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he Maine Cooperative Fish and Wildlife Research Unit (CFWRU) is uniquely suited to pursue

research relevant to fish and wildlife conservation in northern ecosystems. Maine is the most

heavily forested state in the Nation and is covered by numerous ponds, lakes, wetlands,
streams, and rivers. Maine has an extensive coast line with a rich variety of habitats adjacent to one of
the most productive marine areas of the world, the Gulf of Maine. Tourism and forest product industries
are extremely important to Maine’s economy and culture. These industries generate management
challenges for fish and wildlife that require solutions based on sound science. The Maine CFWRU
applies expertise in both terrestrial and aquatic ecology to State and Federal natural resource management
priorities.

The primary objectives of the CFWRU are to: (1) facilitate and strengthen professional education and
training of fisheries and wildlife scientists; (2) carry out research programs of aquatic, mammalian, and
avian organisms and their habitats; and (3) disseminate research results through the appropriate media,
especially peer-reviewed scientific articles. The educational and training objective is achieved through
advisement of graduate students and their research projects, formal classroom instruction, and
supervision of technicians and research associates conducting collaborative research with University staff.
In addition, Unit personnel are involved with extension and technical assistance to cooperating agencies
and to the general public.

The research program of the Maine CFWRU broadly reflects the needs of the cooperators. Funding in
recent years reflects a diversity of studies. Priority research areas are: (1) ecological studies on species of
State and Federal interest (e.g., amphibians, Atlantic salmon, brook trout, native pollinators, black bears);
(2) management and habitat-related studies with special reference to
the effects of land and water-use practices (e.g., forest harvest, dams)
on fish and wildlife; and (3) issues related to the effects of land
management and forestry on aquatic and wetland systems, and
fisheries management in Maine and northern New England.
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he Maine Cooperative Fish and Wildlife Research Unit (Unit) and the University of Maine

Department of Wildlife, Fisheries, and Conservation Biology (Department) have a tradition of

summarizing the research accomplishments and activities in this annual report. It is an
opportunity to look at the projects initiated, progress made and celebrate the completion of students’
work. Without a doubt, the success of the Unit and the Department is linked to the hard work,
persistence and abilities of our graduate students and post-doctoral associates. This document bears this
out.

The Unit and the Department’s shared mission is the role of mentorship and education. Our research is
predominantly conducted as part of graduate degree programs or post-graduation development positions.
The Unit and Department’s footprint is significant. Our recent graduates are the next generation of
leaders in the fields of fisheries, wildlife, and conservation biology. Without undue hubris, we pride
ourselves in a legacy of past students who serve as university faculty, federal, state, and tribal agency
scientists as well as non-governmental organization professionals. We are fortunate that those that have
left our program often remain collaborators, colleagues, and allies.

It is, therefore, notable that we have lost two influential members of our community this past year. Joan
Trial was a former PhD student of the Maine Unit who continued to serve fisheries students and
graduates of the University as an influential mentor, committee member and collaborator for more than
two decades. She set a high bar for performance and was a significant role mode, particularly for women
in a male dominated field. It is perhaps fitting that her last advisory role in was for Erin Peterson’s
doctoral committee. Erin Peterson graduated in 2022 from the Department before serving in her dream
job as a fisheries biologist in Washington State. Erin lost her life at the age of 31 doing what she loved.
To learn more about two new awards established in their names, or to donate to either of them, please
visit — https://umaine.edu/wle/alums/give-back-department/.

We have ample opportunity to celebrate our continued achievements at the University of Maine. During
the past year, Unit and Department faculty mentored an impressive 47 graduate students and
postdoctoral scholars (4 graduated in the last 12 months). Our graduate program continues to be active
and attracts exceptional students. Our students, past and present, ably represent our academic and
research programs locally, regionally, and internationally.

In these pages, you will see that we have continued our mission and our collaborations. We worked with
scientists from State, Federal and Tribal agencies, universities, and non-governmental organizations on 37
research projects. These collaborative relationships have enabled us to pose research questions that are
often strongly interdisciplinary to address the resource management information needs of our sponsors.
A hallmark of our efficacy is our continued and demonstrated ability to advance science in wildlife and
fisheries ecology, management, and conservation biology. We are also dedicated to cultivating new
collaborations and each year we add new partnerships in support of our projects.

2023 has seen the influence of COVID slowly fade in the rear-view mirror. The Unit, Department and
many of our partners continue to change with the times. After a long deliberate process, the College
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renamed from “Natural Science, Forestry, and Agriculture’ to “Earth, Life, and Health Sciences” to better reflect
the College’s role as a hub for discovery, education, and collaboration in the social, health, life, and
environmental sciences. Within the halls of Nutting Hall, we celebrated the addition of Tristan Nufiez as
Assistant Unit Leader in Wildlife, fully staffing the Maine Unit again. We are also excited about new staff
changes at the Maine Department of Inland Fisheries and Wildlife, the U.S. Fish and Wildlife Service-
Maine Field Office and the Wildlife Management Institute. We look forward to continuing to work with
them to address their resource management information needs while we cultivate new collaborations.

While our communities have changed over this reporting period, our missions and our commitments to
effective research and mentoring remain steady. We continue to do business in a way that underscores
our commitment to the principles (and practice) of diversity, equity, and inclusion.

You can reach the investigators of the projects summarized in this report via contact information listed
on the Unit (www1.usgs.gov/coopunits/Maine) or Department (www.umaine.edu/wle/) websites. We

welcome your comments..
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COOPERATING PERSONNEL

UNIVERSITY OF MAINE

Dr. Kody Varahramyan, Vice President for
Research and Dean of the Graduate School

Dr. Diane Rowland, Dean, College of Earth, Life,
and Health Sciences

Dr. Erik J. Blomberg, Chair, Department of
Wildlife, Fisheries, and Conservation Biology

MAINE DEPARTMENT OF INLAND
FISHERIES AND WILDLIFE

Mr. James Connolly, Director, Bureau of
Resource Management

U.S. FISH AND WILDLIFE SERVICE

Ms. Amanda Cross, Supervisor, Maine Field
Office

U.S. GEOLOGICAL SURVEY

Jonathan R. Mawdsley, Chief, Cooperative
Research Units Program

WILDLIFE MANAGEMENT INSTITUTE
Mr. Tony Wasley, President

UNIT PERSONNEL

SCIENTISTS

Christina A. Murphy, Assistant Unit Leader for
Fisheries, and Assistant Professor of Wildlife
Ecology

Tristan Nufiez, Assistant Unit Leader for Wildlife,
and Assistant Professor of Wildlife Ecology

Joseph D. Zydlewski, Unit Leader, and Professor
of Fisheries Science

SUPPORT STAFF

Rena A. Carey, Administrative Support Supervisor
Katherine Goodine, Administrative Specialist
Molly Langlais-Parker, Administrative Specialist
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UNIVERSITY OF MAINE COLLABORATORS

Department of Wildlife, Fisheries, and
Conservation Biology

Erik J. Blomberg, Chair and Associate Professor
Aram ].K. Calhoun, Professor Emerita

Noah D. Charney, Assistant Professor

Stephen M. Coghlan, Jr., Associate Professor
Malcolm L. Hunter, Jt., Professor Emeritus
Jessica J. Jansujwicz, Assistant Research Professor
Cynthia S. Loftin, Associate Professor

Sabrina Morano, Assistant Professor

Alessio Mortelliti, Assistant Research Professor
Sydne Record, Associate Professor

Amber M. Roth, Associate Professor

Lindsay C.N. Seward, Instructor

School of Biology and Ecology
Allison Gardner, Assistant Professor
Jacquelyn L. Gill, Associate Professor
Erin K. Grey, Assistant Professor
Hamish S. Greig, Associate Professor
Michael T. Kinnison, Professor
Amanda J. Klemmer, Assistant Professor
Danielle L. Levesque, Assistant Professor
Brian J. McGill, Professor

José E. Meireles, Assistant Professor
Brian J. Olsen, Professor

Jasmine E. Saros, Professor

School of Earth and Climate Sciences

Andrew S. Reeve, Professor

School of Food and Agriculture
Pauline L. Kamath, Associate Professor

School of Forest Resources

Adam ]. Daigneault, Assistant Professor

Shawn R. Fraver, Associate Professor

Daniel J. Hayes, Associate Professor

Nicole S. Rogers, Assistant Professor

Erin Simons-Legaard, Assistant Research Professor
Aaron R. Weiskittel, Professor

School of Marine Sciences
Kristina M. Cammen, Assistant Professor

Senator George J. Mitchell Center for

Sustainability Solutions

Sanuel G. Roy, Research Associate
Linda Silka, Senzor Fellow
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EXTERNAL COLLABORATORS

Martin A. Briggs, Research Hydrologist, U.S.
Geological Survey — Hydrogeophysics Branch

Bayu Wisnu Broto, Forest Research and Development
Institute, Makassar

James M. Cook, Associate Professor; University of
Maine, Augnsta

David Courtemanch, Freshwater Science and Policy
Analyst, The Nature Conservancy

Dolly L. Crawford, Associate Professor, Ashland
University

Susan L. Eggert, Research Aquatic Ecologist, U.S.
Forest Service, Northern Research Station

Danielle M. Frechette, Fisheries Biologist, Maine
Department of Marine Resources

Angela K. Fuller, Associate Professor and Unit eader,
NY Cooperative Fish and Wildlife Research Unit

David C. Fulton, Professor and Assistant Unit 1 eader,
Wildlife; MIN Cooperative Fish and Wildlife
Research Unit

Nathan B. Furey, Associate Professor, University of
New Hampshire

Allyson K. Jackson, Associate Professor, Purchase
College

Walter Jakubas, Mammal Group 1 eader, Maine
Department of Inland Fisheries and Wildlife

Laura S. Kenefic, Research Forester and Principal
Silviculturist, U.S. Forest Service, Northern Research
Station

John F. Kocik, Supervisory Research Fishery Biologist,
NOAA Fisheries Service, Maine Field Station

Susan J. Mazer, Professor, University of California,
Santa Barbara

Ernst B. Peebles, Associate Professor, University of
South Florida

David L. Perkins, Director, Richard Cronin Aqunatic
Resource Center, U.S. Fish and Wildlife Service

Allison H. Roy, Assistant Unit 1 eader — Fisheries,
Massachusetts Cogperative Fish and Wildlife
Research Uni

Daniel S. Stich, Associate Professor, Statue University of
New York College at Oneonta

Wayne E. Thogmartin, U.S. Geological Survey, Upper
Midwest Environmental Sciences Center

David P.L. Toews, Assistant Professor, Pennsylvania
State University

Joan G. Trial, Retired, Maine Department of Marine
Resources

Junior A. Tremblay, Research Scientist, Environment
and Climate Change Canada

Shevenell Webb, Furbearer and Small Mamimal
Biologist, Maine Department of Inland Fisheries and
Wildlife

Linda ]. Welch, Wildlife Biologist, US Fish and
Wildlife Service

John A. Young, Research Biologist, U.S. Geological
Survey, Eastern Ecological Science Center
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COLLABORATING AGENCIES AND ORGANIZATIONS

Alliance for Tompotika Conservation, Indonesia

Appalachian Mountain Joint Venture

Army Corps of Engineers

Atlantic Canada Conservation Data Center

Atlantic States Marine Fisheries Commission

Audubon North Carolina

Audubon Vermont

Bangor Beautiful

Bangor Water District

Baskahegan Company

Brunswick Topsham Land Trust

Canaan Valley National Wildlife Refuge

Cape Breton University

Collaborative Management Structure (CMS)

Connecticut Department of Energy and
Environmental Protection’s Wildlife Division

Cooke Aquaculture

Cornell University - Cornell Wildlife Health Lab

Delaware Department of Natural Resources and
Environmental Control

Delaware Division of Fish and Wildlife

Environment and Climate Change Canada

Fisheries and Oceans Canada

Fort Drum Natural Resources Branch

Garden Club of America

Georgia Department of Natural Resources

Golden-winged Warbler Working Group

Indiana University of Pennsylvania

International Joint Commission on the St. Croix
Waterway

TUCN Save Our Species

Katahdin Forest Management, LL.C

Katahdin Woods and Waters National Monument

Kentucky Department of Fish and Wildlife
Resources

Kepulauan Togean National Park Agency,
Indonesia

Knobloch Family Foundation

Louisiana Department of Wildlife and Fisheries

Maine Department of Inland Fisheries and
Wildlife

Maine Department of Marine Resources

Maryland Department of Natural Resources

Maryland Wildlife and Heritage Service

Massachusetts Division of Fisheries and Wildlife

Massachusetts Division of Fisheries and Wildlife —
Natural Heritage and Endangered Species

Missouri Department of Conservation

Mortris Animal Foundation

National Oceanic and Atmospheric
Administration

National Park Setvice

National Science Foundation

National Science Foundation — Experimental
Program to Stimulate Competitive Research

New Brunswick Museum

New Hampshire Department of Environmental
Services

New Hampshire Natural Heritage Bureau

New Jersey Department of Environmental
Protection

New Jersey Division of Fish and Wildlife

New Jersey Endangered & Nongame Species
Program

New York Department of Environmental
Consetrvation

New York Natural Heritage Program

New York State Museum

North Carolina Wildlife Resources Commission

Northeastern States Research Cooperative
(NSRC)

Northern Arizona University

Northern New York Audubon Society

Orono Land Trust

Orono, Town of

Partners in Flight Eastern Working Group

Partnership for the Delaware Estuary

Passamaquoddy Tribe

Pelletier Brothers, Inc.

Pennsylvania Fish and Boat Commission

Pennsylvania Natural Heritage Program

Pennsylvania State University

Penobscot Indian Nation

Penobscot River Restoration Trust

Penobscot Valley Chapter of Maine Audubon
Society

Rhode Island Department of Environmental
Management

Road to Recovery

Rufford Foundation
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COLLABORATING AGENCIES AND ORGANIZATIONS—CONT.

Saint Lawrence University - Department of
Biology

Schoodic Institute

SELVA

Silvio O. Conte National Fish and Wildlife Refuge

South Carolina Department of Natural Resources

State University of New York — Cobleskill

State University of New York — Oneonta

The Mohamed bin Zayed Species Conservation
Fund

The Nature Conservancy

The Nature Conservancy in Vermont

Timberdoodle Habitat Society

Topsham, Town of

U.S. Army, Fort Drum

U.S. Fish and Wildlife Service

U.S. Fish and Wildlife Service — Craig Brook
National Fish Hatchery

U.S. Fish and Wildlife Service — Webless
Migratory Game Bird Program

U.S. Forest Service

U.S. Geological Survey — Maine Cooperative Fish
and Wildlife Research Unit

U.S. Geological Survey — Upper Midwest
Environmental Sciences Center

University of Dartmouth

University of Florida - College of Marine Science

University of Maine

University of Maine - Climate Change Institute

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology

University of Maine — eDNA CORE lab

University of Maine — Maine Agricultural and
Forest Experiment Station

University of Maine — Maine Cooperative Forestry
Research Unit

University of Maine — NRT Conservation Science

University of Maine — School of Biology and
Ecology

University of Maine — School of Food and
Agriculture

University of Maine — School of Forest Resources

University of Maine — Senator George J. Mitchell
Center

University of Massachusetts Amherst

University of Minnesota-Duluth Natural
Resources Research Institute

uoJ3onpoJiu|

University of New Brunswick

University of New Brunswick

University of New Hampshire - Department of
Biological Sciences

University of Tennessee

Upper Mississippi/Great Lakes Joint Venture

Vermont Department of Environmental
Conservation

Vermont Fish and Wildlife Department

Virginia Commonwealth University

Virginia Department of Wildlife Resources

Wabanaki Youth in Science Program

Wagner Forest Management

West Virginia Division of Natural Resources

West Virginia Highlands Conservancy

Yellow Lampmussel Working Group

Zoological Society for the Conservation of
Species and Populations
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GRADUATE COMMITTEE LEADERSHIP

Unit scientists served as major advisors or co-advisors for these students during the reporting period.

Murphy

Zydlewski

Stevie Benson, MS (June 2022 — Present)

Jillian Fedarick, PhD (January 2023 — Present)
Guillermo Figueroa, PhD (January 2023 — Present)
Edwin Njuguna, PhD (June 2022 — Present)
Glenn Schumacher, PhD (January 2023 — Present)
Daison Weedop, MS (September 2021 — Present)

Ernest Atkinson, MS (September 2018 — May 2023)
Cody Dillingham, MS (September 2021 — Present)
Guillermo Figueroa, PhD (January 2023 — Present)
Melissa Flye, PhD (January 2020 — Present)

Emilie Hickox, MS (June 2020 — Present)

Lara Katz, MS (January 2021 — August 2023)

Lara Katz, PhD (September 2023 — Present)
Matthew Mensinger, PhD (January 2021 — Present)
Carolyn Merriam, MS (June 2022 — Present)

Rylee Smith, PhD (January 2021 — Present)

Sarah Vogel, PhD (September 2020 — Present)
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RECENT GRADUATES AND CURRENT PURSUITS

Student, Degree, Curriculum Graduate Date =~

Current Pursuits Advisor(s) 3

3

Ernest Atkinson, MS, Wildlife Ecology May 2023 g-

Maine Department of Marine Resources Joseph D. Zydlewski =
Christopher Heilakka, MS, Ecology and August 2023
Environmental Sciences Erik J. Blomberg
Lara Katz, MS, Wildlife Ecology August 2023
PhD Student, University of Maine Stephen M. Coghlan, Jr./Joseph D. Zydlewski
Shawn Snyder, PhD Ecology and August 2023
Environmental Sciences Cynthia S. Loftin/Andrew S. Reeve

Postdoctoral Research Associate, University of Maine
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CURRENT STUDENTS & POSTDOCS

