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Executive Summary

"l

T 5 k : e
a

igur 1 Bo ridg-]es" that were replaced with a ore resilient boardwalk through
wet section of the property provide wonderful access and the opportunity to
experience the forest.

Pelham Lake Parkis atreasuredforest and lake landscape locatedin the heart of Rowe.
From the shores of Pelham Lake, theforest stretches up the mountainside providing a

range of ecotypes, places to explore, and habitat for wildlife. The ~15 mile trail network
throughout the Park provides excellent access and ishow most people experience the

amazing forest here.

The Park began in 1955 with agenerous and visionary gift of land t o the Town by Percy
Whiting Brown . Inspired by Baxter State Park in Maine,Brown laid out a set of
Covenants designating this core area as a wild nature preserve.Since then, the Town
has added hundreds of additional acres, some with the Covenant stipulations, some
not, to make the Park the amazing resource that it is today. Governed by an elected
Park Commission that delegates much of the day-to-day management to the Park
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Manager, Pelham Lake Park is an excellent model for a community -run forest where
multiple values , management goals, and a sense ofhared management interest
overlap.

The impacts of climate change on Pelham Lake Park are predicted to center around the
following broad themes whose impacts on the Pak will be highlighted throughout this
Plan:
1 Changing precipitation patterns and extreme weather events affecting trails,
forest ecology, and hydrology
1 Invasive insects impacting hemlock, which is currently the most common tree on
the Park
1 A lack of diverse regeneration leading to questionable long-term resilience of the
forest system
1 The threats of invasive plants to native plant diversity

This Forest Stewardship Climate Plan builds upon the 2020 Stewardship Plan that was
itself the result of a 5 month, community -centered planning, outreach, education, and
consensus building process.In this Climate Plan, we continue to synthesize, condense,
andadd-tot he communi t y 0,sandigabks mte an actionable get af 15
stewardship recommendations with an increased focus on climate change adaptation
and forest resilience.

These recommendations largely center around four key management areas:
1. Trails and Recreation
2. ForestProtection
3. Active Management
4. Forest Carbon

The last 2 years since the original Plan have beertransformative for the Park as the Park
Commission and Staff have moved to implement a number of important practices , and
community outreach and engagement have continued. The next 10 years have the
potential to be quite transformative yet again for the Park as its stewards seek to
enhance the trails, get out ahead ofa variety of forest threats, plan for the future, and
begin some active forest management work focused on diversifying the age class
structure and enhancing the old growth characteristics of this memorable forest.
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Figure 2: The bridge over Pelham Brook is an example of climate -smatrt trail
infrastructure since it keeps trail up and away from potential flooding
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Section 2: Overview of the Pelham Lake Park- Town of Rowe

2.1 Landscape and Regional Context

Northern Franklin County along the Vermont border is a heavily forested and sparsely
populated region with large blocks of interior forest habitat. Rowe is one of the least
populated Towns in Massachusetts with a population of around 400 people. Rowe lies
along the eastern bank of the Deerfield River, which is dammed near the Vermont
border to form the Sherman Reservoir. The town is hilly, with two main ridges on either
side of Pelnam Brook. Near the southwest corner of town is Negus Mountain, along the
western ridge, and along the eastern ridge lie Todd Mountain and Adams Mountain,
the highest point in town.

22Pr oper t y 06 and Histayt ob Disgurbance

The history of Rowe is remarkably well -documented in The History of Rowe

Massachusetts 4" Edition, by Percy Whiting Brown and Nancy Newton Williams, et al.
published by the Rowe Historical Society in 2006.1t is a rich, historical narrative of

Rowe beginningi n 1744 wi t h Ki n ghe@stablishgnendd FowRealhana n d
and on through the pre -revolutionary war days, through the Revolution, t he Townd s
mining history, Rowe Yankee, and on to today.

The anthropogenic impact of European settlement on Rowe dramatically altered the
vegetation on the landscape here and we cortinue to work with theseimpacts today.
Susan Al i xWildowets of &Rone,dMassachusetts begins with a valuable
discussion of how clearing, agriculture, and animal husbandry altered the vegetative
assemblages on the ParkAs the returning forests mature over the decades post
agricultural and mining abandonment, we see native plant communities building as
well .

Much of Rowe was cleared in the 180006s .for sh
Old photos show fields, hedgerows, and dirt tracks crisscrossingwhat is now thick

forest. The Town also has asignificant history of mining. Apart from the physical

alteration of the landscape, mining required massive quantities of fuelwood whose

harvest furthered the clearing in and around what is now the Park. The Davis mining

camp closed in 1911, at which point the pressure on the surrounding forests for

intensive cutting would have receded. The forest ecosystem would have begunits

natural succession phase at this point.

