brook Road, to paved and relatively highlume roads such as Route 1h2Huntington and
Worthington.

The predicted corridor within the Westfield River watershed is located in the towns of
Worthington, Chesterfield, Middlefield and Chester Massachusktep(3). It covers over 91
square miles (58,000 acres/23,000 hectarex) aonnects twdorest cores, the East Branch
forest core and the MiddlefieldPeruforest core. The predicted corridor encompasses a broad
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area of local connectivity, as modeled by the UMass Conservation Assessment and Prioritization
System (UMass CAPS).

This area is highly variable containing two of the three main branches of the Westfield
River, several wetlands, uplanidges, the major roadwaydrte 112, and has a combination of
residential and commercial farmland scattered throughadfithin the predcted corridor, three
areas were selected as sites for collecting wildlife movenobservationsthe Middle Banch
of the Westfield Riveran upland ridgdine, and Route 112. These areas represent the largest
barrier within the corridor (Rt 112) as weB &wo areas with the highest expected connectivity
value for wildlife (the riparian corridor along the Middle Branch, and the intact forests of the
upland ridge).

Middle Branch

The Middle Branch sampling site was located in the town of Chester, MA along t
portions of the river following East River Road. The northern portion consisted of 1.4 miles of
transect (2200 m), and the southern portion consisted of 1.1 miles of transect (1700 m).
Elevation in this area ranged from approximately €8Dft (192232m) along the river. The
combination of the two sections provided a mosaic of habitats giving an honest representation
of the variability found along this branch of the Westfield River. The northern transects ran
through a mixture of agricultural fieldshrub cover, deep hemlock stands, floodplain forest
with a large sycamore component, and young mixed forest patches. There was also an area of
large glacial rock outcroppings with an active porcupine den. Along the southern transects
there was a also repsentation of hemlock forest, deciduous forest, floodplain forest with a
large American hornbeam component, an old apple orchard, an old white pine stand, and areas
of young mixed forest patches. Both areas had evidence of old access roads, stonendgalls,
earlier agricultural activity as well as a combination of steep embankments, low flat areas, and
entering tributaries. The river itself is wide in this area with lots of large cobble and an island
area where the river divides for about a quarter ahde (400 m).
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Map5. Middle Branch samplingdation displaying northern and southern transects

Upland ridge
The upland ridge site was located in the towns of Worthington and Chester, MA.

Sampling locations were also broken into two sections, but in this case, each section
represented an area along the ridge either falling inside the predicted corridor, odeuitse
predicted corridor. The northern sampling location was outside the predicted corridor and
consisted of .8 miles of transect (1300m) and averaged an elevation of 1200ft (366m). This
location had a surprising diversity of habitat and landscape featwithin a relatively small

area. Transects had a representation of dense coniferous forest with lots of white pine
(possibly being cultivated by the land owner), agricultural fields, a sugarbush, a snowmobile
trail along an old woods road, young deaidis forest, and a small ephemeral stream. There
were also several stone walls, and a small drainage pond. This location also served as somewhat
of a transitional zone between the heavily developed agricultural land and denser continuous
forest cover.
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Map 6. Upland ridge sampling location displaying transects inside and outside the corridor

The southern sampling location was inside the predicted corridor andstedsof 1.7
miles of transect (2700m)This location had a much denser foresveooverall, and was set
back away from all major and secondary roads. It also represented some of the highest
elevation found within the predicted corridor including White Rock Hill which stan@i$&8
feet (362m) In terms of habitat, there were laegnature hemlock stands with several large
downed trees and tip ups, combined with large stands of deciduous forest mostly dominated by
American beech, both mature and densely populating the understory. Scattered throughout
were several small upland wetlds, and potential vernal pool locations, as well as a pocket of
very old white pine (approximately 150 yrs.). The topography on either side of the ridge varied
from steep drop offs, to gently tiered decreases in elevation. There were also many areas with
large rocky outcrops, large glacial till, a high stone wall at the southern end of the transect, and
an old access road leading up to it. Further, there was also evidence of older hunting activity in
the form of flagging and what seemed to be an abandbtree stand, as well as a large
wetland with beaver activity, flanking the south west portion of the transect.
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Map7. Route 112 sampling location displaying transects inside and outside the corridor
The route 112 sampling lation was located in the towns of Worthington and

Huntington, MA andconsisted of approximately @iles of transect 444 miles(7146m)were
insidethe predicted corridorand 1.3 miles(2092m)were outside predicted corridarRoute 112
parallels thelLittle Riveresulting in a highly variable mosaic of habitat and topography, and
with an elevation ranging from 760400ft (213427m) Here you get a combination of steep
drop offs to the riversheerrock faces and cliffs resulting from carving out thadway, and
areas of road infrastructure such as guard rails, rip rap, and culverts. In terms of habitat, this
section of road cuts through some of the densest and most wild sections of forest in the
watershed, with large areas of mixed and riparian &tireombined withconiferous standsOf

the 4.86miles (7800m) of roadside survey@tis distance includes only the areas tracked
along the roads, not the perpendicular transects that extended outward into nearby habitat)
4.39 miles T069m) were borderedoy forest, 0.21 miles (342) by agricultural field®r open
habitat, and0.25 miles 397m) by developed landThenorthernmostand southermost
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portions of the sampling transects that falltside the predicted corridor arethere you start
to see more reidential areas, development, and agricultural land.

The southern halbf the sampling transects ran along the valleyoil, paralleling the
river. There is a steep terrain to the west with dense heokl stands and deciduous fore$o
the eastthe terrain descends sharply intm area that serves as an impoundment for the
Knightville Dam which remains frequently floodaad is dominated by invasive knot weed
There are also old logging roads as well as snowmobile trails throughout this adea, a
virtually uninterrupted guardrail running along the entirety of this sectidihe northern
portion of sampling transects ran through a combination of sparsely populated residential area,
agricultural fields, shrub cover, deep hemlock stands, floadgtaest and young mixed forest.
To theeast of the road there is a combination of floodplain forest, young mixed forest and
small stands of hemlock and deciduous ford@ste steep banks and thgresence of the road
here confine the rivehowever muclhof its banks remain well covered with native vegetation.
In South Worthington, there are small cascades evidence in that theiver was once
harnessed for poweMVhere Ireland Streentersectswith 112,knot weed was in abundance,
spreading along theoad and starting to encroach upon the river

The suthern Berkshires

The southern Berkshirespart of a backbone of mountainous forest that stretches
across the entirety of western Massachusetts. Its rolling hills and unique wetland systems
provide important and rare habitat for a number of species. Within this area are also several
important forest cores.Oneof these, the Mt. Washington forest core, has had a longer and
more successful history of habitat protection than most other places in the Berkshire Wildlife
Linkage. The Beartown forest core, including Beartown State Forest, is arsmatléso wel
protected forest core. While smaller in size, East Mountain State Forest and the surrounding
habitats may function as a stepping stone between the forest cores, where animals requiring
large habitats to support themselves canrestangyeS NHA T S S@Sy AT GKSe& O
life cycles. Smaller or less argependent animals may be able to live in the stepping stone.
Between hese habitats, however, lieoRte 7 and astrip of highly developed lanas well as a
lessdeveloped butstill significant road, 8ute 23, that separates East Mountain from
Beartown.

The predicted corridoconnecting the Mt. Washington and Beartown habitéap 4)
liessouthern Berkshire Countiy the towns of SheffieldGGreat Barringtonand Monterey It
covers over 39 square miles (25,089 acres/10,153 hectares) and connects two large conserved
FT2NBaltas 2N a¥2NBald O2NBa¢ oFa Y2RSt SR o0@é al a
smaller conserved forests, agricultural, residential, commensi@iland, uplandidges, and the
major roadways Route 7 and&te 23. Route 41 also runs nortbouth through the corridor,
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but was not included in this study due to a combination of its lower traffic volume and level of
development, and constraints on stydtaff capacity and funding.
Route 23

= Transects
Wildlife Corridor
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Protected Land

Map 8. Roue 23 sampling location displaying transects within the predicted corridor.

The Route 23 sampling site was located in the town of Great Barrington, MA along the
major roadway route 23. Theampling site consisted approximately3.2 miles(5150m)of
transect Elevation in this area rangdbm approximately740-1,100t (226-:335m) The
transectsran along route 23 and through a mixture of residential, recreational (ski resort),
shrub cover, deep hemlock stands, young deciduous forests, and mature mixed fQretts.
2.54 miles (4102m) of transect along the road (excluding the short transezitsath
perpendicular to the road into surrounding habitat), 1.47 miles (2360m) were bordered by
forest, 0.26 miles (426m) by agricultural land and open habitats, and 0.82 miles (1316m) by
developed landMudd Brook and the Barbieri Reservoir as well a [Balel and other small
streams and ponds make up thgdrological features in this area he section of route 23 in
the predicted corridor is a twdane high volume roadway that travels east to west. Scattered
residential development and a large ski rasbefine the surrounding landscape.
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Map9. Route 7 sampling location.

The Route 7 sampling site was located in the towBluéffield MAalong the major
roadway Route 7The sampling site consisted of approximately 6 miles (9656m) of transect.
Elevation in this are ranged from approximately 66880 ft (201-207m) The transects ran
along route 7 and through a mixture of agricultural corn fields, commercial, grasstant
cover, mixed mature deciduous forest, mixed mature riparian forest, and young deciduous
forest. Of the 4.90 miles (7885m) of transect along the road (excluding the short transects that
ran perpendicular to the road into surrounding habitat), 1.0%9(1752m) were bordered by
forest, 1.23 miles (1983m) by agricultural land and open habitats, and 2.56miles (4150m) by
developed landThe Housatonic and Green Rivers are major hydrological features in this area
as well as several small ponds and oxbdvesacreated by the riverThe section of route 7
studiedis a twalane high volume roadway that travels north to south. Scattered residential
and commercial development, downtown Sheffield, and the meandering Housatonic River
define the surroundindandscape.

Methods
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In the northeast, winter mammal tracking is an effective way to collect information on
ALISOASEAQ LINK af SotubrénEereritNdalgtitit$, ird moveent through an area
(Appendix . Many other studies done as part of the Biey Connected Initiative have used
tracking as their main means of data collection, and we used winter tracking in combination
with motion-triggered cameras and roadkill surveys to study wildlife movenrentir chosen
corridors. Map 1&hows the locatin of our $udy and others throughout the dithern

Appalachians.
AN STAYING CONNECTED INITIATIVE:
: Wildlife tracking studies in the Northern Appalachians

Protecting nature. Preserving life

— Tracking transects
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Map 10. Staying Connected Initiative map displaying viddracking studies, includinpis one,across the

Northern Appalachians.
Experimental Design

In the Westfield River Watershed predicted wildlife corridor, sampling areas were
chosen to represent three key landscape features: a river system (Middle Branch of the
Westfield River), an upland ridgeline, and a major roadaray potential barrier to wdlife
movement(route 112). Two additional locations along route 112 and on the upland ridge were
also chosen outside the predicted wildlife corridor for comparisbmthe sathern Berkshires,
sampling area represented the most likely barriers to amhmovement. Route 23 may be a
barrier due to the amount of traffic along the road and the relatively high level of development.
Route 7 is a more heawvityaveled road and has a wide strip of residential and commercial
development along it, interspersedith agricultural fields, wetlands, and a few scattered
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forested areasln both areasransect locations were determined based on topographic

feasibility and landowner permissions using ArcGIS andngrtruthing. Landowner generosity
contributed greatlyto what we were able to accomplish. Landowners not only gave us access

to their land for tracking and camera research, but a few even allowed us parking access. These
access points significantly increased the overall quality of our research, alloaokgts to

cover more distance and collect more data. Transects were paced and marked using flagging
every 20m for line visibility and data collection. Transects consist of a long parallel line following
the landscape feature of each location with shor#&0m perpendicular transects running

every 200m where feasible.
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Map 11. All sampling locations in the Westfield River wildlife corridor
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Map 12. All sampling locations in the Southern Berkshire wildlife corridor.