Student, Degree, Curriculum Advisor(s)
Deborah Alademehin, PhD, Wildlife EcoOlogy......cccccoviiiiiccnniciiriiccccnnn. Stephen M. Coghlan, Jr.
Lizbeth Amador, PhD, Ecology and Environmental SCIENCES .......covuviriviiviiiiicccicicieiennes Sydne Record
Stevie Benson, MS, Ecology and Environmental ScIences ..........cococvviiiiiiiiicnnininnns Christina A. Murphy
Liam Berigan, PhD, Wildlife ECOlOgy........cccceneuiuniuniererreeneiniinierenennenn. Erik J. Blomberg/Amber M. Roth
Ryan Brodie, MS, Ecology and Environmental SCIENCES .....c.ccveueviiueieiriiceiriicienrencenenn. Amber M. Roth
Kylie Brunette, MS, Wildlife Ecology..........cccoovuviiiinininiiiiice, Erik J. Blomberg/Amber M. Roth
Christy Carovillano, MS, Ecology and Environmental Sciences ...... Sabrina Morano/Adam J. Daigneault
Sarah Clements, Postdoctoral ASSOCIALE........couviiueiiiiiiieiiiiiieie e Erik J. Blomberg
Rachel Darling, PhD, Wildlife Ecology.......ccccoccvviiinnicriniciricnnns Erik J. Blomberg/Amber M. Roth
Cody Dillingham, MS, Wildlife ECOlOgY ... Joseph D. Zydlewski
Adam Eichenwald, Postdoctoral Research ASSOCIAtE .....c.ceueueuriririniniiiicicciccieeieeeeees Sydne Record
Kirstin Fagan, PhD, Wildlife Ecology .........cccceviiiiiiiiiiiiiiniiicniccecceeicinns Erin Simons-Legaard
Jillian Fedarick, PhD, Ecology and Environmental Sciences ............. Christina A. Murphy/Sydne Record
Guillermo Figueroa, PhD, Wildlife Ecology ..........ccccccvvnunnee. Christina A. Murphy/Joseph D. Zydlewski
Emily Filiberti, MS, Wildlife ECOlOZY .......cccccoiuiiiiiiiiiiiiiiiiiiciiniccncceenes Amber M. Roth
Melissa Flye, PhD, Ecology and Environmental SCIences..........cocoevuviicvviviccininicnnne, Joseph D. Zydlewski
Gabriela Franzoi Dri, PhD, Wildlife Ecology ........c.ccccovvieunuaes Malcolm L. Hunter, Jt./Alessio Mortelliti
Harrison Goldspiel, PhD, Wildlife Ecology ..o, Noah D. Charney
Emilie Hickox, MS, Wildlife Ecology ........ccccoeiiiiiiiiiiiiiiiccccccccnan, Joseph D. Zydlewski
Jessica Hightower, Postdoctoral ASSOCIAtE.........cccuiuiiiiciiieiiicc e, Amber M. Roth
Brigit Humphreys, MS, Ecology and Environmental SCIENCes ........coovveerevriicrenrinieenennn. Alessio Mortelliti
Agus Jati, PhD, Wildlife EcCOlOgy.......cccooiiiiiiiiiiiiiiiiccccc e Alessio Mortelliti
Nina Kappel, MS, Wildlife ECOlOZY .......cccoiuiiiiiiiniiiiiiiiiiiiiiicec s Sabrina Morano
Lara Katz, PhD, Wildlife Ecology ........cccccooviiinniinniciiinicnne, Erik J. Blomberg/Joseph D. Zydlewski
Ruhammah LaGarry, Master of Wildlife CONServation.........cocceeerececrrericuerninecrenseenennn. Erik J. Blomberg
Megan Leach, MS, Wildlife Ecology..........cccccoevviiiiinninicnnnnen. Aram J.K. Calhoun/]Jessica J. Jansujwicz
James Longo, MS, Ecology and Environmental SCIENCES.......ccocvviiiiriiiiniiiiiiiiiiiicnn, Amber M. Roth
Carolina Luciani, Master of Wildlife CONSErVALION ...c.ciiereiriereirieirieicereesseeseereeeseesaennees Amber M. Roth
Matthew Mensinger, PhD, Ecology and

Environmental SCIENCES ..o Alessio Mortelliti/Joseph D. Zydlewski
Carolyn Merriam, MS, Wildlife Ecology.........cccccvuviiiniiiiniiiiiiiciccncenes Joseph D. Zydlewski
Margaret Merz, PhD, Ecology and Environmental SCIENCES ........ccvvrvvivririinniicinicinicinnes Alessio Mortelliti
Marisa Monroe, MS, Ecology and Environmental SCIENCES........cccuvuiuirerreniererrenierenrineeenens Noah D. Charney
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CURRENT STUDENTS & POSTDOCS CONT.

Student, Degree, Curriculum Advisor(s)
Edwin Njuguna, PhD, Wildlife Ecology ........ccccovucinnicnnicnnnnne. Cynthia S. Loftin/Christina A. Murphy
Kurt Ongman, MS, Ecology and Environmental Sciences.........ccovviivininiciniciniciniciniines Amber M. Roth
Marcos Rodriguez, MS, Ecology and Environmental SCIENCES.......ccvvvviviiviicininiiciiiiicnnnn. Sydne Record
Ethan Royal, Postdoctoral Research ASSOCIAte.....c.euvvvuriririnininiiiiicccciccciceieieeveeeees Amber M. Roth
Glenn Schumacher, PhD, Wildlife ECOlOZY.......ccccceriniiiminiiciriiceiriiceeccerecenas Christina A. Murphy
Isaac Shephard, Postdoctoral Research ASSOCIALE ....c.oveucuevreiveeriniecieiriiererreeecieeseceiesseeenenene Sydne Record
Rylee Smith, PhD, Wildlife Ecology ..o, Joseph DL Zydlewski
Shawn Snyder, Postdoctoral ASSOCIAte..........cceuviriiciviriniciniciiiicesiccesiceeisienennn,JOSEph DL Zydlewski
Annie Oviedo Stupik, MS, Wildlife Ecology ........cccocccvvieinicnnnnns Sabrina Morano/Pauline L. Kamath
Joel Tebbenkamp, PhD, Wildlife Ecology.........cccccoovinicinicininincnnnann. Erik J. Blomberg/Daniel J. Harrison
Sarah Vogel, PhD, Ecology and

Environmental SCIENCES ... Cynthia S. Loftin/Joseph D. Zydlewski
Daison Weedop, MS, Wildlife ECOLO@Y .....cccouiiiiiiiiiiiiciiicciriccieiceeeeeeecenes Christina A. Murphy
Ivy Yen, PhD, Ecology and Environmental SCIENCES ........cccuviviiiriniiniiiniiiniisiccicicaee Alessio Mortelliti
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Examining dispersal of point stocked Atlantic salmon fry relative
0 habitat QUL IO S criiiei i e e e 18

Assessing the distribution and habitat of the bridle shiner, a minnow
Species of Special Concern iN Maine ..o e 19

Timber harvesting effects on the aquatic ecology of northern
White-cedar [OWIands ..o e e e 20

Characterizing the movement of two anadromous species through

IMPOUNAEA NaDitats .ttt e e et et et e et are e aireeanean 21
Yellow Lampmussel Conservation Project ....oooooiiiiiiiiiiii i e 22
Food web impacts of alewife reintroduction ... 23

Beyond Recovery: A social-ecological approach to protected species
(ol o] a K =T AVE- | 4 [o ] o PP 24

Alewife approach and passage of Grand Falls and Woodland Dams
ON The St CrOiX RIV B ettt e et et e e aes 25

Does predation limit Atlantic salmon reCoOVEry? ..o e 26

Migration and management: How does habitat fragmentation affect
the survival of migratory species in a perpetually changing environment? ................ 27

Arctic Charr trophic variation: insights into the climate resilience of
southern edge PoPUlATIiONS (i e e 28

Predatory and competitive interactions of juvenile Atlantic salmon and
two predatory species in Maine RIVErS ...ooiiiiiiiiii e 29
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Examining dispersal of point stocked
Atlantic salmon fry relative to habitat
qualities

1. Characterize the dispersal pattern of egg planted
Atlantic salmon as a function of habitat
characteristics.

2. Construct a GIS based tool to optimize stocking
of egg planted Atlantic salmon by incorporating
biotic and abiotic habitat characteristics in
conjunction with dispersal patterns.

ABSTRACT: The Gulf of Maine Distinct Population
Segment of Atlantic Salmon has suffered from habitat
loss and exploitation over the last century. Hatchery
supplementation has prevented the extirpation of the
species, but stocking methods represent tradeoffs
between survival, domestication, and logistics. Egg
planting, the use of eyed embryos, maximizes natural
rearing opportunities which can be important for
adaptation. This method, however, is logistically
demanding and requires significant labor over large
spatial, but short temporal, scales dictated by the
ontogeny of the fish. However, the survival and
dispersal behavior of Atlantic Salmon fry immediately
after emergence from eggs planted in artificial nests is
poorly characterized. To address these uncertainties,
we assessed spatial distribution of fry from egg
planting among habitats of differing quality in three
rivers in Maine (Narraguagus, Pleasant, and Machias).
The dispersal of post-emergent fry planted as eyed
eggs during the winters of 2019 and 2020 was
observed during the first year of growth across several,
two-kilometer reaches. There was little observed
difference in abundance within reaches for each
drainage, indicating substantial movements post-
emergence for some individuals. There were
differences in abundance for reaches within drainages
that corresponded to qualitative mean habitat scores
derived from habitat suitability indices, with greater
densities in habitat with greater scores. Higher
densities were observed closer to planting sites with
density diminishing with distance away from planting

sites. Larger fish were found further from planting
locations. Size was greater in more thermally suitable
reaches, but density was not affected by water
temperatures.

These observed dispersal patterns of post-emergent fry
were then applied to a suite of scenatios developed
from a range of egg numbers and possible stocking
locations to identify optimal combinations of stocking
inputs and stocking locations of varying habitat quality
that contribute to optimal Young of the Year (YOY)
recruitment. These scenarios were then compared
using Production Possibility Frontiers to identify the
scenatios producing the greatest YOY recruitment. A
model with total sites and total YOY production
indicates the optimal egg planting scenatio is to plant
4,000,000 eggs across 91 planting locations resulting in
55,301 YOY salmon. But when including a distance
penalty to account for logistical constraints, the
optimal scenario shifted to planting 2,000,000 eggs
among 6 planting locations resulting in a total of
29,062 YOY. The benefit of not penalizing distance is
that eggs are planted into more rearing habitat resulting
in higher YOY production. However, logistically this
may not be feasible given time constraints. Thus,
identifying optimal planting locations within the
constraints of a distance penalty maximizes YOY
production in a more realistic framework.

Investigator: Ernie Atkinson

Advisors: Joseph D. Zydlewski (Advisor)

Stephen M. Coghlan, Jr.

Joan G. Trial

Duration: January 2019—May 2023
Cooperators:

Maine Department of Marine Resources
U.S. Fish and Wildlife Service — Craig Brook National

Fish Hatchery
U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit
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Assessing the distribution and habitat of
the bridle shiner, a minnow Species of
Special Concern in Maine

1. Use standard fisheries techniques to assess the
presence and absence of bridle shiners in waters
where they have historically been observed.

2. Use environmental DNA techniques to assess the
presence or probable absence of bridle shiner
signal in areas with a) confirmed bridle shiner
presence, b) high confidence absence, and )
unknown presence.

3. Use GIS modeling to identify areas in Maine that
have habitat characteristics consistent with the
requirements of the species.

ABSTRACT: The bridle shiner (Notropis bifrenatus) is a
small minnow species native to the eastern United
States and southeastern Canada. The species is
declining dramatically throughout most of its native
range and has legal protection or concern status in
thirteen states and two Canadian provinces. In Maine,
the bridle shiner is listed as a Species of Special
Concern and considered a Species of Greatest
Conservation Need, partially because we lack a basic
understanding of their status and distribution within
the state. Bridle shiners have historically been found in
southern and western Maine in densely vegetated,
shallow habitats along the shorelines of streams and
ponds. Surveys performed at sites where the shiners
were once abundant have yielded very few or none of
these fish. This project informed the Maine
Department of Inland Fisheries and Wildlife on the
status of the species in Maine and provides a
foundation for future long-term monitoring of bridle
shiner populations in the State.

We used a combination of both direct capture
techniques and environmental DNA (eDNA) to locate
bridle shiners. eDNA is increasingly being used to
detect rare aquatic species such as bridle shiners
because it is both highly sensitive and less invasive
than direct capture. We designed a single-species
primer-probe assay to detect bridle shiner DNA, then
surveyed 32 sites with a record of historic bridle shiner
occurrence. In addition to collecting eDNA samples

(2021-2022), we surveyed 29 sites using traditional
seine netting techniques in 2021. In 2022, we used a
preliminary habitat suitability model to select 46
locations with unknown bridle shiner presence to
survey with eDNA. To refine eDNA methodology, we
assessed trends in eDNA detection probability across
seasons and compared DNA detection between three
filter pore sizes. We rediscovered bridle shiner
populations at 11 of 32 historically occupied sites and
documented bridle shiners in four additional
waterbodies. We determined that eDNA surveys were
most effective in early or midsummer, and that larger
filter pore sizes are a viable option for surveying bridle
shiners.

Species distribution modeling (SDM) statistically
associates species occurrence data with environmental
variables to evaluate habitat suitability. We used an
ensemble species distribution modeling (SDM)
approach to identify both the current and historic
range of the bridle shiner within Maine and New
Hampshire. We also investigated how local habitat
characteristics influenced bridle shiner presence using
generalized linear models. Both historic site surveys
and ensemble SDMs suggest that there has been a
substantial loss of historic bridle shiner habitat in
Maine (-62%) and New Hampshire (-46%). At the
landscape scale, we found significant effects of forest
type, catchment position, soil composition, elevation,
and slope on bridle shiners. Within a site, bridle shiners
were associated with areas that had a higher proportion
of complex-leaved submerged aquatic vegetation and a
lower proportion of persistent emergent and floating
vegetation. We determined that both eDNA and seine
net surveys are viable options for monitoring bridle
shiners in Maine, and that such survey strategies can be
used with species distribution models to focus future
surveys and to identify areas of possible conservation,
reintroduction, or restoration actions.

Investigator: Lara Katz (MS)

Advisors: Joseph D. Zydlewski (Co-Advisor)

Stephen M. Coghlan, Jr., (Co-Advisor)

Michael T. Kinnison

Duration: January 2021—May 2023
Cooperators:

Maine Department of Inland Fisheries and Wildlife

National Park Service

New York State Museum

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology

University of Maine — eDNA CORE lab

Wabanaki Youth in Science Program
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Timber harvesting effects on the aquatic
ecology of northern white-cedar lowlands

1. Expand our understanding of northern white-
cedar aquatic habitat and processes.

2. Determine how rates of aquatic leaf litter
processing and decomposition rates vary between
pit and mound microclimates.

3. Compare invertebrate biodiversity, assemblages,
and biomass between harvested and control
lowland sites.

Northern white-cedar lowlands in Maine are aquatic
forest habitats that are managed as conventional
timberlands. Although forests may appear dry during
harvest periods, recent data has shown they can remain
wetted in localized pits throughout the year and at
times much of the forest may be flooded. Even from a
terrestrial perspective, impacts of forestry operations
on these ecosystems remain pootly understood. There
remains a gap in the literature as to what types of
aquatic biodiversity and processes these forests
support and how those are impacted by forest
management practices. Our research encompasses
harvested and control stands in three working cedar
forestlands in Maine. The goal of this research is to
expand our understanding of the intermittent aquatic
habitat and processes of northern white-cedar, with
specific objectives to: 1) compare aquatic invertebrate
biodiversity, assemblages, and biomass between
harvested and control lowland sites; 2) determine how
rates of aquatic leaf litter processing vary between
hollow and hummock microclimates. Answering these
questions will help to inform managers of the hidden
biodiversity and processes that drive habitat
functioning and will provide a basis for further
research on aquatic ecosystem processes in these
habitats.

Field work for the project began in fall 2022 with the
deployment of leaf litter bags in wetted and dry areas
along the forest floor in harvested and control stands
at each site. These were deployed to measure both
short and long-term decomposition rates. A subset of
bags in each stand was collected at one week, followed

by one month post-deployment to capture the most
immediate weight loss. Another subset of bags was
collected approximately six months post-deployment,
with plans to collect additional subsets one year and
eighteen months post-deployment. Invertebrate
sampling was conducted In June and August of 2023,
with sample processing occurring concurrently. From
these, we plan to compare between harvest and control
stands at each study site.

Investigator: Stevie Benson (MS)

Advisors: Christina A. Murphy (Co-Advisor)

Noah D. Charney (Co-Advisor)

Shawn R. Fraver

Laura S. Kenefic

Susan L. Eggert

Duration: August 2022—December 2024

Cooperators:

Baskahegan Company

Northeastern States Research Cooperative (NSRC)
U.S. Forest Service

Wagner Forest Management
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Characterizing the movement of two
anadromous species through impounded
habitats

1. Characterize the movement and distribution of
adult sea lamprey in the Penobscot River
watershed using telemetry and eDNA

2. Build upon existing knowledge of passage efficacy
for sea lamprey at each mainstem dam on the
Penobscot River

Anthropogenic influences have dramatically altered the
habitats used by diadromous fishes and have led to
steep declines in global abundance. In contrast with
their historical populations, native populations of sea
lamprey currently exist in low abundance and have
experienced widespread range contraction. The
factors that have driven the declines of diadromous
fishes include global climate change, overexploitation,
and reduced river connectivity. Reduced connectivity,
may be a natural result of the system’s chemistry,
temperature, velocity, and/or depth. However, the
primary source of fragmentation is the widespread
impoundment of rivers and streams by dams, culverts,
and road-stream crossings

There are more than 40 rivers and streams in the
Penobscot River basin that are thought to have
historically been inhabited by sea lamprey. Radio
telemetry provides invaluable information on the
movement patterns of individual fish and the ability of
these fish to pass anthropogenic structures. However,
telemetry is often inadequate to provide
comprehensive distribution information due to the
significant costs associated with the intensive tagging
and tracking. Telemetry is also unable to describe the
occurrence of untagged individuals, precluding the
detection of larvae that may be present in the system.

An alternative approach is an environmental (¢)DNA
survey, which can capture and detect trace amounts of
DNA shed by a target species in water samples, even
when the species occurs at low abundances. These
surveys are widely used and have previously been used
to detect sea lamprey adults and larvae in other

systems. Sea lamprey die after spawning and their
larvae persist in the river for many years, so there is
consistently eDNA present from their larvae and a
large seasonal pulse post-spawn from carcasses and
gametes.

We used a combination of telemetry and eDNA to
assess the restoration pattern of this specie in the
Penobscot River.

We are effectively using these two complementary
methods to assess the movements and distribution of
sea lamprey in the Penobscot River basin. We used
radio telemetry to monitor the patterns of sea lamprey
movements and their passage through dams, and to
derive a minimum estimate of their distribution within
the basin. The ability for sea lamprey to pass dams
varied among years and sites. Sea lamprey passed the
dams at Milford, Howland, and West Enfield in higher
proportions than the average among
Petromyzontiformes at fishways across the United
States.

The success rates at Howland and West Enfield are
likely due to the design of the bypasses at those dams
(nature-like and vertical slot, respectively). Sea lamprey
benefit greatly from bypass designs that allow fish to
volitionally pass through fast-moving water with
frequent resting pools and continuous access to the
bottom of the channel (e.g., the vertical slot fishway at
West Enfield Dam). Conversely, fishways with vertical
steps and sharp corners are known to delay or prevent
passage in other lamprey species. These attributes may
contribute to the low passage rate we observed at
Mattaceunk Dam’s denil fishway. All data has been
collected and the project is in the final stages of
analysis and write up.

Investigator: Cody Dillingham (MS)

Advisors: Joseph D. Zydlewski (Advisor)

Erik J. Blomberg

Danielle M. Frechette

Duration: September 2021—December 2024
Cooperators:

Maine Department of Marine Resources

National Oceanic and Atmospheric Administration

Penobscot River Restoration Trust

The Nature Conservancy

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit
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Yellow Lampmussel Conservation Project

1. Determine how to best use freshwater mussel
museum records and if they can be used to clarify
temporal and spatial range dynamics of Yellow
Lampmussel.

2. Determine local (Penobscot River, Maine) suitable
habitat for Yellow Lampmussel and changes from
dam removal.

3. Assess range wide habitat suitability of Yellow
Lampmussel and determine regional patterns of
habitat and host preferences.

4. Create a freshwater mussel themed art mural to
engage the local community about their value and
explore the benefits and challenges of science art
dynamics.