In 1955, Percy Whiting Brown gifted the town 475 acres that would become the core

area of the Park His story is a wonderful and inspiring one whose legacy is very much

with the Town to this day. Inspired hi msel f by Percival Haxterds
donated this core area of the Parktoo f or ever be kept for and as ¢
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Public Recreatiop u r p o $amd$ kieptin their natural wild state and as a sanctuary for wild
beast s aBaderdesignated 14% (29,537 acrespf what would become Baxter

State Park to be a 0Sciemt whiec eFonuasdstai Mamage It
practices are tested and perfected.Brown did not make a similar designation and while

some areas of Pelham Lake Parkhave been added to the Park outside of the original

covenant restrictions, the core ethos of the Park and its management hue closely to

Brownds original words.

With climate change, this core reserve area presents both huge opportunities, but also
vulnerabilities. Naturally developing, large swaths of contiguous forest provide a place

for a diversity of species to flourish and the lower ratio of edge forest decreasesnvasive
plantsd disruption of thedorereseweasey @so eamits However
management options constrained by the covenant language and this may reduce the
Townds abi lapptopriatelydo climata change -induced management needs

such as how to respond to hemlock mortality caused by invasive insects that are
thriving in warmer winters.

asd

restrictions and covenants, that the premises herein donated and con=
veyed to the Town of Rowe, (1) - shall forever be kept for and as &
Town Forest and Park and for Public Recreation purposes, (2) - shall
forever be kept in their naturel wild state and as a senctuary for
vild beasts and birds, and (3) - that the use of fire-srms, trapping
end hunting, not including fishing, shall forever be prohibited upon
or within the same.

T,

Aod T, the sald Percy Whiting Brow, covenant with seid
Town of Rowe that I will warrant and defend the said premises to the
said Town of Rowe against the lawful claims end demands of all persons
claiming by, through or under me but against naone other.

I, Helen C. Brown, wife of said Grentor, release to seid

Grantee all rights of dower and and other

IN WITNESS WHEREQF, we the said Grentor, Percy Whiting Brown,
and his said wife, Helen C. Brown, have hereunto affixed our hands and
seels m-;gg day of December, 1955.

a"fg";“zz ’ o DRI, (B

(Seal)

(Seal)

. AN5 e A, N e e |
X =5 < s

I have herewnto set my hend and offi-

Ohio, this_27% day Zﬁeeﬂm, 1955.

Notary Public

W. A. DICUS, Hoiary Public
My Commission Expices Fud. 22, 1952

Figure 3: Page 2 of the Brown Covenant

_— |
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2.3 General Property Overview

Pelham Lake Park, The Park, is arelatively large tract of land, assembled carefully over
time beginning with the Brown Gift in 1955. For a Town Park or Forestin
Massachusetts, itis largeand covers a wide array of ecotypes from the shores of Pelham
Lake up to the rocky outlook on the side of Adams Mountain.

Occupying most of the northern triangle of land between Pond Road and Davis Mine

Road, the Parkcovers an altitudinal gradient from ~14000 at Pel harmrdama ke wup
Mountain at ~2,100 .6Across this gradient we find an array of mostly hardwood forest

featuring beautiful, and quite large , hardwoods, significant hemlock inclusions, and

white pines towering over the main forest canopy in many areas. This gradient

provides opportunities for species to move up or down the slope as they try to occupy

changing niches under different climate change scenarios.
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The central feature of the Park is its extensive and amazing network of recreational
trails that are beloved by the Townspeople who use them for walking, mountain biking,
snowshoeing, cross country skiing, horseback riding, and trail running. A section of the
trail network also serves as a connector for the regional snowmobile network of trails.
Many of the trails are historic in nature - beginning with the Old Kings Highway in the
southwestern part of the Park- and many follow old stone walls, pass by sheep pens,
and cellar holes, or go near old mines.

From a management perspective, the Park can be thought ofin 2 ways:

1. The core, Covenants Area of thePark where PercyBronn 6 s gi ft anchor s
parcels that the Town voted in under these restrictions . This includes the Brown,
Stamford, Sibley, and Bouille Parcels.

2. The non-Covenants area where hunting is permitted and there is more latitude
for forest stewardship decision-making. These include The Oliver, Atwood,
Cersosimo, Parkies, Kuzdizal, Esip, and Grieco Parcels.

