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Dear Friends of Conservation Science,
For nearly 125 years, Mass Audubon has leveraged its conservation, education, and advocacy efforts to address the
leading environmental threats of the time. From the commercial trade in bird feathers to air and water pollution to
suburban sprawl, we develop and implement science-based conservation actions to protect the nature of Massachusetts.
A 2019 report from the United Nations’ Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
identifies today’s leading environmental challenges as habitat conversion and fragmentation, direct exploitation of
wildlife, climate change, pollution, and invasive species. The following pages describe just some of our efforts to address
these challenges. In response to the threat of climate change, Mass Audubon developed a strategic Climate Action Plan
that seeks to leverage our unique strengths so Massachusetts can achieve carbon neutrality by 2050 while maintaining
a livable environment for all people and wildlife. A critical part of the Plan is to further steward and conserve natural
lands to mitigate the effects of climate change, to enhance the resilience of natural and human communities, and to help
species and habitats adapt to the changes we are already experiencing.
Of course, none of this work would be possible without our colleagues across Mass Audubon as well as our nonprofit,
public agency, and academic partners, and without the generosity of our many supporters.
For additional information on any of the projects profiled here or to support these and other projects in 2020, please
contact Margo Servison at mservison@massaudubon.org or 781-259-2192.
Sincerely,

Gary Clayton
President

Jeff Collins
Director of Conservation Science

The Conservation Science Team

Gene Albanese, Ph.D.
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The Unseen People Behind Our Work

M

ass Audubon’s work to protect the wildlife of Massachusetts would not be possible without the generous support
of our members and donors. Simply put, roughly two thirds of our conservation and science funding is driven
by individuals. As you read through this document, we hope that you will consider directly supporting our work with a
donation to Science and Bird Conservation at Mass Audubon. Thank you.

massaudubon.org/donate
Select "Science and Bird Conservation"

Why Our Donors Give
"I’ve loved birds since a very early age, and was lucky
to grow up in an area of Maine where there were lots
around. Our property was semi-wild; we lived next to a
hayfield where I learned the song of Bobolinks. I thought
it was such beautiful sound, and I loved watching the
males fly up and sing.
The Bobolink Project is great because I feel as if my
contributions have a direct benefit in saving one of my
favorite birds. Mass Audubon is leading the way with
this practical solution for both the farmers and the
birds. I’m very pleased to support it."

"Mass Audubon has successfully focused on educating
and advocating for habitat and wildlife conservation
longer than other local organizations. I also appreciate
Mass Audubon’s admirable use of Yankee frugality
on the non-essentials, and I feel confident that my
contributions will be used for what they were intended."
				
—Dr. Julia Yoshida

—Ann Hancock

Ways to Give
Become a Leadership Friend

Grow an Endowment

Plan for the Future

Donors who give more than $1,000
are part of our Leadership Friends
Program. These individuals provide
the annual and capital funds that
allow Mass Audubon to continue its
work.

Endowments create reliable sources
of funding in perpetuity and grow
over time as additional gifts are
made to them. The Conservation
Science Department has several
endowments that you can support.

There are many ways to create
a legacy to Mass Audubon, for
example by leaving a bequest or
setting up a life income gift. We
honor those who have included
Mass Audubon in their estate plans
by welcoming them into our Tern
Society.

Did you Know?
If you are 70 1/2 or older, you can
make a direct charitable gift from a
traditional or Roth IRA to qualified
charities.

Contact Margo Servison for more information:
mservison@massaudubon.org
781-259-2192

2

Many thanks to our partners and funders!
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Oliver S. & Jennie R. Donaldson
Charitable Trust
Lookout Foundation
Bruce J. Anderson Foundation
Pittsfield Historical Commission

Max and Victoria Dreyfus Foundation
Scott Melvin Memorial Fund
The Beech Tree Trust
Thomas C. McGowan Fund for Animals
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Permanently Protecting Land

C

onserved land has many benefits in addition to wildlife habitat, from providing cleaner air and drinking
water to improving human health with more time spent in nature. Even better, natural lands are now being
recognized as a critical tool to blunt the impacts of climate change. And Mass Audubon has been on the forefront,
embedding climate change response into our land conservation efforts.
In the case of adaptation, creating or enhancing connections between protected lands can both improve habitat
diversity and enable species to shift locations in response to the changing climate. With respect to slowing the
rate of rising temperatures and other climate impacts, preserving natural areas can slow the accumulation
of greenhouse gases in our atmosphere. Every acre of undeveloped forest land protected ensures that the
emissions of approximately 25 cars will be offset, every year, forever.
There are five significant factors that we consider when evaluating and prioritizing natural areas to protect with
respect to maximizing climate change response benefits of those lands—carbon storage, flood storage, clean air
and water generation, wildlife protection, and human health benefits.
This year, with the support of generous individuals, foundations, families, businesses, communities, and
public and private partners, Mass Audubon protected 456 acres of land across Massachusetts, raising our total
conserved acreage to 38,211 acres.
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Protect 50% of the Natural Land in MA by 2050: Losing Ground 6
Lead staff: Heidi Ricci (Assistant Director of Advocacy), Jeff Collins (Director of Conservation Science), Margo Servison
(Conservation Program Coordinator), Paige Dolci (Project Assistant, Shaping the Future of Your Community), Lauren
de la Parra (Coordinator, Shaping the Future of Your Community), Stefanie Covino (Coordinator, Shaping the Future of
Your Community)
Over the past 50 years, the landscape of Massachusetts
has been transformed by rapid residential and commercial
development. Starting in 1991, Mass Audubon has analyzed
these changes every five years and published the results
in our Losing Ground reports. Developed in 2019 and
released in February 2020, the sixth edition of Losing
Ground, Nature’s Value in a Changing Climate, found that
Massachusetts’ rate of development was 13.5 acres/
day from 2012-2017, a slight increase from the 13 acres/
day from 2005-2013. Nearly 30,000 acres of forest were
lost during this most recent period, and a new type of land
development—ground-mounted solar photovoltaic arrays—
contributed a significant proportion: as much as onefourth of total new development.

In this spirit of urgency, Mass Audubon calls for
protection of 50% of the natural land in Massachusetts
by 2050. To reach this goal, the pace of land protection
must be accelerated from 55 acres/day (2012-2017) to
100 acres/day. The report includes a Green Infrastructure
Network map, which identifies the lands that are most
important to conserve for resiliency for people and nature.
Through strategic and sustainable land use planning,
Massachusetts can meet the 50 by ‘50 goal while also
meeting goals for priorities like housing, transportation,
and renewable energy. This report will support Mass
Audubon’s ongoing work and can serve as a guide for policy
and a resource for communities committed to meaningful
land protection and climate action.

The value of undeveloped land has become even more
crucial to reducing greenhouse gas emissions and
providing resilience in the face of climate change. This
iteration of Losing Ground reviews changes in the land at
a moment when protection of natural areas and future
development must align to promote healthy natural and
human communities.

The sixth edition of Losing Ground was made possible
by both internal partnerships between Mass Audubon’s
Conservation Science and Advocacy Departments and
external partnerships with, notably, Boston University’s
Department of Earth and Environment and the University
of Rhode Island Coastal Institute’s Narragansett Bay
Watershed Economy Project.