In some locations, topography (steep cliffs, streams) or inability to secure permission
from private landowners to track on their land forced us to create perpendicular transects that
were shorter than 100m, and/or spaced more widely apart than every 2@@@Maps 59 for
actual transect routesOn Rutes112,7, and 23he roads themselves wereonsidered the
transecs and werdracked on both sides thelp capture road crossing data, andrpendicular
transectswere located to either sidevhere feasible Line intercept track identification was
used to determine wildlife communities and activity levels within each area. In addition,
wildlife cameras were deployed and rotated throughout the sampling areas. The purpose of
the cameras was to help confirtracking observations, capture animals missed through
tracking, and to give a more complete picture of wildlife species moving in the fall and spring
months when snow tracking was not feasiiidaps 13 & 1%
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Map 13 Locations ofvildlife camerasin the Westfield River Map 14. Locations of wildlé camerasn the southernBerkshire
From Nov. 2013une2014 corridor from Nov. 2013June2014

Data Collection

Line intercept snow tracking was conducteetween24-72 hours after every snowfall
event producing more than 2 inches of snow, from December, 2013 through March, 2014. Each
snow eventwas carefully monitored by several team members across the area, and an overall
judgment call was made as to when a snow event had officially ended. In addition, conditions
following a storm were also monitored carefully, and on a couple occasions tsacigete the
call to end early due to inclement weathefhere were 7 storms creating suitable conditions
for tracking during the winter. In one case along routes 23 and route 112, there was not
sufficient time to cover the entire transect length withinetl24-72 hour poststorm window.

Three storms resulted in a leisan-complete tracking survey on route 7. When analyzing road
crossings, we used average crossings per storm to account for the unequal survey effort
between some stretches of road/transeahd others. In the case of animal community and
relative activity measures, we did not include data from incomplete tracking surveys.



Figure 1. Volunteer tracking team working on the Route 112 trans@ttsto courtesy of Meredyth Babcack

Any tracks or fresh wildlife sign that crossed the transects were identified to species
when possible, a point marked with a GPS unit, and photos takerking teams consisted of a
combination of paid contractors and volunteer trackers. Track identificatas always
confirmed in the field by experienced wildlife trackers, at least one of whom was certified by
CyberTracker or Keeping Track. Volunteer participation was a key part of data collection which
could not have been conducted at this scale withowd thver 350 hours contributed by
volunteer trackers.Wildlife species recorded were any mammals larger than a grey squirrel
including weasel species. Game birds such as turkey and grouse were also collected.
Movement behavior, direction, forest type, st cover, and physical location in meters were
also recorded. In addition, overall conditions were recorded for each tracking location
including: new snowfall amount, snow conditions, temperature, weather, disturbances, and
anything else of note. Wildé cameras were moved on a 10 day rotation on average. The
locations were chosen opportunistically based on habitat features and places of interest within
transect areas.

Figure2. (left to right) Photo ofbobcat track on upland ridgetter slide on Middle Branctand fisher tracks on ice



Data Analysis
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Map 15. Tracking data ceitted in the Westfielatorridor Map 16. Tracking data catted in the Berghirecorridor
from December 2018/arch 2014 from December 201-3/arch 2014

Wildlife tracking data was used to determine wildlife communities, diversity,
abundance, and activity levels within each location by calculavegage intercepts, relative
FNBI|jdzZSyOASas FyR (KS {AYLA2YQa RAGSNERAGE AYRS
counted as an intercept and the average intercepts and relative frequency index were
calculated by species to establish how frequgr@imammal was encountered individually and
NBfFGAGS (2 20KSNJ aLISOASAE GKFG ¢ SNBIthE2 dzy RO
AYOBSNES 2F G KS) werd catuimd/b@anskoy 4 § theasuri of diversity or
dominance based on the prability of interspecific encounter. This was based on the
suggestion that gis preferred to dominance pwhen these values are close to 1.0 and similar
0. NEgSNE %I NNJ g @2y 9YyRSS mMbppyv d ¢tKS {AYLAZz2Y
they dzY 6 SNE (G KS KAIKSNI §KS RAGSNRAAGE D Ly O2yi{N
more intuitive where the higher, the higher the diversity. Calculations of average intercepts
and relative frequency indices were based on Van de Poll (1BD8&xsity and activity levels
were then compared between each location to get a sense of how areas within the predicted
corridor are utilized by wildlife. Activity level comparisons between locations were made
looking at the wildlife communities as a wle, as well as on a species specific level. Further,
the same comparisons were made between the data collected within the predicted corridor

| 20



and the data collected outside the predicted corridor in order to investigate the models. All
calculations andamparisons were made using JMP software and Excel 2010.

Wildlife camera data was used qualitatively to further flesh out wildlife communities in
each location as well as to identify species that were not active during the winter tracking
months. Photo doumentation was also used to confirm species identifications made in the
field, and to capture any species that happened to not cross the transects.

Figure 3. Female moose on the Middle Branch of the Westfield River.

ResultéInterpretation :

Wildlife Communities

In order to describe the wildlife communities found within each of filie study areas
S Ay@SaidA3alGSR aSOSNIf RAFTFSNByUd YSUNRO&:Z
activity levels, and average intercepts. We did this to not only find out how diverse a location
was, but to also understand what kind of impactkapecies has within a community, looking
at how active they are within it and what kind of presence they have in relation to each other.
The following is a breakdown of the communities found within each area, their activity levels
and diversity indiceollowed by an overall comparison between areas.
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The Westfield River Watershed
Route 112

112 had the highest diversity level of all locations with 14 different species represented
(Ds=.15,d=6.7). Interms of activity levels, route 112 refletzshigh diversity with no one
species showing dominance. Deer, coyote, weasel and red fox are all strongly represented,
with fisher and mink also showing a notable prese(icable 1)

Investigating field observations can help us further understand these communities in
terms of animal behavior and how they are utilizing the landscape. In the northern areas of
route 112 where there is more agriculture, trackers noted seeing evidenceeasfahd red fox
frequently foraging on the bounty of old apple trees. In the southern areas it was noted that
there was a high level of weasel activity, and that there was evidehtteese animalsitilizing
culverts for passage under the roadlso to he south deer and moose seem to be using an
area of mixed deciduous and heavy conifer cover along one of the steeper slopes as a place to
both bed down and forage for the winter. Taking into account these observaiiorismented
in the field in conjunctio with the hard data points are important to understanding the whole
picture of how and why these animals are moving through the corridor.

Data collected on the wildlife cameras helps understand flesh outhis community
even further. Raccoon and deeere captured the most often on camera, but in the case of
raccoon, the tracks of these animals were not found in abundance. Raccoomlseneostly
captured on camera during the second half of Janwérie the season was still very cold and
the groundstill snow coveredIn contrast, species such as weasel, coyote and gray fox that
were found to have higher activity levels based on theickswere not found as often, or at all
on the cameras.

Route 112 species list and activity levels, inside predicted wildlife corridor, based on 6 tracking surveys

Common name |Latin name Average intercepts/km Relative frequency (%)
bear Ursus americanus 0.7
bobcat Lynx rufus 0.4 = coyote

. 1% m weasel
coyote Canis latrans 7.1 204 ‘ = deer
deer Odocoileus virginianus 5.7 2% m red fox
fisher Martes pennanti 3.1 = fisher
gray fox Urocyon cinereoargenteus 0.4 ® mink
mink Neovision vision 3 m otter
moose Alces alces 0.4 ® bear
otter Lontra canadensis 0.7 canid
raccoon Protocyon lotor 0.4 m gray fox
red fox Vulpes vulpes 5 = moose
skunk Mephitis mephitis 0.1 bobcat
weasel Mustela erminea or Mustela frena 7.1 raccoon
canid 0.6 mustelid
mustelid 0.1 skunk

Table 1. Species lisyerage speciesiercepts,and elative frequency index recorded and calculated for Route 112 transects falling
within predicted wildlife corridor.

Middle Branch
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The Middle Branch also demonstrates a high diversity with 9 species represepted (D
.25, d = 4.0) and showingwide range of activity levels. However there is dominance of deer at
44% and a fairly strong presence of coyote at 22%. There is also a notable presence of weasel
and fisher and a smaller representation of the other five species found in thi{ Babée?).

This community breakdown can be further understood by taking into account animal
behavior and species associations ascertained from the tracks and trails that crossed the
transects. Deer and coyote activity levels were high because this sectioa w¥¢in was clearly
one that was used as part of their normal travel route. Deer moved in and out of thisvasell
trail looking to foragecoming from patches of denser hemlock, and higher elevations that may
have been serving as wintering areas. Tighltoyote activity in this area seemtxlcome
from one or twopacks, in two separate locations along the river. The behavior demonstrated
in these areas suggested that these locations were acting as hunting grounds, as kill evidence
was found in both a¥as on separate occasions.

Other animal activity such as otter and fisher was constant throughout, but lower
mostly because of location, weather conditions, and timing. Otter were clearly active along the
river all winter long, but when the river was frélewing tracks could not be observed.

Similarly, when the river was completely frozen, as was common for much of this winter
because of the frequent negative temperatures, there were nearly no otter tracks observed on
top of the ice. Most of our otterata was collected when the river was partially frozen, and the
animals could move in and out of it, as well as from a location that was clearly being used as
both an eating spot as well as a latrine based on other sign. Fisher activity was also consistent
Fff GAYOGSNIf2y3> odzi f26SNIFa GKSasS lyaAvylrfa R
distinct times however, where there were burstsfisher activity. One of these times was in

late January and early February where fisher seemed to bengaip with each other for

courtship or mating, and long clear trails could be follo&gdpendix A, Tabl&3). During this

time, we also noticed a drop off in otter activity. Further, we also noted that when the river

was completely frozen over, fisheeemed to utilize it for crossing. Since fisher and otter tracks
are so similar, this was determined by several observations, and the absence of slides which
otter will almost always do if tracked for any length of time. Similarly, both deer and coyote
utilized the frozen river, crossing back and forth frequently throughout the winter. In some of
these areas we were able to connect these crossings with tracks moving up the other bank,
across East River Rd. and into the forest cover on the other side.

Thee was also species activity that was either very local movement behavior, very low,
or collected in a much shorter time window during the winter. Porcupine data was collected
from one distinct location where there was a den nearby and a clear trail wtherporcupine
would cross the transect as it made its way to an area of hemlock forage. Raccoon activity was
low as data was only collected towards the very end of the winter as the raccoon started to
become active again. Minked fox, andyrey fox wee also tracked, but only in very specific
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areas, and only on one or two occasions. The low activity levetdbx in this area is
somewhat surprising given the composition of habitats available to them. In this case, we are
assuming that some of thedcks that could only be identified as canid, but were not clear
enough to ientify further, may very well have been red fox. This of course cannot be
concluded without further evidence. There was also beaver activity observed in the area with
evidence 6fresh chew, but no tracks were observed, and the activity was not close enough to
the transects to capture.

Datacollected from the cameras caisohelp to further flesh out the wildlife
community found along the Middle branch. As mentioned abovaybeactivity was noteth
the area, and beaver was alsaptured on video Thefelling of a small tree was also captured
on camera (before and after), but unfortunately not the moments the beaver made its final
chew. There was also a phatoNovemberof what is thought to be the back of a black bear
based on the size of the fallen tree in the picture, but aairive identified with certainty.
Howeverthe cameras did capture black bear during the summer months in this locaftien
official sampling had endedrhere were also numerous photos and videos of raccoon captured
as they became more active, as well as animals such as skunk and opossum that became active
after our snow tracking had ended. Finatlyere were two excihg captures caughin camera
Onewas that of a bobat coming up from the river, thougtorbobcat were tracked in this areas
during the study.The second was of two female moose moving along the southern end of our
Middle Branch transects in late Juljwo individual cameras caught these animals, believed to
be a mother and her daughter from last spring. Again, these videos came after official sampling
had ended, but only add to our findings in a positive way. Thisef camera data s&e as
veryimportant piecesin helping to capture the entirety of the wildlife community utilizing the
river corridor.