The theme of Covenants and Non-Covenants areas will run deep throughout this entire
Forest Stewardship Climate Plan as we seek to balarme the spirit and intents of all these
different parcel gifts and acquisitions withthe Town 6 s ¢ ostewaedshi gaals as
articulated during th e 2020planning process and subsequent revisiting of these goals
with the 2022 Climate Plan Update.

2.3.1Location and Property Size:

Located in the northwestern corner of Franklin County in Western Massachusetts,
Rowe is a heavily forested Town that borders Vermont and is p art of a forest corridor
stretching from west-central Connecticut to the Canadian border. Aside from a few
significant east-west highways, this is a relatively intact landscape with globally
important forest connectivity , biodiversity, and wildlife habitat. The Green Mountain
National Forest is a green keystone in this corridor, but many other conserved, or semi-
conserved ownerships, State Lands, Town Lands, and simply undeveloped forest make
this swath of green what it is.

The 1,34544-acre Park occupies most of the northern triangle of land between Pond

Road and Davis Mine Road. 1,264.14of these acres are forested or part of the Park
Headquarters and forested beach areawith the remainder in Pelham Lake itself .

2.3.2Topography, Land Form ation and Hydrology :

The Parkcoversanal t i t udi nal gradient from ~140006 at
Mount ai n aAround the LhkKe Gadd.near roads, the topography is gentle,
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although rock outcrops still protrude. Across most of the property, however, the
topography is quite severe with lots of steep slopes, some small talus fields, and lots of
small cliffs and outcrops.

Geol ogi st Norman Hatch, Jr. provides a wonder
Chapter 0Geol ogi c The History of Rowe Massaohwsetts, 41 Edition.

Most of the Park sits atop Moretown Formation bedrock with some areas north and east

of the Lake featuring more prominent glacial deposits of sand and gravel.

The hydrology of the Park is complex and includes many flashy mountain streams

draining of f the peaks of Adams and Todd, a set of more establishedbrooks and

wetlands in the lowlands, vernal pools, marshy areas, and of course, the Lake. Climate

change modeling scenariosindicate a high likelihood of increased and more flashy rain,

and rain on snow events that will test the hydrologic limits of the natural system here.
Potter Brook and Tuttle Brook joinforcesr i ght al ong t he Parkds boun
together southwest into the Lake. Exiting the Lake, Pelham Brook then flows on to join

the Deerfield River. Davis Mine Brook has its headwaters in the easternuplands of the

Park.

Figure 5: The 'Bjrooalong the eastern edge of the Park - note the boundary sign on the
hemlock.
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2.4 Forest Soils and Site Productivity

The United States Department of Agriculture classifies and rates soils, which they

record in a Soil Survey for Franklin County. Site Index is a term used to describe the

potential for trees to grow at a location or "site." The higher the index, the better the

growth site is. The site index numbers vary across the Parkwith much of it having Red

Oak Site Index of 60, and Sugar Maple Site Index 73. Site Indexnumbers are presented

in Section5: StandDescriptionsof t hi s document . These metri c:
suitability for the productive growth of the tree species found here. Overall, these are

fertile, hill town soils that can grow great trees.

Nearly 50% of the acres on the Parkhave soilsin the Millsite -Westminster complex with
steeper slopes and rocky conditions throughout . Swaths of Wonsqueak muck occupy
the beaver complexesand wetlands. Across the rest ofthe property, the glaciers left an
intricate array of stony, glacial tills, and fine sandy loams. The soil map below shows
this complexity. It is also interesting to note the relative homogeneity of the soils in the
uplands as compared to the increasing complexity lower on the slopes of the
mountains.

All these soils derive from acidic glacial till that weathered in varying ways over time.
The Marlowe, Peru, Shelburne, Ashfield, Berkshire, and Colton soils are deep, rich
loams, which support productive growth of all trees. The Westminster -Millsite and
Tunbridge -Lyman Series are shallow, droughty soils found on high slope s and
mountain tops, which usually sprout extensive ledges, cliffs, and rock outcroppings.
Trees grow slowly on these marginal soils. The Wonsqueak and Peacham organic muck
soils anchor the wetlands and swamps throughout the Park.

These soils have good structure and functionality, which makes all other forest
ecosystem services possibleThe soil functions beneath the forest floor include
temperature regulation, carbon and nutrient cyclin g, water cycling and quality, natural
"waste" (decomposition) treatment and recycling, and habitat building for most living
things and their food.