View the full report online at massaudubon.org/losingground
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Adding Land to Whetstone Wood Wildlife Sanctuary
Lead staff: Bob Wilber (Director of Land Protection), Kate Buttolph (Land Protection Specialist)
The 2,500+ acre Whetstone Wood Wildlife Sanctuary in
Wendell, Orange, and New Salem (Mass Audubon’s largest
sanctuary) recently grew by 118 acres of high quality forest
and vernal pools. The property, which we had previously
identified as a high priority for conservation, was offered to
Mass Audubon for purchase in 2019 by Marcelle Feltman.
Mr. Feltman had long appreciated the wildness and
unbroken nature of the forest in this part of the state and
was happy to see the land permanently conserved.
Whetstone Wood Wildlife Sanctuary is the only Mass
Audubon wildlife sanctuary that is managed solely as a
wildland. This means that human impact is minimized
with no trails or public access and the function of natural
communities is of paramount importance.
The land also provides significant climate change
response benefits by connecting more than 50,000 acres
of existing conserved land and therefore facilitating
wildlife movement through the protected and connected
landscape. Additionally the forested landscape sequesters
carbon, absorbs other greenhouse gases, and provides
clean water and air.
© Ryan Hagerty, USFWS
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Connecting Protected Land in Concord, MA
Lead staff: Gary Clayton (President) and Bob Wilber (Director of Land Protection)
In early January 2019, a generous donor, Nancy Beeuwkes,
donated 143 acres of land along the Concord River to Mass
Audubon. In addition to the biological value of the property
with its forested upland, riverbank, diverse wetlands,
and open fields, the property is particularly significant
to Mass Audubon as it was part of the original 300-acre
homestead of William Brewster—noted ornithologist and
Mass Audubon’s first president. Brewster’s house, which
dates back to the 1700s will also be conserved. Fittingly the
wildlife sanctuary has been named "Brewster’s Woods".
Even more notable is the fact that this property is part of
a larger network of natural areas that have already been
protected. Across the river from Brewster’s Woods is the
3,800 acre Great Meadows National Wildlife Refuge. To the
west is a 1,200 acre protected area known as Estabrook
Woods. And to the south is the 80-acre October Farm
Riverfront, which was conserved by the Town of Concord
and Concord Land Conservation Trust in 2016, and is now a
popular birding spot. Connecting protected lands is crucial
for wildlife to adapt to climate change, especially in areas
like Concord, where land value is high and the surrounding
landscape is characterized by extensive suburban
development.

Trail camera images of a fisher (top) and bobcat (bottom) spotted
at Brewster’s Woods Wildlife Sanctuary
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Preserving the Value of Natural Landscapes

N

atural landscapes provide many benefits to not just wildlife, but also to humans. Trees and plants clean
the air and water, control stormwater runoff, and reduce erosion. Coastal dunes, barrier beaches, and salt
marshes buffer the impacts of storm surges. Grasslands and meadows provide habitat for the pollinators that
support our food. And being in and around nature improves mental and physical health. Preserving these values
and functions is absolutely crucial.

With the experience gained in developing this project, Mass Audubon is now
a resource for land trusts, municipalities, and other entities considering
participation in a carbon market.
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Wildlife Sanctuaries Enrolled
in the Carbon Offset Program
Cold Brook
Graves Farm
High Ledges
Old Baldy
Pleasant Valley
Poor Farm Hill
Rutland Brook
Wachusett Meadow
West Mountain
Whetstone Wood

Storing Carbon in Our Forests
Lead staff: Tom Lautzenheiser (Regional Scientist) and Banks Poor (Vice President of Operations)
Recent reports by the U.S. Global
Change Research Program, the U.N.
Environment Programme, and the U.N.
Intergovernmental Panel on Climate
Change all emphasize that the window
to avoid catastrophic climate change
is quickly closing. Carbon dioxide
emissions must be reduced to do
so. Forests, natural carbon storage
facilities, are a key tool that Mass
Audubon has recently employed in
combating climate change.
One way to reduce carbon emissions
is to create economic pressures that
curb industrial carbon emissions. The
state of California has done just that
through its comprehensive carbon
emissions reduction campaign.

Mass Audubon’s Offsets
Tradeable offsets can be generated
through a limited set of carefully
measured practices that result in
long-term carbon sequestration. One
type of offset is created by forest
carbon sequestration, specifically
through practices that maintain forest
carbon above a regional average value.
Thanks to our long-term approach
of leaving trees in place for wildlife
habitat and other benefits, a thorough
inventory showed that the forests

A Cap and Trade Program
A major component of California’s
effort is a cap and trade program
on industrial carbon emissions. The
California Air Resources Board (CARB)
has established an upper limit on
the total carbon that can be emitted
annually by industries—the cap. These
industrial emitters must account
for every ton of carbon they emit by
purchasing either allowances from
the state or offsets from a third party.
Allowances and offsets can be sold
among market participants—the trade.
The cap is lowered annually, thus
reducing overall industrial emissions.
Under current regulations, offsets
can only account for 4 percent of
a regulated entity’s compliance
obligation.

on ten of our sanctuaries in western
Massachusetts store approximately 75
percent more carbon per acre than the
regional average. These above-average
sequestered tons of carbon can be
certified as offsets and traded on the
California market.
After 3 years of deliberation and
project development, Mass Audubon
completed this process, and on
October 9, 2018, the California Air
Resources Board (CARB) issued
nearly 800,000 offset credits,
officially activating Mass Audubon’s
participation in California’s cap-andtrade program. To ensure that the

sequestered carbon stays in place
for the long-term, Mass Audubon has
formally committed to maintaining
and monitoring carbon stocks on
the nearly 10,000 acres of forest
enrolled in this project for a century,
consistent with long-term ecological
management goals.

Benefits
Mass Audubon sold most of these
offset credits for $5.8 million to
a market participant, Statkraft, a
leading European renewable energy
company based in Norway. A portion of
this revenue will bolster endowments
for the enrolled sanctuaries.
Another portion will directly fund
implementation of our Climate Action
Plan, increasing our ability to confront
the climate crisis.
In addition to the substantial revenue
generated by the initial credit sale,
there is a potential for Mass Audubon
to sell offset credits periodically based
on incremental growth of the enrolled
forest, providing modest income that
could further support Mass Audubon
stewardship and operations.
Key to the successful implementation
of this project was Mass Audubon’s
ability to provide reliable data to
satisfy the demanding standards of
the California Air Resource Board’s
forest carbon protocol. From a
preliminary carbon inventory to
comprehensive land records, the
project required complex and varied
information, which the team delivered.
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Restoring Riparian Forest at Conway Hills Wildlife Sanctuary
Lead staff: Tom Lautzenheiser (Regional Scientist) and Ron Wolanin (Property Manager)
The Mill River in Conway is a high-quality coldwater stream
with headwaters in and around the Conway Hills Wildlife
Sanctuary in Conway. While the river flows mostly through
forests within the sanctuary, it runs for a short distance
alongside an open hayfield. In order to maintain cold water
temperatures, we are partnering with EverSource to plant
trees and promote the development of a riparian forest in a
two-acre section of the field.
Restoring tree cover in this portion of the Mill River will
improve the stream’s climate adaptation capacity through
shading, which helps maintain a cool water temperature.
The forest stand will eventually contribute coarse woody
debris to the stream, which enhances habitat diversity.
Additional leaf litter from the forest will add to the basis
of the stream’s food chain. This riparian forest will also
slow runoff and floodwaters (relative to the current field
condition), reducing downstream erosion potential during
extreme storm events, and improve habitat value and
movement potential for the site’s forest-related wildlife.
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Louisiana Waterthrush, among other wildlife, is likely to benefit
from the restoration. © Andrew Weitzel