Middle Branch species list and activity levels, based on 5 tracking surveys
Common name [Latin name Average intercepts/km Relative frequency (%)
coyote Canis latrans 15.8 0
) _ 2% 104

deer Odocoileus virginianus 32.4 5% |- m deer
fisher Martes pennanti 7.6 2% m coyote

ink Neovision vision 1.2 weasel
min €o _ : u fisher
otter Lontra canadensis 3.8 m red fox
porcupine Hystricomorph Hystricidae 0.6 otter
raccoon Protocyon lotor 0.2 gm(d
red fox VUlpeS VUlpes 1.4 porcupine
weasel Mustela erminea or Mustela frenatg 9.6 mustelid
canid 0.8 raccoon
mustelid 0.4

Table 2. Species lisiyerage species intercepts, anelative frequency index recorded and calculated for transects along the Middle Branch of
the Westfield River.

Upland ridge
The ridge location inside the corridor had a lower diversity than the river with 9 species

represented (= .39, d=2.5), and had a strong dominance of deer at 46% and turkey at 42%
with a much smaller representation other species. Coyote, weasel, and fisher were also
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active, but their frequency seems much lower when compared to the overly active deer and
turkey. Also represented, though with a much lower presence were bobcat, porcupine, otter,
and moosgTable 3)

Again, the key to understanding these activity levels is to investigate the behavior
behind them. In terms of deer and turkey overabundance, the upland ridge was clearly acting
as a wintering site for both species. Deer were utilizing the pockets oedemslock for
winter cover, confirmed by the many deer beds accompanying the high level of tracks and
trails. Their trails were also clearly moving between these locations through large areas of
beech dominated forest that they were utilizing for winterdge. Similarly, turkey moved up
and down the ridge digging up large areas of snow covered ground foraging for beech nuts.
However, this foraging behavior was also found under heavy hemlock cover as well. Both
species used the entirety of the uplandesior the full winter season.

Coyote activity was only observed in January, and at lower levels than what was found
on the river. Weasel activity was low but steady throughout the season, and bobcat activity
was only observed on one tracking day at tleeywend of January where the activity level was
noticeably high along the majority of the ridge li(AppendixA, Tableld). Porcupine data
was collected from two separate denning sites on either end of the ridge and was always from
the same wellworn paths made as the porcupine came out to forage. The otter activity was an
interesting one time occurrence that we tracked for a quite a distance in both directions to
understand the behavior. The otter seemed to have moved in a fairly straight line #weoss
ridge, across a small upland wetland located on the transect, and then towards a much larger
wetland complex on the other side of the ridge. This behavior suggests much more than
localized movement as both the East Branch and Kinne Brook to theamesjyite a distance
off the ridge. Other notable animal behavior stemmed from our one moose data point, which
was from the fresh browse of a young red maple tree. This was not the only moose activity
observed along the ridge, but was the only evidefaend during our data collection. Early in
December, when laying the transects and deploying the first of the cameras (before the snow
fell), there was an abundance of fairly fresh moose scat found all along the southern half of the
ridge, and a well wékd trail with fresh tracks and hobblebush browse at the very southern end
of the transect. The shift in activity over the winter months suggests that the food supply up on
the ridge is not enough to sustain these animals, but that they utilize thisatrieast during
the fall months.

Like the Middle Branch, the camera data collected in this area also sheds light on the
wildlife community found on the ridge, and helps complete the story. Similar to the river, we
only captured raccoon activity on camemwvard the end of the winter where there was a
notably high level of activity, and raccoon were almost always captured in pairs, presumably
beginning their mating behavior. Also captured on camera were several bobcat photos and
videos from two separate ga different from the time frame we tracked them in. This suggests
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that they do indeed utilize the ridge and that the one time we caught them in our tracking data
R2Say Qi NBLINBaSyid | aAy3dzZ I NJ 200dzZNNBy OGS ¢ CAY
video on several occasions throughout the winter, though we never came across bear tracks

along the transects. Not only was it clear by the camera data that bear are very active on the

ridge, they also remained active for a good portion of the wintenthe, through the very end

of January. Presumably, this is due to the large areas of beech forest found on the ridge and

what seems to have been a productive year for beech nuts, possibly even a mast year. This is
further supported by the high activitgvels of turkey seen on the ridge this winter, which the

cameras also captured, showing extremely large flocks of these birds ripping up the ground to

forage.

Upland ridge species list and activity levels, inside predicted wildlife corridor, based on 5 tracking surveys

Common name |[Latin name Average intercepts/km Relative frequency (%)
bobcat Lynx rufus 1.8

coyote Canis latrans 4.8 : :ieir
deer Odocoileus virginianus 64 = Clgysé
fisher Martes pennanti 3.4 = weasel
moose Alces alces 0.2 m fisher
otter Lontra canadensis 0.2 bobcat
porcupine Hystricomorph Hystricidae 1.4 porcupine
turkey Meleagris gallopavo 58 ?nt:)ec:se
weasel Mustela erminea or Mustela frenata 4 canid
canid 0.2

Table 3. Species lisiyerage species intercepts, anelative frequency index recorded ardlculated for Upland Ridge transects falling within
predicted wildlife corridor.

Westfield River Watersheduiside the @rridor:
Route 112

When investigating diversity levels in locations outside the predicted corridor, route 112
shows a lower diversitgutside the corridor, with 6 species represented {037, d= 2.7),
compared to inside the corridor where there is more than double. Interestingly though, it is
still higher than either location along the ridge, though the number of individuals repted
in the calculation is a bit low to make any definitive conclusi@iable 4)

The lower diversity of 112 where it falls outside the predicted corridor can be
understood by looking at how strongly deer dominate the wildlife community at 57% of the
total activity. There is also a fairly strong presence of red fox at 18%, but all other species are

low in comparison.
Route 112 species list and activity levels, outside predicted wildlife corridor, based on 6 tracking surveys

Common name [Latin name Average intercepts/km |Relative frequency (%)

coyote Canis latrans 0.4 49 4%

deer Odocoileus virginianus 3.4 4% u deer
fisher Martes pennanti 0.4 4% m red fox
mink Neovision vision 0.2 : \év:r?}(sjel
red fox Vulpes vulpes 1.4 B coyote
weasel Mustela erminea or Mustela frenatd 0.4 fisher
canid 0.4 mink
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Table 4. Species lisiyerage species intercepts, anelative frequency index recorded and calculated for Route 112 transectgfalliside
predicted wildlife corridor.

Upland ridge
The ridge site falling outside the predicted corridor has a diversity level very close to the

ridge site inside the corridor, bstill comes in a bit lower > .42, ds = 2.4), and has fewer
species gerall with only 5 species represented.

Similarly to 112, outside the predicted corridor there is a clear dominance of deer at
58%. There is also a strong presence of coyote (20%) and weasel (18%), but low levels of all
other species. This over dominanof deer and lower representation of most other species
present further validates what the diversity indices shgwblel2).

This lower diversity was also clear when tracking these animals and interpreting their
behavior. The wildlife community compadsit was also understandable when observing the
habitats available to them. This was an area with a large human presence. There was an
actively managed sugarbush, hayfield, an active snowmobile trail, and a white pine stand. It
created copious amounts ddrage for deer, and lots of slash and brush that would support an
ample rodent food supply for coyote and weasel. However, it was a smaller area than the
deeper ridge location, with lots of edge habitat and minor disturbance, characteristics that
suppot animals such as these well, but would not be ideal for other wildlife such as bobcat,
fisher, or moose. Surprisingly though, there was no definitive identification of red fox in this
location, who would also tend to prefer this type of habitat mosaiough some of the canid
tracks were classified as such because there was uncertainty. This suggests that red fox could
have also been part of the community found in this location.

Upland ridge species list and activity levels, outside predicted wildlife corridor, based on 5 tracking surveys

Common name |Latin name Average intercepts/km Relative frequency (%)
coyote Canis latrans 4.2 302%1%

deer Odocoileus virginianus 12.2 u deer

) . 189 H coyote
fisher Martes pennanti 0.4 weasel
mink Neovision vision 0.2 H canid
weasel Mustela erminea or Mustela frenata 3.8 - fr:nsirr‘lir
canid 0.6

Table 5. Species listyeragespecies intercepts, anelativefrequency index recorded and calculated for Upland Ridge transects falling outside
predicted wildlife corridor.

The suthern Berkshires:
Route 23

Route 23 had the second highest diversity of all sampling locatiqrs.(B4, d=6.1)
with 12 individuakpecies identified This locations high diversity can be understood by
investigating its species composition and overall lack of dominance of any one species.

Of the 12 species represented, red fox (19%), deer (17%), cottontail (16%), and bobcat
(13%) dermnstrate the highest activity in this area. Coyote are also well represented at 8%,
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which may be higher depending on how many of the unidentified canids (14%) were actually
coyote. Gray fox and turkey also make enough of an appearance to be noted.

Thereare also some species specific data that further flesh out what is happening in this
community on a behavioral level. For instance, gray fox activity was only recorded on two
tracking days in late January (AppendjxTablel6). This is at the height afinter when these
animals tend to utilize human made trails, roads, and other infrastructure in order to move
around more freely. There was also a surge in deer activity during the very beginning of
January that was much higher than the rest of the tragkseason. Considering the relatively
late start to winter, this increase in movement could indicate a shift in habitat use for the
winter season as these animals moved from one location to another.

Camera data collected on Route 23 reveals the preseri several additional species to
the community that were not found during tracking such as raccoon, bear, and skunk.
However, lear and skunk were only found on a few occasj@ansl during a short time window.
Bear were caught on camera during a bpefiod early on, and skunk were only captured on
camera during late February coinciding with their usual mating time in New England. Deer,
cottontail and bobcat were found on camera in abundance, further validating tracking results.
Species such as rédx, gray fox, and weaselere however not captured on camera though
they had a definite presence in this community. The absence of these species on camera is not
surprising though, anwas alsc common result in the watershed as welhere these species
were most definitely present. They seem to display an uncanny ability to avoid our cameras, no
matter how strategically placed.

Route 23 species list and activity levels, based on 6 tracking surveys
Common name Latin name Average intercepts/km Relative frequency (%)
bobcat Lynx rufus 4.3 .

. ) . "y H canid
cottontail Sylvilagus floridanus 5 3%1% H coyote
coyote Canis latrans 2.7 = deer
deer Odocoileus virginianus 5.6 [ u fisher
fisher Martes pennanti 0.1 : rerg f?:)(x
gray fox Urocyon cinereoargenteus 1.4 - gon):/upine
mink Neovision vision 0.4 = weasel
opossum Didelphis virginiana 0.3 mink
red fox Vulpes vulpes 6.3 1% W bobcat

) . ) cottontail
turkey Meleagris g. silvestris 1 turkey
weasel Mustela erminea or Mustela frenata 0.1 opossum
canid 4.6

Table 6 Species list, average intercepts, and relative frequency index recorded and calculatedéad2 Rivansects falling inside the
predicted wildlife corridor.

Route 7

The sampling area of Route 7 demonstrated a lower diversity than Route 29 with
species represented (B 24, ds =4.2). In total, 99 tracks were identified over the course of 4
tracking days covering 18iles (38,624m) of transecComparing this sitéo the Westfield
River watershed locations, it still has a lower diversity that Route 112, but was higher than the
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Middle Brarch and upland ridge locations. It also has the lowestrall animal activity of all
locations.

Here there seems to be a clear dominance of canid species with unidentified canids at
28%, red fox aR8% and gray fox dt6%. Interestingly, coyote only represe®®, butmay in
actuality be higher depending amhich species the unidentified canids represent. There is also
a presence of cottontail in this area, but fairly low representation of other species.