Current scientific consensus is that soil moisture patterns will likely change und er
climate change scenarioswith drier soil conditions expected later in the growing season .
For Pelham Lake, theshallow soils in the uplands already support beech and oak, two
species which can handledroughty conditions and which are projected to do well
under a changing climate. However, these same conditions present a hindrance to
more mesic species such agsh and sugar maple and to regeneration of trees in general
as seeds struggle to germinate successfully on a drier substrate
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Soil Types for Pelham Lake Park

116B
116C
116D
116F
118C
120C
126C
127D
137F
138C
138D
138F
283B
283C
2868
354F
356B
356C
359D
361B
361C
370B
370C
371B
371C
371D
375B
376C
459D
50A
651
656
74A
75B

Soil Symbol

Soil Name
Millsite-Westminster complex, 3 to 8 percent slopes, rocky
Millsite-Westminster complex, 8 to 15 percent slopes, rocky
Millsite-Westminster complex, 15 to 25 percent slopes, rocky
Millsite-Westminster complex, 25 to 50 percent slopes, rocky
Colrain-Millsite complex, 8 to 15 percent slopes, rocky
Millsite-Westminster complex, 8 to 15 percent slopes, very rocky
Lyman-Rock outcrop-Tunbridge complex, 3 to 15 percent slopes
Berkshire-Tunbridge complex, 15 to 25 percent slopes, very stony
Westminster, Lyman and Rock outcrop soils, 25 to 90 percent slopes
Tunbridge-Lyman complex, 8 to 15 percent slopes, very rocky
Tunbridge-Lyman complex, 15 to 25 percent slopes, very rocky
Tunbridge-Lyman complex, 25 to 60 percent slopes, very rocky
Colton-Adams complex, 3 to 8 percent slopes
Colton-Adams complex, 8 to 15 percent slopes
Sheepscot fine sandy loam, 3 to 8 percent slopes
Marlow-Monadnock complex, 25 to 45 percent slopes, very stony
Marlow fine sandy loam, 0 to 8 percent slopes, very stony
Marlow fine sandy loam, 8 to 15 percent slopes, very stony
Marlow-Peru complex, 15 to 25 percent slopes, very stony
Peru fine sandy loam, 0 to 8 percent slopes, very stony
Peru fine sandy loam, 8 to 15 percent slopes, very stony
Shelburne fine sandy loam, 3 to 8 percent slopes
Shelburne fine sandy loam, 8 to 15 percent slopes
Shelburne fine sandy loam, 3 to 8 percent slopes, very stony
Shelburne fine sandy loam, 8 to 15 percent slopes, very stony
Shelburne fine sandy loam, 15 to 25 percent slopes, very stony
Ashfield fine sandy loam, 1 to 8 percent slopes
Ashfield fine sandy loam, 8 to 15 percent slopes, very stony
Monadnock and Berkshire soils, 15 to 25 percent slopes, very stony
Wonsqueak muck, 0 to 2 percent slopes
Udorthents, smoothed
Udorthents-Urban land complex
Peacham mucky peat, 0 to 8 percent slopes, very stony

Pillsbury fine sandy loam, 0 to 8 percent slopes, very stony

Percent Cover
2.5%
7.3%
17.2%

22.9%
0%
2.4%
1.1%
1.6%
1.8%
0.3%
2.8%
4.1%
1:5%
2.1%
0.9%
0.1%
0.5%
6%
4.4%
0.2%
0.5%
1.3%
2.1%
0.4%
0.4%
4.2%
2.6%
5%
0.3%
1.8%
0.1%
0%
0%
1.6%

Table 1: Soil Legend-Pelham Lake Park
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2.5 The Forest Ecosystem: Dominant Forest Types, Ages, and Adaptability

The Park supports a mostly northern hardwood and oak forest that features a strong
hemlock component with occasional pine and red spruce. Much of the understory has a
distinctly northern hardwood feel to it with beech , hobblebush, and striped maple
dominating. They represent the common red oak-sugar maple -mixed hardwood
transition forest mixed with the hemlock-northern hardwood forest and a small
component of the true hemlock forest.

The combination of all thesedistinct natural communities adds adiversity to the species
composition, resiliency, and adaptability in the face of a changing climate. The black
birch and red oak components bode well for climate adaptation here as th ese are
generally lower elevation and more southerly speciesthat are projected to fair well
under various climate change scenarios.

The species composition across the property is distributed by basal area as follows:
Hemlock (20.6%), northern red oak (17.8%) red maple (13.3%), red spruce(12.8%) and
white pine (11.7%). 11 otherprominent tree species round out the species composition
here.