The project site photographed during high water

Restoring Floodplain Forest at Arcadia Wildlife Sanctuary
Lead staff: Tom Lautzenheiser (Regional Scientist) and Jonah Keane (Arcadia Sanctuary Director)
Mass Audubon and the state Division of Ecological
Restoration (DER) have partnered to restore a floodplain
forest community on approximately 14 acres of fallow
agricultural field within the Manhan Meadows area in
Northampton. Floodplain forests host rare plants, store
stormwater during flood events, and provide important
wildlife habitat, yet most floodplains in the Connecticut
River Valley have been converted to agricultural use. This
project expands the area of Arcadia’s exemplary floodplain
forests through tree and shrub planting, herbivory control,
and invasive species management.
Tree species selected for planting were chosen in part due
to climate considerations; in addition to species typical
for large-river floodplain forests in the area (such as silver
maple, pin oak, and Eastern cottonwood), several species
were added that are likely to become more important in
the area as climate warms (such as swamp white oak,
sweet gum, and tulip poplar). Dutch elm disease tolerant
American elm will also be planted, to encourage this
species’ return as a canopy tree. Green ash, currently a
major canopy component in Arcadia’s floodplain forests,
will not be planted due to emerald ash borer, an invasive
insect that targets ash trees.
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Managing Land for Resiliency

W

hile protecting land is the first step towards using natural solutions to climate change, there are also ways
to manage the land that’s protected to ensure that it remains resilient to the effects of climate change.
Resilient land is rich in biodiversity, has diverse landforms, and is connected to other natural land. Management
actions to increase biodiversity include improving habitats of different types, creating more habitats that are
rare in the state (such as, young forest), removing invasive plants to allow native plant diversity, reducing deer
populations to allow the next generation of forests to thrive, and rewilding sites by taking down buildings and
other built infrastructure to allow the site to be natural again.
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Incorporating Climate Change into our Land
Management Actions
Lead staff: Tom Lautzenheiser (Regional Scientist), Josh Rapp (Regional Scientist), Robert Buchsbaum (Regional
Scientist), Gene Albanese (Regional Scientist), Jeff Ritterson (Field Ornithologist), and Jeff Collins (Director of
Conservation Science).
Following the development of the
Climate Action Plan, the Regional
Scientists and Bird Conservation
staff reaffirmed their commitment to
addressing climate change in their
work.

Ecological Management
Reports
One such way they have done so is
incorporating climate change into
the wildlife sanctuary Ecological
Management Reports (EMRs). EMRs
document the natural resources and
priority management actions for each
wildlife sanctuary. The reports are
updated every five years.
Our staff are now updating the
EMRs for our forested sanctuaries
to incorporate elements of the
Northern Institute of Applied Climate
Science’s (NIACS) Climate Adaptation
Workbook. The updated reports now
detail climate vulnerabilities and
evaluate management priorities in
the context of anticipated climaterelated changes. Such vulnerabilities
could include increased exposure to
an insect pest that favors warmer
conditions (e.g., hemlock woolly
adelgid), or a forest dominated by
tree species predicted to fare poorly
in future climate scenarios (such as
spruce-fir forest).

Overcoming Barriers to
Climate Change Adaptation
Practices
Additionally Josh Rapp, Tom
Lautzenheiser, and Jeff Ritterson
are members of NIACS’ Southern
New England Forest Ecosystem
Adaptation Expert Working Group.
The group convenes researchers
and practitioners across the region
to identify and coordinate projects
that overcome barriers to the
implementation of climate change
adaptation practices by focusing on
communication, research, and active
management practices.

In the Community
Our team has also recently
partnered with the New England
Forestry Foundation in a "ClimateSmart" Forestry contract with the
Massachusetts Department of
Conservation and Recreation. Over the
course of three years, the team will
be advising forest landowners and
consulting foresters on stewardship
decisions in the context of climate
change, exploring the feasibility of
enrolling municipal forestland in
carbon markets, and working with
loggers to understand the challenges

of following best management
practices while developing new
practices for an uncertain climate
future.

What Is Climate-Smart
Forestry?
Climate-Smart Forestry is an emerging
field that considers how climate
change will impact our forests, the role
our forests play in reducing climate
change, and the climate implications
of our management decisions.
Adaptation tactics are used reduce
the impact of climate change on our
forests. For example, increasing tree
size class and species diversity can
make a forest more resilient to the
effects of climate change. Mitigation
tactics aim to optimize carbon
sequestration, contributing to the
global effort to reduce atmospheric
carbon dioxide concentrations. This
may mean allowing a forest to simply
grow and maximize the amount of
carbon removed from the atmosphere
and stored within the forest. Often,
both adaptation and mitigation
tactics are used.
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Severe over-browse by White-tailed Deer at Laughing Brook Wildlife Sanctuary has removed the understory. Photo by David Stainbrook

Managing Overabundant White-tailed Deer on Our Sanctuaries
Lead staff: Jeff Collins (Director of Conservation Science), Gene Albanese (Regional Scientist), Tom Lautzenheiser
(Regional Scientist), Robert Buchsbaum (Regional Scientist), Josh Rapp (Regional Scientist), Karen Stein (Moose Hill
Sanctuary Director), Amy Weidensaul (Ipswich River Sanctuary Director), Sue MacCallum (Daniel Webster Sanctuary
Director), Ernie Steinhauer (Sesechacha Heathlands Sanctuary Director), Nick Tepper (TerraCorps Service Member),
and Cameron Piper (TerraCorps Service Member)
Efforts to reduce the density of white-tailed deer at several
properties continued in 2019. Surveys of several properties
have revealed that intensive deer browse is reducing plant
biodiversity, severely thinning the forest understory, and
suppressing regeneration of saplings that will become
the next generation of the forest canopy. These alterations
impair habitat for other plants and animals and could
reduce the forest’s ability to sequester carbon, one of the
most important nature-based solutions to climate change.
Managed hunting programs were conducted at Moose
Hill Wildlife Sanctuary in Sharon, Ipswich River Wildlife
Sanctuary in Topsfield, and Daniel Webster Wildlife
Sanctuary in Marshfield. Program participants removed a
combined 50 deer from these three properties, including
36 does. Removing female deer contributes most directly
to reducing overall density. Regulated hunting for whitetailed deer was also permitted at Sesachacha Heathlands
on Nantucket.

15

In 2018, we used camera trap data and a mark-andrecapture analysis to generate an estimate of 47 deer per
square mile at Moose Hill, well over twice the sustainable
density of 20 deer per square mile. The camera trap method
is effective but requires significant effort to collect and
catalogue photos. In 2019, TerraCorps Service Member
Nick Tepper used a rapid pellet count method to arrive at
an estimate of 46 deer per square mile. With confidence
that the pellet count method yields similar results, we will
extend these surveys to additional sites in 2020.

Before

During demolition. After photos to come Spring 2020.