An interesting note about this area compared to all other tracking locations inside the
predicted corriars is that there was a much lower activity level overall with d:9k¢
individuals recorded99 identified) Taking into account totélacking days, there were #ill
trackingdays along Route 7,dn the river and ridge6 on Route 23, and &ong Roug¢ 112.
Thishowever does not explaitihat overtwice the number of individualsvere tracked on Route
112inside the corridoyand more thart times the number of individualsere tracked on the
river. Further investigatioshows that transect length wodlalso not be a factor. Route 7 had
an approximately equdtansect lengtito Route 112 with éniles tracked compared to a little
over 3milesof transectalong Route 23Thislower count on Route 7 could very well be
reflecting the amount of developmersieen along this road. We are also seeing this reflected in
the species composition found in this area. The highest activity levels are from species that are
better able to utilize edgareas such as red fox while other species tracked in this locaiin s
as raccoon and cottontail do well living in and around human development. Further
investigation of the high gray fox activity in this area shows that the majority wac&ed
within deciduous forest patches, riparian areas and scrub (ApgendixB, Table23). This
coincides wth this specieghabitat preference and stealthy nature. Finding this species so
active around human development is also more common during the winter months.

Along the Route 7 sampling transects, camera data collected agaws the
importance of incorporating other methodologies when studying wildlife. Cameras were able
to capture an abundance of deer whose tracks did not reveal themsdlwisg sampling.
Porcupine werealso captured on camera, amt tracked during sapling though this was
from one specific location near an active den siBabcat were also observed on camera much
more frequently than their tracking numbers indicate, further confirming their importance and
activity in this community. Similar to oth&cations, raccoon activity was high, but unlike what
was observed on the Westfield River, they remained active throughout the entire course of
sampling.



Route 7 species list and activity levels based on 4 tracking surveys
Common name|Latin name Average intercepts/km Relative frequency (%)
Beaver Castor canadensis 0.25 4%
Bobcat Lynx rufus 0.25 = canid
Cottontail Sylvilagus floridanus 2.25 9% : g?é?te
Coyote Canis latrans 2.25 o red fox
Deer Odocaoileus virginianus 0.75 m gray fox
Gray fox Urocyon cinereoargenteus 4 mink
Mink Neovision vision 0.25 beaver
bobcat
Racoon Protocyon lotor 1 cottontail
Red fox Vulpes vulpes 6.75 raccoon
Canid 6.75

Table 7 Species list, average intercepts, and relative frequency index recorded and caléoidedte 7 transects.

Road crossings

In addition to tracking and camera data, on Route iilthe Westfield River Watehed
and Routes 7 and 23 in thewthern Berkshiresndividual species road crossings were also
recorded. This allowed us to gaome insight into hovanimals are able to navigate these
roadsas they attempt to move from one area of forest cover to another. What was of the most
interest was whether or not animal movement seemed to be negatively impacted by the
presence of a majaioadway, and if there seemed to be any particular areas where there were
either no crossings aareas that were heavily crossed.
Route 112

The results suggest that crossing activity as a whole is spread fairly evenly over the
portion of 112 that was traked. There are no large areas where there is an absence of animal
movement, nor are there areas where there seems to be a heavy concent(ddieqm 17).
There are of course differences in where specific species are choosings®11ZMap 18,
but as awhole, animals seem to be getting acrgsalividual species maps available upon
request)
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Map 18 Road crossings by species on Route 112

An investigation of specific species presence along the roads reveals that some species
seem to show a preference to where they cross while others do not. Mink, festmered fox
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crossing activity isnly observe towards the northern portion of the sampling area in fairly
concentrated areadnterestingly, this area is also where we see some of the higher crossing
averages, and is the narrowest part of the predicted wildlife corridor, nestled between the East
Branch forest core and active farm land®ear on the other hand are only recorded crossing
towards the southern end where the transect runs closest to the East Branch forest core. Other
speciessuch as deer and coyoshow crossing activity along tkemtire sampling area of 112.

In addition to crossing data, we were also able to take a look at species presence along
the roadway verses their presence further back from the road under deeper forest cover as well
as the type of movement behavior in relatido the roadway. What is important to note here
is that the total road transect length is much greater than the length of our perpendicular
transects and will have an effect on the number of species observed. That said, most of the
species tracked alontfl2 were found along the road transects as well as away from the road
(on both sides), suggesting that the road itself is not an absolute deterrent to movement for the
set of species observed. Of all 14 species identified in this area, only turkeysowededeeper
in the woods but not along the roadway. In contrast, several species were found only along the
roadway, such as black bear, bobcat, grey fox, otter, raccoon, and skunk, but there numbers
were not very high on the roadway either. This may jeflect the much shorter overall length
of the perpendicular transects.

Total Number along | Number along| Road Road Movt. parallel | Movt. perpendicular Road

Species | number | road transects | perp transects | crossings| avoidance to road to road Inroad | Other
Bear 5 5 0 3 0 2 0 0 0
Bobcat 3 3 0 3 0 0 0 0 0
Canid 4 3 1 1 0 1 0 0 2
Coyote 50 39 11 19 3 1 5 3 7
Deer 34 13 21 6 1 2 2 0 2
Fisher 22 18 4 13 0 2 0 2 1
Gray fox 3 3 0 2 0 1 0 0 0
Mink 19 14 5 3 0 6 1 0 4
Moose 3 2 1 0 0 1 1 0 0
Mustelidae 1 1 0 0 0 0 0 1 0
Otter 5 5 0 2 0 1 0 0 2
Racoon 3 3 0 0 0 3 0 0 0
Red fox 35 30 5 16 0 4 3 1 6
Skunk 1 1 0 0 0 0 0 0 1
Unid 21 17 4 4 0 2 1 2 8
Weasel 50 32 18 9 1 9 5 1 8
Total 259 189 70 81 5 35 18 10 41

Table 9. Road crossings and movement behavior of species along Ik2tta Total tansect length approximately 6 miles (9,886 Road
transect length approximately miles {¢,800m), Perpendicular transect length approximatélyniles (1,5451). Data based on 6 tracking
surveys.

Route 23

Similar to Route 112, the crossing densities on Route 23 are fairly well distributed with
the exception of two locations. The area of raditectly across from the Butternut ski resort
shows a clear absenttew levelof crossings (Map 39 However, there were numerous
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mammal tracks (just not complete road crossings) observed on the north side of the road. Itis
not clear whether tracks were truly absent or the high level of human and vehicle activity
during the winter season at Butternut interfered with our abilityfied tracks on the south side

of the road. There is also another clear gapcrossings foundirectly across from the

Eagleton SchoolA fence at this location may have played a rdtds interesting that these

two highly trafficked locations in ters of human activity show so little wildlife activity.

Activity levels along the road compared to what was observed along the perpendicular
transects show some interesting differees. Of course, the sampling transect lengths are
different, with the roadtransects being almost three aradhalf times longer. That sdildere
are still comparisons that can be made proportionally. Certain species such as deer and coyote
are highly active along the road, but not as much along the perpendicular transectsrforth
This was also true for red fox, but not so glarin@lgble 10) Other species such as cottontail
and gray fox were observed more frequently along the perpendicular transects as opposed to
the road. In lesser numbers, but still something toeatve observed mink, porcupine,
opossum and fisher along the perpendicular transects, but not along the roads. In contrast,
turkey and deer were found only along the roads, but not on the perpendicular transects, and
in higher numbers Another interestirg observation is that there is one of the highest
concentrations of road crossings exactly where the Appalachiailcrosses Route 23.

In investigating specific species road crossing behavior, there are some areas that seem
to be preferred by certain amals. Deer are crossing in one particular area located close to
some of the larger agricultural fields west of the Butternut resort. Red fox crossings on the
other hand are grouped east of the resort in a more suburban residential area. Interestingly,
bobcat crossings are distributed fairly evenly along the entirety of Route 23 with the exception
of the two areas across from Butternut and the EagleSmmoo(Map 20.
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Total Number along Number along Road Road Movt. parallel Movt. perp  In Road

Species number road transects perp transects crossings avoidance  to road toroad road other
Bobcat 23 20 7 13 0 0 0 3 0
Canid 31 27 5 14 2 2 1 6 1
Cottontail 30 19 15 4 0 0 1 2 8
Coyote 18 17 2 12 0 0 1 3 1
Deer 38 39 0 34 1 0 0 2 1
Fisher 1 0 1 0 0 0 0 0 0
Gray fox 9 5 4 3 0 0 0 0 2
Mink 3 1 2 0 0 1 0 0 0
Opossum 2 0 2 0 0 0 0 0 0
Porcupine 1 0 1 0 0 0 0 0 0
Red fox 39 37 7 18 1 2 0 10 1
Turkey 6 7 0 3 0 0 0 1 0
Unid 13 0 13 9 0 0 0 2 1
Weasel 1 0 1 0 0 0 1 0 0
Totals 215 172 60 110 4 5 4 29 15

Table 10 Road crossings and movement behavior of species along Route 23 transects. Total transect length approximately
3.2 miles (515M). Road transect length approximateéys miles (4000m)Perpendicular transect lengdpproximately 7
miles(1,105m).Data based on 6 tracking surveys.

Route 7

In contrast to Route 112, what we aseeing along Route 7 are clear areas where
wildlife are either crossing the roads or are not crossing the roads. The most active crossing
area is the northern portion of our sampling area and overlaps our predicted corridor
boundary. The second highesbssing area is towards the southern end with a couple smaller,
more isolated spots aterved toward the center (Map 21

By investigating these crossing areas by species we can start to see patterns. For
instance, the majority of coyote crossings setne concentrated in a very specific area along
the north section of road with a smaller concentration of crossings Bapm much further
south (Map 22. There also seems to be preferred areas to the south where gray fox are
crossing more frequently.nicontrast, there are also species such as the red fox that seem to
show no preference at all and whose crossing activity is distributed along the whole sampling
area.

Further comparison of the road transects versus the perpendi¢tdasects shows that
there are some differences. Regardless of the diffeeendransect length, proportionally; grey
fox activity is higher away from the roads than it is along them. This is also true for cottontail
activity. In terms of species presence and absencedsdlareas, beaver were only observed
along the perpendicular transects, and mink were only observed along the road. It is important
to recognize that there was only a single occurrence of each, so no substantial conclusions can
be drawn from these obsertans.
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Total Number along Number along Road Road Movt. parallel Movt. perp Road

Species Number road transects perp transects crossings avoidance  to road to road In road other
Beaver 1 0 1 0 0 0 0 0 0
Bobcat 2 1 1 0 0 0 1 0 0
Canid 28 22 6 11 2 0 0 7 2
Cottontail 12 7 5 0 1 1 0 2 3
Coyote 11 10 1 9 1 0 0 1 0
Deer 9 4 1 2 0 0 0 0 0
Gray fox 13 7 6 4 0 0 0 1 2
Mink 1 1 0 0 0 0 0 1 0
Racoon 4 3 1 0 0 0 0 0 0
Red fox 24 21 3 13 2 0 1 6 0
Unid 5 1 1 3 0 0 0 1 0
Total 110 77 26 42 6 1 2 19 7

Table 11.Road crossings and movement behavior afces along Route 7 transects. Total transect length approximately 6 miles (9656m).
Road transect length approximately 5 miles (7900m). Perpendicular transect length approximately 1 mile (INifbgrs reported here
include data from 4 stormis whichthe entire transect was surveyedxcluding one tracking survey.