CLIMATE CHANGE PROJECTIONS FOR INDIVIDUAL TREE SPECIES

MASSACHUSETTS
American basswood Northern red oak Atlantic white-cedar Paper birch
American beech Pignut hickory Balsam fir Pitch pine
American holly Post oak Black ash Quaking aspen
American hornbeam Red maple Black spruce Red pine
Black cak Sassafras Black walnut Red spruce
Blackgum Scarlet oak Boxelder Slippery elm
Chestnut oak Shaghbark hickory Bur oak Swamp white oak
Eastern redcedar Sugar maple Eastern hemlock Sweet birch
Flowering dogwaood White oak Eastern white pine Tamarack [native)
Ironwood Yellow-poplar FAIR CAPABILITY
Mockernut hickory American elm Green ash
Bigtooth aspen Silver maple
Chinkapin oak Sweetgum Black cherry White ash
Common persimmon Sycamore Gray birch Yellow birch
Loblolly pine Virginia pine www.forestadaptation.org

Shortleaf pine Water oak

Southern red oak

Figure 8: Tree Species Climate Change Adaptation Capability

Source: Managing Forests for Climate Change in Massachusetts. Janowiak, et. al, 2022.
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While the species composition here is generally skewed toward species which are
projected to be capable of persisting, adapting and even thriving under projected
climate change impacts for our region, hemlock is the notable exception. With hemlock
wooly adelgid and elongate hemlock scale present on the property,hemlock will likely
fare poorly in the coming years. Planning for this demis e will be an ongoing discussion
for the Town. For example, dong stream corridors, hemlock provides temperature
regulation which in turn impacts Pelham Lake and fish habitat. What to do about
hemlock decline in these areas is an open question.

The structure of the forest is varied. Most is solidly closed-canopy, multi -layered and
diverse. There are pockets where hemlock, oak, orspruce are nearly monodominant,
but these seldom exceed a few acres in size.

In terms of age, much of the core, covenant forestislikely ~100-120 years old with some
pockets of likely older hemlock on the ridges and older legacy hardwoods scattered
throughout . On the slopes of Adams and Todd Mountains, some majestic, monster
yellow birch, white ash, and red oak give a sense of what these treesan becomegiven
lengthy periods of time. Outside the core area, someforest management 3340 years ago
has added in some younger forest. There arepockets of white pine, birch, and beech
regeneration that is perhaps a bit younger, but overall, this forest is lacking in young
forest.
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Forest Stands and Boundaries
1,264.14 Forested Acres
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Figure 9: Forest Stands and Features Map
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Table 2: Forest Stands

Stand # | Acres Stand Type Description

1 206.15 BB- A nice northern hardwood forest with oak and swaths
Beech/Birch/Maple of younger forest developing after the most recent

harvestingt hat t ook pl ace prio
ownership in the later seventies. There is a significant
hemlock component throughout as well.

2 182.17 HH - This is acomplex mixed wood stand around the shores
Hemlock/Har dwood | of Pelham Lake that gently climbs the lower elevations

of Mt. Adams. Large pines figure prominently here, but
hemlock and northern hardwoods share most of the
growing space.

3 292.55 BB- This is the classic Pelham Lake Park Forest woodswith
Beech/Birch/Maple lots of beech, red maple,and oak. Red oak still

contributes 16% of the growing stock here. Pockets of
hobblebush and beech abound and some of the largest
yellow birches, ash and oak are found.

4 193.29 HH - The backside of Mt. Adams features a significant oak
Hardwood/Hemlock | component, mixed terrain, and several small streams.

5 125.22 HK -Hemlock This is an odd mixture where higher elevation hemlock
dominates with red oak and other hardwood associates
holding their own as well .

6 7.59 SR-Spruce (Red) This small corner of the property features a completely
distinct mix of large spruce with super-dominant pine
mixed in.

7 88.63 OR- Northern Red Spanning two summits , this oak forest features lots of

Oak red oak, but also many small diameter maples, birch,
cherry, and hophornbeam.

8 63.77 HK- Hemlock In the lowland's northeast of the Lake, hemlock and
yellow birch dominate this flatter terrain.

9 60.24 WH - White Pine Large white pines, oak, and beautiful pockets of white
and mixed pine regeneration occupy this roadside Stand.
hardwoods

10 33.54 SS Shrub Swamp Concentrated mostly in the northern part of the
property, these beavermeadow wetlands feature old
dams, ponds, alder, and other shrubs. The birding here
is excellent.

11 10.98 Park, Beach Area, This is the area aroundthe driveway, the beach, riding

tennis Courts, and ring, and park headquarters.

Horse Ring
12 81.30 Pelham Lake This is the lake- renowned for its fishing and birding.
Total 1,345.4
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2.5.1 The neighborhood forest context

The Land Use Map (below) highlights the mapped and remotely sensedland uses of the
areaaround Pelham Lake Park.1 t s hows the forested nature of
centrality to it all at a neighborhood level.