Rewilding at Canoe Meadows Wildlife Sanctuary
Lead staff: Stephen Hutchinson (Regional Director), Becky Cushing (Berkshires Sanctuary Director), and
Tom Lautzenheiser (Regional Scientist)
Sackett Brook is a high-quality coldwater stream arising in
October Mountain State Forest and flowing through Mass
Audubon’s Canoe Meadows Wildlife Sanctuary in Pittsfield.
Seven years ago we worked with partners to remove the
concrete Gravesleigh Pond Dam and bridge that had
blocked natural streamflow for 80 years. With the dam’s
removal, wildlife are able to move freely up and down the
stream corridor and into the replanted floodplain forest
that lies directly adjacent.
With the dam removed, our attention turned to a small
cabin located on the bank of the brook, part of the former
Gravesleigh Estate. During recent decades, Mass Audubon
caretakers lived in the cabin to oversee and maintain
the sanctuary property. While the footprint of the cabin
itself was small, the influence of humans living within the
sanctuary was still evident. The cabin driveway meandered
half a mile into the sanctuary through habitats used by
turtles and vernal pool fauna, like amphibians. Periodically
it flooded due to heavy rainfall or spring ice melt. At times,
the caretakers had difficulty accessing the cabin.
After internal discussion and conversations with
community partners, Mass Audubon decided to fully "rewild" the site by removing the cabin and driveway and

restoring the floodplain forest along the banks of Sackett
Brook.
The demolition took years of planning, including working
with the Pittsfield Historical Commission and Habitat for
Humanity to explore options for relocating or salvaging the
cabin. The organization Berkshire Zero Waste worked with
Mass Audubon staff and volunteers to organize a "salvage
day" where appliances, hardware and other items were
removed from the building and taken to Pittsfield Restore
and Goodwill. While the planning took years, the cabin
removal took only a couple of weeks.
The next step is to establish woody plantings and manage
the natural regeneration of the site to ensure that invasive
plants do not overtake the native vegetation. While the
growth of new native vegetation will be one measure of
success for the site, we will also be working with Berkshire
Community College professor Tom Tyning to track turtles
across the site using radio telemetry. By removing the
cabin and restoring the floodplain forest, wildlife will have
more contiguous habitat. Using radio telemetry, we will be
able to document how wildlife use of the area changes over
time.
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Gypsy moth caterpillars cover a tree in the wildlife sanctuary

Studying the Impacts of Drought and Gypsy Moth on Mature
Forest at Stony Brook Wildlife Sanctuary
Lead staff: Doug Williams (Sanctuary Director) and Gene Albanese (Regional Scientist)
Extensive areas of Massachusetts including Stony
Brook Wildlife Sanctuary in Norfolk experienced drought
conditions from the summer of 2016 through March 2017.
This drought was followed by a widespread outbreak of
gypsy moth the following two growing seasons. These
stressful events apparently led to the defoliation of mature
trees growing in and around Stony Brook and other areas in
the state. A large number of recent canopy gaps were first
noted on the sanctuary during 2018 breeding bird surveys
and again during 2019 breeding bird surveys.
A more careful inspection of the defoliated trees indicated
that many of them were dead. A follow-up survey of canopy
trees determined that white oak, the fourth most common
canopy tree in the forest at Stony Brook had only a 66.7%
survival rate. The other dominant species fared much
better with survival rates ranging from 93.9% for white pine
to 93.3% for red oak and 98.6% for red maple.
Canopy gap formation in a mature forest is a regular
occurrence and one that helps to maintain species
diversity. The question has been asked, however, how might
a changing climate influence tree species establishment
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and growth in these newly formed forest openings?
Permanent plots are now being established in and near
many of these canopy gaps in an effort to understanding
how tree species recruitment in these gaps will influence
the forest of the future at Stony Brook.

Combating Invasive Plants at Ashumet Holly Wildlife Sanctuary
Lead staff: Gene Albanese (Regional Scientist) and Ian Ives (Long Pasture Sanctuary Director)
The 49-acre Ashumet Holly Wildlife Sanctuary in Falmouth
protects pine barren forests, a large coastal freshwater
pond and a complex of ephemeral wetlands that provide
habitat for Eastern Spadefoot Toads among other native
plants and wildlife. However, the sanctuary’s nine acres of
fields have become increasingly threatened by a dense and
aggressive infestation of invasive brush. Mass Audubon
has begun a multi-year project to reclaim these fields from
invasive species and restore them to native grassland
and meadow with the support and cooperation among
partners that include the US Department of Agriculture
EQIP Program, US Fish and Wildlife Service’s Partners for
Wildlife Program, The Beech Tree Trust, TerraCorps, and
Living Observatory.
Our project aims to promote a diverse assemblage of
native plant and wildlife in the fields by reducing woody
plant encroachment, controlling invasive and exotic
plants and establishing native grasses and flowers while
improving soil health. Given the urgent need to address
global insect declines, our primary project objectives
include increasing native flower richness and cover
to supply pollen and nectar resources throughout the
growing season for a diverse suite of insect pollinators
and establishing populations of several plant species for

butterflies like Monarch and Frosted Elfin that require
specific food plants for developing caterpillars.

Frosted Elfin © Gene Albanese
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Helping Wildlife Cope with Climate Change

I

n 2017 Mass Audubon’s third State of the Birds report found that many of the breeding birds in Massachusetts
are vulnerable to climate change. A recent 2019 report from Cornell Lab of Ornithology and partners further
found that 2.9 billion birds have been lost from North America since 1970. As birds are good indicators of
ecosystem health, these losses and vulnerabilities are likely representative of losses and vulnerabilities of other
animals and plants. Human-altered landscapes and climate change have significantly affected our wildlife and
ecosystems and will continue to do so, but by improving habitat, monitoring population health, and reducing
other stressors, we can help our wildlife adapt to climate change and thrive in the future.
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Black-throated Blue Warbler © Terri Nickerson

Ovenbird © Asli Ertekin

Improving Habitat for Forest Birds at Elm Hill
Wildlife Sanctuary
Lead staff: Tom Lautzenheiser (Regional Scientist), Jeff Ritterson (Field Ornithologist), and Ron Wolanin (Property
Manager)
In 2019 we continued our work at Elm Hill Wildlife
Sanctuary, where we are creating a Foresters for the Birds
and Climate-Smart Forestry demonstration site. Using the
Northern Institute of Applied Climate Science’s Adaptation
Workbook, we considered how our bird habitat goals and
approaches for the site might change under anticipated
climate scenarios. The assessment results indicated that
our planned stewardship actions—managing invasive
plants, creating young-forest habitat areas, and selective
harvesting to diversify forest structure and composition—
become increasingly important in the context of climate
change.

Upcoming work will focus on enhancing shrub and sapling
cover and other structural features under a relatively
closed, diverse tree canopy. This will enhance the habitat
for a different suite of bird species and increase the forest’s
resilience to climate change.