The Yellow Lampmussel is a federal at-risk freshwater
mussel species with status ranging from apparently
secure to presumed extirpated across its occupied
range, Georgia to Nova Scotia. Because of the high
variation of host and habitat preferences for this
animal and its at-risk status, a range-wide review of its
distribution, and drivers thereof, is needed to best
inform conservation practices. I want to ask (and
answer) the questions, "Where did the Yellow Lampmussel
used to be?" "Where are they now?" and, "How do we get
people to care?’' These broad questions have informed
the objectives of my project, in which I will delve into
the Yellow Lampmussel's historical range, examine
where they are now using side scan sonar and range
wide modeling techniques, and then paint a mural
depicting these animals hard at work keeping our rivers
clean to invoke the support of the local community.

As of September 2023, I have compiled museum
records for the Yellow Lampmussel and verified
dubious records. I found a difference between
historically occupied watersheds and contemporarily
occupied watersheds, including regions in Quebec and
Ontario that were part of Yellow Lampmussel's
historical range. Additionally, I have collected mussel
and fish distribution data from 37/38 organizations
that I have contacted in order to make a range wide
model.

https://sites.google.com/view/ylmwg/members/
leadership-team

Investigator: Jillian Fedarick (PhD)

Advisors: Christina A. Murphy (Co-Advisor)

Sydne Record (Co-Advisor)

Allison H. Roy

David L. Perkins

Susan Smith

Duration: June 2023—May 2027
Cooperators:

Atlantic Canada Conservation Data Center

Bangor Beautiful

Cape Breton University

Connecticut Department of Energy and
Environmental Protection’s Wildlife Division

Delaware Department of Natural Resources and
Environmental Control

Delaware Division of Fish and Wildlife

Fisheries and Oceans Canada

Georgia Department of Natural Resources

Maine Department of Inland Fisheries and Wildlife

Maryland Department of Natural Resources

Maryland Wildlife and Heritage Service

Massachusetts Division of Fisheries and Wildlife

New Brunswick Museum

New Hampshire Department of Environmental
Services

New Hampshire Natural Heritage Bureau

New Jersey Department of Environmental Protection

New Jersey Division of Fish and Wildlife

New Jersey Endangered and Nongame Species
Program

New York Department of Environmental
Conservation

New York Natural Heritage Program

New York State Museum

North Carolina Wildlife Resources Commission

Partnership for the Delaware Estuary

Pennsylvania Fish and Boat Commission

Pennsylvania Natural Heritage Program

Rhode Island Department of Environmental
Management

South Carolina Department of Natural Resources

U.S. Fish and Wildlife Service

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology

University of Massachusetts Amherst

University of New Brunswick

Vermont Department of Environmental Conservation

Vermont Fish and Wildlife Department

Virginia Department of Wildlife Resources

West Virginia Division of Natural Resources

Yellow Lampmussel Working Group
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Food web impacts of alewife
reintroduction

This project to improve the understanding of the

ecological effects of alewife restoration at high density

on the food webs of coastal lakes in Maine. To achieve

this goal, the objectives are:

1. to assess the growth of Atlantic salmon in the
presence-absence of alewife,

2. to assess the diet overlap between YOY alewife
and YOY Rainbow Smelt stocked at different
densities,

3. to assess the effects of YOY alewife on primary
consumers (i.e., zooplankton and littoral
macroinvertebrates) size and community structure,

4. to assess the effects of alewife-derived nutrients on
lake productivity,

5. to characterize the nutritional quality of alewife
subsidies and the trophic guild associated with
them.

In 2023, we established baseline conditions for
Pleasant Lake and Schodic Lake to assess the impacts
of alewife reintroduction on their food webs. We
stocked approximately 400 hatchery-reared Atlantic
salmon, each tagged with PIT tags to monitor their
diet and biometrics over time. Comprehensive fish
surveys were conducted using electrofishing, gill nets,
seine nets, and minnow traps to collect biological
samples, including caudal fin, muscle, and stomach
contents. These samples were analyzed for stable
isotopes to understand dietary habits and trophic
relationships. Additionally, we carried out monthly
environmental monitoring of the lakes, measuring
nutrients, dissolved oxygen, temperature, chlorophyll-
a, specific conductivity, photosynthetically active
radiation, and pH, alongside with collection of littoral
macroinvertebrates, and zooplankton.

Furthermore, in 2023 T wrote a review, that aims to
synthesize, compate, and contrast the documented
trophic interactions of alewife forms and lake food
web components, highlighting knowledge gaps in how
landlocked and anadromous alewife may uniquely
influence lake food webs. Such information may guide
future study directions and inform restoration actions.

The project was not funded to continue past 2023.

Investigator: Guillermo Figueroa-Munoz (PhD)
Advisors: Christina A. Murphy (Co-Advisor)

Joseph D. Zydlewski (Co-Advisor)
Duration: June 2022—December 2026
Cooperators:

Maine Department of Inland Fisheries and Wildlife
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Beyond Recovery: A social-ecological
approach to protected species
conservation

1. Evaluate and compare the communication
structure, experiences, and perceptions between
the Atlantic Salmon Recovery Framework and the
Collaborative Management Strategy. Identify areas
of concern to contribute to finalizing the Atlantic
salmon governance structure in Maine.

2. Characterize attitudes, perceptions, beliefs, and
knowledge about Atlantic salmon, aquaculture,
and the use of aquaculture for conservation.

3. Characterize public trust in natural resource
management agencies.

4. Use expert elicitation to characterize national and
regional conflict typologies for human-marine
mammal interactions under NOAA jurisdiction.

5. Identify opportunities and barriers to proactive
human-marine mammal conflict mitigation in
NOAA'’s conservation planning process.

This interdisciplinary work explores several aspects of
social-ecological systems through three separate case
studies. In each case study we focus on a different
component of coupled human-natural systems
(governance, public and social systems, and human-
wildlife interactions) involving protected species (Gulf
of Maine Distinct Population Segment of Atlantic
salmon; DPS and NOAA managed marine mammals).
Following up on previous work, our team has
partnered with Tribal, State, and Federal managers to
evaluate the efficacy of the Collaborative Management
Structure (CMS), the new collaborative governance
structure for Atlantic salmon in Maine using
communication network analysis and parallel research
design. Upon restructuring the managing entities for
the DPS decided to pursue a novel conservation
approach utilizing conservation aquaculture. Since
commercial aquaculture has been a controversial topic
in Maine and across the globe, we will use a public
questionnaire to explore public attitudes, perceptions,

knowledge, and trust in order to better understand
community level support and opposition toward
conservation aquaculture. We will explore human-
wildlife interactions involving NOAA managed marine
mammal species using expert elicitation. Through this
exploratory approach we will identify regional and
national conflict typologies which will serve as a
reference tool for NOAA managers to prioritize
mitigation efforts and share relevant resources.

Data has been collected and partially analyzed for the
CMS case study and a manuscript is in progress. Data
has been collected and partially analyzed for the public
perceptions of conservation aquaculture case study.
One manuscript comparing perceptions and beliefs
between participants residing near the proposed
conservation net pens and those residing in
surrounding towns is in progress. Analysis has not
begun on a second manuscript exploring the
relationship between public trust and program support.
Data collection for the human-wildlife interactions
case study is currently in progress and facilitated
workshops in each NOAA region are currently being
planned.
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Investigator: Melissa Flye (PhD)

Advisors: Joseph D. Zydlewski (Advisor)

Danielle M. Frechette

Kristina M. Cammen

Adam J. Daigneault

Duration: January 2020—December 2024
Cooperators:

Collaborative Management Structure (CMS)

Cooke Aquaculture

Maine Department of Marine Resources

National Oceanic and Atmospheric Administration
Penobscot Indian Nation

U.S. Fish and Wildlife Service

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit
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Alewife approach and passage of Grand
Falls and Woodland Dams on the St. Croix
River

1. Track adult alewife as they migrate upstream and
downstream of Grand Falls and Woodland Pulp
dams.

2. Asses approach & estimate passage rates of adult
alewife at each dam.

3. Inform decision on new passage designs for both
dams to improve fish passage.

The goal of Year 1 is to assess alewife approach and
passage at Woodland Pulp and Grand Falls fishways
using radio telemetry. In spring 2023 I set up six radio
arrays, radio tagged upstream migrating adult alewife
(n=230) and carried out biweekly data downloads. 1
processed detection data during fall 2022, using results
to determine modifications to Year 2. The goal of Year
2 is to further understand approach and upstream and
downstream passage at Woodland Pulp and Grand
Falls fishways as well as downstream migration. Based
on of results from Year 1, I determined additional
array locations for 2023. Tagging methods and data
collection were replicated for Year 2 for upstream
(n=250 fish) and downstream (n=100) migration
analysis. Data collection was completed by summer
2023. Data analysis will continue through to fall of
2024, with a target date of manuscript completion of
fall 2024.

Both field seasons (2022 & 2023) have been completed
with the successful tagging of 230 alewife for Year 1
and 350 for Year 2. All receivers recorded detections
and all data has been uploaded. Analysis is ongoing.

Investigator: Emilie Hickox (MS)

Advisors: Joseph D. Zydlewski (Co-Advisor)

Danielle M. Frechette (Co-Advisor)

Christina A. Murphy

Duration: May 2022—December 2024
Cooperators:

International Joint Commission on the St. Croix
Waterway

Maine Department of Inland Fisheries and Wildlife

Maine Department of Marine Resources

Passamaquoddy Tribe

The Nature Conservancy

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology
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Does predation limit Atlantic salmon
recovery?

1. Infer patterns of predation mortalities of smolts in
the Penobscot River using existing telemetry data

2. Assess predation mortality of migrating smolts in
the Penobscot River by using an acoustic
“predator tag”

3. Measure predation of smolts through direct event
recording

Atlantic salmon have been culturally, economically and
ecologically important. These fish have also been
impacted by a suite of threats, and the Gulf of Maine
DPS Atlantic salmon were added to the federal Species
of Concern list in 1997 and the ESA list in 2000. In
2009, Atlantic salmon returning to the Gulf of Maine
were included as a federally endangered species.

Anadromous Atlantic salmon hatch from eggs
deposited in cold headwater streams where they
develop into a small, territorial drift-feeding fish (parr).
As territorial juveniles in freshwater, parr may compete
for resources with native and introduced species.
Smallmouth bass are notable as they were introduced
into New England waters more than a century ago and
have expanded into nearly every historical Atlantic
salmon watershed. Where they overlap, bass may
compete with salmon and populations may also suffer
from direct predation.

The stream-dwelling parr undergoes a complex suite of
behavioral, morphological and physiological changes
resulting in a migratory smolt. The parr-smolt
transition is a critical transitional stage in the life
history of this species. Successful transition into the
marine environment is thought to occur during a
“window of opportunity,” when physiological
condition is optimal for survival. Poor synchrony can
result in high mortality in the estuary or at sea. As
smolts leave rearing habitats and migrate seaward, they
encounter geomorphic barriers, changing flow, varying
turbidity, and a gauntlet of predators. Atlantic salmon
currently travel through waters with a diverse array of
nonnative resident fishes, including brown trout,

largemouth bass, smallmouth bass, and northern pike.
Migration is a time of high risk of predation. High
mortality of smolts is often observed in the estuaries
and near-coastal waters. This work is aimed at better
characterizing the role predation may have during their
early life history.

We completed our initial assessment of smolt
predation risk in the main stem Penobscot River using
acid-sensitive predation tags. This study is in press at
the Canadian Journal of Fisheries and Aquatic Sciences
as of September 2023.

Results from our 2022 tethering study in the Weldon
Dam impoundment are being compiled. This study
highlights the potential role of chain pickerel and
smallmouth bass as a source of high mortality near
dams, while also suggesting that risk varies in space
and time.

We conducted a size-based assessment of predation
risk for tethered and acoustic-tagged smolts in spring
2023. Preliminary data suggests smaller size smolts may
be more susceptible to predation, particular after
stocking.
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We continue to organize 17 years of acoustic telemetry
data in the Penobscot River. These data will be used to
develop models
to characterize
annual variation
in sutrvival for
smolts moving
through the
Penobscot River
Estuary.

Investigator: Matt Mensinger (PhD)

Advisors: Joseph D. Zydlewski (Co-Advisor)

Alessio Morttelliti (Co-Advisor)

John F. Kocik

Erik J. Blomberg

Duration: January 2021—May 2025
Cooperators:

Maine Department of Marine Resources

National Oceanic and Atmospheric Administration

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology
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Migration and management: How does
habitat fragmentation affect the survival
of migratory species in a perpetually
changing environment?

1. Identify areas of high mortality and delays for
adult Atlantic salmon in the Penobscot and
Machias Rivers.

2. Characterize patterns of migration through the
proportion of tagged fish that overwinter in
freshwater after spawning, possible locations of
overwintering, and the proportion of tagged fish
that migrate out of the river directly after
spawning.

3. Determine if there are physiological factors that
affect the decision to overwinter, migrate directly
after spawning, or survive.

4. Assess migration patterns survival to the ocean in
a dammed (Penobscot) and undammed river
(Machias) in Maine

The Atlantic salmon (Sa/no salar) is an ecologically,

economically, and culturally important species.

Currently, the species is federally listed as Endangered

and the heavily dammed Penobscot River is home to

the largest run of Atlantic Salmon in the United States.

Because the Penobscot run persists only with extensive

hatchery support, conservation efforts have focused on

first time returns rather than repeat spawning. As a

result, post-spawn survival and behavior of

downstream migrating Salmon are poorly
characterized. In this study, we intend to assess
downstream migration rates, overwintering habitat, site
fidelity, and dam passage survival post-spawn Atlantic
salmon.

Beginning in the fall of 2022, we are using acoustic
telemetry to monitor two groups: 1) captive-reared
adult fish from the Salmon for Maine’s Rivers project
and 2) post-spawn sea-run adults used for hatchery
brood stock on the Penobscot River. Both groups will
be released into the East Branch of the Penobscot
River and their downstream progress and survival will
be assessed.

In 2022, we successfully tagged and released 59 captive
-reared fish from the Salmon for Maine's Rivers
project into the Penobscot and Machias Rivers. In
addition, we tagged 50 post-spawn sea-run fish and
released them in the Penobscot river. Movement data
from our acoustic receivers will be collected after
retrieval in the late spring.

In 2023 we acoustically tagged and released smolt-to-
adult supplemented fish into the Penobscot and
Machias rivers during the summer and fall. We also
released sea-run Atlantic salmon from Craig Brook
National Fish Hatchery into the Penobscot river in the

fall. In 2024, we wrapped up field work by collecting E
movement data from our winter receivers and 3
deploying new summer receivers in both rivers. Field 3.
work wrapped up in August of 2023. a
1
Investigator: Carolyn Merriam (MS) g
Advisors: Joseph D. Zydlewski (Co-Advisor) s
Danielle M. Frechette (Co-Advisor) :.::

Allison Gardner

Duration: June 2022—September 2024

Cooperators:

Cooke Aquaculture

Katahdin Woods and Waters National Monument

Maine Department of Marine Resources

National Oceanic and Atmospheric Administration

Penobscot Indian Nation

U.S. Fish and Wildlife Service

U.S. Fish and Wildlife Service — Craig Brook National
Fish Hatchery

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit

University of Maine

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology
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Arctic Charr trophic variation: insights
into the climate resilience of southern
edge populations

1. Characterize resource variability in Floods Pond,
and oligotrophic Arctic Charr lake.

2. Characterize trophic variability exhibited by
southern landlocked Arctic Charr in Maine lakes.

3. Clarify the direction and timing of ontogenetic
dietary shifts in Maine Arctic Chatr.

4. Develop a theoretical model describing
relationships between habitat and community
structure , and the trophic niches occupied by
Arctic Charr.

Climate change threatens biodiversity and stability of
aquatic ecosystems worldwide. Understanding a
species capacity to adapt to change is helpful in
identifying climate change resilient or threatened
species. Importantly, a species ecosystem role is
influenced by habitat characteristics and co-occurring
species. Therefore, estimating species response to
climate change requires an understanding of its
environmental role in community context. Arctic
Charr (Salvelinus alpinns) are a cold-water salmonid
exhibiting several distinct trophic morphs (e.g., pelagic
piscivorous, pelagic planktivorous, littoral generalist)
although the species has limited warm water tolerance
and is a poor direct interspecific competitot.

The southernmost populations of Arctic Charr occur
in Maine lakes, where climate change is expected to
alter resource and community structure (e.g., lake
productivity may shift from pelagic to littoral habitat
and species diversity patterns may change). We are
investigating community structure, limnological
characteristics, and food web structure (using stable
isotope analysis) in several Maine Arctic Charr lakes to
understand Arctic Charr trophic roles in ecosystem
context. We are collaborating with researchers
investigating Arctic Charr from perspectives of
genetics, movement, habitat use, bioenergetics, and
morphology, and will synthesize our insights to
estimate long term viability of southern range Arctic
Charr under predicted climate change scenatios.

Thus far, we have sampled Arctic Charr and co-
occurring fishes and invertebrates in three Maine lakes:

Floods Pond, Wadleigh Pond, and Long Pond.
Monthly sampling is being conducted in Floods Pond
to characterize patterns in resources (i.e., basal
resources, invertebrates, and forage fishes) and abiotic
habitat characteristics (i.e., water quality, water
nutrients, and light attenuation). We conducted carbon
and nitrogen stable isotope analysis on nine species of
fishes as well as invertebrates and basal resources in
Floods Pond to visualize seasonal food webs.
Preliminary results suggest that Floods Pond Arctic
Chatr are top piscivore predators in the system,
compete most directly with Brook Trout (Salvelinus
fontinalis), and may be more dependent pelagic

resources than most other Floods Pond fishes. We are E
continuing to process community, limnological, and g
stable isotope samples, and are using eye lens stable %
isotope analysis to construct individual trophic [
histories of Arctic Charr in each lake. Ro
>
S
Investigator: Glenn T. Schumacher (PhD) Q
Advisors: Christina A. Murphy (Advisor) [

Nathan B. Furey

Michael T. Kinnison

Jasmine E. Saros

Ernst B. Peebles

Duration: January 2023—December 2026

Cooperators:

Bangor Water District

Maine Department of Inland Fisheries and Wildlife

National Science Foundation — Experimental Program
to Stimulate Competitive Research

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit

University of Florida - College of Marine Science

University of Maine - Climate Change Institute

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology

University of Maine — School of Biology and Ecology

University of New Hampshire - Department of
Biological Sciences
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Predatory and competitive interactions
of juvenile Atlantic salmon and two
predatory species in Maine Rivers

1. Estimate the population, growth and age structure
of smallmouth bass and chain pickerel in the
Weldon Headpond, an area of high migratory risk
of the Penobscot River.

2. Estimate predator consumption rates to determine
the predation risk in relation to vatiations in water
temperature.

3. Create habitat suitability models for Atlantic
salmon, smallmouth bass and chain pickerel in
Maine river systems.

4. Create species distribution models of Atlantic
salmon, smallmouth bass, and chain pickerel
habitat in Maine rivers to estimate the probability
of a species’ occurrence.