. Long View Forest
Town of Rowe, Massachusetts C‘ ot T g,

Landuse Surrounding
Pellham Lake Park
1264.1 Mapped Acres

D Bare Land

I Deciduous Forest

I Developed Open Space
/ I ©vergreen Forest

[ Grassland

B 1opervions

[ Palustrine Aquatic Bed

I ralustrine Emergent Wetland o i - N ) .
(IR Pavsiin Forested Weiland Map pxepz}xsd by Tyler Dq.llas o_t Lo_ug View I_Tme;t_tox tl_1e _pu_xp.osu_ of t_(?1c>t
stewardship. Map made from field investigation of public information from
[ patustrine Serub/Shaub Wetland Mass GIS. USGS, NRCS and other sources.
\ [ Pastre/Hay Not a survey map.
I scrub/shrub

B water August 4, 2020

0 . 4,000 8,000 ‘
F/ N

== U7~

Figure 10: Neighborhood scale - land use and cover type map
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2.6 Forest Health and Threats

Trees grow and thrive by photosynthesis; therefore, more vigor equates to a generally
healthier forest. In crowded forests trees compete for sunlight, water, and nutrients for
their sustenance. This forest is aowded and overstocked within the sub-canopy layers
of the forest stands. Overstory trees (the oldest trees here)have spacearound their
crowns for expansion, the lower canopy layers are tightly packed with immature stems.
Natural dominance forces the strongest and best hardwood and hemlock trees into the
older cohorts through time, as the weaker or damaged stems die-off.

More traditional f orest health conceptshave broadened as our understanding of the
interconnectedness of the forest ecosystem has grown. Not onlyare pests and diseases
considered threats to forest health, but we consider many other agents as health threats
today. For examples,invasive plant in trusions to the native plant community threaten
the symbiotic relationship of trees and their herbaceous, fern, fungal, and microb ial
associatesin their ecosystem and prevent new tree growth. The extreme weather
conditions driven by a changing climate in some cases threaten forest structure, tree
vigor, and tree crown health as well.

The two main forest health concerns for Pelham Lake Park arevulnerability of the
hemlock component to Hemlock Wooly Adelgid (HWA , Adelges tsuggeand Elongate
hemlock scale (EHS,Fiorina externaFerris) and the trajectory of much of the forest
toward a diseased beech forest Eastern hemlock representsjust over 20% of this forest
and it occupies some of the mostsensitive and vulnerable sites. It is a valuable species
for habitat cover and nesting sites. Hemlock wooly adelgid and elongate hemlock scak
are both presentand have increased in abundance over the last 23 years. Our 2020
inventory did not find them, but they are now all over

Since we are early in the infestation, the hemlock appears to be doing alright - crowns
are thick. See Figure 11 below Monitoring the hemlock here will be of utmost
importance since a rapid decline would significantly impact the forest ecology here -
from the light environments in the vernal pools, and along streams, to the overall
aesthetic of the forest itself.In 2022, the Park installed 4 hemlock health monitoring
plots near Park headquarters in order to track hemlock health and have the data to
support management decisions in the future.

Unfortunately, thousands ofimmature beech suffering with beech bark disease linger in
the forest, taking precious nutrients from other stems. Beech Bark Disease (BBD) is
widespread, and severeon the property where beech is a component. BBD is the
outcome of an insect-fungus complex, which result s when a non-native beech scale
insect (Cryptococcus fagisugdeeds on beech bark, creating cracks through which native
canker fungi (Nectria canker) can enter the tree. 5085% of infected beech trees generally
die within 10 years of infestation. The effects of the disease are severe cankering on
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beech trees, deformation of the stem, and eventual tree death. Manybeeches both large
and small, are infected with this disease across the property. However, there is the
occasional, larger beech that seems to hve some resistance. These trees should be
protected from any management activities. Many have years of bear claw marks on
them.

While beech is projected to persist and do well on a population level under climate
change,BBD complicates this story. A persistent forest of diseased stems is not the
diverse forest that the Town would like to encourage here. Furthermore, diseased beech
often do not provide the wi Idlife habitat value traditionally associated with beech since
t hey dondt engughtawmakeaaviges, or mature enough to make beechnuts. In
Stand 1, the Town is planning some small patch cuts with beech control and deer
exclusion in order to shift the species composition toward a more diverse and resilient
mix that will hopefully stand up well under climate change.