These activities are now being implemented. For instance,
invasive plant control was conducted on over 100 acres in
the 2019 season, reducing the threat these species pose
for long-term forest integrity and wildlife habitat value. We
also created several acres of habitat for young forest bird
species. Reversing habitat loss and the associated decline
of these species will help to create robust and growing
bird populations, which are better able to respond to the
challenges of climate change.
Black-throated Green Warbler © Andy Eckerson
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The project site
Bobolink © Allan Strong

Eastern Meadowlark © Phil Brown

Conserving Grassland Birds
Lead staff: Jon Atwood (Director of Bird Conservation), and Margo Servison (Conservation Program Coordinator)
In recent discussions of the discovery that 2.9 billion
breeding birds have been lost in the U.S. and Canada during
the past 50 years, grassland species are frequently cited
as a prime example of a group which has experienced
major declines. Grassland bird conservation is a primary
focus of Mass Audubon’s Bird Conservation Department.
As climate change alters the ecological viability of bird
nesting habitat, as well as the economic pressures faced
by farmers in the region, we are actively pursuing two
major programs that will alleviate pressures faced by our
breeding grassland birds.
From 2017-2019 we enlisted citizen scientists in
characterizing the breeding distribution of Eastern
Meadowlarks within the state. We are now using this
data, along with eBird records, to develop a habitat model
identifying suitable sites that are currently unoccupied.
As a result of this work, as well as our Breeding Bird
Atlas efforts that found that 87% of Atlas blocks where
nesting meadowlarks were confirmed in 1974-1979 were
no longer occupied during 2007-2011, we petitioned the
State to list Eastern Meadowlark as "Threatened" under the
Massachusetts Endangered Species Act. Unfortunately,
the Division of Fisheries and Wildlife has recommended
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a lower level of protection ("Special Concern"), but we still
view this listing as a victory in terms of drawing attention
to the plight of this species.
We are also conserving declining grassland birds through
The Bobolink Project. In New England, working farmers
face financial pressures and changing rainfall patterns
that force them to mow their hay fields earlier and more
frequently. To protect grassland birds nesting in these
fields we connect people who are willing to make financial
donations to farmers who are willing to delay their harvest
schedules. In 2019 we supported bird-friendly agriculture
on New England farms totaling about 928 acres.

© Jayne Hammel

Studying Tree Swallows and Insect Populations at Broadmoor
Wildlife Sanctuary
Lead staff: Elissa Landre (Sanctuary Director), Lucy Zipf (PhD candidate Boston University Dept. of Biology)
Not long after arriving at Broadmoor Wildlife Sanctuary
in 1989, Elissa Landre initiated a study of food availability
for aerial insectivores such as Tree Swallows. She and
partners collected flying insects daily in ‘windsock’
style nets to document their abundance and species
composition. With insect declines reported globally, Elissa
and Lucy Zipf decided to repeat this 1989-1991 study to
determine whether and how insect abundance and species
composition has changed since then. The data, combined
with Broadmoor’s decades-long monitoring of Tree Swallow
reproductive success, could provide information about how
climate change may be affecting these charismatic birds.

Preliminary analysis suggests that insect abundance
has not changed during the Tree Swallow breeding period
but species diversity has declined. Lower insect diversity
could lead to reduced nutritional value for Tree Swallows,
but further study is required to better understand these
effects. Ultimately we will use this research to better inform
habitat management on our properties to enhance the
reproductive success of aerial insectivores.

Elissa and Lucy explored three hypotheses:
1.
2.

3.

Overall insect abundance has declined across taxa at
two sites at Broadmoor.
Insect community composition has not changed over
the 30-year period, but these communities are not
present as early in the year as they were in the past,
representing a change in phenology.
Insect abundance decline correlates to our observed
decline in Tree Swallow clutch size at Broadmoor.
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Tidmarsh Wildlife Sanctuary, Plymouth

Helping Pollinators Across Our Wildlife Sanctuaries
Lead staff: Gene Albanese (Regional Scientist)
The astounding diversity of insects in Massachusetts
provide a host of services vital to ecosystem function. As
one familiar example, bees and butterflies are essential to
the pollination required by flowering plants in both natural
and agricultural systems. Promoting greater awareness
and protecting and enhancing habitat is one important
step toward conservation of these vital species.
In 2017 we increased efforts on our sanctuaries to restore
open field habitats that had become overgrown with
invasive shrubs and vines. We have now implemented
pollinator habitat enhancement projects on over 50
acres across six Mass Audubon sanctuaries. Each of
these projects is designed to support insect pollinator
populations by establishing a diverse suite of native
flowering plants and appropriate micro-habitats. This work
has been made possible through the dedication of our staff
and volunteers as well as funding from donors and partner
organizations. With continued support, we are excited
to continue this important conservation program on an
additional 30 acres in 2020.

© Kim Nagy
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Attenuated Bluet © Greg Lasley

Inventorying Dragonflies and Damselflies on Cape Cod
Lead staff: Mark Faherty (Science Coordinator, Wellfleet Bay)
With their aquatic larval and terrestrial adult life stages,
odonates (dragonflies and damselflies) can be important
indicators of environmental health and habitat diversity.
Over the past several years, staff at Wellfleet Bay Wildlife
Sanctuary have partnered with expert Blair Nikula to study
the ‘odes’ of the Cape Cod National Seashore. The research
will collate various past datasets into a comprehensive
database of sightings, fill data gaps, continue long-term
surveys at certain key wetlands, and analyze results.
Surveys of 41 wetlands tallied 74 species of odonate
species, including four state-listed species – Attenuated
Bluet, Pine Barrens Bluet, Comet Darner, and Spatterdock
Darner. Our results show that Cape Cod National Seashore
has significantly higher odonate species diversity than
other northeastern coastal parks.
Field records are indicating several interesting range
shifts. Four southern species have become more common
in the park in recent decades, particularly the Attenuated
Bluet, a now common species that was all but unheard
of in Massachusetts just 20 years ago. Other southerly
colonizers discovered in our surveys include Bar-winged,
Painted and Great Blue Skimmers, while one more
northerly species, the Four-spotted Skimmer, has all but

disappeared from the park. These climate-induced range
shifts mirror those found in birds, butterflies, and other
organisms.

The Four-spotted Skimmer, a more northerly species, is rare
in the Cape Cod Seashore National Park now, likely because of
climate change. © Eric Knopf
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Rescuing Cold-stunned Sea Turtles on Cape Cod
Lead staff: Bob Prescott (former Wellfleet Bay Sanctuary Director), Karen Dourdeville (Sea Turtle Stranding Coordinator),
Mark Faherty (Science Coordinator, Wellfleet Bay Wildlife Sanctuary)
Wellfleet Bay staff and at least 200 volunteers continued
the hard work of walking frozen, wind-whipped beaches
in November and December to rescue cold-stunned,
critically endangered sea turtles from Cape Cod Bay.
The 2018 season brought 827 cold-stunned turtles,
making it the second biggest season ever. As always they
were overwhelmingly Kemp’s ridleys, the world’s most
endangered sea turtle, with smaller numbers of green and
loggerhead turtles.

temperatures drop in the fall and winter, the turtles get
stuck above the "arm" of the Cape and become "stunned" by
the cold water temperatures.

Wellfleet Bay staff and collaborators published two papers
based on analyses of the sea turtle data. The first shows
that warming seas may be the most important factor
explaining the increase in stranded turtles over the years.
The second links sea turtle strandings to oceanographic
data collected by "drifters", floating sensors supplied by the
National Oceanographic and Atmospheric Administration
and deployed by our staff working with local schools. Both
papers were published in the journal PLoS ONE.
Sea surface temperatures in the Gulf of Maine have
been warming much faster than global sea surface
temperatures. The warmer Gulf of Maine is attracting sea
turtles like Kemp’s ridley to extend their range, but when
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Martha Nolan, who took part in a Cape Cod Field School class
on marine animal rescues, carefully holds a stunned Kemp’s
ridley. Photo by Carol "Krill" Carson.