5. Characterize the influence of climate change on
Atlantic salmon, smallmouth bass and chain
pickerel under climate change scenarios

A mark recapture study will be performed in in the
Weldon Headpond to estimate population size of
smallmouth bass and chain pickerel. After the mark
recapture study, otoliths will be extracted and analyzed
to estimate age and growth structure of smallmouth
bass and chain pickerel. Habitat suitability models and
species distribution models will be created using
literature (depth, substrate, and habitat type) and
modeled temperature to identify niche habitat
characteristics, predict the likelihood of species
occurrence and predict the theoretical distribution of
species. Historic electrofishing data will be used in
conjunction to assess the spatial and temporal overlap
of species. Bioenergetic models will be used to
estimate predator consumption rates in relation to
variation in water temperature to estimate the risk of
predation of juvenile salmon by smallmouth bass and

chain pickerel at various locations. Climate change
models will be conducted and modeled temperature
will be used to predict the influence of climate change
scenarios on predation risk, habitat suitability and
species distribution.

The mark-recapture study initiated in 2021 in the
Weldon Headpond has been discontinued due to
insufficient sample sizes. Consequently, species are
now collected solely for otolith extraction, with
sampling completed in the fall of 2023. In the absence
of direct mark-recapture data, a smallmouth bass
population estimate based on literature values has been
integrated into a bioenergetics model. This model has
been developed to evaluate the predatory risk posed by
smallmouth bass to juvenile salmon during their
seaward migration. Simulations will explore varying
smolt populations to assess potential predation risk
and predator swamping effects.

Habitat suitability index and species distribution
models are being developed to identify underutilized
habitats and atreas of interspecies ovetlap. These
models will help evaluate potential competition and
predation risks. Habitat variables, along with modeled
water temperatures
and historical
clectrofishing data, will
inform these models.
The analysis will
incorporate both
historical conditions
and projected climate
change scenarios to
elucidate impacts on
predation risk, habitat
suitability, and species

distribution.

Investigator: Rylee Smith (PhD)
Advisors: Joseph D. Zydlewski (Advisor)
Christina A. Murphy
Erik J. Blomberg
Sydne Record
Hamish S. Greig
Duration: January 2021—July 2025

Cooperators:

Maine Department of Inland Fisheries and Wildlife

Maine Department of Marine Resources

National Oceanic and Atmospheric Administration

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology
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Impacts of dams on coast-wide and
regional abundances of River Herring and
American Eels

1. Estimate the current and historical extent of
accessible freshwater habitat for Alewife, Blueback
Herring and American Eel

2. Develop and parameterize Alewife, Blueback
Herring and American Eel river-specific
population models across their entire ranges

We will develop and parameterize Alewife, Blueback
Herring and American Eel river-specific population
models across their entire ranges. These models will be
populated with estimates of region-specific life-history
parameters, estimates of habitat (e.g., acres) and the
dam landscape. Once developed, these models will be
freely available to hydro practitioners for the use in
planning for species conservation and recovery relative
to hydropower at both local and regional scales. The
challenges for developing the habitat and population
model components vary greatly among these three
species.

River-specific population models have been developed
for Alewife and Blueback Herring. We have updated
the Anadrofish R programming package to include
habitat data generated for these two species. Results
from our river-specific population models have
contributed to the Atlantic States Marine Fisheries
Commissions stock assessment for River Herring.

Investigators: Shawn Snyder (Postdoc)

Joseph D. Zydlewski

Daniel S. Stich

John A. Young

Samual G. Roy

Duration: August 2023—January 2025
Cooperators:

Atlantic States Marine Fisheries Commission

SUNY—Oneonta

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit
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All data has been collected and the project is in the
final stages of analysis and write up.

Investigator: Daison Weedop (MS) =
>
Advisors: Christina A. Murphy (Advisor) o
Michael T. Kinnison é'
Investigating relationships between fish AKlEﬂdaJ- IQeﬂll(me .
assemblages and food web structures yson K. Jackson 3
Duration: September 2021—December 2023 c
1. Investigate the food webs of varying fish =
. . Cooperators: S
community compositions.
The lakes of Acadia National Park (ANP) have a Maine Department of Inland Fisheries and Wildlife
diverse fish stocking history. This has provided an Naﬂonﬁfl Park. Service
opportunity to study food webs with varying fish Schoodic Institute

community compositions within a small geographic
area. To understand trophic relationships within ANP
lakes, carbon and nitrogen stable isotopes were
collected from multiple trophic levels in five lentic
systems, focusing sampling efforts on the fish
community, their prey, and basal resources. Data from
these sampling efforts will be analyzed using MixSIAR
to produce both iso-space biplots and mixing models.
In cooperation, iso-space plots and mixing models can
display an entire food web and quantify the proportion
a prey item contributes to a species’ diet. We expect to
reveal the niche opportunity each fish species is
utilizing in their ecosystem and quantify competition,
in the form of shared resources in ANP lakes.
Understanding these trophic relationships will help us
understand how fishes interact within a variety of
community compositions.

In June 2022 Drs. Murphy and Jackson, three
undergraduate students and I acquired all of the
samples that I will be analyzing for the project. These
samples were transported back to the lab for
identification and sample processing. A majority of
these samples were prepped for analysis and have been
sent to the Stable Isotope Ratio Facility for
Environmental Research (SIRFER) lab at the
University of Utah. Just recently, the SIRFER lab sent
back the results of their analyses on a portion of these
samples. Sample preparation and analyses will be
complete by June 2023 allowing me to begin data
analysis and report writing.
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WILDLIFE and habitats

~

Investigation of the importance of talus slopes and rock faces to Myotis
bats during an important life history phase (hibernation) in Maine ..............ccoovvvnel. 35

Scales of influence: Predicting plant phenological responses through
multiple open-sourced data across the U.S. ..o 36

American woodcock (Scolopax minor) migration ecology in
EASTEIN NOTTN AM B ceiiiii i ettt e 37

Mapping overwintering distributions of four at-risk migratory forest birds under
current (2012-2021) and future (2050) land use and climate scenarios ..................... 39

Assessing the impact of future forest management pathways on wildlife habitat
conditions and species 0ccUPaANCY iN MaiNe ..oouiiuiiiiiii e 40

Landscape-scale responses of marten populations to 30 years of habitat
change in commercially managed landscapes of northern Maine ..........c.cocovviiiinnninn. 41

Estimating Golden-winged Warbler annual survival for integration with
range-wide demographic MOdeling . ...coviiiiiiii e e e 42

Drivers of spatio-temporal dynamics in long-term studies of mammal and
bird POPUIALIONS 1N MaiNE .o e e e e ae e anaas 43

Environmental DNA (eDNA) sampling in vernal pools.......c.cooiiiiiiiiiiiiiiiiiiiieeeee 44

Change in climatically suitable breeding distributions reduces
hybridization potential between Vermivora warbler .....cooiiiiiiiiiiiiiiiiciciieens 45

Effects of personality on cache pilferage and activity patterns
in Maine's forest-dwelling small mammals.........cooiiiiiii e 46
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continued

Developing an optimal monitoring program for the Endangered Togean Islands
babirusa through the support of citizen scientists .....ccooiviiiiiiiiiiii e, 47

Engaging stakeholders in community driven wetland conservation ...............cccooeuenn. 48
Birds, Trees, and Satellites: Modeling high-elevation spruce-fir
forest patch dynamics to inform forestry practices

and Bicknell’s Thrush breeding habitat models ........ccoiiiiiiiiiii e 49

Evaluating management methods to conserve a nesting tern
colony on Petit Manan Island, ME ... e, 50

Resource selection in a landscape of fear: effects of risk perception and
personality on small mammal microhabitat use and seed choice ............oovvviininnnnn. 51

BCG Model Upper Tana Watershed ..o e e e e 52

Habitat selection and early-life survival in hybridizing Vermivora warblers
P o o T o 0 U o' R 53

Drivers of space use and winter tick loads of moose in Maine ...........cccoovviiiiiiiinnn.e. 54
Ecological consequences of small mammal personality and land-use change

on stress response, novel seed dispersal, vector-pathogen disease dynamics,
and interspecific COmMPEtitioN ..o 55
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Investigation of the importance of talus
slopes and rock faces to Myotis bats
during an important life history phase
(hibernation) in Maine

1. Identify the spatial distribution of talus used by
hibernating Myotis bats in Maine and evaluate
characteristics of occupied talus sites.

2. Evaluate environmental factors (e.g., weather) that
affect activity levels during winter.

3. Identify local-scale features within talus slopes that
are used by hibernating Myotis Bats and evaluate
methods for monitoring local use of talus.

ABSTRACT: In Maine, the decline of cave dwelling
bats has been caused by the fungal disease commonly
known as white-nose syndrome discovered in 2006.
Northern long-eared bats (Myotis septentrionalis), little
brown (Myotis lucifigns) and eastern tricolored bats
(Perimyotis subflavus) have experienced 95% or greater
population declines, and eastern small-footed (Myotis
leibii) and big brown bats (Epfesicus fuscus) have also
declined. In Maine, talus slopes, or piles of sloped
rocks found at the base of cliffs, are widely distributed
and past research has suggested talus as a potentially
important, but previously unrecognized, class of
hibernacula.

In Chapter 1, we collected passive ultrasonic acoustic
recordings of bats during the Core Winter Period
(December-February) at 43 talus slopes over two
winters in Maine from 2017-2019, and performed a
single-season occupancy analyses to evaluate the
characteristics associated with detection and site
presence. We found 34% of sites were occupied by
Myotis spp. (W = 0.337 £ SE 0.074) with a nightly
detection probability of 6% (p =0.062 £ SE 0.008). We
found 30% of sites were occupied by little brown bats
(¥ = 0.307 + SE 0.092) with a nightly detection
probability of 2% (p = 0.024 £ SE 0.006). We found
17% of sites were occupied by eastern small-footed
bats (¥ = 0.172% SE .006) with a nightly detection

probability of 5% (p = 0.051% SE 0.01). We found
58% of sites were occupied by big brown bats (W =
0.584 £ SE 0.076) with a nightly detection probability
of 12% (p = 0.117 £ SE 0.008). We found 9% of sites
were occupied by northern long-eared bats. The mean
occupancy of northern long-eared bats based on an
intercept-only model was ¥ = 0.333 (+ SE 0.315),
with an estimated nightly detection probability of 5%
(p = 0.005 £ SE .005). We provide information about
site characteristics likely to predict bat presence at talus
slopes during the winter period and suggest future
work should evaluate whether the predictive value of
these site characteristics hold true for other talus areas
in Maine or eastern North America.

In Chapter 2, we assessed the use of passive ultrasonic
acoustic receivers to determine bat presence on talus
slopes during the winter, but information is lacking on
appropriate acoustic sampling protocols during this
time period. We used a network of passive ultrasonic
acoustic receivers deployed during the Core Winter
Period, we evaluated what is the minimum number of
nights a detector needs to be deployed to determine
species’ presence with a high degree of certainty. We
found that placing four detectors on a talus slope for 8
-45 nights (depending on species) provides = 95%
confidence in detecting activity of little brown bats,
eastern small footed bats, and big brown bats, given
they were present at the site. Chapter 2 provides
guidance to state and federal agencies as well as private
landowners to better understand the presence of bats
on the winter landscape at talus slopes.

Investigator: Christopher Heilakka (MS)

Advisors: Erik J. Blomberg (Advisor)

Walter Jakubas

Danielle L. Levesque

Shevenell Webb

Duration: September 2018—May 2022
Cooperators:

Maine Department of Marine Resources
National Park Service
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Scales of influence: Predicting plant
phenological responses through multiple
open-sourced data across the U.S.

1. Identify the challenges and potential of
overcoming phenological data silos through data
harmonization.

2. Quantify spatial scales of influence of climate,
geodiversity, and urbanization variables to
improve predictions of continent-wide flower
phenology.

3. Quantify temporal scales of influence of climate,
geodiversity, and urbanization variables to
improve near-term forecasts of continent-wide
flower phenology.

4. Align community science and remotely sensed
observations to predict full phenological phase
occurrence.

Plant phenology is an important life history cycle with

recurring budding, leafing, flowering and fruiting traits.

Angiosperms provide important ecosystem functions
and services that have both human and wildlife
implications (e.g., agro-commercial dependencies,
nutrient cycling). In the United States, the timing of
flowering has found to be changing with a large
portion of the country experiencing eatlier onsets of
spring. Shifts in these responses are not well
understood at varying spatial and temporal scales,
especially with a move towards continental scale
studies. There are many different data types used to
monitor plant phenology (e.g., herbarium, ecological
networks, community science initiatives, remote
sensing); however, rarely are these data harmonized
limiting model predictions. Improving these

predictions are vital towards understanding changes in

ecosystem processes (e.g., carbon flux) and species
interactions (e.g., pollinator synchrony) with rapid
global change. The goal of this project is to better
understand the scales of influence on phenological

responses to changing predictors across the United
States, using open- and multi- sourced data. Data types
of focus include herbarium specimens, long-term
ecological networks, and community science initiatives.
This project will build our knowledge of phenology
responses at continental spatial extents and support
continuing efforts to progress data harmonization.

A framework for harmonized phenology models has
been drafted, pulling existing methods in
macroecology (i.e., first objective). This will guide
further data harmonization throughout the remainder
of the objectives, outlining limitations and strengths.
Data from digitized herbarium, the USA National
Phenology Network, and the National Ecological
Observatory Network have been acquired and cleaned
(2013-2021). Three to ten focal species have been
identified based on a minimum sample size
requirement per year. The next course of action is to
build species distribution models that focus on the
phenophase status, to create probabilistic maps of
flowering under different environmental conditions.

Investigator: Lizbeth Amador (PhD)
Advisors: Sydne Record (Advisor) S
Jacquelyn L. Gill S
Susan J. Mazer S
José E. Meireles ;
Tristan Nufiez -
Duration: January 2023—August 2026 =
Cooperators: §
(%)
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American woodcock (Scolopax minor)
migration ecology in eastern North
America

1. Evaluate American woodcock habitat ecology
throughout their full annual cycle, including
variability in breeding, stopover, and wintering
habitat relationships and how these relationships
change with geography and vary among age/sex
classes.

2. Assess migration ecology of woodcock breeding
along a latitudinal gradient to evaluate differences
in migration strategies and sources of variation in
migratory behavior.

3. Evaluate mortality risk during woodcock
migration, compare with risks experienced during
non-migratory periods, and identify potentially
important risk factors.

4. Use a combination of genomic, isotopic, and GPS
tracking methods to assess woodcock population
and migratory connectivity throughout their range
to inform management and better understand the
species’ ecology.

5. Conduct a comprehensive study of woodcock
spatial ecology in West Virginia, covering all 4
ecoregions

Migratory animals face numerous challenges as they
traverse seasonally suitable habitats throughout the full
annual cycle. Often times, migratory animals must
traverse a foreign landscape and face many novel
threats to which they are naive. Migratory bird in
particular face numerous challenges in human
dominated landscapes facing both direct (e.g., cell
towers, wind farms, buildings) and indirect (e.g.,
changing landscape, light pollution, feral cats) dangers.

The American Woodcock (Scolopax: minor) is a
migratory gamebird that has experienced prolonged
declines through eastern North America. Woodcock
breed from the south-eastern United State to southern
Canada (March-October) and overwinter primarily in
the southeastern United States and mid-Atlantic states

(November-February). We created the Eastern
Woodcock Migration Research Cooperative (EWMRC)
to capture and mark woodcock with GPS satellite
transmitters throughout the breeding and wintering
range.

We have deployed more than 600 GPS transmitters to
track woodcock on their breeding grounds and during
their migrations, and future deployments ate planned
over the coming years. Ultimately, we will investigate
migratory phenology, routes, and connectivity, quantify
survival, and evaluate how habitat quality,
anthropogenic disturbance, and breeding and
overwintering latitude influence these metrics.

As of October 1, 2023, we deployed 632 GPS
transmitters on woodcock in 15 states and 3 Canadian
provinces, providing data on 517 migration attempts
and 405 full migratory paths. We have collected feather
ot blood samples from the majority of marked
woodcock, which we will use to assess woodcock
population structure via genomic and isotopic
methods. The project has resulted in 1 completed PhD
Dissertation, 1 Undergraduate Honors Thesis, with
additional work in progress by 2 PhD students, 1 MS

S
Investigators Liam Berigan (PhD) =
Rachel Darling (PhD) Py
Kylie Brunette (MS) R0
Advisors: Erik J. Blomberg (Co-Advisor) S
Amber M. Roth (Co-Advisor) g:
Sarah Clements Q
(%)
Duration: October 2017—May 2026
Cooperators:

Audubon Vermont

Canaan Valley National Wildlife Refuge

Environment and Climate Change Canada

Louisiana Department of Wildlife and Fisheries

New Jersey Department of Environmental Protection

New York Department of Environmental
Conservation

Penobscot Valley Chapter of Maine Audubon Society

Silvio O. Conte National Fish and Wildlife Refuge

South Carolina Department of Natural Resources

State University of New York — Cobleskill

The Nature Conservancy Vermont

Timberdoodle Habitat Society

U.S. Fish and Wildlife Service

U.S. Fish and Wildlife Service—Webless Migratory
Game Gird Program

University of Maine

Vermont Fish and Wildlife Department

West Virginia Division of Natural Resources

OCTOBER 1, 2022 THROUGH SEPTEMBER 30, 2023 37



student, and 1 postdoctoral researcher at UMaine,
along with collaborators at the University of Rhode
Island (1 PhD student) and SUNY-Brockport (1 MS
student).

Our project would not be possible without the
involvement of state and federal agencies, universities,
and non-governmental organizations throughout
eastern North America. For mote information on the
project, to read our annual report, or to follow
woodcock during migration, visit
woodcockmigration.org
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Mapping overwintering distributions of
four at-risk migratory forest birds under
current (2012-2021) and future (2050)
land use and climate scenarios

1. Map current (2012-2021) wintering ground
distributions using selected environmental
variables from historical climate conditions (1970-
2000 averages) and a multi-source species
occurrence dataset.

2. Map future (2050) wintering ground distributions
under two climate scenarios (SSP 245 and SSP
585) and three global coupled climate models.

Many Nearctic-Neotropical migratory forest bird
populations are under steep decline due to
environmental stressors. In the Neotropics, land use
and climate research suggest that major contributors of
population decline are rapid deforestation and declines
in food availability due to climate change. Recent
projections of future breeding ground distributions
highlight the need to understand the effects of climate
and land use on migratory forest bird species and to
expand projection modeling to the Neotropics. The
goal of this research is to increase populations of
declining Nearctic-Neotropical migratory bird species
by using projections of current and future distributions
to inform near-term conservation planning. The four
focal species in this research are Canada Warbler,
Cerulean Warbler, Golden-winged Warbler, and Wood
Thrush. Selected environmental variables and multi-
source occurrence datasets will be used in a Biomod2
modeling framework to map current (2012-2021) and
future (2050) wintering ground distributions. Current
wintering ground distributions will be projected based
on historical climate conditions (1970-2000 averages),
while future distributions will be projected under two
climate scenarios (SSP 245 and SSP 585) and three
global coupled climate models. This research will
provide a framework that can be used to model
wintering ground distributions of other Nearctic-
Neotropical migrant species.

Data acquisition and model development will take
place from October 1, 2022 to mid-February 2024.
Team meetings occur every five to six weeks, which
included Leadership (PI, co-PIs, additional scientists)
and Science (scientists and co-authors who provided
technical input) groups to improve methodologies.
Manuscript development began in March/April 2023
and is currently under review by co-authors. The goal
is to submit this work to Ornitholigical Applications in
late January 2024.