Road Kill

The road kill data collected along our three sampling road ways represesih@ost
yearlong sampling effort. T$data can be used to supplement road crossing data to further
understand high activity hot spot areas and locations where there are gaps and/or trouble
spots for wildlife. For example, an area with a high density of road crossings but also a high
densityof roadkill might represent an area with a lot of animal activity but not necessarily a
safe spot for wildlife to cross the road. An area with a high density of road crossings but an
average or low density of roadkill might more clearly represent a dpitis safe for wildlife to
cross. Overall, road kill data was sparse compared to the tracking data collected, so more in
depth statistical analysis was not possible. However, it captured a wider range of species such
as reptiles, amphibians, birds, atite smaller mammals, that we were not able to capture
through snow tracking. This data helps to paint and even broader picture of animal movement
in these locations, and further fleshes out what we have collected through winter snow
tracking. It providesis with an even deeper understanding of the stories we have already
started to reveal.lt is important to remember when interpreting this data thesgood portion
of road kill will not stay on the road for lon@ther animals will scavendiee remains ®
others, and larger road kill from species such as deer or bear will be collected off of the road
soon after they are hit.
Route 112

Of the three sampling locations road kill data along Route 112oydar the most
robust with over 40Gecorded individuals Of these, 72% were amphibians consisting mostly of
frogs and newts, but also a few salamanders. The next highest species group regastiee
reptiles at 9%. These consisted mostly of snakes, with only four turtles found, Smdll
rodents as well as squirrels and chipmunks were also found in abundance. Other medium to
large mammal species were also found such as porcugeeer, red fox, raccoon and nkinbut
only as singular occurrencésppendix FFigure?).
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Investigaing how road kill is distributed along the entirety of the Route 112 sampling
location, we can see that similar to the road crossing data, road kill seem to be distributed fairly
evenly.There are howevepatternsthat startto emerge when looking at things on a species
specific level. The majority of amphibian and reptile road kill is only found in the southern half
of the Route 112 sampling area along a section of road that runs right up against the East
Branch Forest Cer There are also several of these species recorded along this section
continuing a bit south of the forest core which runs along Gardner State Parcupine were
another species that was only found along the road in one specific area towards thesouth
endnext to a particularly dense patch of hemlockll other species recorded seemed to be
distributed evenly across the entire section of road.
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Map 23. Road kill data collected along Route Iithe Westfield River Watershed
from December2013 through August 2014

Route 23
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Route 23 was theparsesin terms of road kill with only 18 individuals observed even
though it was sampled for the same length of time and at the same frequeFtug.road was
surveyed less frequently thanlmer locations, every few weeks rather than every week, and
amphibians and reptiles were not recordebh this location, squirrels and birds made up the
majority of road kill noted, both representing 33% of the total. The second most abundant
species waporcupine at 11%, but with such low numbers this represented only two
individuals. Chipmunk, opossum, and raccoon were also prédependix FFigureB).

Comparing tis data to the road crossing data we see an interesting inverse. There is
more roadkill noted along the section of road directly across from the Butternut ski resort than
any other location. Most of these occurrences are species such as gray squirrel and chipmunk,
but it is interesting nonetheless. Similar to what was observed on Ridi#ebirds are found
seemingly evenly along the entirety of the road, while porcupine are found in two specific
locations adjacent to dense patches of hemlock.
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Map 24 Roadill data ollected along Route 23 in thesthern Berkshires
from December2013through August 2014.

Route 7
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The road kill datalong Route Totaled 41 individualsIn terms of species composition,
there isa diverse setof species recordedyith little group dominance observedsquirrels and
chipmunks consist of 20%, birds 17%, amphibians 15% and raccoon at 10% total road kill. Other
species/species groups that were found in some abundance were oposkunk small
rodents and cottontail Appendix FFigure9).

The distrilution of road kill shows some similarity to the distribution seen in our road
crossing data with gaps observed in two of the same areas, one in the northern most section
near the Great Barrington border, and one towards the southern end where there ahe bot
dense pockets of development. There is also an interesting difference noticed when comparing
the two sets of dataRoad crossing data shows a clear gap near the very center of the Route 7
road transect, while several road kill observations walismmade along this portion of the
route. Specific species observations show thatamphibian/reptile occurrences are found

close to the river in low wet areas. Other species such as raccoon are found only in the
northern section, while birdeere recorded lhroughout.
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Map 25. Road kill data collected along Route 7 in the Southern Berkshires from
September2013 through August 2014

Overall comparison
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Wildlife communities

Location Number of Individual$Number of different speciegSimpson's diversity indekSimpson's diversity index inverg
Route 112 inside predicted corridor 229 14 0.15 6.7
Route 23 inside predicted corridor 169 12 0.164 6.1
Route 7 inside predicted corridor 88 9 0.24 4.2
Middle Branch 390 10 0.25 4.0
Route 112 outside predicted corridor* 19 6 0.37 2.7
Ridge inside predicted corridor 365 9 0.39 25
Ridge outside predicted corridor 109 5 0.42 2.4

Table 12 { A Y LJ& 2 y Q & caRulattbBsNdi all SainplingdaRdBistin the Westfield Rivand Berkshiresorridors *Transect length was
so short for Routell8utside of the predicted corridsrthat resdts may not be reliable for this transect

The three areas tracked in tWesftield watershedand two areas tracked in the
Berkshireghis winter slow clear differences in wildlifeommunity composition, activity levels,
and diversity. There are also differences seen in the areas that were tracked outside the
predicted corridor.

The sampling sites along the roads shbe highest species diversity of all locations
tracked (Table 12 Route 112 has overall the highest species divefsltgwed by Route 23 and
7. TheMiddle branch of the rivealso demonstrates a fairly high diggly and finally the
upland ridge siteeveals the lowestIt may be that the different levels of habitat diversity
within these locations are contributing to this. The higher habitat variation along23.and 7
that areobserved as a result of diffemélevels of disturbance (such as varyiagek of
development, road work, agriculture, etc.) may influence the diversity of species that are able
to utilize the areaby providing more diverse habitatdn contrast, the lower diversity found
along theinner ridgereflects the larger areas of consistent beech and hemlock forest and lower
level of habitat variation.

Though habitat diversity may be higher overall along the three roadways sampled,
animal activity levels tell a different story when invgsting Route 23 and Routenhere
human development is much highemn these two locations there may be more species
represented, buthere are clearly fewer mammaisoving around. On Route 7 only 104
animals were tracked over the course of the wintergdan 23, therevere 213 Compared to
Route 112 in the Westfield corridor which total2d4, or the Middle Branch which totaled 367
individuals, the number of mammats the ground isnuch lower. As discussed earlier, having
less tracking days on Routesfill does not account for this disparity proportionallyhese
activity levels when considered along with the diversity levels calculated in these areas help to
understand the bigger picture of what is happening in these locations. Route 7 may have a
higher diversity than the Middle Branch of the Westfield River, but there is ovetifoas the
number of animals moving througmd utilizing that areaandover fourtimes the activity
along theupland ridge site

Looking more closely at the typessiecies represented in these areas also reveals
differences m communitycomposition. This further clarifies the higher diversity found in these
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lower activity areas and shows the impact higher development has on wildlife community
composition. Along Rae 7, we see higher representation of species commonly thought of as
urban wildlife such as raccoon and cottontail. Similarly, the wildlife community on Route 23
includes species such as opossum, cottontail and skiihkre is also a higher activigvel of
species such as red fox who do well living on the outskirts of human aclivigrestingly,

there is also the highest bobcat activity of all locations found within the Route 23 sampling site.
In the Westfield corridor which is much less devedpve see a slightly different set of spexi
Coyote displaynuch higher activity leve| and species such as otter are present. In the two
locations away from the main roadway there is a much higher representation of deer, and in
the case of the uplanddge, a dominating presence of both deer and turkey.

As pedicted, the tracking locatiofalling outside the corridoon Route 11Zhows a
lower level of diversity thand & Ay ¢ O 2 NN iRe2ebtingly 2runygithe WidlfeNJi
community foundoutside the corridor on route 112 is still more diverse than the ridge within it.
Again, it is important to remember that the small data set collected in the outer 112 location
prevents us from makg any solid conclusionbut is still something to cordser.

Overall, the relative activity levels calculated in each of these areas shows that there are
not only different compositions of species found across areas, but also different in terms of
how active they are in relation to each other. Camera datther confirms the results pulled
from our tracking data and in most cases fleshes out our communities even more, or provides
deeper understanding to the numbers we are seeing.

Road crossings

In the Westfield corridor Route 11dbes not seem to be actinas a significant barrier to
movementof mammalswith no areas of road showing major gaps in wildlife movement or hot
spot/pinch point areas of crossings. There are however differences in where individual species
cross the road which is not spread as ’lyehroughout. In the case of Routes 23 andhére
are much clearer areas where there are crossing concentrations being observed as well as areas
where there is a lack of crossing activity that seems to coincide with the highest human activity
areas andlevebpment. Similar to 112, these roadkso demonstrate areas where individual
species seem to show crossing preference.

Caveats and areasf further research

Several caveats relate to our research. We studied wildlife activities and communities
for only one year, and were able to use tracks only for the winter months when snow cover was
adequate. We urge caution in assumthgt the activities and communitiagentified in these
areas are representative of what occurs every year. In reality, New England weather is just too
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variable for animals to behave the same way season to season, or winter to winter. There are
also larger behavioral and physiologicalpesses we cannot always be aware of, or take into
account. It is important to understand that when researching wildlife, there are countless
variables interacting at all times, and there is no way to account for all of them in any one

study. Further, ware assuming all tracks were identified accurately. Although trackers were
extremely careful, and conservative in their identifications, human error is unavoidable, but
most likely not enough to skew any resul@ne of the most difficult sets of tracks
distinguishbetween in snow substratare weasel and red squidteThe high number of

weasels detected after certain storms may represent fewer individuals showing bursts of local
movement which is more common in the winter monthasdwe alsoacknowl&lge that some

of the activity attributed to weasels may have been squirrels, resulting in a slighestiarate

of weasels.Another thing to consider is that although trackers tried carefully to record only

one of each individual, this can sometimes mpossible taking into consideration their larger
movements. For example, a deer may cross a transect line and venture off into the woods for
several miles before coming back and crossing the transect line again much further down. This
caveat also comesto play when investigating road crossings. We are not claiming that each
road crossing is an individual animal. In some instances, it may very well be the same individual
(or group of individuals), crossing in the same location after every swewt. This is why we

are presenting this data as species activity levels in terms of movement, and not suggesting that
these movements represent population densities.

Because of the caveats listed above, the sheer size of the area we were trying to cover
and the many different species living in the both in the Westfield River watershed and southern
Berkshires, future research is highly encouraged. Ideally, contiawimgilar study over
several more years would help to confirm communities living in each of the locations as well as
individual species activity levels. A better understanding of the populations that live within
these corridors as a whole, not just thos#o left evidence in the form of tracks or camera
images along our transects, becomes important as future landscape changes occur. A research
project of this size is hard to fund and execute, but smaller scale research and monitoring
would also be benefial. Specifically, setting up cameras in these locations throughout the
course of a year would give huge insight into how wildlife communities shift and change with
the seasons as well as year to year. If used over the long term, this method couldlplso h
identify shifts in community composition in response to factors such as landscape development
or climate change. Incorporating bait stations could also be explored in order to get a better
sense of the species that are present, but harder to captureamera (such as weasel or
moose).
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Figure4. Blak bear crossing frozen pond Figure5. Bobcat moving along upland ridge

Another piece of this research we had hoped to explore more was the differences seen
inside versus outsidéhe corridor. If future work is done in these areas, it is recommended that
wildlife communities outside the corridebe studied further so that more in depth
comparisons can be madgyecifically, for Routes 11#he shorter transect length outside the
corridorsresulted in very low tracking observations so calculations will hold less weight. This
makes it problematic in comparing species diversity or activity levels to the more robust data
collected inside the corridoracking methods can also contato be utilized even if not at
the same scale.