Surveying the Blackfish Creek for signs of swimming terrapins

Protecting and Studying Diamondback Terrapins
Lead staff: Bob Prescott (former Wellfleet Bay Sanctuary Director), Patty Levasseur (Terrapin Graduate Research
Assistant), Mark Faherty (Science Coordinator, Wellfleet Bay Wildlife Sanctuary)
Staff and volunteers at Wellfleet Bay Wildlife Sanctuary
have worked for years to protect the Northern Diamondbacked Terrapin, a threatened species in Massachusetts.
In 2019 the team protected close to 500 nests and released
nearly 5,000 hatchling turtles. Volunteer Bill Allan and the
Town of Eastham used fencing to reduce road mortality
of nesting females. This is a huge win for terrapins as
research shows that protecting females is the best way to
conserve turtle populations.

Patty described her novel head count approach to
estimating terrapin populations in the paper "Visual Head
Counts: A Promising Method for Efficient Monitoring of
Diamondback Terrapins" published in the journal Diversity.

UMass Master’s student/Wellfleet Bay research staffer
Patty Levasseur continued using PIT (Passive Integrated
Transponder) tags in a mark-recapture study, as well
as counts of terrapin heads around Wellfleet Harbor to
assess terrapin populations. This year she tweaked the
protocols, resulting in a massive 139% increase in captured
and recaptured terrapins. The data collected to date may
be enough to analyze and achieve a baseline population
estimate of terrapins for Chipman’s Cove and the Run. This
is a first step in determining the population estimate for all
of Wellfleet Bay.

Research assistant, Jess Ciarcia, measures a terrapin while
turtle-filled pillowcases await processing.
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Beach-nesting bird habitat restoration on Dead Neck Sampson’s Island, Barnstable MA 2019

Enhancing Bird Habitat with Beach Nourishment
Lead staff: Katharine Parsons (Director of the Coastal Waterbird Program)
The Coastal Waterbird Program (CWP) is researching
the impacts and benefits of beach nourishment to
vulnerable beach nesting bird species and their habitats.
The information will help us manage coastal habitats in
response to the projected impacts of climate change.
CWP protects beach habitat and monitors nesting Piping
Plovers, Least Terns, and Common Terns at 190 sites in 40
coastal communities. A significant and growing proportion
of these sites are subject to beach nourishment activities
to mitigate beach erosion. On approximately 60 miles
of coastline, the CWP has or is evaluating nourishment
projects at 20 sites in thirteen coastal communities. In
addition, we have monitored nesting abundance and
reproductive success of birds at scores of nourished sites
over the 30-year history of the Coastal Waterbird Program.
We are evaluating ten ongoing nourishment projects as
well as using existing information to characterize the
success with which plovers and terns nest in these newlycreated habitats.
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Our analysis will include an evaluation of how well
nourished beaches provide open nesting sites as well as
nearby foraging habitat for adult and young birds. Field
studies initiated in 2017 have focused on evaluating
impacts of beach nourishment on shorebird prey
populations.
Some evidence suggests that nourished beaches can
provide attractive nesting habitat for coastal birds. Our
study will result in management recommendations and
will enhance our ability to advise coastal communities on
how to plan for beach nourishment while protecting and
even benefiting state and federally protected species. As
beach nourishment becomes a more common approach
to protecting communities from sea level rise and coastal
storm inundation, it is critical that projects are planned
to benefit coastal wildlife. Our research will advance this
prospect locally and will be broadly applicable to sites
outside of Massachusetts as well.

Piping Plover © Jenny Zhao

Beach Vegetation: Where Piping Plovers, Habitat Restoration,
and Resiliency Meet
Lead staff: Katharine Parsons (Director of the Coastal Waterbird Program)
In 2018, the Coastal Waterbird Program was selected by
the Massachusetts Department of Fisheries & Wildlife
(MADFW) to host the inaugural Scott Melvin Fellowship. The
fellowship honors Scott Melvin, a conservation scientist
at MADFW who pioneered plover protection in the state
from the early 1980s until his death in 2014. We developed
a fellowship project and awarded the position to Jasmine
Weber-Pierson, a senior at State University of New York
at Geneseo. Jasmine, a 2017 Coastal Waterbird Program
Trainee, investigated possible solutions to a growing
conflict in beach management in our climate-changed
coastal environment.
Sea level rise and erosion along the Massachusetts
shoreline have led to extensive renourishment of beaches
to retain coastal defenses for buildings and roads. Beach
managers seek to plant beach grass on renourished dunes
to help stabilize the dune, but this practice is regulated
due to plovers’ preference for sparsely vegetated beach
habitats—dense vegetation would prevent plover nesting.
Beach stability and Piping Plover nesting preferences seem
to be at odds, so understanding how vegetation might
promote both nesting and relative stability of dunes is

very important for coastal beach management and Piping
Plover conservation.
Jasmine’s objectives were to
1. Identify priority beaches where multiple Piping Plover
pairs have nested for many years with relative success;
2. Assess shoreline changes at these beaches from online
data to understand the risk of habitat loss;
3. Evaluate the ability of beaches to retreat naturally
given existing infrastructure, erosion rates, and sea
level rise; and
4. Identify where beach plant density may be encouraging
or discouraging nesting and locations where vegetation
management projects are needed.
With help from the entire field staff, Jasmine collected
vegetation and slope data on 21 key nesting beaches
totaling 27 miles (232 transects!) and found that beaches
with relatively low nesting success had greater vegetation
density at the toe of the dune. Using on-line historical data
on shoreline change, she identified nesting beaches most
at risk of significant future erosion.
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A selection of the window-struck birds found by ACT volunteers in Boston

Tracking Bird-Window Strikes in Boston: Avian Collision Team
Lead staff: Will Freedberg (Bird Conservation Program Assistant), Sara Semenza (TerraCorps), Sam Kefferstan
(TerraCorps), Nick Tepper (TerraCorps), Kaleigh Keohane (TerraCorps), and Cameron Piper (TerraCorps)
In the spring of 2019, the Bird Conservation Department
mobilized 41 volunteers to monitor bird-window collisions
in Boston. Window strikes kill between 300 million and
700 million birds annually in the US, and are a leading
man-made cause of bird mortality (behind only habitat
destruction, climate change, food source declines, and feral
cats). The Avian Collision Team (ACT) is a citizen science
effort to monitor window strikes in downtown Boston. ACT
volunteers sign up for weekly shifts to walk a route in the
city, documenting and collecting birds killed or injured by
window collisions. Volunteers monitor the same routes four
mornings a week any time between dawn and 9 AM.
In 2019, our volunteers recorded 193 window collisions
both on and off regular monitoring routes. Similar to
findings in other cities, almost all window-strike victims
were migratory, with many low or weak fliers like Common
Yellowthroats and White-throated Sparrows. The nearly 60
species we recorded included some surprises, like Claycolored Sparrow, Nelson’s Sparrow, and Belted Kingfisher.
About a third of all window-struck birds were found alive,
and many of these were taken to Tufts Wildlife Clinic for
treatment.
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This initial year of monitoring generated more questions
than it answered. One key issue raised is the relative
impact of light pollution at night vs. glass reflections
during the day. Other studies show that both lead to
window strikes: on one hand, night-migrating birds are
disoriented by lights pollution or lit surfaces. On the other
hand, birds also fail to consistently see glass as a barrier,
and daytime reflections of trees or sky are a major cause
of window strikes. Our volunteers observed both types of
collision happening in real-time, including a Hermit Thrush
aiming for a reflection of a branch in broad daylight, and a
Northern Parula fluttering persistently against the window
of a well-lit office building before dawn.
Our third ACT season will run from April 11 to June 2 of
2020. With a year of locally-relevant data to draw from, we
are working with our Advocacy Department to revitalize
our 2008 "Lights Out!" Program to encourage building
managers to turn off or redirect unnecessary building
lights at night. Drawing from advocacy work in other cities,
we are also considering how to encourage retrofits and
remediation for strike-prone buildings, and the use of birdfriendly materials in new structures.