Investigator: Ryan Brodie (MS)

Advisors: Amber M. Roth (Advisor)

Sydne Record

Erin Simons-Legaard

Duration: September 2022—June 2024
Cooperators:

Appalachian Mountain Joint Venture
Environment and Climate Change Canada
Golden-winged Warbler Working Group
Partners in Flight Eastern Working Group
SELVA

U.S. Fish and Wildlife Service

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology

University of Maine — Maine Agricultural and Forest
Experiment Station

Upper Mississippi/Great Lakes Joint Venture
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Scenario + Policy Inputs

Forest
conditions
Biodiversity
indicators

Forest
economics

$I0AINQ PO

Bioeconomic Inputs
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Assessing the impact of future forest
management pathways on wildlife
habitat conditions and species occupancy
in Maine

1. Establish a baseline relationship model between
forest structure and composition and species
habitat use.

2. Investigate how species habitat suitability changes
under the resulting forest conditions of
silvicultural systems.

3. Use an integrated modeling framework to quantify
tradeoffs of future forest management pathways.

The future of Maine’s forests and the ecosystem
services they provide, such as wildlife habitat, carbon
sequestration and storage, and timber, is uncertain in
the face of many climatic, social, economic, and
political influencing factors. Changes in Maine's forest
management objectives are expected in the upcoming
decades and can alter the forested landscape, impacting
the quality and suitability of wildlife habitat. This
project aims to examine Maine’s socio-economic and
political drivers of forest management decisions in the
context of changing climates to understand how they
may impact the bottom line for wildlife, carbon, and
timber. The project plan is to extend recent modeling
frameworks and forest sector analyses from focuses on
timber production and carbon sequestration to
explicitly consider the habitat implications of potential
forest industry changes for big game species (e.g.,
moose, white-tailed deer, and black bear), another
important component of Maine’s forest economy.
Integrated model outputs, including spatial land cover
and habitat condition projections, will allow us to
quantify the trade-offs of potential management
pathways on our key ecosystem services over time,
contributing to a more informed discussion on how to
manage Maine’s forests to optimize or balance their
multiple functions.

The project is currently in the middle of phase one
analysis - modelling the spatiotemporal effects of nine
different management practices on eleven habitat

indicators spanning 100 years and under three
different climate scenarios (none/moderate/high).
Outputs from phase one analysis will serve as
bioeconomic inputs for phase two analysis kicking off
in August 2024 - optimization modelling to determine
an optimal distribution of management practices that
will enable meeting multiple ecosystem service
objectives and how key ecosystem services are
anticipated to change over time under the modeled
pathway.

Investigator: Christy Carovillano (MS)

Advisors: Sabrina Morano (Co-Advisor)

Adam J. Daigneault (Co-Advisor)

Erin Simons-Legaard

Duration: September 2022—December 2024
Cooperators:

National Science Foundation

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology

University of Maine — Maine Agricultural and Forest
Experiment Station

University of Maine — NRT Conservation Science

University of Maine — School of Forest Resources
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Landscape-scale responses of marten
populations to 30 years of habitat change
in commercially managed landscapes of
northern Maine

1. Replicate previous trapping protocols conducted
during spring and summer 1989-19987 to survey
spatial occurrence of resident, non-juvenile (>1
year) martens on commercially managed
timberlands bordering the western boundary of
Baxter State Park. Radio-collar captured marten
and track using VHF triangulation throughout the
leaf-on season to estimate boundaries of sex-
specific territories.

2. Utilize a time series of satellite imagery, aerial
photography, and ground measurements to create
a detailed landcover map documenting forest
characteristics and harvest histories as they relate
to habitat currencies for marten in Maine.

3. Develop landscape-scale models to evaluate how
patterns of occurrence, habitat selection, density,
and demographics of martens have changed in
association with the cumulative effects of
landscape change resulting primarily from timber
harvesting.

4. Provide reliable models for predicting forest
harvesting effects on martens in contemporary
landscapes.

Since the enactment of the Maine Forest Practices Act,
it is unclear to what degree forest-dependent wildlife
have responded to the resulting patterns of landscape
composition and connectivity. The goal of this project
is to better understand the effects of cumulative
landscape changes resulting from timber harvesting in
the past 30 years on habitat quality for American
marten in northcentral Maine. Analyses will utilize
empirical data collected during historical (1989—-1998)
and contemporary (2018-2019) field studies of marten,
which surveyed an industrial forest (T4R11/T5R11
WELS) and a forest reserve (portion of Baxter State
Park). We will use these data in conjunction with a
time series of forest characteristics derived from aerial
photography and satellite imagery to assess potential

changes in second-order habitat selection, home range
characteristics, and survival in non-juvenile, resident
marten, as well as consequences for patterns of spatial
occurrence, population densities, and demographics.
Providing reliable models characterizing the behavioral
and demographic responses of marten to varying
intensities of timber harvest over time would enhance
the ability of managers to both assess the current status
of marten populations in contemporary landscapes and
predict future outcomes of alternative forest
management scenarios on marten.

Efforts during 2021 focused on conducting a multi-
method analysis comparing estimates of marten
detection and proportion of area occupied between
camera traps and live trapping.

All data has been collected and the project is in the
final stages of analysis and write up.

Investigator: Kirsten Fagan (PhD)

Advisors: Erin Simons-Legaard (Advisor)

Erik J. Blomberg

Zachary G. Loman

Angela K. Fuller

Duration: January 2018—December 2024
Cooperators:

Katahdin Forest Management, LL.C

Pelletier Brothers, Inc.

University of Maine — Maine Agricultural and Forest
Experiment Station

University of Maine — Maine Cooperative Forestry
Research Unit
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Estimating Golden-winged Warbler
annual survival for integration with range
-wide demographic modeling

1. Estimate male-focused Golden-winged Warbler
annual survival across their full breeding range
through temporal encounter history datasets.

2. Use new telemetry technology to estimate female
Golden-winged Warbler annual survival in relation
to male survival.

The Golden-winged Warbler (IVermivora chrysoptera) is a
declining long-distance migratory bird being reviewed
for protection under the Endangered Species Act.
Primary drivers behind its population decline is not
entirely clear. A current gap in demographic
information is an understanding of adult annual
survival, particularly for the more elusive adult females.
Historically, females have been more difficult to
recapture in mist nets and to visually resight in the
field. Due to this, most encounter history datasets are
largely male-focused. Our research is focused on
estimating male and female annual survival across the
full breeding range. To estimate male annual survival,
we will collect and analyze historic encounter history
datasets from range-wide Golden-winged Warbler
collaborators. To better understand female survival, we
will deploy coded VHF-radio NanoTags on adult
males and females throughout their breeding range.
Tagged individuals will be tracked through telemetry
efforts in subsequent years. Comparisons of estimated
annual survival for the male-focused historical records
and for the NanoTagged birds will be performed to
determine variations by age, sex, and geographic
location.

To estimate male-focused historic annual survival, we
collected 23 unique encounter histories from
collaborators throughout the Golden-winged warbler
range. We built a rangewide, multi-population apparent
annual survival model to identify spatial and
demographic variations in annual survival and assess

potential drivers of population decline. We did not
tind any significant spatial effect on annual survival,
although the Appalachian population tended to have
higher annual survival than the Great Lakes
population. To better estimate female annual survival,
we obtained more sex-balanced encounter histories at
12 sites throughout the breeding range from 2021-
2023. We just finished our final season of data
collection and updated encounter histories will be
included in an apparent annual survival analysis that
assesses spatial and demographic variations in apparent
annual survival and return rates. Emily will defend her
thesis in March of 2024.

Investigator: Emily Filiberti (MS)
Advisors: Amber M. Roth (Advisor)
Joseph D. Zydlewski
Erik J. Blomberg
Duration: October 2020—May 2024
Cooperators:
Audubon North Carolina

Golden-winged Warbler Working Group

Indiana University of Pennsylvania

Kentucky Department of Fish and Wildlife Resources

Knobloch Family Foundation

Missouri Department of Conservation

North Carolina Wildlife Resources Commission

Road to Recovery

U.S. Army, Fort Drum

U.S. Fish and Wildlife Service

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology

University of Maine — Maine Agricultural and Forest
Experiment Station

University of Minnesota-Duluth Natural Resources
Research Institute

University of Tennessee

Virginia Commonwealth University
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Drivers of spatio-temporal dynamics in
long-term studies of mammal and bird
populations in Maine

1. To understand the long-term capacity of animals
to track and exploit the wave of pulsed resources

2. To examine the causes and consequences of
temporal increase in abundance and body weight
of white-footed mouse (Peromzyscus lencopus)

3. To investigate how two species of mouse
(Peromyscus spp.) differ in their foraging behavior
and its implications for tree species distributions
under climate change

4. To identify how Canada lynx occupancy is
influenced by forest composition and disturbance
over space and time

5. To assess the functional diversity of mammal and
bird communities and how they relate to different
forest management practices

Understanding the long-term population dynamics of
animal populations and their resoutce use is
fundamental to advance our knowledge of the role of
populations in ecosystems. This is particularly
important in a changing world, where land use and
climate change are predicted to dramatically affect
species distributions and interactions, ultimately
modifying the structure and functioning of whole
ecosystems. Therefore, we must explore the processes
that create and maintain the patterns we observe in
nature to better anticipate how species will behave
under global change scenarios and to implement
efficient conservation actions. In this context, my

dissertation aims to investigate the drivers of the spatio

-temporal patterns of species distributions to guide
managers on how to efficiently conserve species and

their services. I work with three diverse animal groups,

large carnivores, small mammals, and birds.
Additionally, I also work with long-term (up to 40
years of data collection) and large-scale (across the

state of Maine) datasets to have a more comprehensive

perspective on how wildlife responds to land

management and food resources. This dissertation will

elucidate the mechanisms behind the spatial-temporal
dynamics of multiple animal species, thereby providing
solid foundations for the management of populations,
communities, and ecosystems.

Between 2022 and 2023 I finished my third chapter
where I conducted a lab experiment to compare the
foraging behavior of two species of mice. This
experiment took place in the Holt Research Forest and
the University Forest where I caught 61 mice to
include in the data analyses. This chapter is under
review in Journal of Mammalogy.

My fourth chapter is in progress. This chapter is about
the functional diversity of birds and mammals in
managed forests. I finished the statistical analysis on 85
bird species distributed in 115 sites and 14 mammal
species across 197 sites in Maine. I am currently in the
writing phase and plan to submit the manuscript for
publication in Animal Consetrvation in the spring 2024.

My fifth chapter is at the initial stage. I am currently
organizing the small mammal and seed data from the
Holt Research Forest.

Investigator: Gabriela Franzoi Dri (PhD)
Advisors: Alessio Mortelliti (Co-Advisor) §
Malcolm L. Hunter, Jr. (Co-Advisor) =
Aaron R. Weiskittel Py
Brian J. McGill R0
Cynthia S. Loftin T
)
Duration: January 2020—December 2023 S
~
Q
Cooperators: o

Maine Department of Inland Fisheries and Wildlife
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Environmental DNA (eDNA) sampling in
vernal pools

1. Develop vernal pool eDNA assays for detecting
target wildlife species.

2. Develop and test field protocols for vernal pool
eDNA sampling,

3. Cooperate with participating landowners,
community science programs, and school groups
to perform vernal pool eDNA sampling across
Maine.

Vernal pools support habitat for numerous sensitive
species that can be difficult to detect with traditional
methods. Modern techniques for analyzing
environmental DNA (eDNA) offers the potential to
detect such species by simply collecting a small amount
of water from the pools. As a relatively new field,
there is little guidance on how to apply eDNA
approaches to vernal pools. This project aims to
develop laboratory assays and optimize field protocols
for eDNA sampling of vernal pools, looking at both
selected rare species as well as broader analyses of the
ecological communities. In the first year, we are
analyzing repeated sampling conducted at a handful of
vernal pools to understand how eDNA varies over
space within a pool and over time throughout the
vernal pool active season. With these samples, we are
developing laboratory protocols for extracting and
cleaning DNA, developing PCR primers for blue-
spotted salamander, Jefferson salamanders and
unisexual salamander complex, and conducting meta-
barcoding of the species in these samples. In future
years we will expand our suite of target species and
collect from more sites, working with landowners,
community members and researchers to advance
management and consetrvation objectives.

As of August 2024, we have performed several studies
and worked in the lab to optimize eDNA protocols in
vernal pools and better understand cryptic biodiversity
patterns in Maine's forested wetlands. In 2021, we
performed a pilot study in 12 wetlands in the

northeastern US and used eDNA metabarcoding to
evaluate spatial and temporal variation in vernal pool
communities. In 2023, we conducted a validation study
in 15 wetlands comparing eDNA to traditional
monitoring methods for amphibians and other wildlife
using vernal pools. This validation study was part of a
larger eDNA study in central Maine that surveyed over
30 sites to estimate blue-spotted salamander and
unisexual Ambystoma breeding habitat requirements.
In the lab, we have designed and tested eDNA assays
for species-level and community-level ecological
applications and are currently working to optimize
methods for studying rare salamanders in the
northeast.

Investigators: Harrison Goldspiel (PhD)

Advisors: Noah D. Charney (Advisor)

Erin K. Grey

Aram J.K. Calhoun

Brian J. McGill

Joseph D. Zydlewski

Duration: February 2021—December 2025
Cooperators:

Cornell University - Cornell Wildlife Health Lab

Massachusetts Division of Fisheries and Wildlife —
Natural Heritage and Endangered Species
Program

Saint Lawrence University - Department of Biology
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Change in climatically suitable breeding
distributions reduces hybridization
potential between Vermivora warbler

1. Use Golden-winged Warbler (I ermivora chrysoptera)
and Blue-winged Warbler (1 ermivora cyanoptera)
historical occurrence data to predict breeding
range shifts and range overlap (i.e., areas of high
hybridization potential) between the two species
due to climate change

Climate change is affecting the distribution of species
and their interactions, such as hybridization potential.
The declining Golden-winged Warbler (GWWA)
competes and hybridizes with the Blue-winged
Warbler (BWWA), which may threaten the persistence
of GWWA due to genetic introgression. We examined
how climate change is likely to alter the breeding
distributions and potential for hybridization between
GWWA and BWWA. We used GWWA and BWWA
occurrence data from eBird and other sources to
model climatically suitable conditions under historical
and future climate scenarios. Models were
parameterized with 13 bioclimatic variables and 3
topographic variables. Using ensemble modeling, we
estimated historical and modern distributions, as well
as a projected distribution under six future climate
scenarios. We quantified breeding distribution area, the
position of and amount of overlap between GWWA
and BWWA distributions under each climate scenario.
We summarized the top explanatory variables in our
model to predict environmental parameters of the
distributions under future climate scenarios relative to
historical climate. GWWA and BWWA distributions
are projected to substantially change under future
climate scenarios. GWWA are projected to undergo
the greatest change; the area of climatically suitable
breeding season conditions is expected to shift north
to northwest; and range contraction is predicted in five
out of six future climate scenarios. Climatically suitable
conditions for BWWA decreased in four of the six
future climate scenarios, while the distribution is
projected to shift east. A reduction in overlapping

distributions for GWWA and BWWA is projected
under all six future climate scenatios. Climate change
is expected to substantially alter the area of climatically
suitable conditions for GWWA and BWWA, with the
southern portion of the current breeding ranges likely
to become climatically unsuitable. However,
interactions between BWWA and GWWA are
expected to decline
with the decrease in
overlapping habitat,
which may reduce the
risk of genetic
introgression.

[te

Predicted climate suitability for (a) historical (1932-1997),
(b) recent past (1998-2011), (c) modern distributions (2012—
2021), and future (2041-2060; for HadGEM2-AO RCP 8.5)
of Golden-winged Warbler (yellow) and Blue-winged
Warbler (blue) with ovetlapping distributions shown as a
diagonal pattern. Reproduced from DOI: 10.1111/ddi.1365

Investigators: Jessica Hightower (Postdoc)

Amber M. Roth

Dolly L. Crawford

Wayne E. Thogmartin

Duration: December 2020—November 2022
Cooperators:

University of Maine — Maine Agricultural and
Forest Experiment Station

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology

U.S. Fish and Wildlife Service

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit

U.S. Geological Survey — Upper Midwest
Environmental Sciences Center
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Investigators: Brigit Humphreys (MS)

Advisors: Alessio Mortelliti (Advisor)

Sydne Record

Danielle L. Levesque

Duration: January 2022—July 2024
Cooperators:

University of Maine
University of Maine — Department of Wildlife,

Effects of personality on cache pilferage Fisheries, and Conservation Biology

and activity patterns in Maine's forest-
dwelling small mammals

1. Determine how intraspecific traits in small
mammals, including personality and body
condition, affect the ability of individuals to pilfer
other individuals' seed caches.

2. Determine how forest management impacts
personality distributions of the American red
squirrel (Tamiasciurus hudsonicns) and how
personality traits affect activity in the wild, with
ecological implications for seed fate.

Personality, or the tendency for individuals to behave
consistently, has been observed throughout the animal
kingdom and is known to have key ecological and
evolutionary consequences. Because different
personalities play distinct roles in a community, it is
critical to understand which personalities are more
likely to complete vital ecosystem functions, and how
anthropogenic land-use change may influence
personality compositions of a population. The purpose
of my research is to contribute to filling these
knowledge gaps, using forest-dwelling small mammals
as a model system. Small mammals such as mice and
voles play a fundamental role in the ecosystem service
of seed dispersal by caching seeds in small hoards that
germinate under beneficial conditions, facilitating
forest regeneration. Personality has been found to
influence decision-making during foraging, resulting in
different seed dispersal outcomes. Within the context
of an 8-year capture-mark-recapture study, we trapped
and tested the personality of small mammals using
standardized behavioral tests in the Penobscot
Experimental Forest in Maine.
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By September 30- 2023, the fieldwork, video analysis,
data analysis, and paper writing was completed for the
first objective on cache pilferage and in the process for
the second objective on red squirrel activity patterns.

https://alessiomortelliti. weebly.com/
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Developing an optimal monitoring
program for the Endangered Togean
Islands babirusa through the support of
citizen scientists

1. Identify key habitat features and map the
distribution of the Togean babirusa.

2. Develop a cost effective monitoring protocol for
the species.

3. Train national park wardens and local citizen
scientists to conduct the monitoring,

Conserving large mammals on small islands poses a
great challenge, given their high resource demand
within the limited space available. The endangered
Togean Islands babirusa (Babyrousa togeanensis) is one of
these species, with a distribution range limited to four
small islands in the Togean Archipelago, Indonesia.
Despite being listed as endangered, very little
information is available on the distribution and ecology
of this species. To address this critical knowledge gap,
we here report the first field-based ecological study of
the Togean Islands babirusa across its entire
distribution range.