Tracking several smaller transects throughout the course of the winter would also
provide solid wildlife community data, and be easier to execute/divide up among several
people. There is also a huge benhsditracking in a less structured way by simply wandering
through these areas and seeing what wildlife are moving around. If done frequently enough,
patterns in activity will emerge, shifts in community will become apparent, and interesting
behavioral chnges will present themselves. Even with so many possibilities for further study,
the research conducted and the data collected was done with great care, and with the highest
of standards. The resulting data is robust and complete and can provide uaniticredibly
detailed picture of wildlifeeommunities and movement in thesegess. It provides us with an
incredibly strong foundation in which to move forward with decisions on conservation with
complete confidence.

There are three main strategig¢lat
Conclusions/Moving forward will ensure movement of a wide

As a whole, the results we found from our range of wildlife species through the
tracking, camera, and roadkill work suggest that b¢thcorridors we studiedi) land
the Westfield River watershed and southern protection, 2) improvements to the
structure and/or management of
roads, and) support for kndowners
to steward their &nd in a way that
maintains or improves connectivity.
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Berkshire corridors allow for movement of moderately mobilennmaal speciesin the
Westfield River corridor he high levebf natural coverthe low to mediumdensity
development, and thesuggestegermeability of route 112 to animals trying to get from one
side to the other seem tbe working together to suppomative animal communitiesOur main
messagéiereis one of maintaining the conditions that exist, and guarding against future
changes that would prevent animals from moving and fulfilling their basic ndadke
southern Berkshire corridowildlife sill seem to be moving between forest corésit the most
highly developed@reas aroundoutes 7 and 23 are acting as barriefihe main message for
the southern Berkshesis toincrease permeabilitgf the roads by maintaining or enhancing
the areaswhere wildlife are able to cross, and considerivgys to create continuous natural
cover pahs between the two forest cores.

Landprotection:

The strongest connection between core habitats includesraginuous path of permangly
protected land in natural cover, from one core to the othefThat path should be embedded
within a corridor that is a patchwork of ownerships but predominantly in natural covethe
Westfield River watershed corridor, protection of an additional dozen pancélfheste and
Worthingtoncould result irsuch a pattbetween the two forest cores. In the Berkshires,
creation of a continuoupath wouldinclude permanentl protectingseveral dozen parceis
Sheffield and Great Barrington three areas (see maps 26 and 2dassociated text) For
landowners and organizations/agencies considering land protection, a report from Staying
Connected Initiative colleagues (including The Nature Conservancy) in New Hampshire and
Vermont suggests four criteria to use in prioritizengas for permanentnd protection. These
criteria-- functional connectivity, threats to connectivity values, land ownership patterns and
feasibility, and valuable wildlife habitat featuresare explainedin Appendix E, and seem as
relevant here in sothern New England as they are in areas to the north. A particularly useful
conceptforlaR  LINB (G SOG A 2 y -NIG33 NBKISA ¢hnidr8gréta2amy pusdgciion
projectis one that is done tamprove wildlife connectivityin addition toachieving other goals
For example, protectingnd that not only shows evidence of wildlife movement but also has
high recreational value and ability to produce clean drinking water will always be a good
investment, even if any one of those values igdatiminished.

One caution when considering land protection in a corridor is to recognize that wildlife
corridors may be conserved for a different goal than land in core wildlife habitats. In corridors,
large changes to the land cover type (forest to glasd or shrubland, or forest to agricultural
field (or vice versa), for example) may be less disruptive than those same changes in habitat
cores. Easement language specific to ecological goals in wildlife corridors cataimed from
the Staying Conng¢ed Initiative (Steckler & Bechte2013) With limited resources available for
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conservation action, it is all the more important to carefully consider the benefit to wildlife
passage relative to the investment and levepootection of any givepiece ofland.

Our studystronglyreinforced the importance afaintaining thewide range of habitat
types found within thecorridor. A mix of riparian and upland habitatnd forests of a diversity
of ages and types are part of what makes a corridor suitable for the full range of native wildlife
speciesEven mammal species strongly associated with a particular habitat type, such as a
riverbank or a cliff, were found mowythrough other habitat typesFor example, we observed
an otter crossing the ridge line in the Westfield corridor, outside of the riparian habitat where
this species is usually observed.

Roads

While our study did not support the idea that rogt&12 23, and 7 arémpassable,
G K I NR ¢ stoomamdekngwementthey all still hinder wildlife movement to varying
degrees. Transportation improvements along these routes should consider their impact on
wildlife and whether they are maintaining the overpdrmeability of the road We also suggest
several actions that might help maintain or incseawildlife passage along these three roads.

112:0f the three roads we studied, route 112 is the most passable by wildliganrival
crossings were observed alongst of thelength of road surveyed, witho obvious or
consistent gaps. This pattern is consistent with the land cover along route-202o(forested),
and with the results of UMass Critical Linkages |l mad@els Apendix Cwhich suggest that
there are many places along route 112 where animals are likely to be able to move east/west
across the roadMammals werealsorarely seen in our roadkill data (though there were some
notable exceptions, including several popauesfound in surveys after the end date of the
study). Models, land cover, and tracking all pointed to the same conclustbe goal for route
112 should be to maintain the forested cover, rigiitway management, and traffic volume on
this road.

Routel12 may serve as a model when working to restore passage along roads that are
more of a barrier to mammals. In most areas, the 112 rafiway is shrubby or forested
rather than kept asvide areas omowed grass, and shoulders are narrow. The naturatco
extending to the road edge on both sides along many stretches of route 112 is almost certainly
helping animals to successfully cross. We saw little evidence of edge effects on this road
mammals were no more abundant on our transects extending aveay foute 112 than they
were along route 112, and two trackers noted that they have seen roadkill along 112 being
scavenged by mammals. While low curbs have recently been added to much of the length of
route 112 we surveyed, they also contain numerousalieein the curb for drainage. Speeds on
this road are somwhat kept in check by theature of the road, perhaps another factor that
contributes to the ability of mammals to successfully crdssnay not be realistic to recreate
the low level of developmnt seen along route 112 along other roads with similar traffic
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volumes but it may be possible to match the width of the road plus cleared rajhwaywhere
doing so would not compromise safety, or to increase the length of road bordered on both
sides bynatural cover to more closely mimic route 112.

We would suggest monitoring wildlife crossings and roadkill before and after
management changes, as this study provides no causal link between the permeability of route
112 and the characteristics of thght-of-way and surrounding landscape. It will be important
to prove the benefit of proposed road management changef®re making them on a large
scale and to continue to improve our roadkill maps on route 123 many of the study
participants live nearoute 112 and travel it frequently, we are also sensitive to the safety
concerns of pedestrians and motorists along route 112. If in the future there are portions of
route 112 that roadkill surveys indicate have high concentrations of animal/vehitiemus,
the use of fencing, of deliberate clearing and widening of the rajtway, or other techniques
to make an area less attractive as a mammal crossing could likely be employed without
significant harm to wildlife populations. In this case, introdig a section of barriers on an
otherwise crossable road might have more benefit (in both reducing animal mortality and
increasing public safety) than harm (in making a section of the road act as a barrier to wildlife).

Route 112 was a greater causenadrtality for amphibians and reptiles than for
mammals, including numerous snakes our roadkill survey volunteer reported near a den site.
Another reason to continue collection of road kill data is to determine whether mammals are
able to cross the road,ut amphibians and reptiles are not. We were not able to determine
whether route 112 is a significant source of mortality for some of themammal species
living along it.

23: Route 23 has one permanently protected, heavily used corridor surrounding the
Appalachian Trail, on the eastern side of our tracking transEcere is a second potential
corridor on the western side of the transect. This area is the only road sebabistiowed a
aGraAradagAaortte arAayATAOIY(l aK2GaLlRié 2F ONRAaaA
natural cover it is not permanently protected from conversion and development. This is an
important area to work with willing landowners to ensut&t this path remains intact for
wildlife. Creating a second continuous, largely protected corridor to the west of Butternut
would complement the alreadprotected corridor along the Appalachian Trail.

Again, our tracking data match up very closehhw@titical Linkages data (see Appendix
C) Both our tracking data and this model point to two areas as being most permeable to
wildlife, with the areas in between acting as more of a barfiéag 26. This modeled data was
particularly important in thisite, as @ route 23there are gap# successfutrossings
20aSNWSR> odzi GKS t1F01 2F ONRaaAy3a RIFGlF KSNB
Butternut Ski Resort there is an absence of crossings, but not an absence of tracks. Wildlife are
still moving along the north side of the road. Because of the high traffic in this location and
heavy plow use, animals could very well be crossing here and their tracks are being
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compromised due to this activity and just not noticed by trackers. They mayalsrossing to

SAUKSNI aARS 2F GKAA& INBIF RdzZNAYy3I GKS NBaz2NIQa

ski resort in the fall, spring and summer. Given this uncertainty, we are not convinced that this
location is acting as a barrier to mavent. Investigating the othegap area on route 23
around the Eagleton School reveals a fence line and further tracking evidence that mammals

FNE Y2@Ay3a f2y3 A0 0STF2NBE ONRaaAy3a (GKS NRI

barrier, but moreof a funnel, so focusing on the areas to either side of the fence line would be
important. It is interesting that the impact of the fence, which is a split rail fence and could be
crossed by many species, is so strong.

In addition to land protection inhte westerncorridor along route 23there may be
opportunities to get wildlife under route 23 in this area. Improving existing culverts in this area
could have multiple benefits: improve the passage of fish and other aquatic organisms, reduce
the risk ofthe culvert failing in a flood, and if the culvert is built to current standards (which
require a portion of the bank to be included in the width of the culvert) improve passage of
mediumssized animals under rather than over route 28a passage wererge enough to
allow deer to pass under the road, there could also be a significant public safety benefit, as we
found tracks indicating that deer were crossing route 23 at the end of a curve in the road where
visibility was not ideal A database of roadtream crassings in western Massachusetts
includinginformation on whether terrestrial animals of various sizes can use them to go under
rather than over roads is available upon request from the Berkshire Environmental Action Team
in Pittsfield or from Th&lature ConservancyEfforts to improve roagstream crossings in
Massachusetts are wellstablished and have an excellent record of sucgasgkile not the
focus of this report, they are a critical strategy both along route 23 and throughout the
Berkshirewildlife Linkage.
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Map 26. Areas along route 28howing road sectionshere animals are successfully crossing the road
The arrow indicates a concentrationmimmal roaccrossings where we suggest a focus on land protection and
road infrastructurework. See text for further explanation.

7: Alongroute 7 there are spots that are very clearly deterrimgmmalsfrom crossing
the road Of the three roads, this is the one we are most confident in calling a barrier to wildlife
movement given our tracking result€rossings were rare in areas with commercial and
residential development along the roadside, though we observed successfairggesn the
northern and southern ends of our transect where the road was bordered by agricultural fields
wetlands,and/or forest Map 27). The lower animal activity levels along routeurtier
suggest that this roath acting as a partial barrier toildlife movement and again, our tracking
results tended to agree with modeled results from Critical Linkagesél Appendix C)Critical
Linkages indicated thahe most permeable section of route 7 would be near the Appalachian
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Trail, and this was astion where we found abundant canid species crossing the.ri¥ée also
found crossings in the very few road sections that are bordered by forest or wetland on both
sides of the road

For route 7, then, there are two different actions that are needexhking some areas of
route 7 that are currently not safe crossing spots more useable by wildlife (restore
permeability), and protecting/expanding the narrow areas tehbowed the highest level of
successful crossings: along and just south ofAppalactan Trailcrossingand at the southern
edge of the corridor neaand south othe Schenob Brook wetlandsiaintain permeability).
Restoration could be accomplishedareas with few successful mammal crossimgeestoring
riverbanks beneatlbridgescrossngthe Green River and Hubbard Brothlat currently have
concrete walls and no suitable passage for terrestrial wildlifelone as part of a scheitked
infrastructure project, thizould potentially be done without significantly adding to the project
cost. Anotherrestoration action could be to increase the areas of route 7 that are bordered by
natural plant cover, perhaps by planting or encouraging the growth of native shrubs and trees.
It is possible that the addition of cover would decrease the @eed width of the road;
enabling species that avoid being out in the open for long distances to stay under cover except
for the short distance across the two lanes of route 7.