Roseate Tern © Keenan Yakola

Studying Birds Abroad and the Effects of Offshore Wind Power
on Birds in New England
Lead staff: Joan Walsh (Gerard A. Bertrand Chair of Natural History and Field Ornithology)
As the holder of the Gerard A. Bertrand Chair of Natural
History and Field Ornithology, Joan Walsh has a unique role
at Mass Audubon. The Chair is charged with working on
bird conservation with the widest possible audience, and
working to create change at home, and importantly, abroad.
After a year of settling into the Chair role Joan focused on
three key initiatives.

Birds and Offshore Wind Turbines
First, with Mass Audubon’s Advocacy Department, Joan is
focusing on developing wildlife protective measures as the
offshore wind industry blossoms along the east coast of
the US. With partners ranging from Maine to South Carolina
she is working on teams to develop the best monitoring
and mitigation practices, and to develop a funding stream
to support closing important research gaps. This work will
help to protect Mass Audubon’s decades-long protection
of coastal waterbirds, and will help Mass Audubon to
also protect the important Roseate Tern population in the
region.

Programme for Belize
Further afield Joan is working in-house, as well as with
our long-term Belizean partners at the Programme for

Belize and the Toledo Institute for Development and
the Environment, to reinvigorate Mass Audubon’s longstanding role as a supporter and partner of their important
work. Together those organizations protect and manage
more than 400,000 acres in Belize, and they rely on our
conservation collaboration for operating as well as for
protecting the habitats our birds need during the winter.
They do outreach and education in local schools, and more
than their share of "border protection" to protect from
illegal logging and fishing. These programs both exemplify
the incredible conservation and education opportunities
that can be found in the tropics, and with more attention
we can help them to develop programs with greater impact.

Roseate Terns in Brazil
Joan and Jon Atwood have been working with partners
in northern Brazil to raise awareness, and eventually
eliminate, the loss of hundreds of Roseate Terns due to
collisions with powerlines on the beaches. This work is
in its infancy—partnerships are just forming, monitoring
is beginning, and our Brazilian partners are working on
solutions to this problem. Stay tuned as this develops.
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Gloucester High School students present their concerns about
storm surge and sea level rise to the Gloucester City Council and
community members

Salem students measure the distance to the marsh edge

Saltmarsh Science and Seaside Stewardship
Lead staff: Liz Duff (Saltmarsh Science Program Director)

Seeking Relief From Sea Level Rise:
Student Mapping and Leadership
Initiative
Liz Duff continued her work with high school students
from four towns, analyzing projected sea level rise maps
for the next 50–100 years. In 2019, 176 students took part,
communicating with their local decision makers and
community members to develop strategies for preparation
and response. By June 2019, students had shared their
work with 800 community leaders and local citizens.
The work has been used to inform planning at Municipal
Vulnerability Planning meetings in Gloucester and
Ipswich. City leaders were so impressed by the student
presentation, they invited Gloucester students to present
at city hall for the entire City Council. Students from Revere
participated for the first time, along with their teacher,
David Eatough, a member of the Revere Conservation
Commission.
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Climate Change and Coastal Communities
Students in Danvers, Gloucester, and Salem learned about
the impact of warming climate first-hand with new Salt
Marsh Science Protocols. Following the lead of scientist
Allyssa Novak of Boston University and David Johnson
of the Virginia Institute for Marine Science, students
investigated salt marsh edge erosion and searched
for fiddler crabs. Cape Cod had been considered the
northern edge of the range of these burrowing crabs. Dr.
Johnson discovered them in Rowley, MA, in 2014. Johnson
hypothesizes that warmer ocean temperatures in 2012 and
2013, which were 1.3°C higher than the previous decade’s
average, allowed the crabs to move north. Following Dr.
Johnson’s protocol, students discovered the fiddler crab
burrows and fecal pellets, and even the crabs themselves
in Salem, Danvers and Gloucester. Student data was
shared with Dr. Johnson and posted to iNaturalist at
www.inaturalist.org. Observing first hand the impact of a
warming climate is helping students understand that this
problem is happening now, and in their own communities.

Attenuated Bluet C Greg Lasley

Salt marsh in Essex © Michael Hubley
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Collaborating With External Researchers

M

ass Audubon encourages studies on our properties by external researchers that supports the ecological
management of species, communities, ecosystems, and landscapes or that improves our understanding of
key conservation issues relevant to Massachusetts. The following investigators and projects are currently hosted
on our wildlife sanctuaries. Projects hosted at Tidmarsh Wildlife Sanctuary are hosted in collaboration with the
Tidmarsh Living Observatory.
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Studying Ecosystems
Developing More Effective CAPS Metrics for
Assessing Ecological Integrity of Salt Marshes

Factors Affecting Nitrogen and Phosphorus Export
From a Restored Wetland

Principal Investigator: Scott Jackson, UMass Amherst

Principal Investigator: Casey Kennedy, US Department of
Agriculture

Wildlife Sanctuary: Barnstable Great Marsh

Wildlife Sanctuary: Tidmarsh

Salt Marsh Sentinel Site Monitoring Program
Principal Investigator: Adrienne Pappal, Massachusetts
Office of Coastal Zone Management
Wildlife Sanctuary: Barnstable Great Marsh

Advancing the Ecological Niche Through
Demography
Principal Investigator: Alden Griffith, Wellesley College
Wildlife Sanctuary: Broad Meadow Brook

Effects of Land Cover and Air Quality on Carbon
Sequestration in New England Forests
Principal Investigator: Pamela Templer, Boston University
Wildlife Sanctuary: Broad Meadow Brook

Wetlands Elevation Monitoring at Felix Neck
Principal Investigator: Jo Ann Taylor, Martha’s Vineyard
Commission
Wildlife Sanctuary: Felix Neck

Regional Groundwater Flow, Spring Discharge, and
the Development of Hydrostratigraphic Architecture
of Coastal Peatlands
Principal Investigator: David Boutt, UMass Amherst
Wildlife Sanctuary: Tidmarsh

Vegetation Trajectories in Discontinued Cranberry
Bogs of Southeast Massachusetts
Principal Investigator: Christopher Neill
Wildlife Sanctuary: Tidmarsh

Long-term Development and Soil-based Ecosystem
Functions of Tidmarsh and Comparison sites
Principal Investigator: Kate Ballantine, Mt. Holyoke College
Wildlife Sanctuary: Tidmarsh

The Hydrologic Understory: Groundwater Flowpaths,
Surface Water Mixing, Underground Thermal
Regimes, and Soil Moisture