Following a stratified random sampling procedure, we
distributed camera traps at 103 stations across four
islands to collect data on the species distribution from
July-October 2022. We performed an occupancy
modeling analysis to assess the species’ habitat use,
with various habitat features estimated through remote
sensing and field measurements as covariates. We
found that forest and mangrove availability over a large
area positively influenced babirusa habitat selection.
Babirusas only made use of agricultural areas when
large forest areas were available nearby. Our results
highlight the benefits of redesigning the national park
area to accommodate babirusa habitat requirements by
trading non-protected and protected areas, specifically
removing some non-forested areas from park status
(about 30% of the park area) and adding to the park
some forests that are currently unprotected (about

50% of total forested area). Our case study exemplifies
key challenges associated with conserving large
mammals on small islands and highlights the
importance of following an adaptive management
approach, which in this case implies shifting 30% of
the current protected area.

https://www.iucn-wpsg.org/post/developing-an-
optimal-monitoring-program-for-the-endangered-
togean-islands-babirusa-through-the-supp

Investigators: Agus Sudibyo Jati (PhD)

Bayu Wisnu Broto

Advisors: Alessio Mortelliti (Advisor)

Noah D. Charney

Malcolm L. Hunter, Jr

Shawn R. Fraver

Daniel J. Hayes

Duration: February 2021—December 2025
Cooperators:

Kepulauan Togean National Park Agency, Indonesia

TUCN Save Our Species

Alliance for Tompotika Conservation, Indonesia

The Mohamed bin Zayed Species Conservation Fund

Zoological Society for the Conservation of Species and
Populations

Rufford Foundation
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vernal pool

Engaging stakeholders in community
driven wetland conservation

1. Investigate program sustainability of the Maine
Vernal Pool Special Area Management Plan
(VPSAMP) through qualitative program evaluation
in the first wave of towns that have recently
adopted the VPSAMP (Topsham, Orono); add
additional towns to the database of social and
institutional factors as research and SAMP
progresses. Additionally, test whether existing
sustainability frameworks for health research apply
to the VPSAMP.

2. Use the database and data collected from
observations and stakeholder interviews to to
examine what characteristics (including
governance structures, and community capacities
(i.e., technical assistance, administrative staffing,
funding, structure of town governance, social
networks and level of support of relevant town
boards and committees) may influence acceptance
and implementation of the Maine Vernal Pool
SAMP in different community contexts.

3. Develop a spatial analysis tool for land trusts and
municipalities to aid with Vernal Pool SAMP
implementation.

This project will provide an analysis of social and
institutional factors that impact the use of the
VPSAMP for vernal pool conservation. The primary
goal of this research is to examine factors that
influence adoption and implementation of the
VPSAMP for vernal pool conservation in diverse
community contexts around Maine, and to identify
tools and strategies that enhance community capacities
and reduce roadblocks. The project will use a
combination of qualitative and quantitative research
methods for a mixed-methods approach to provide a
broad understanding of the social factors and spatial
factors influencing VP SAMP program sustainabiltiy.
Document analysis and interviews will be used for
qualitative analysis and spatial analysis tools will be
used for quantitative analysis. The research team will
seek to publish academic manuscripts and a masters

thesis from this research as well as provide the
VPSAMP community with a program evaluation
report of our findings.

The project is in the analysis and writing stage. Megan
Leach has conducted interviews with SAMP
participants, collected field notes and created a GIS
model for land trusts that prioritizes land parcels for
conservation easements. She is currently analyzing
interviews and running the model analysis for towns
that have vernal pool data layers. She plans to defend
her thesis over the summer.

Investigator: Megan Leach (MS)
Advisors: Aram ].K. Calhoun (Co-Advisor)

Jessica J. Jansujwicz (Co-Advisor)
Duration: September 2021—August 2024
Cooperators:

Brunswick Topsham Land Trust
Orono Land Trust

Orono, Town of

Topsham, Town of
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Birds, Trees, and Satellites: Modeling
high-elevation spruce-fir forest patch
dynamics to inform forestry practices and
Bicknell’s Thrush breeding habitat
models

1, Model spatial characteristics of Bicknell’s Thrush
breeding habitat in the Northeast US and
Southeast Canada.

2. Translate findings into silvicultural
recommendations that aid managers of working
forests.

This research focuses on Bicknell's Thrush and their
breeding habitat selection in the Northeast US and
Southeast Canada. Bicknell's Thrush is a declining
migratory songbird that breeds in both naturally
disturbed high-elevation spruce-fir forests and working
forests regenerating after harvest. These forests are
typically at lower elevations and resemble their natural
breeding habitat, although the effects on breeding
behavior are largely unknown.

The primary objective of my research is to model the
spatial characteristics of Bicknell’s Thrush breeding
habitat using field data and remote sensing
technologies. Analyses will rely on citizen science data
to estimate Bicknell's Thrush spatial abundance and
satellite and LIDAR datasets to map forest
composition and structure. By analyzing patterns and
trends in habitat selection, I aim to identify factors
affecting the availability and quality of breeding sites.

The ultimate goal of this research is to translate these
findings into practical silvicultural recommendations
that aid forest managers. By providing insights into
how disturbances impact habitat suitability, my work
will help develop management practices that support
the long-term viability of Bicknell's Thrush
populations. This research will serve as a framework
for predicting habitat suitability for Bicknell's Thrush
and similar species, contributing to effective
conservation planning and management.

We have created maps for the majority of the
Bicknell's Thrush breeding range which quantify land
cover composition and 3D structure. Spatial
characteristics, namely the size, shape, and
arrangement of forest patches, were combined with
point count surveys to model habitat selection. Our
models tend to predict higher abundances of Bicknell's
Thrush when there are large patches of dense, short
spruce-fir forest that are minimally fragmented.
Proximity to tall, sparse forests can negate this
preference, possibly due to increased nest predation
from squirrels and competition with other bird species.
Our parsimonious multivariate model is in agreement
with previous findings; the most efficient way to model
Bicknell's Thrush breeding habitat is by considering
elevation and vegetation density.

https://ambermroth.weebly.com/

Investigator: James Longo (MS)
Advisors: Amber M. Roth (Advisor)
Erin Simons-Legaard s
Nicole S. Rogers =
Junior A. Tremblay S
1)
Duration: January 2023—March 2025 R0
I
Cooperators: §
Environment and Climate Change Canada o
University of Maine — Maine Agricultural and @

Forest Experiment Station
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Investigator: Carolina Alexa Luciani (MWC)

Advisors: Amber M. Roth (Advisor)
Cynthia S. Loftin
Linda J. Welch

Duration: August 2022—May 2024

Cooperators:
U.S. Fish and Wildlife Service

Evaluating Management Methods to
Conserve a Nesting Tern Colony on Petit
Manan Island, ME

1. Explore the effect of vegetation management
actions, such as mowing and burning of
vegetation, as well as lethal management, such as
egg control, on reducing laughing gull nest density
and increasing the tern population on the island

Many islands in the Gulf of Maine provide nesting
refugia for a variety of breeding seabird populations.
Many colonial seabirds are in decline due to threats
such as food depletion from overfishing, competition
for nesting space, habitat loss, and adverse weather
conditions due to climate change. Increasing native
predator populations, particularly gulls, pose a
significant threat to smaller seabird species and
conservation efforts. Our goal was to evaluate control
measures to reduce the impact of laughing gulls on
Common and Arctic tern populations on Petit Manan
Island as part of a conservation program implemented
by the U.S. Fish and Wildlife Service. Vegetative
management, including mowing and burning, and
lethal methods, such as egg destruction, were studied
to assess their efficacy in reducing gull nesting and
restoring tern colonies. Years with more mowed area
corresponded to increased gull and tern nest counts,
though this was confounded by a large tern emigration
event in the same years. Nevertheless, mowing is likely
important for creating and maintaining tern nesting
habitat. Egg control had a potential positive but
inconclusive impact on gull nest counts, warranting
further investigation. Management efforts should
continue to maintain nesting habitat for tern
populations and should be considered to mitigate the
impacts of gull predation across seabird islands in the
GoM and beyond.
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Resource selection in a landscape of fear:
effects of risk perception and personality
on small mammal microhabitat use and
seed choice

1. Assess how predator presence alters associations
between small mammal microhabitat selection and
personality.

2. Determine the consequences of gray squirrel
personality on novel seed dispersal .

3. Assess how predation risk and personality
influence seed foraging decisions by southern red-
backed voles.

4. Investigate how the personality of small mammals
influences their effectiveness at finding seeds.

5. Determine how the proportion of personalities in
a small mammal population affects forest
regeneration .

I am working on an ongoing capture-mark-recapture
small mammal study in the Penobscot Experimental
Forest and will use capture and personality data from
all 8 years of this study. I will conduct predator
monitoring, use microhabitat data from our study area,
and map home ranges of individuals to link personality
to microhabitat selection under variable predation risk.
I will trap squirrels throughout New England, run
personality tests, and offer seeds, including seeds
native throughout New England and seeds native only
in southern New England, to assess how squirrel
personality affects dispersal variables and whether
these relationships are mediated by seed novelty. For
objective #3, I will use data collected about the
decisions of voles at risky versus safe foraging sites to
determine the role of personality and predation risk in
foraging decisions. I will also conduct a field
experiment offering scattered seeds to small mammals
and recording how long they search for seeds, the area
they search over, and how many seeds they find to
determine individual effectiveness. Lastly, I will
incorporate our data with forest growth simulators to
determine how changing proportions of personalities

in a population influence the number of seeds that are
recruited in the next generation.

This year was the eighth and final field season for the
small mammal capture-mark-recapture study, so I have
personality and demographic data for eight years
available to me and have completed all field work for
all of my objectives, including conducting a foraging
experiment for objective #4 this past year. I have
completed objective #3 and published a paper
detailing the results of this analysis. I have also
completed objective #2 and have submitted a final
version for review as well as revisions on this
manuscript and am awaiting a final decision about
publication of this manuscript. I am in the process of
analyzing and writing objective #2 now. The next steps
are to submit my manuscript for objective #2 and
analyze the data for objectives #4 and #5 and prepare
manuscripts.

Investigator: Margaret Merz (MS)

Advisors: Alessio Mortelliti (Co-Advisor)

Sydne Record (Co-Advisor)

Sabrina Morano

Aaron R. Weiskittel

Brian J. McGill

Duration: July 2021—May 2025
Cooperators:
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BCG Model Upper Tana Watershed

1. Conduct a comprehensive literature review on
biotic indices to ascertain the potential use of
community science collected bird data in
bioassessmenta and use of birds as bioindicators to
assess watershed health.

2. Evaluate the impacts of disturbance/stressors on
the bird community composition in the Upper
Tana Watershed, identifying key bird species that
serve as reliable indicators for different levels of
watershed disturbance.

3. Combined with results of objective 1,2, available
literature, and Kenyan Ornithologists, develop a
bird-based biotic index for riparian watersheds
using assemblages derived from community
science observations for the UTW.

Watersheds are complex hydrological systems
supporting biodiversity. Measuring ecosystem integrity
at a watershed scale may be important to
understanding and prioritizing conservation. Most
watershed integrity indices have relied on aquatic
macroinvertebrates, fish, and algae. Despite relatively
wide adoption, indices developed from these
taxonomic groups may be expensive and time
consuming. The popularity of birding and the recent
increases in community science projects associated
with birds suggest that they may provide a promising
alternative. However, it remains relatively unknown to
what extent community science generated data on
birds can be used to inform watershed bio-
assessments. I seek to develop an avian biotic index to
assess the status of the Upper Tana Watershed in
Kenya as a case study using community science bird
data from the Kenya Bird Map project and the habitat
characteristics generated from spatial and temporal
land cover analysis to examine relationships between
landscape composition features and avian diversity.
The pilot working draft bird-based Biological
Condition Gradient (BCG) matrix includes 6 tiers
based primarily on forest bird species. I seek to further
explore the variables and tiers that best describe bird
community relationships with ecosystem condition and

hope that this can be used as a model elsewhere to
help inform best watershed management practices.

Programme start,
compile data
sets;Avian, Land | May | May | May | May | Dec

Usel 22 | 23 | 24 | 25 | 25
Proposal X X X
Development
Chapter 1
Completion
Chapter 2
Completion
Chapter 3
Completion
Chapter 4
Completion
Final report
(dissertation, X
graduation)

Final
Recommendation

X

I
#

X

Student presented his proposal on the 17th of April
2023, and began working on his first chapter reviewing
literature on biotic indices and biotic methodologies,
applications, and potential for use at a watershed scale.
Similarly, the student began working on his datasets
specifically cleaning up the data and preparing it for
further analyses. He also had his first committee
meeting in the current reporting period.

The literature review is now 40% complete, focusing
on recent studies of bioindicators in freshwater
ecosystems, and the potential of using community
science bird data in developing biotic indices. Data
cleanup is progressing well, with 60% of the Kenya
BirdMap data standardized and outliers identified. The
committee meeting provided valuable feedback on
methodology, suggesting incorporating additional
environmental variables. Next steps include
completing the literature review, finalizing data
preparation, and beginning preliminary spatial analyses
of bird distribution patterns. The student has identified
challenges in integrating diverse data sources and is
developing a robust data management plan. Overall,
the project is on track with minor adjustments to the
analytical approach based on committee

recommendations.
Investigator: Edwin Njuguna (PhD)
Advisors: Christina A. Murphy (Co-Advisor)

Cynthia S. Loftin (Co-Advisor)

Malcolm L. Hunter, Jr. (Co-Advisor)

David Courtemanch

Brian J. McGill

Duration: May 2022—December 2025
Cooperators:

The Nature Conservancy
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Habitat selection and early-life survival
in hybridizing Vermivora warblers at Fort
Drum, NY

Model Fort Drum's available forest bird habitats.

2. Investigate influences of parental phenotype and
genotype on Vermivora nest and fledgling habitat
selection and survival.

3:. Examine how the synergistic effects of phenotype,
migratory timing, and nesting habitat availability
influences nest success and fecundity.

Interbreeding between Golden-winged Warbler
(Vermivora chrysoptera) and Blue-winged Warbler (1.
¢yangptera) is one of the most well-studied examples of
hybridization in new-world passerines. This research
aims to address key unresolved questions in this
declining genus of songbirds by focusing on the critical
life stages when hybridization and extreme genetic
bottlenecking occur: the eatly-life nesting and post-
fledging stages. By monitoring nests, radio-tracking
fledglings, and sampling micro-site vegetation
characteristics using modern remote sensing and
modeling techniques, I hope to elucidate long-standing
unknowns in this hybrid system. Primarily, I hope to
understand what drives the apparent replacement of
Golden-winged Warbler by Blue-winged Warbler in
ephemeral young forest ecosystems.

Fort Drum Military Installation in Jefferson County,
New York is the premier site for studying Vermivora
hybridization due to its extensive regenerating forests
which support a high abundance of admixed breeding
phenotypes. Studying the hybridizing Vermivora
populations at Fort Drum during early life stages offers
a detailed case study on how migration timing and nest
-site availability may affect juvenile survival in hybrids
systems. This research may reveal how early-life
survival can influence phenotypic shifts over time, and
provide novel insights into how anthropogenic impacts
on habitat and climate may inadvertently reverse
speciation in two closely related songbirds.

From May 1 to July 31, 2023, and 2024, our field crew
gathered data at Fort Drum. We documented
approximately 636 male territories of diverse
phenotypes and located 97 active nests (=1 egg laid),
monitoring them every three days until failure, fledging
or abandonment. We tagged 80 fledglings, tracking
them daily for 1,073 encounters until mortality, tag
failure, or parental independence. We banded 313
adults to record plumage traits and collect blood
samples for genotyping, and banded and bled 151
juveniles to assess parentage. Additionally, we collected
284 fecal samples for diet analyses in collaboration
with Northern Arizona University and Pennsylvania
State University. Vegetation was sampled at all active
nests and at paired available plots, and at 312 random
stratified plots across all vegetated habitats. All
locations were documented using a sub-foot GNSS
receiver to link micro-site vegetation to aerial LIDAR
and multispectral data. Formal analyses and writing are
currently in progress.

Investigator: Kurt M. Ongman (MS)

Advisors: Amber M. Roth (Advisor)

Erik J. Blomberg

Brian J. Olsen

David P..I.. Toews

Duration: August 2022—]June 2025

Cooperators:

Army Corps of Engineers

Fort Drum Natural Resources Branch
Northern New York Audubon Society
Pennsylvania State University

U.S. Fish and Wildlife Service

Garden Club of America

Northern Arizona University
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Drivers of space use and winter tick loads
of moose in Maine

1. Determine the demographic and environmental
characteristics that drive variation in seasonal
home and core range area in moose, pertaining to
the winter tick drop-off and questing periods.

Quantify seasonal home range ovetlap of moose.

3. Explore drivers of variation in seasonal home
range overlap in moose.

4. Evaluate effects of habitat use, seasonal overlap,
and climate conditions on winter tick loads of
moose.

This research aims to examine explore relationships
between moose space use, seasonal overlap, climate,
and winter tick loads on moose in Maine. To
accomplish this, we are exploring what factors drive
variation in moose seasonal home ranges. We are
interested in biotic variables, such as moose age, as
well as abiotic variables, such as forest composition
and snow depth. We are also investigating how these
factors influence seasonal home range overlap and
winter tick loads on moose.

The Maine Department of Inland Fisheries and
Wildlife has been deploying GPS collars on moose
since 2014 as a part of a larger study on moose
survival. Using this collar data, we are estimating
seasonal home and core ranges of moose
corresponding to the questing (fall) and drop-off
(spring) periods of winter tick. Individual fall and
spring home/core ranges will be calculated to quantify
how home/core range area and seasonal overlap, in
addition to landscape variables, influence exposure to
winter ticks. We are also considering how these
variables interact with climate variables to determine
effects on winter tick loads. We hope that the results
of this research will help inform the dynamics of the
winter-tick/moose system and potentially guide
management decisions.

Within this reporting period, we calculated seasonal
home and core ranges (n = 330 spring, n = 297 fall)
across years for individual female moose (n = 159

individuals). We estimated seasonal home range
overlap for 111 individual females. We explored the
effects of environmental and demographic variables on
seasonal home/core range area and seasonal home
range overlap. Forest age, snow depth, precipitation,
and moose age all affected range area and seasonal
overlap, with the strength of effects varying by season
and isopleth level (home vs. core range). While higher
proportions of older forest across spring and fall home
ranges was associated with greater seasonal overlap,
moose demonstrated strong selection for young forest
within these overlapping areas compared to the
surrounding landscape.

For the second part of this project, we are using the
home range and seasonal ovetlap results to examine
relationships
between habitat use
and winter tick loads |
on moose. We
generated metrics of
fall site fidelity of
individual moose
using the fall home
range data across
years. We are
currently exploring
how the fall habitat
use, seasonal
overlap, and climatic
conditions affects
winter tick loads of
moose.

Investigator: Annie Stupik (MS)

Advisors: Sabrina Morano (Co-Advisor)

Pauline L. Kamath (Co-Advisor)

Erin Simons-Legaard

Duration: September 2021—August 2024
Cooperators:

Maine Department of Inland Fisheries and Wildlife

Morris Animal Foundation

National Science Foundation

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology

University of Maine — Maine Agricultural and Forest
Experiment Station

University of Maine — NRT Conservation Science

University of Maine — School of Food and Agriculture

University of Maine — Senator George J. Mitchell
Center
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Ecological consequences of small
mammal personality and land-use change
on stress response, novel seed dispersal,
vector-pathogen disease dynamics, and
interspecific competition

1. Assess whether land-use change differentially
affects behavioral types in deer mice, if effects are
mediated by glucocorticoids, and if there are
associated fitness consequences.