A third area of forest health concern is the small infestation of exotic invasive plants in
the northern tip of the Park. State-wide, exotic invasive plants are a serious
management concern and significant threat to the biodiversity of our woods, fields, and
ponds/lakes . Climate change, with earlier leaf out and less extreme winter
temperatures, will likely favor these exoti ¢ plants. The Park is almost entirely invasive -
free, and it would be great to keep it that way to protect the broad array of plant
diversity that thrives here and to properly support the creatures that feed on these
plants. With that in mind, we recommend a focused control effort to remove these
plants.

During the spring of 2016, a dramatic decline of eastern white pine was observed
throughout Southern New England. Needles of mature trees become straw colored to
brown before they are prematurely shed from the canopy. In some cases, only a few
main branches are symptomatic, whereas on other trees, the entire canopy exhibits the
symptoms. On this property, the pines appear to have retained their vigor nicely- this is
likely due to their being generally well -spaced which allows for airflow and reduced
fungal threat. As small pockets of pine regeneration, like those in Stands 6 and 9,grow
larger, we recommend thi nning them to allow rapid, well -spaced development and
hence more vigor in the face of these threats. This will likely be an activity for the 2032-
2042 planning period.
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Figure 11. Hemlock s reglate water temperature b providihg shade
thisonein Stand 1

2.7 Climate change impacts and vulnerabilities

Climate change impacts for Pelnam Lake Park will likely revolve around the following
broad themes with myriad possible permutations based on current forest conditions
and the decisions that the Town makes in response to them:

Extreme and more frequent pre cipitation events : Immediately, these will primarily
challenge the trail network on the park as well as legacy roads and disturbed areas
where soil erosion is more possible. Longer term, increased moisture will likely shift
species composition as well.

Changing soil moisture: While i ncreased precipitation may help vegetation in the Park,
the predicted irregularity of the precipitation will likely result in more dramatic swi  ngs
in soil moisture patterns. Late summer droughts would hinder seedling germination
success while quicker seasonaltransitions such as early and rapid snow melt, would
stress vegetation at some of its more vulnerable times.
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Forestinsectpestss We have already discusseahdwaemmy oc k 6 s
wi ntersdo eff ect s.Taiswilltbéarepetitiye drpmbéaathroughous this

plan. A native pest, hemlock looper, also erupted in southern New Hampshire in the

summer of 2021 Overall, insects often formpartofa t r eeds str asds enviro
with climate change, we expect that these stresses will become more pronouncednd

potentially more lethal as insects attack trees already stressed by droughtsaturated

soils, or fungal diseases.

Changing habitat for plant species: Climate change will bring changing habitat for
trees. Since we have a wide array of treespecieson Pelham Lake, these effectswill

likely result in range and distribution shifts between species as opposed to the
wholesale loss of forest.Having a diverse forest adds to forest resilience as some species
will thrive while otherswill decline. Invasive plants are also a concern here. Luckily, the
Park has few, but those that are here will thrive under longer growing seasons unless
they are controlled.

Wildlife habitat:  Wildlife relies on forests so a changing forest will mean stress on
current wildlife populations and potential opportunities for new species. Deer
populations will likely fare well under warmer winter conditions. This will in turn
resultin higher herbivory pressure, particularly in the Covenant areas where hunting is
prohibited.

System diversity and resilience :In general, Pelham Lake Park is a diverse forest
system and should fare well under the increased unpredictably of climate change.
However, some monodominant stands, like hemlock ones, are quite vulnerable and will
likely transition to a more hardwood domin ated condition over the next 20-50 years.

2.8 Quality and Variety of Habitat

Forest habitat connotates the idea thatPelham Lake Parkis a place in which trees and
other organisms live. Our acceptance of the community -level and biodiversity
conservation approach to forest habitat frames the following discussion . This site
supports an array of habitat types, some of which can be enhanced via thoughtful
stewardship work.

Tall, maturing hemlock and white pine trees provide terrestrial habitat elements in
unique ways. As a food source,they provide seeds, needles and buds, bark, and the
insects that can be gleaned fromtheir substrates.Seedprovides a food source for bird
species such as reebreasted nuthatch, common grackle, and evening grosbeak. Black-
capped chickadees glean insectsfrom white pine bark, needles, and twigs. Pine and
hemlock seeds are a food source for eastern chipmunk, gray squirrel, red squirrel,
northern and southern flying squirrels, and white -footed mouse. They are an
emergency winter food source for herbivores such as white -tailed deer, and the

34



porcupine is well -known for its tree -barking habits on white pine and winter needle
browsing on hemlock . In many trees, the rectangular-shaped excavations of foraging
pileated woodpeckers searching for carpenter ants are easily seen as well