Linking Satellites to Landscape Acoustics

Principal Investigator: Christine Hatch, UMass Amherst

Principal Investigator: Florencia Sangermano, Clark
University

Wildlife Sanctuary: Tidmarsh

Wildlife Sanctuaries: Lake Wampanoag, Flat Rock, Lincoln
Woods, Wachusett Meadow, Rutland Brook, Cook’s Canyon,
Eagle Lake, Burncoat Pond, Pierpont Meadow, Broad
Meadow Brook

Watershed Assessment, Water Quality Sampling,
Restoration Monitoring

Rough Meadows Aerial Data Collection for Detailed
Maps of Portions of Sanctuary

Principal Investigator: Kim Tower, Town of Plymouth
Wildlife Sanctuary: Tidmarsh

Principal Investigator: Scott Lussier, Suffolk University

Monitoring the Effects of Cranberry Bog Restoration
on Stream Physical, Chemical, and Biological
Conditions at Tidmarsh Farms West and East

Wildlife Sanctuary: Rough Meadows

Principal Investigator: Alan Christian, UMass Boston

Sensor Networks for Experience and Ecology

Wildlife Sanctuary: Tidmarsh

Principal Investigator: Joseph Paradiso, MIT Media Lab
Wildlife Sanctuary: Tidmarsh
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Birds, Mammals, Reptiles, Amphibians, and Fish
Density, Dispersal, and Source-sink Dynamics of
Black Bears in Massachusetts

Determining Red Knot Wintering, Migrating, and
Breeding Areas

Principal Investigator: Kathy Zeller, Amherst College

Principal Investigator: Stephanie Koch, US Fish & Wildlife
Service

Wildlife Sanctuaries: Arcadia, Flat Rock, Graves Farm

Wildlife Sanctuary: Tern Island

Studying Migratory Landbird Movement and
Stopover Habitat within the Conte National Wildlife
Refuge

River Herring Habitat and Resource Use in Natural
and Restored Habitats

Principal Investigator: David King, UMass Amherst

Principal Investigator: Robert Vincent, MIT Sea Grant

Wildlife Sanctuaries: Arcadia

Wildlife Sanctuary: Tidmarsh

Conservation Management of Blanding’s Turtles

Beaver Dam Brook River Herring Monitoring

Principal Investigator: Bryan Windmiller, Zoo New England
Grassroots Wildlife Conservation

Principal Investigator: Sara Grady, North and South Rivers
Watershed Association

Wildlife Sanctuary: Brewster’s Woods

Wildlife Sanctuary: Tidmarsh

Distribution and Habitat Associations of Northern
Water Snake and Common Garter Snake in
Southeastern Massachusetts

Baseline Herpetofaunal Survey of Tidmarsh

Principal Investigator: Thilina Surasinghe, Bridgewater
State University
Wildlife Sanctuaries: Moose Hill, Oak Knoll

Evidence for Facultative Egg Retention in the
Smooth Green Snake

Principal Investigator: Thilina Surasinghe, Bridgewater
State University
Wildlife Sanctuary: Tidmarsh

Whimbrel MIgration Ecology
Principal Investigator: Brad Winn, Manomet
Wildlife Sanctuary: Wellfleet Bay

Principal Investigator: Mya Wiles, Unity College
Wildlife Sanctuaries: Pleasant Valley, Canoe Meadows,
Lime Kiln Farm
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Photos at top from left: Whimbrel © Donna Swift, Black Bear © Jason Goldstein, Garter Snake © Colin Whitworth, Bluebead Lily © Eleanor Saulys, 		

Insects and Plants
Effect of Early Parasitoid Release on Rates of Death
of Mature Ash in Newly Invaded Ash Stands in the
Connecticut River Valley
Principal Investigators: Roy Van Driesche and Christian
Marks, UMass Amherst
Wildlife Sanctuary: Arcadia

Flora of Martha’s Vineyard
Principal Investigator: Tim Boland, Polly Hill Arboretum
Wildlife Sanctuary: Felix Neck

Survey of Bluebead Lily Population at Graves Farm
Principal Investigator: Jesse Bellemare, Smith College

Emerald Ash Borer Biological Control Insect Releases
and Monitoring

Wildlife Sanctuary: Graves Farm

Principal Investigator: Ken Gooch, Department of
Conservation and Recreation

Mechanisms of Organ Regeneration in Diverse
Planarians

Wildlife Sanctuary: Arcadia

Principal Investigator: Michael Levin, Tufts University

Documenting Plant Species Diversity
Principal Investigator: Lisa Standley, volunteer
Wildlife Sanctuary: Arcadia

New England Plant Conservation Program and
Seedbank
Principal Investigator: William Brumback and Michael
Piantedosi, Native Plant Trust
Wildlife Sanctuaries: Arcadia, Berkshires, Joppa Flats,
Nantucket, Wellfleet Bay

Arnold Arboretum Native Herbaceous Seed
Collecting
Principal Investigator: Andrew Gapinski and Brendan
Keegan, Arnold Arboretum/Harvard University
Wildlife Sanctuaries: Broadmoor, Broad Meadow Brook,
Wachusett Meadow, Wellfleet Bay, Sesachacha Heathlands,
Rough Meadows, Moose Hill, Drumlin Farm, Ipswich River

Wildlife Sanctuary: Habitat

Quantifying Changes in Firefly Courtship Signal
Morphology Within Artificially Illuminated Urban
Landscapes
Principal Investigator: Avalon Owens, Tufts University
Wildlife Sanctuaries: Habitat, Drumlin Farm

American Burying Beetle Survey and Reintroduction
Principal Investigator: Shelley Dresser, Maria Mitchell
Association
Wildlife Sanctuary: Nantucket

Herbivory-Induced Effects on Pollinator Foraging
Behavior and Network Structure: Consequences for
Plant Reproduction
Principal Investigator: Luis Aguirre, UMass Amherst
Wildlife Sanctuaries: Road’s End and Graves Farm

Constraints on Solitary Founding in a Primitively
Eusocial Paper Wasp
Principal Investigator: Julia Pilowsky, Tufts University
Wildlife Sanctuary: Drumlin Farm
Emerald Ash Borer © USDA, Firefly © Don Salvatore

Plant Propagation and Associated Botanical Work at
Tidmarsh Farms
Principal Investigator: Irina Kadis, Arnold Arboretum/
Harvard University
Wildlife Sanctuary: Tidmarsh
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Mass Audubon protects more than 38,000 acres of land throughout Massachusetts, saving birds and other wildlife,
and making nature accessible to all. As Massachusetts’ largest nature conservation nonprofit, we welcome more
than a half million visitors a year to our wildlife sanctuaries and 20 nature centers. From inspiring hilltop views
to breathtaking coastal landscapes, serene woods, and working farms, we believe in protecting our state’s natural
treasures for wildlife and for all people—a vision shared in 1896 by our founders, two extraordinary Boston women.
Today, Mass Audubon is a nationally recognized environmental education leader, offering thousands of camp,
school, and adult programs that get over 225,000 kids and adults outdoors every year. With more than 135,000
members and supporters, we advocate on Beacon Hill and beyond, and conduct conservation research to preserve
the natural heritage of our beautiful state for today’s and future generations. We welcome you to explore a nearby
sanctuary, find inspiration, and get involved. Learn how at massaudubon.org.