2. Examine how personality-driven seed predation/
dispersal decisions affect the expansion of climate-
change-induced range shifts in plant species.
2a. Does personality predict selection, predation,
and dispersal of novel seeds?
2b. Do silvicultural practice modify relationships
between personality and seed interaction
parameters?

3. Explore personality traits as determinants of Lyme
disease infection status, if this relationship is
mediated by microhabitat use, and if land-use
change can alter existing relationships.

4. Determine how individual survival depends on the
behavioral composition of neighboring
heterospecifics and whether land-use change
affects these relationships.

The project plan is to explore how land-use change
affects individual behavioral variation which in turn
may affect dynamics on the community and ecological
scale. I will be continuing a capture-mark-recapture
study on 5 species of small mammals in the Penobscot
Experimental Forest (Bradley, ME) alongside two
other graduate students. This CMR study began in the
summer of 2016, incorporates 3 different behavioral
tests, and will continue until the end of the field season
in 2023 for a total data set spanning 8 years. Since June
2020, I have finished collecting data and samples for
objectives #1, 2, 3, and 4. Objective 3 has been
published in the Journal of Mammology, the
manuscript for objective 2 is currently under review,
and I am working on the analysis for objective 4. I plan

to submit by this winter while concurrently working on
objective one. I plan to defend May of 2025.

To date, there are 8 complete seasons of demography
and personality data. I have finished analysis for my
second objective and am currently in the process of
working on the analysis for the fourth objective. I have
been able to secure some funding for laboratory
analysis related to objective 2 and am in contact with a
collaborator to run a pilot trial at the University of
Michigan.

Investigator: Ivy Yen (PhD)

Advisors: Alessio Mortelliti (Advisor)

Noah D. Charney

Shawn R. Fraver

Allison Gardner

Michael T. Kinnison

Duration: June 2020—May 2025
Cooperators:

National Science Foundation — Experimental Program
to Stimulate Competitive Research

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology

University of Maine — School of Biology and
Ecology

University of Dartmouth
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Identification, characterization, and
vulnerability assessment of groundwater
influenced ecosystems (GIE) in the
northeastern United States

1. Create a habitat suitability model that predicts GIE
presence based on spatial data describing
hydrogeologic conditions.

2. Determine vulnerability of GIEs across the region
to environmental and anthropogenic factors.

3. Use novel and traditional approaches (Landsat
TIR imagery and mechanistic models) to map GIE
locations across various spatial scales and analyze
results.

4. Select a subset of sites surveyed to further
characterize the hydrology, ecological setting, and
to survey for groundwater-dependent biota.

5. Develop a user guide for deploying continuous
hydrologic monitoring equipment for
characterizing conditions of GIEs on conservation
land.

ABSTRACT: Globally, groundwater influenced
ecosystems (GIEs) are increasingly vulnerable to
climate change and anthropogenic modifications.
Groundwater management decisions for human use
often do not consider ecological effects of those
actions on GIEs, which rely on groundwater to
maintain ecological function. This disparity can be
attributed in part to a lack of information about where
these systems are found and relationships with the
surrounding landscape that may influence the
environmental conditions and associated biodiversity.
Knowledge of occurrence of GIEs in the northeastern
United States is incomplete; as expanding urban areas
alter the regional hydrology, threats to groundwater
resources are expected to increase. Despite the
importance of these resources to both human and
wildlife populations, GIEs in the region are largely
unmapped and poorly studied. The objectives of our

research were to identify and conduct a vulnerability
assessment for GIEs across the northeastern United
States across spatial scales relevant for management.

At the region scale, we used an ensemble correlative
distribution modeling approach to predict landscape
scale suitability for GIEs in two ecologically distinct
ecoregions (EPA Level II ecoregions: Atlantic
Highlands, Mixed Woods Plains) in the northeastern
United States. Results indicated that 1% of the land
area in each ecoregion had high suitability for GIE
presence. Variables contributing to GIE landscape
suitability varied between the ecoregions with
suitability in the mountainous Atlantic Highlands
ecoregion being influenced mainly by topography
derived variables, whereas in the rolling hills Mixed
Wood Plains ecoregion geology variables were
predicted to greatly influence suitability. At the local
scale, we used Landsat Thermal Infrared (TIR) imagery
to detect groundwater discharge zones at the land
surface with a multi-temporal approach to look at
spatial and temporal trends of groundwater discharge
in a large peatland complex. We identified river reaches
and wetlands that had multiple years of imagery
indicating relative thermal stability (potential
groundwater discharge). Additionally, we were able to
identify significant trends in temperatures over time
with temperatures increasing in wetland types in our
study area. Our results highlight approaches that can
be effectively implemented to identify GIEs at the
landscape and local scales that better our
understanding of these systems in the northeast.

We estimated pixel (30 m x 30 m pixels) and watershed
(HUC12) scale vulnerability with variables describing
adaptive capacity (topographic wetness index, hydric
soil, physiographic diversity), exposure (climatic niche),
and sensitivity (aquatic bartiers, proportion developed
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Investigator: Shawn Snyder (PhD) 3
Advisors: Cynthia S. Loftin (Co-Advisor) 3
Andrew S. Reeve (Co-Advisor) m
Daniel J. Hayes o
Aram J.K. Calhoun =
Martin A. Briggs <
Duration: June 2019—August 2023
Cooperators:

U.S. Fish and Wildlife Service

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit

University of Maine
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or agriculture). Approximately, 26% of GIEs are
potentially vulnerable with 40% being vulnerable to
climate exposure and 19% vulnerable to land use
practices (agriculture and developed lands).
Precipitation of the warmest quarter and driest month
were the most important predictors of GIE climatic
niche, suggesting that GIEs could be most impacted
by climate effects that change or alter precipitation
patterns. Results from our vulnerability analysis
indicate that the persistence of GIEs in the northeast
could be linked to the timing and frequency of
precipitation and that effects of climate change could
pose the most substantial threat to GIEs in the
northeast.
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Can freshwater fisheries provide
sustenance in an age of scarcity,
simplification and strife? A biophysical
economic analysis of ice-angling for
panfish in central Maine

1. Use otoliths from ice fished panfish to infer
survival, growth, longevity , age -size structure and
biomass production of focal fisheries

2. Investigating lake productivity of Central Maine
ponds using food-web models and largescale data
like transparency, conductivity, alkalinity, total
phosphorus, nitrogen and chlorophyll A

3. Angler behavioral responses to climate and
economic crises

4. Characterize evolutionary response of local
Panfish populations across different ponds

Resource depletion, pollution, climate heating,
inflation, and sociopolitical unraveling are all indicators
to the present and impending economic downturn that
awaits humanity as ecological footprint downsizes to
fit local, regional, and planetary carrying capacity. In
response to this, some Mainers will turn directly to
their local environment for sustenance through fishing,
hunting, foraging, and other back-to-land activities.
Hence, this research will investigate the capacity of ice-
angling for Black Crappie and other Sunfishes to
provide sustenance for Mainers during a future of
scarcity, simplification, and strife. We will combine
traditional fisheries science and biophysical economic
analysis to assess the capacity of ice-angling to provide
sustenance for Mainers. Our approach integrates
traditional fisheries science with biophysical economic
analysis to evaluate the capacity of ice-angling to
contribute to the sustenance needs of Maine residents.
Specifically, we will 1) Use otoliths from harvested
Panfish spanning 10+ years to infer vital characteristics
of individuals and populations: survival, growth,
longevity, age and size structure, and biomass
production; 2) Incorporate results from otolith analysis
with food web models to investigate capacity of local
Panfish populations to feed Maine anglers; 3) Use

morphometric characteristics of harvested panfish to
evolutionary responses of local panfish under various
harvesting scenarios; and 4) Explore how climate
heating and economic shocks conspire to change
angler behavior towards ice fishing.

Our initial focus has been on utilizing otoliths, the
fish's inner ear structures, to infer vital population
characteristics of our target fish species. By analyzing
these structures, we can gain valuable insights into
biomass harvest and growth trajectories. So far we
have results of biomass harvest and growth trajectories
and manuscripts writing is currently in progress.

Investigator: Deborah Alademehin (PhD)

Advisors: Stephen M. Coghlan, Jr.,

Christina A. Murphy

Cynthia S. Loftin

Jessica J. Jansujwicz

Michael T. Kinnison

Duration: August 2022—May 2026
Cooperators:

University of Maine — Maine Agricultural and Forest
Experiment Station

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology
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A collaborative organizational network
analysis of the cooperative research units
program

1. Examine the variation among Unit and
Cooperator characteristics as linked to success in
meeting mission goals.

2. Determine how spatial characteristics play a role in
meeting unit goals.

3. Characterize cooperator engagement and
communication and identify barriers to effective
collaboration.

4, Assess the success of the Units in terms of
demographic inclusivity at all levels.

5. Describe the degree to which changes in natural
resource management have influenced the CRU
Program’s mission goals.

The USGS Cooperative Fish and Wildlife Research
Units (CRU) program originated in 1935 to fill a need
for qualified wildlife and fisheries professionals and
provide evidence-based research to inform resource
management. Currently, the program supports 42
individual units in 40 states and formalizes
relationships between a state natural resources
management agency, a host university, the USGS, the
USFWS, and the Wildlife Management Institute. The
CRU has contributed to a legacy of success by
conducting decades worth of research projects while
mentoring graduate students and providing technical
assistance to address the breadth of cooperator
information needs. Though its contributions to
research and management are well regarded, questions
have been raised about the program’s long-term
success in meeting mission goals given the changing
natural resources landscape.

The Units and Cooperating are diverse and serve a
community with equally varied economic and
conservation priorities. Cooperating partners employ
different management styles, strategies, and resources
to meet programmatic goals. These differences likely
influence how individual units operate. Using surveys,

interviews, and historical accounts, we will conduct
social network analyses to examine the structure,
communication, and socio-technical connectivity of
the program. The data we collect will allow us to
characterize the current state of the CRU, identify
variability across the Units, and link specific attributes
to success in meeting mission goals. In particular, we
will investigate how relationships among cooperators
(internal and external) shape program outcomes, the
effect of regional variability, and diversity across the
Units and Cooperators.

In the 2022-23 fiscal year, the social network analysis
of CRU Cooperators continued, refining our
understanding of collaboration patterns and
influencing factors. The OMB-approved Cooperator
perception survey was successfully administered,
capturing diverse viewpoints on program effectiveness
from various leadership levels and organizations. We
completed an analysis of 20 years of CRU publications,
revealing trends in co-authorship, organizational
representation, and evolving research topics. This
bibliographic study provided valuable insights into
changing priorities among cooperators. Our ongoing
examination of historical website data of signatory
cooperators, dating back to 1996, is tracking shifts in
organizational culture, priorities, and public
communication strategies. This multi-faceted approach
is enhancing our understanding of the CRU program's
evolution, its impact, and how cooperators have
adapted to address emerging conservation challenges
over time.

Investigator: Sarah Vogel (PhD)

Advisors: Cynthia S. Loftin (Co-Advisor)

Joseph D. Zydlewski (Co-Advisor)

James M. Cook

David C. Fulton

Linda Silka

Duration: September 2020—May 2025
Cooperators:

University of Maine — Department of Wildlife,
Fisheries, and Conservation Biology

U.S. Geological Survey — Maine Cooperative Fish and
Wildlife Research Unit
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below dams. Canadian Journal of Fisheries and
Agunatic Sciences. DOI: TBD. IP-137191, BAO
approval date August 15, 2021. [C:100, D:10,
1:30, W:10].

Snyder, S.D., Loftin, C.S., and Reeve, A.S. 2023.
Predicting the presence of Groundwater
Influenced Ecosystems in the northeastern

United States with ensemble correlative
distribution models. (Water, 2023)

Snyder, S.D., Loftin, C.S., and Reeve, A.S., 2023.
Distribution Models Predicting Groundwater
Influenced Ecosysterns in the Northeastern United
States: U.S. Geological Survey data release, https:/ /
doi.org/10.5066/PI7DJSEG.

Ulloa-Yafez, A., G. Figueroa-Mufioz, D. Nufiez,
L. Boyero, P. De los Rios, J. Martin, X. Jaque,
C. Esse, F. Correa-Araneda. 2023. Preliminary
records of abundance and morphometry of
the Tiger crab Aegla concepsionensis
(Schmitt, 1942) (Anommura, Aeglidae) in a lake of
Southern Chile. Crustaceana 96(8): 751-765.

Vogel, S. and Jansujwicz, J., 2022. Navigating fish
passage decisions during regulatory dam
relicensing in Maine. Fisheries Management
and Ecology, 29(1), pp.69-87.

Whittum, K., Zydlewski, ., Coghlan, Jr., S.,
Hayes, D., Watson, ., and Kiraly, I.
(2023) Fish Assemblages in the
Penobscot River: A Decade after
Dam Removal. Marine and Coastal
Fisheries: Dynamics, Management, and
Ecosystem Science 15:¢10227. DOI:
10.1002/mcf2.10227

Zydlewki, J. (2023) American Eel.
Chapter (Species Essay) in “Our
Maine”, edited by Aram Calhoun,
Mac Hunter, and Kent Redford.
Zydlewski, J., Coghlan, S., Dillingham, C.,
Figueroa-Munoz, G., Merriam, C., Smith, S.,
Smith, R., Stich, D., Vogel, S., Wilson, K., and
Zydlewski, G. 2023. Seven dam challenges for
migratory fish: insights from the Penobscot

River. Frontiers in Ecology and Evolution
11:1253657.

THESES AND DISSERTATIONS

Atkinson, Ernest J., “Optimizing Strategies To
Hydraulically Plant Atlantic Salmon Eggs
Based On Fry Dispersal Patterns” (2023).
Electronic Theses and Dissertations. 3762.

Heilakka, Christopher C., “Do Talus Slopes
Provide Hibernacula Resources for Bats in
Maine? Site Characteristics Associated With
Winter Occupancy and Sampling
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Design” (2023). Electronic Theses and
Dissertations. 3867.

Katz, Lara S., “Integrating Environmental DNA,
Traditional Fisheries Techniques, and Species
Distribution Modeling to Assess Bridle Shiner
Status in Maine” (2023). Electronic Theses and
Dissertations. 3855.

Snyder, Shawn D., “Identification and
Vulnerability Assessment of Groundwater
Influenced Ecosystems in the Northeastern
United States” (2023). Electronic Theses and
Dissertations. 3845.

PRESENTATIONS

Alademehin, D. F. and Coghlan S. M. 2023. A
Biophysical Economic Analysis of Ice-Angling
for Panfish in Central Maine. Coordinating
Committee Meeting of the U.S. Geological
Survey, Maine Cooperative Fish, and Wildlife
Research Unit. Orono, Maine, July 12, 2023

[postet]

Alademehin, D. F. and Coghlan S. M. 2023. Can
Freshwater Fisheries Provide Sustenance in an
Age of Scarcity, Simplification, and Strife? A
Biophysical Economic Analysis of Ice-Angling
for Panfish in Central Maine. 47th Annual
Meeting of the Atlantic International Chapter
of the American Fisheries Society Annual
Meeting. Saint John, New Brunswick, Canada,

October 15, 2023 [oral].

Amador, L.G. 2023. Grazed & Unfazed: Intertidal
Urchin Herbivory. Invited

presentation at the Collegiate
Research Webinar. May 26, 2023.

Amador, L.G., I. Haberman, A.J.
Haupt. 2023. Rocky intertidal
ecosystems are more resilient to
large increases in herbivory. Oral
Presentation at the 515t Benthic
Ecology Meeting, Miami, Florida.
April 28, 2023.

Berigan, L, S Clements, R Darling, A Fish, C
Slezak, S McWilliams, A Roth, E Blomberg.
2023. Adapting hidden Markov models to data
from small GPS transmitters. Invited oral
presentation for symposium titled, Optimizing
the utility of bird movement data for
conservation applications. Joint annual
conference of the American Ornithological

Wark MTallovqh

Society and the Society of Canadian
Ornithologists, Aug 9, 2023, London, ON.

Brodie, R, A Roth, ] Hightower, B Stewart, N
Bayly, S Wilson, A Gonzalez-Prieto. 2023.
Golden-winged Warbler winter distribution
under current and future climate and land use
change scenarios. Invited oral presentation for
symposium titled, Celebrating 20 years of
collaborative research and conservation to
recover the Golden-winged Warbler. Joint
annual conference of the American
Ornithological Society and the Society of
Canadian Ornithologists, Aug 11, 2023,
London, ON.

Brodie, R.E. 2023. “Golden-winged Warbler
winter distribution under current and future
climate and land use change scenarios” Invited
presentation for the Celebrating 20 years of
collaborative research and conservation to recover the
Golden-winged Warbler symposium at AOS &
SCO-SOC 2023 | Birds as Bridges, London,
Ontario, Canada. August 11, 2023.

Brodie, R.E. 2023. Forecasting non-breeding
distributions of at-risk migratory forest birds
under land use and climate scenarios. Thesis
proposal seminar for the Ecology &
Environmental Sciences Program and the
Department of Wildlife, Fisheries, and
Conservation Biology at University of Maine.
Orono, Maine, USA, February 13, 2023.

Clements, S., L. Berigan, R Darling, A Fish, S
McWilliams, C Slezack, A Roth, E
Blomberg. 2023. Lack of evidence for
discrete migration strategies in
X \\ American woodcock suggests
_ ‘/ «? ., potential for species' resilience.
Sy rqu‘a Contributed poster to the joint annual
& \?;}WM conference of the American

s , ~ ~ Ornithological Society and the Society
of Canadian Ornithologists, Aug 9,

™ 2023, London, ON.

Darling, R., S Clements, L. Berigan, A Fish, C
Slezack, S McWilliams, A Roth, E Blomberg.
2023. American woodcock select for areas of
increased night light during spring stopovers.
Contributed poster to the joint annual
conference of the American Ornithological
Society and the Society of Canadian
Ornithologists, Aug 10, 2023, London, ON.
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Dillingham, C. 2023. “Sea Lamprey and More
Migratory Fishes.” Invited presentation for
Maine Audubon. Virtual. April 27, 2023.

Dillingham, C. 2023. “The Seven Dam Challenges
for Migratory Fishes.” Presentation for the
University of Maine American Fisheries
Society Student Subunit. Orono, Maine.
October 24, 2023.

Dillingham, C., Blomberg, E., Frechette, D., and

Zydlewski, J. (2023) Assessing passage efficacy

for Alewife at a state-of-the-art fishway. 153rd
Annual Meeting of American Fisheries
Society, Grand Rapids, Michigan. August 20.
(Author Only, Contributed).

Dillingham, C., Frechette, D., Blomberg, E.,
Zydlewski, J. 2022. “Characterizing the
Movements of Two Anadromous Species
Through Impounded Habitat.” Hybrid format
oral presentation for the Department of
Wildlife, Fisheries, and Conservation Biology,
University of Maine, Orono, Maine.
December 7, 2022.

Dillingham, C., Frechette, D., Blomberg, E.,
Zydlewski, J. 2023. “Assessing Passage
Efficacy for Alewife at a State-of-the-Art
Fishway.” In-person oral presentation at the
American Fisheries Society
Annual Meeting, Grand Rapids,
Michigan. August 22, 2023.