The Eastern hemlock stocking significantly increases the shelter and foraging value of
the resulting overstory canopy and as well ashorizontal cover value for wintering
white -tail ed deer. The large white pine stems (usually > 18 inches diameter) with a
decaying central core arevaluable habitat elements to large-bodied cavity excavators
such as pileatedwoodpecker and other cavity dwellers such as the barred owl, tufted
titmouse, bats, red and gray squirrels, and flying squirrels. Exfoliated plates of white
pine bark often shelter to many bat species. Northern goshawk, great horned owl, and
common raven all use larger white pine trees, among others, in which to nest up against
the tree bole. Red squirrels will often construct stick nests in the upper canopy of white
pine stands. The scattered hardwood inclusions improve avian habitat diversity
compared with pure pine stands.

Coarse woody material (CWM) lying on the ground slowly recycles nutrients trapped
in the wood and provides food and habitat . It also is a key forest carbon pool and often
a moisture-rich germination site for seedlings that is increasingly important under
droughty climate change conditions . The list of organisms dependent on this CWM for
habitat or as a food source includes bacteria, fungi, lichens, mosses, invertebrates
(termites, ants, beetles, and snails), amphibians birds, and mammals. Large fragments
of CWM that provide such habitat for herbs, shrubs, and trees are called nurse logs.

Dotting the forest is a rich array of vernal pools. These provide specialized habitat for
an array of vernal pool obligate creatures such as fairy shrimp, salamanders, and frogs.

The stratified forest on this site currently supports particularly strong bird habitat
values. Outside the Covenants Areas, timber harvesting 30-40 years ago added
structural diversity to the forest. Some of this structure, the young forest habitat found
in the north end of the Cersosimo Parcel, is aging out of usefulness for the wildlife that
uses it during this stage of development.

During our early spring inventory in 2020, we observed black throated green warbler,
robin, oven bird, wood thrush, hermit thrush, crow , winter wren, and scarlet tanager.
Local birders keep close tabs on theavian residents and visitors here- during our
inventory work on e birder clued us in to an American Bittern that was calling in the
northern reaches of the wetlands by Cyrus Stage Road.

Other important songbird habitat attributes found here include: a thick, rich , partially

decomposing leaf and needle layer (supports invertebrate and insect populations for
substrate foraging), the dense thickets of young hardwood and white pine seedlings
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and saplings (cover and nesting sites for birds such aschestnut sided warblers), and the
statuesque white pine trees (owl and bird of prey nesting and perching sites).

One measureoft hi s f orest ecosystemds functionality
habitats. Species diversity (high number of species), ecosystem diversity ¢he variety of

physical environments and biotic communities on this landscape), and genetic diversity

(unique organisms within a species necessary for long term survival against climate

change) all interconnect here.

The Massachusetts Department of Fisheries and Wildlife and The Nature Conservancy
developed the BioMap2 project- a strategic tool for the support of biodiversity
protection. It defines landscapes that are most critical for the long -term sustainability of
rare and other native species and their habitats and natural, diverse communities. The
BioMap2 identified the Park and surrounding area as Critical Natural Landscape.
Furthermore, most of the Park is Core Forest Habitat. These valuable, resilient
landscapes acrossPelham Lake Park are necessary for the long-term persistence of rare
species, exemplary natural communities, intact ecosystems, and Species of
Conservation Concern (species that meet the criteria for protection under the
Massachusetts Endangered Species Act).

2.9 Unique Phys ical and Cultural Features

This common farm abandonment land use pattern played out across much of the
Pelham Lake Park Woods. Stonewalls, wire fencing, and modified soil profiles attest to
the agricultural past. These old fields grew into dense, comple x, and highly resilient
forests. The historic legacies of stone piles in old mowing , animal pens, cellar holes, and

barn foundations all tell t heBeforatha, indigenolSur op e a
peoples of the Mahican tribe used these uplands asfishing and hunting grounds . These
peopl esd presence on the |l and is | ess obvious

acknowledge their presence here.

The property is currently used by the Rowe Elementary School community for
educational programs, which connects it to the children of R 0 w esénse of place.
Wandering out of your school and into the enchantment of the vernal pools and quiet
beauty of spring wildflowers stays in a child's mind. We recommend enhancing and
increasing the frequency of this experience for the children. In the spring of 2022, they
installed a set of hemlock monitoring plots which will be measured annually moving
forward.
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Figure 12 An outdoor classroom in the thick hemlock along Davis Mine Book.
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Figure 13: BioMap2 displaying the landscape -wide habitat conditions for protection
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