Restoration of permeability oroute 7 needs tobe pairedwith actionto maintain
permeabilityin the places where wildlife were able to successfully cross the road. For winter
mammals, oute 7hadthree sectiors where crossing activity was particularly highough not
significantly so when we tested it using a GIS hotspatlysis gee Appendix 5 We suggest
several actionghat could be takeralong route 7 The first would be to widen the permanently
protected strip of land around the Appalachian Trail, to ensure thatievilyused crossing
area will remain in natudecover (or agriculture, which given the small size of farms in the
Berkshires does not appear to be incompatible with wildlife movement, especially in winter
when fields are not mowed or otherwise managedhe area around the Appalachian Trail
corridorwas identified as a wetltonnected area both in our tracking data and by Critical
Linkages modeling, giving us additional confidence that this area is a key crossing spot.
secondaction would be to shore up an alternative ddor, by permanently protemg the
areas near and south of Schenob Brook where forests and wetlands come up to both sides of
route 7 (Map 27). A third action would be to look particularly carefully at additional
development and transportation improvements planned for this areasatering the impact
on wildlife and their usage patterns in this area.
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Map 27. Areas along route 7 showing road sections where animals are successfully crossing the road. The
northern arrow indicates an area at and south of the Appalachian Wrare we suggest additional land
protection. Thesouthern arrove indicate potential alternative corridors where wetlands border both sides of the

road. See text for further explanation.

All sites:The Massachusetts Department of Transportatioa isaler among state
agenciesn considering the impact of roastream crossings on aquatic species, and of
transportation infrastructure in general on wildlife habitatlany of the partner groups and
volunteers involved in tracking and roadkill surveys fas 8tudy remain keenly interested in
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helping with actions that could help wildlife to move across roads in the Berkshires and
Westfield corridors.A key aspect in both the Westfield and Berkshire corridors will be
continued cooperation between landowneasid volunteers, towns and planning agencies, and
state agencies including the Departments of Transportation and Fish and Game. oSthe
suggestions for improving the permeability of roads to wildlife trying to cross are expemgive
require the assistnce and expertise of state groups wiiliers can be done cheaply or
individuallyby landowners and land manage@nd both techniques will be needed

Land stewardship

Western Massachusetts as a whole, but especially the Westfield Watershed and
Berkshiresbenefit from the already very high level of support for the river and forest resources
in these placesThe history of decisions made by landowners in this area are what have kept
both corridors in relatively good condition for leiife movement It is important to continue to
connect landowners within each corridor to each other as well as to existing resources that can
help them manage their land in ways that balance wildlife habitat with a desire to generate
income or enhancenvacy, aesthetics, and other features. The Nature Conservancy has
compiled a list of landowner resources and some general suggestions for ways landowners
interested in supporting wildlife movement can do so through their land management. These
materialsare available upon request

In both corridors, additional work could be dongth towns and planning agencies to
make the importance of the corridor (and where it is) known, and to suggest that development
and transportation projects within the corridaonsider their impaicon wildlife. Our results do
not argue for freezing development, or for making dramatic changes to road infrastructure, but
rather for considering wildlife movemem support decisions regardirdevelopment and
roads. A caution in bth corridors is that work with partners and landowners should not focus
so exclusively on wildlife movement that it ignores the many other benefits we get from living
within and helping to maintain a connected, natural, landscdp&e wildlife, we also depend
on a landscape that consists of large core habitats and connected areas of natural cover
between them This pattern of land cover is what enables our forests and the wetlands and
streams that run through them to be resilieto climate change and other threats. Those
resilient forests provide us witblean drinking water, clean air including carbon storage, forest
products of all kinds, and the additional economic benefits of tourism and recreation industries.

The biggepicture:

Preserving forest cover and connectednessreaa like the Westfield and Berkshire
corridorsallowsfor the broader movements cdpecies that are necessary for dispersal and
maintaining genetic diversity. Without conserving a level of conrteates, and providing a
mosaic of habitats, this level of movement is restricted, and the viability of populations over
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time will suffer. This is especially important given climate change, which is forcing animals to
move longer distances more quickly thidney have before. The Westfield corridor contains a
range of topography, soils, and plant communities. While not as intact as the forest cores it
connects, the corridor has many of the same elements of resilience as the cores, suggesting
that as the climate changes this area will continue to act as a passageway for animals, able to
bounce back from natural disturbances and provide a range of habitats that will ensure it
remains forested, even if the species found in that forest shift and change over Tihee.
southern Berkshires corridor contains a concentration of calcareous wetland habitats. These
globally rare and important habitats support a wide diversityative plants and animals. The
corridor also contains cliffs and floodplains as well agcatjural fields that appear, at least in
winter, to provide significant hunting habitat for a range of mammals.

By doing our part in the Berkshire Wildlife Linkage, we are helping to ensure that
animals can move through the linkage to the Green Mounttortbe north in Vermont, the
Hudson River Valley to the southwest in New York, and beyond to the rest of the Appalachians.
For the most part, the corridors detailed in this report are in good shapesaw the benefits
of the habitatdiversityand largely natural landscapethe activity levels of mammafsundin
thesecorridors. When beginning the tracking study, we were not certain we would record
species such as bobcanhd fisher whichare stillactive inboth corridors. We can be rightl
proud of the amount and quality of habitat even in the corridors between the core habitats,
while recognizing that we neetb improve connedions across the few barriers that do exist.
Actionsoutlined here will maintain or improvél K S fabhility B Qravide services used by
people as well as by natureThese are trué "B INB 1 a¢ | OdA2ya Ay GKS
necessary to wait for perfect or concrete information about wildlife passage to move forward
with land protection, programs hat encourage good stewardship, and caréfahsportation
planning.Allowing movement of wildlifés just oneof manybenefitsthesecorridors are
providing to the communities within them

Fiaiire 10 Middle Rranch of the Westfield River taken fromsweat
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Appendices

AppendixA: Species data by date
Westfield River Watershed

Date Beaver Canid Coyote Deer  Fisher Mink Mustelidae Otter Porcupine Raccoon Redfox Unid  Weasel| Total
12/16/2013 0 2 0 25 3 0 0 0 0 0 1 0 0 31
12/20/2013 0 0 19 69 2 0 0 13 1 0 0 0 2 [ 106
1/4/2014 0 0 12 1 1 0 0 4 1 0 3 0 3 [ 25
1/29/2014 0 1 51 11 29 2 0 0 1 0 3 0 38 [ 136
218/2014 0 1 1 51 3 4 2 2 0 1 0 0 4 [ 69
Total 0 4 83 157 38 6 2 19 3 1 7 0 47 367

Tablel3. Species counts from Middle Branch transects displayed by tracking Bat&!. transect lengths approximatety42 miles 3900m)

Date Bobcat Canid Coyote Deer Fisher Grouse Moose Otter Porcupine Turkey Weasel| Total
1/5/2013 0 0 8 123 0 0 1 0 1 72 2 207
12/19/2013 0 0 0 73 2 2 0 0 4 66 0 [ 147
1/21/2014 0 0 11 50 15 0 0 0 0 62 3 [ 141
1/28/2014 9 1 5 55 0 0 0 0 1 90 10 [ 171
2172014 0 0 0 19 0 1 0 1 1 0 5 [ 27
Total 9 1 24 320 17 3 1 1 7 290 20 693

Tableld. Species counts from southern ridge transects displayed by tracking date. Total transect lengths approximately 1.7 @milg¢s (270

Date Bear Bobcat Canid Coyote Deer  Fisher Grayfox Mink Moose Mustelid Otter Raccoon Redfox Skunk  Unid  Weasel | Total
12/19/2013, 12/20/2013 0 0 1 2 0 0 0 1 0 0 0 0 0 0 0 1 5
1/412014, 1/5/2014 0 0 0 3 5 0 0 3 0 0 1 0 1 0 1 1 15
1/20/2014, 1/21/2014 5 2 0 15 3 8 3 5 1 0 1 0 17 0 9 0 69
1/28/2014, 1/29/2014 0 0 3 7 12 14 0 3 0 1 0 2 14 0 8 20 84
2/712014, 2/8/2014 0 0 0 4 12 0 0 4 0 0 3 1 1 0 1 22 48
2/15/2014, 2/17/2014 0 1 0 19 2 0 0 3 2 0 0 0 2 1 2 3 35
Total 5 3 4 50 34 22 3 19 3 1 5 3 35 1 21 47 256
Tablel5. Species counts from route 112 inside predicted corridor displayed by tracking dates.

Southern Berkshires

Date Bobcat Canid Cottontail Coyote  Deer Fisher Gray fox Mink OpossumPorcupine  Red fox Turkey  Unid Weasel | Total
12/12/2013 6 6 10 4 5 0 0 0 0 1 15 0 2 0 49
1/5/2014 7 2 1 3 29 0 0 1 0 0 6 1 1 o [ s1
1/21/2014 0 3 6 3 1 0 5 0 2 0 7 1 0 o [ 28
1/28/2014 2 17 4 3 2 1 4 2 0 0 6 1 5 o [ 47
2/7/2014, 2/8/2014 | 1 0 2 0 1 0 0 0 0 0 2 1 2 1 10
2/17/2014 7 3 7 5 0 0 0 0 0 0 3 0 3 o [ 28
Totals 23 31 30 18 38 1 9 3 2 1 39 4 13 1 213
Tablel6. Species counts from Route 23 in the Southern Berkshires displayed by tracking dates.
| Date Beaver Bobcat Canid Cottontail Coyote Deer Grayfox Mink Opposum Raccoon Redfox Skunk  Unid Total
1/20/2014 1 0 14 1 4 2 6 0 0 4 11 0 3 46
2/7/2014 0 0 2 1 3 1 0 0 0 0 1 0 2 [ 10
2/11/2014, 2/12/2014 0 0 8 2 2 0 3 0 0 0 4 0 0 19
2/15/2014, 2/17/2014 0 1 3 5 0 0 3 1 0 0 7 0 0 20
Total 1 1 27 9 9 3 12 1 0 4 23 0 5 95

Tablel7. Species counts from Route 7 displayed by tracking dates.
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AppendixB: Species data by habitat

Westfield River Watershed

Species Coniferous Deciduous Field Mixed River Shrub| Total
Canid 0 1 1 2 0 0 4
Coyote 18 40 2 15 8 0 83
Deer 73 21 1 53 4 5 157
Fisher 8 9 0 16 4 1 38
Mink 1 0 1 3 1 0 6
Mustelidae 0 0 0 0 2 0 2
Otter 2 0 0 3 14 0 19
Porcupine 3 0 0 0 0 0 3
Raccoon 0 1 0 0 0 0 1
Red fox 1 2 3 1 0 0 7
Weasel 13 5 9 19 0 1 47
Total 119 79 17 112 33 7 367

Table 19 Secies countsrom Middle Branchransectsdisplayed by habitatype.

Total transect lengths approximate?y42 miles3900n). Based on 5 tracking surveys.

Species Coniferous Deciduous Mixed Total
Bobcat 2 3 4 9
Canid 1 0] 0 1
Coyote 9 6 9 24
Deer 68 77 175 320
Fisher 6 2 9 17
Grouse 2 0 1 3
Moose 0 0 1 1
Otter 0 0 1 1
Porcupine 6 1 0 7
Turkey 275 1 14 290
Weasel 6 5 9 20
Total 375 95 223 693

Table20. Species counts from southern ridge transects displayed by habitat type.
Total tansect lengths approximately 1.7 miles (2700Bpsed on 5 tracking surveys.




Species ConiferousDeciduous Driveway Field Lawn Mixed Riparian River Total
Bear 0 0 0 0 0 3 2 0 5
Bobcat 0 0 0 0 0 4 2 0 6
Canid 0 0 0 0 0 3 1 0 4
Coyote 0 0 0 0 0 47 9 0 56
Deer 0 2 0 0 0 31 1 0 34
Fisher 1 0 0 0 1 20 4 0 26
Gray fox 0 0 0 0 1 2 2 0 5
Mink 0 0 0 0 0 11 9 0 20
Moose 0 0 0 0 0 3 0 0 3
Mustelidae 0 0 0 0 0 1 0 0 1
Otter 0 0 0 0 0 1 3 1 5
Racoon 0 0 0 0 0 0 3 0 3
Red fox 1 0 1 0 0 31 5 0 38
Skunk 0 0 0 0 0 1 0 0 1
Unid 0 0 0 0 0 16 5 0 21
Weasel 1 0 0 0 0 44 5 0 50
Total 3 2 1 1 2 218 51 1 278

Table21. Species counts from route 112 inside predicted corridor displayed by habitatBgsed on 6 tracking surveys.

Southern Berkshires

Species_] Cliffs| Coniferous| Deciduous| Driveway] Field | Field edge[Hedge tree§ Lawn | Mixed | Orchard | Parking lot | Riparian |Roadsidd Scrub | Stream | Wetland] Yard | Total
Bobcat 1 1 13 1 1 1 0 4 9 0 0 0 0 3 0 1 0 35
Canid 0 5 8 3 6 0 0 9 11 1 0 0 1 1 0 0 0 45
Cottontail 0 0 8 0 0 1 1 8 11 0 0 0 0 1 0 0 0 30
Coyote 0 2 4 0 9 0 0 3 7 0 0 0 0 0 0 1 0 26
Deer 0 1 1 0 15 1 0 3 20 1 0 0 0 2 0 2 0 46
Fisher 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
Gray fox 0 1 2 0 0 0 1 0 6 0 0 0 0 0 0 0 0 10
Mink 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 0 3
Opossum 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2
Porcupine 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
Red fox 0 5 6 2 2 1 0 10 16 1 1 0 0 1 0 2 1 48
Turkey 0 1 1 0 0 0 0 2 1 0 0 0 0 0 0 0 0 5
Unid 0 0 6 0 0 1 0 4 1 0 0 1 0 0 1 1 0 15
Weasel 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Total 1 16 50 6 33 5 2 43 86 3 1 3 1 8 2 7 1 268|

Table22. Species counfsom route 23 displayed by habitat typBased on 6 tracking surveys.

Species| Agriculture Cemetery] Deciduous | Deciduous floodplain ] Driveway [ Field ] Hedge I Lawn | Mixed | Oxbow [ Riparian[Roadsidd Scrub | Wetland | Total
Beaver 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
Bobcat 0 1 0 0 0 0 0 0 1 0 0 0 3 0 5
Canid 19 1 4 0 5 8 2 12 1 0 1 0 3 5 61
Cottontai 0 0 1 1 0 0 1 2 1 0 2 0 8 1 17
Coyote 8 3 1 0 0 3 1 4 0 1 0 0 2 1 24
Deer 2 2 0 0 2 2 0 0 0 0 0 0 1 0 9
Gray fox 2 1 5 1 1 2 0 4 0 0 2 1 1 3 23
Mink 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
Racoon 1 0 1 0 1 0 0 1 0 0 3 0 0 0 7
Red fox 6 4 7 1 4 22 1 16 1 3 1 0 5 0 71
Unid 0 0 1 0 2 4 0 12 1 0 0 0 1 1 22
Total 38 12 20 3 15 41 5 51 5 4 11 1 24 11 241

Table23. Species counts from Roufalisplayed by habitat typeBased on 5 tracking surveys.



AppendixC Methodology for defining Linkage and corridor boundaries

Thelinkage boundaryrefer to Map 1 in the introductions defined at a coarse and broad scale,
intended to reflectthe regional scope of our goal and the spatial extent of our analysis, particularly for
calculating metrics related to landscape structufide linkage was delineated using TNC matrix forest
blocksidentifiedin the Lower New England Ecoregional Plan (Barbour et al., , 28G8ggional
02dzy REFNASAZ YR ¢b/ Qa NAmdadydt al., 0RWdadsdlboed at] SNy St |
orthoimagery and base data layers like roads and rivers to understand the landscape context, especially
in the HudsorRiver valley. The boundary is intended to capture within its northern and southern
boundaries a portion of the areas that we are trying to conrgitte Green Mtsin Vermontand the
Hudson Highlandis New York

¢ KS bl (dz2NB redoyahiBviNdatasgtOpartbithe resilient sites analysis (Anderson et
al., 2012) identifiebroad patterns of habitat connectivity across the entire eastern region and indicates
where landscape structure is most permeable tallifié. The areas in dark blue in the map below (also
included in main textghow that Western Massachusetts is an impat link between the Green
Mountains and Hudson Highlands, and indicates that the broadest continuous pathway between these
areas falls within the central part of the Linkage.

Regional flow patterns indicate concentrations of welhnected haitat in dark blue.

The regional flow and ecoregional plan data cover all of the eastern states. Within the portion of the
Berkshire Wildlife Linkage that falls within the Massachusetts state boundary, we have finer scale

information about intact core &bitats and landscape connectivity. That enables us to narrow down

within the Linkage which core habitats and corridors between them are most critical for connecting at

all spatial scales. Perhaps the most powerful of these stpéeific datasets ihe University of

Massachusetts YK SNE G Qa / NR G Gt¥viww unaygstabsd&y@pplicaidhSdritical

linkages.htmi® 2 A GKAY (GKS . SNJaKANBS [AYy]1l3ST moc KIFIoAGLl G
model. Critical Linkageimdicates coréhabitats (nodeg; often overlapping forest cores but defined
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differently, see the UMass Critical Linkages report) that are most important to maintaining connectivity
across the stateThis ranking takes into account the location of the node within the netwhow well it
is connected to its neighbors, and its size and ecological integrity (including level of fragmentation and
how similar portions of the node are to nearby portions)sing these nodes will disrupt animal
movement the most if they are consted or otherwise removed from the connected network of habitat
across Massachusetts. Similarly, Critical Linkages models the impact of severing the connection
between each pair of habitat nodeand identifiedinks where a loss of connectivity would naspact
the entire network of habitat nodes.

Critical Linkages is also helpful in placing the corridors we studied into a broader cabtext.
Westfield corridor connects the East Branch and Middlefizddu forest coresOf the 136 nodes
assessed witin the linkage, the largest node within the East Branch forest core rdhisdsthe largest
node within the Middlefield Peru forest core ranks"1@ur Berkshires corridor connects the Mt.
Washington and Beartown forest cores. The main node in tlaet®en forest core ranks"5out of 136
nodes. The main node within the Mt Washington core ranK§ This is a reflection both that it is
isolated by the route 7 corridor, and its position at the corner of the stdiiee regional flow model
does extendeyond Massachusetts borders, and corroborates our interpretation of Criticaldeisik
indicaingthat the Mt Washington forest core is currently not well connected to the rest of the
Berkshires, and is even more isolated to the west and south beyondddhgsetts borders.

Corridors:

Critical Linkages, an additional model from UMAssherst called CAPS (Conservation
Assessment and Prioritization System), Circuitscape, and information about wherstreach
crossings are located and their conditionre@ised to identify the corridors in this study. Our hope is
that this methodology could also be used by others interested in identifying and/or studying corridors
throughout MassachusettsDetailed explanations of CAPS and Critical Linkages are available at:
http://www.umasscaps.org/applications/criticdinkages.html

Our general approach was to start with the area between the closest boundaries of two nodes,
and further refine the pathway using specific data as follows. We first defined nodes as forest cores. We
used the CAPS connectedness analysis to identify afdagholocal connectivity between the two
cores. The top right inset map shows the connectedness metric by decile for the Westfield corridor. We
use the top 3 deciles of the metric to identify the most connected habitat between the two cores. We
chose thighreshold based on looking at the underlying land cover shown in recent orthoimagery. This
threshold seemed to capture land cover that appears intact and in good condition. Below this threshold,
the landscape appears more fragmented and areas of agrreuétnd residential development are
evident in the imagery. We drew a rough boundary around the areas that met this threshold and
overlapped with the two cores and the intervening area between them.



http://www.umasscaps.org/applications/critical-linkages.html

E Forest Cores
"Developed” Land Use Classes
- <.7 Connectedness Score

>.7 Connectedness Score

Within this purple boundary, there are areas of lowennectedness as well as areas of
developed land uses. The brown areas in the map below are the high connectedness areas selected for
inclusion in the structural pathway. In red are areas below the .7 threshold, and in yellow are areas that
are consideredt RS @St 21LJSR¢ f I yR dzaS OftlraasSa Ay GKS /1t{ Iy
below). As an artifact of the CAPS analysis, all the developed land classes are already removed from the
structural pathway GIS layer. In a separate step we clippechoget Water bodies from the structural
pathway layer to ensure that the final layer is solely areas of high connectedness, with no developed
lands or large water bodies within it.

Our final step was to exclude areas to the north of both cores that wouldemwe to connect
them. The final structural pathway layer is shown in yellow shading in the main Westfield corridor map
below.



Wildlife Corridor

- Forest Cores

Westfield River wildlife corridor showing supporting data from UMass CAPS and Circuitscape models,
as well as Stream Continuity Database.

The methodology used to define the Westfield corridor would likely work in any area that is
largely in natural coverWhile we looked at protected land, roadream crossings, and Circuitscape
models as filtersin the Westfield we did not need to alter the corridor boundaries based on these data.
Several grourdruthing trips, one by vehicle and foot and one during the winter before the study by
snowshoe, confirmed that we had captured a seemingly-a@iineced path between the two cores.

This same methodology was our starting point for defining the southern Berkshires corridor as
well. UMass CAPS was helpful in indicating a steggtonge between the two forest cores here, East
Mountain State Forest. We elw our initial corridor boundaries by hand to attempt to include the
highestscoring CAPS areas, including East Mountain (top right inset map). However, CAPS did not
provide us with much area between the Mt. Washington forest core and East Mountain &sanwhe
top 3 deciles of connectedness, forcing us to alter our methods from the Westfield corridor delineation.

In this area of more developed land, we used Critical Linkages, Circuitscape, and protected land
as filters. Our corridor in the southern Behires is less easily defined by its ecological criteria, and over
time we have found that there are some areas to the south of our boundary that may be important to
include in the corridor, especially wetlands around Schenob Brook and the HousatemijuRivwutside
of the southern corridor boundary. Grouticuthingin this area was essential.

We expect that the methods used in the southern Berkshires could also be exported to other
areas. In a corridor where the two nodes (forest cores, in thig)aa® currently not weltonnected to
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each other, CAPS in combination with Critical Linkages can identify important stepping stones and give a
starting point for including the most likely paths for wildlife between the two cores. However,

thresholds forall data sets will need to be set based on the conditions in the corgdkmd that would

have been too fragmented to include in the Westfield corridor was some of thedoestected area

around route 7. Grountruthing or consultation with local landavers and groups can help to double

check the chosen thresholds and methodology.

Modeled data fram Critical Linkages )

PN & B - A AL
0 225 45 9 135 Data fromo y Database

— — Mile

Southern Berkshire wildlife corridor showing supporting data from UMass CAPS and Critical Linkage
Models, as well as the Stream Continuity Datsha



Critical Linkages IDkm conductance results for the Berkshires and Westfield corridbréshese maps, green nodes are the habitat areas used
in the model. Lighter blue areas between nodes indicate that it is more difficult for animals to move between these andexits which

have dark blue areas and lines between them. Note thethfigifferent scales in each map; the range of conductance is scaled to the area
shown in each map, rather than an absolute scale based on the entire state.
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