Dillingham, C., Frechette, D.,
Zydlewski, J. 2023. “Sea Lamprey
Interactions with Dams in the
Penobscot River.” In-person
poster presentation at the Annual Meeting of

the Maine Cooperative Research Unit, Orono,

Maine. July 12, 2023.
Dri, G. F., Blomberg, E., Hunter, M., Vashon, J.,

Mortelliti, A. “Tough to track: developing cost

-effective monitoring protocols for track-
surveys using a 16-year Lynx canadensis
dataset.” 2022 Maine Chapter of the Wildlife
Society Meeting. University of Maine, Orono,
Maine. December 2022.

Dri, G. F., Hunter, M., Mortelliti, A. “Small
choices, big movements: Effects of small
mammal seed preference on woody plant
range shifts.” 102nd Annual Meeting of the
American Society of Mammalogists & 13th

International Mammalogy Conference,
Anchorage, AK, USA. July 2023.

Dri, G. F., Hunter, M., Mortelliti, A. “Small
choices, big movements: Effects of small
mammal seed preference on woody plant
range shifts.” College of Natural Sciences,
Forestry, and Agriculture Graduate Research
Awards Competition. University of Maine,
Orono, Maine. February 2023.

Eshleman, MA, A Fetterman, L. Kiziuk, N Perlut,
AM Roth, Z Warner. 2023. “Bobo-links:
Using Motus to facilitate grassland
conservation.” Invited oral presentation for
symposium titled, Motus Wildlife Tracking: A
Cooperative Infrastructure Informing
Conservation in the Northeast U.S. and
Eastern Canada, 78TH Annual Northeast Fish
& Wildlife Conference, May 2, 2023, Hershey,
PA.

Farrington, S.J., C. Murphy, D. Perkins, and A.H.
Roy. 2023. Range-wide ecology, conservation,
and research needs for Yellow Lampmussel.
Northeast Aquatic Biologists Meeting, 15-17
February 2023, Plymouth, MA. (Author Only,
Contributed).

Fedarick, J.R. 2023. “Decline of Suspended
Particulates along a dense mussel
assemblage in a small Minnesota
stream.” Presentation at the
Freshwater Mollusk Conservation

. Society Symposium, Portland,
Oregon. April 12, 2023

Figueroa-Munoz, G., C.A. Murphy, J. Zydlewski.
2023. Research proposal: Ecological effects of
the reintroduction of anadromous Alewife
(Alosa psendobarengus Wilson, 1811) into coastal
lakes in Maine. Presentation to the Cherryfield
Community. Cherryfield, Maine.

Filiberti, E, A Roth, E Royal, CJ Fiss, JL. Larkin,
D McNeil, D Raybuck, D Buehler. 2023.
“NanoTags aid in estimating adult survival of
Golden-winged Warblers.” Invited oral
presentation for symposium titled, Motus
Wildlife Tracking: A Cooperative
Infrastructure Informing Conservation in the
Northeast U.S. and Eastern Canada, 78TH
Annual Northeast Fish & Wildlife Conference,
May 2, 2023, Hershey, PA.
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Filiberti, E, A Roth, E Royal, W Thogmartin, D
Crawford. 2023. Estimating Golden-winged
Warbler adult apparent survival based on
range-wide capture-recapture data. Invited oral
presentation for symposium titled, Celebrating
20 years of collaborative research and
conservation to recover the Golden-winged
Warbler. Joint annual conference of the
American Ornithological Society and the
Society of Canadian Ornithologists, Aug 11,
2023, .ondon, ON.

Filiberti, E. N. 2022. Research update: Golden-
winged Warbler research in Wisconsin. Invited
presentation at the Wisconsin Young Forest
Partnership Meeting. Zoom, December 8,

2022.

Filiberti, E. N. 2022. Tracking the Golden-winged
Warbler: Using VHF-coded technology to
estimate annual survival. Invited presentation
at the Southern Appalachian Golden-winged
Warbler Group Fall Meeting. Zoom, October
11, 2022.

Filiberti, E. N. 2023. Migratory marvels:
Understanding Woodcock and Golden-
winged Warbler migration. Invited

presentation at Downeast Audubon.
Ellsworth, Maine, April 12, 2023.

Filiberti, E. N. 2023. Tagging small
birds: Tips to increase bird safety.
Invited presentation for a Lotek
webinar titled: Tagging Small
Birds. Zoom, April 19, 2023.

Filiberti, E. N. 2023. Tracking the
Golden-winged Warbler. Invited =S
presentation for the Aldo Leopold = Mark
Audubon Society. Stevens Point,
Wisconsin, May 17, 2023.

Filiberti, E.N. 2023. 2023. “Estimating Golden-
winged Warbler adult apparent survival based
on range-wide capture-recapture data. Invited
presentation at the American Ornithological
Society & Society of Canadian Ornithologists
Joint Conference, London, Ontario. August
11, 2023.

Filiberti, E.N. 2023. NanoTags aid in estimating
adult survival of Golden-winged Warblers.
Invited presentation at the 78 Annual
Northeast Fish & Wildlife Conference.
Hershey, Pennsylvania, May 3, 2023.

Mecollough 5
az/’

Flye, M. Sponarski, C., Cammen, K., Daigneault,
A., Frechette, D., and Zydlewski, J. "Beyond
Recovery: A social-ecological approach to
species recovery". Dissertation proposal
seminar. Orono, Maine. February 22, 2023.

Flye, M., Sponarski, C., and Zydlewski, . (2023)
Did changing the collaborative governance
structure of Atlantic salmon in Maine work?
The International Association for Society and
Natural Resources (IASNR), Portland, Maine.
June 11. (Author Only, Contributed).

Flye, M., Sponarski, C., Cammen, K., Daigneault,
A., Frechette, D., and Zydlewski, J. "Beyond
Recovery: Regional trends in human-marine
mammal conflict." United States Geological
Survey’s Maine Cooperative Fish and Wildlife
Annual Meeting. (Poster). Orono, Maine. July
12, 2023.

Flye, M., Sponarski, C., Frechette, D. and
Zydlewski, J. (2023) Local perceptions of
Atlantic salmon conservation and
management in Downeast Maine. The
International Association for Society and
Natural Resources (IASNR), Portland, Maine.
June 11. (Author Only)

Flye, M., Sponarski, C., Frechette, D., and
Zydlewski, J. "Local perceptions of
Atlantic salmon conservation and
management in Downeast, Maine."

\ International Association for Society

1% and Natural Resources Conference.

(Poster). Portland, Maine. June 12,

2023.

Flye, M., Sponarski, C., Frechette, D., Zydlewski,
J. "Local perceptions of Atlantic salmon
conservation and management in Downeast,
Maine." United States Geological Survey’s
Maine Cooperative Fish and Wildlife Annual
Meeting. (Poster). Orono, Maine. July 12,
2023.

Flye, M., Sponarski, C., Zlatich, A., and
Zydlewski, . "Collaborative Management
Strategy pilot evaluation." Collaborative
Management Strategy Implementation Board
meeting. Virtual. January 26, 2023.

OCTOBER 1, 2022 THROUGH SEPTEMBER 30, 2023 66

A
=
™
%
o
=
=
Q
=
o
5
n

® SU0IIDII|GNd




Flye, M., Sponarski. C., Zlatich, A., and
Zydlewski, J. "Did changing the governance
structure of Atlantic salmon in Maine improve
collaborative efficacy?" International

Association for Society and Natural Resources
Conference. Portland, Maine. June 13, 2023.

Flye, M., Sponarski, C., Cammen, K., and
Zydlewski, J. "Beyond Recovery: Enhancing
agency preparedness for ecological and
societal challenges with increasing protected
species populations phase 2 update." National
Marine Fisheries Service Protected Resources
Board Annual Meeting. November 2, 2022.

Hickox, E., Frechette, D., and Zydlewski, J. (2023)
Upstream and downstream dam passage of
adult Alewife on the St. Croix River. 153rd
Annual Meeting of American Fisheries
Society, Grand Rapids, Michigan. August 20.
(Author Only, Contributed).

Hickox, E., J. Zydlewski, D.
Frechette. 2023. “Upstream and
downstream dam passage of adult
Alewife on the St. Croix River.”
Invited presentation at the
American Fisheries Society
Annual Meeting, Grand Rapids,
Michigan. August 24, 2023.

Hickox, E., J. Zydlewski, D. Frechette. 2022.
“Alewife approach and passage at Woodland
& Grand Falls Dams.” Invited presentation at
the International St. Croix River Watershed
Board and Partners Meeting. St Andrews,
New Brunswick. October 27, 2022.

Hickox, E., J. Zydlewski, D. Frechette. 2023.
“Alewife approach and passage at Woodland
& Grand Falls Dams.” Invited presentation at
the International St. Croix River Watershed
Board and Partners Meeting. St Andrews,
New Brunswick. June 6, 2023.

Jati, A. S., Broto, B. W., Dri, G. F., Latifiana, K,
Mortelliti, A. 2023. “Factors affecting the
occupancy pattern of the Togean Islands
babirusa (Babyrousa togeanensis) in the Togean
Islands, Indonesia.” Presented at the 13th
International Mammalogical Congress.
Anchorage-USA. July 19, 2023.

Katz, L., Coghlan, Jr., S., Kinnison, M., York, G.,
and Zydlewski, J. (2023) Bridle shiner
distribution and habitat in Maine: A multi-

method approach. 153rd Annual Meeting of
American Fisheries Society, Grand Rapids,
Michigan. August 20. (Author Only,
Contributed).

Longo, J. 2023. "Modeling patch dynamics of

Bicknell’s Thrush breeding habitat mosaics in
harvested and non-harvested forests." Poster
presentation at the American Ornithological
Society conference. London, Ontario. August
9, 2023.

Longo, J., A Roth, P Thomas. 2023. Modeling

patch dynamics of Bicknell's Thrush breeding
habitat mosaics in harvested and non-
harvested forests. Contributed poster to the
joint annual conference of the American
Ornithological Society and the Society of
Canadian Ornithologists, Aug 10, 2023,
London, ON.

Mensinger, M., Mortelliti, A., and Zydlewski, J.

(2023) How does Atlantic salmon

7 smolt size influence predation risk.
153rd Annual Meeting of American
Fisheries Society, Grand Rapids,
Michigan. August 20. (Author Only,
Contributed).

Mensinger, M.A. 2022. “Atlantic salmon smolt
predation during reservoir migration in the
Penobscot River, Maine.” Maine Chapter of
the Wildlife Society Annual Meeting, Orono,
Maine. December 2022.

Mensinger, M.A. 2023. “Atlantic salmon incur
considerable predation risk during smolt
migration in the Penobscot River.” Maine
Cooperative Fish and Wildlife Research Unit
Annual Meeting, Orono, Maine. July 2023.

Mensinger, M.A. 2023. “How does Atlantic
salmon smolt size influence predation riskr”
American Fisheries Society Annual Meeting,
Grand Rapids, Michigan. August 2023.

Mensinger, M.A. 2023. “Predation in the
Penobscot: characterizing predation risk
during downstream smolt migration.” Invited
presentation to the NOAA FERC Standing
Committee. Remote Presentation. January
2023.

Mensinger, M.A. 2023. “Predation risk for
Atlantic salmon smolts in a modified river
system.” University of Maine Department of
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Wildlife, Fisheries, and Conservation Biology
Proposal Seminar, Orono, Maine. January
2023.

Mensinger, M.A. 2023. “Predators of the
Penobscot: using tags, telemetry, and tethered
prey to characterize predation risk for Maine’s
Atlantic salmon smolts.” Invited presentation
to the California Interagency Ecological
Program Predation Project Work Team,

Remote Presentation. January
2023.

Mertiam, C., Frechette, D., Gardner,
A., and Zydlewski, J. (2023) Adult
Atlantic Salmon Movements and
Sutvival in the Penobscot and

Machias Rivers. 153rd Annual e

Meeting of American Fisheries

Society, Grand Rapids, Michigan. - we N

August 20. (Author Only,
Contributed).

Merriam, C; Frechette, D; Zydlewski, J. 2023.
Reinstating Atlantic Salmon’s Natural
Spawning and Life Cycle: Movement and
Survival of Adult Atlantic Salmon in Maine.
American Fisheries Society; August 2023,
Grand Rapids, MI [Oral]

Murphy, C.A., Zydlewski, J. Gill. 2023. Maggots:
helpful or headache? Presentation to the
Atlantic Salmon Ecosystems Forum. January
2023. Orono, Maine. (Presenter & Author,
Contributed).

Njuguna, E., 2023 Proposal seminar "Using
Citizen Science to Develop an Avian Biotic
Index for the Upper Tana Watershed,
Kenya" in Nutting Hall, Room 204, UMaine,
April 17, 2023.

Njuguna, E., C. Murphy, C. Loftin, M. Hunter, D.
Courtemanch, S. Horn, and P. Njoroge. 2022.
Developing a Biotic Index for the Upper Tana
Watershed, Kenya, using Community Science.
Annual Meeting of the Association of Field
Ornithologists, Plymouth, MA, 17-21
October. (Author Only)

Roth, A, R Bennett. 2023. Twenty years of
achievements by the Golden-winged Warbler
Working Group. Invited oral presentation for
symposium titled, Celebrating 20 years of
collaborative research and conservation to
recover the Golden-winged Warbler. Joint

annual conference of the American
Ornithological Society and the Society of
Canadian Ornithologists, Aug 11, 2023,
London, ON.

Roth, AM, E Filiberti, C Kondrat, D Raybuck.
2023. “Tagging small birds.” Invited webinar
for Lotek. Apr 19, 2023.

Roth, AM, N. Perlut, M. Eshleman, A. Fetterman,

and L. Kiziuk. 2022. "Fall migration timing
-5 .. and strategies for Bobolinks in the
s == Northeast US." Invited oral

s prescntation for a symposium I co-

"= organized titled, "Applications of the

? Northeast Motus Network in bird

- & research and conservation" at the

centennial meeting of the Association

\ of Field Ornithologists, Oct 11, 2022,

. Plymouth, MA.

Royal, E, A Smith, D Crawford, W Thogmartin, A
Roth. 2023. Integrating spatially explicit trends
and demographic data to assess drivers of
Golden-winged warbler population change.
Invited oral presentation for symposium titled,
Celebrating 20 years of collaborative research
and conservation to recover the Golden-
winged Warbler. Joint annual conference of
the American Ornithological Society and the
Society of Canadian Ornithologists, Aug 11,
2023, London, ON.

Smith, R., C. Murphy and J. Zydlewski. 2023.
How many Atlantic Salmon smolts could a
Smallmouth Bass eat in a section of the
Penobscot River? American Fisheries Society
1531 Annual Meeting, Grand Rapids,
Michigan, USA. August, 2023 [oral].

Smith, R., Murphy, C., and Zydlewski, J. (2023)
Bioenergetics model to estimate predation risk
of juvenile Atlantic Salmon by Smallmouth
Bass in the Weldon Headpond, Maine. 153rd
Annual Meeting of American Fisheries
Society, Grand Rapids, Michigan. August 20.
(Author Only, Contributed).

Snyder, S. 2023. Identification of Groundwater
Influenced Ecosystems. Maine Department of
Inland Fisheries and Wildlife, Fisheries
Division Annual Meeting, 13 September,
Millinocket, ME.

Snyder, S., C.S. Loftin, A.S. Reeve. 2023.
Vulnerability assessment of groundwater
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influenced ecosystems in the northeastern
United States. Northeast Association of Fish
and Wildlife Agencies, 30 April- 2 May,
Hershey, PA.

Stupik, A, P. Kamath, S. Morano, L. Kantar. 2022.
“Seasonal moose habitat use and overlap in
the context of winter tick.” Seasonal moose
habitat use and overlap in the

&)
:
.

context of winter tick.” Poster %, =

presentation at the Maine Wildlife & /,—,/
o

Society Annual Meeting in . 7

Orono, Maine. December 8, 2022, * ) & (o

Stupik, A, P. Kamath, S. Morano, L. &
Kantar. 2023. “Seasonal moose ‘3‘
habitat use and overlap in the P .
context of winter tick.” Oral 24
presentation at the Northeast
Association of Fish and Wildlife
Agencies Conference, Hershey, Pennsylvania.’
May 2, 2023.

Stupik, A, P. Kamath, S. Morano, L. Kantar. 2023.
“Seasonal moose habitat use and overlap in
the context of winter tick.” Seasonal moose
habitat use and overlap in the context of
winter tick.” Poster presentation at the North
American Moose Conference in Grand
Portage, Minnesota. May 22-26, 2023.

Vogel, S.K. CRU Program Review and Survey
Overview. [oral, invited] Cooperative Fish and
Wildlife Research Units Program All-hands
Meeting. February 28, 2023. Tampa, FL.

Vogel, S.K., Loftin, C., Zydlewski, J.D.
Collaborative networks within the CRU
program. [oral, invited] Atlantic International
Chapter of the American Fisheries Society
Annual Conference. September 18, 2022.
Newry, ME.

Vogel, S.K., Loftin, C., Zydlewski, J.D.
Collaborative networks within the CRU
program. [oral, invited] American Fisheries
Society Annual Conference. August 23, 2022.
Spokane, WA.

Yen L. 2022. “Individual trait determinants of
Borrelia burgdorferi infection in Peromyscus
mice.” Presentation given at the Maine
Chapter of The Wildlife Society Fall Meeting
and Wildlife Research Symposium. Orono,
ME, USA. December 2, 2022.

b

Yen . 2023. “How Small Mammal Personalities
May Shape Forests Under Changing
Climates.” Invited presentation at the Newton
Conservators’ Webinar. Online. June 7, 2023

Yen 1. 2023. “How the Personalities of Small
Mammals Shape the Growth of Forests.”
Invited presentation at the York County

“ Audubon. Wells, ME. October 24,

: 2023.

Yen 1. 2023. “Novel resources and
naive populations: Effects of small
- mammal personality on dispersal of
75 .- Quercus seeds.” Presentation given at

<Z27% the 13th International Mammalogical
Congress. Anchorage, AL. July 19,
2023.

Zydlewski, J. (2023) Aquaculture and fish
conservation. Council of the Atlantic Salmon
Federation, Brewer, Maine, April 22.
(Presenter & Author, Invited).

Zydlewski, J. (2023) Aquaculture and fish
conservation. Down East Salmon Federation,
Machias Maine, April 6. (Presenter & Author,
Invited).

Zydlewski, J. (2023) Are there too many alewife?
Augusta DEP Water Conference, Invited
Plenary, Brunswick Maine, April 19 (Presenter
& Author, Invited).

WORKSHOPS

Dillingham, C. 2022. Migratory Fish Ecology.
Presentation at 2022 Blackman Stream
Children’s Day, Penobscot Indian Nation,
Workshop. Bradley, Maine. May 19, 2022.

Dillingham, C. 2023. Migratory Fish Ecology.
Presentation at 2023 Blackman Stream
Children’s Day, Penobscot Indian Nation,
Workshop. Bradley, Maine. May 16, 2023.

Dillingham, C. 2023. Tools for Radio and PIT
Telemetry. Presentation at the Tools of the
Trade workshop, University of Maine
American Fisheries Society Student Subunit,
Workshop. Orono, Maine. March 7, 2023.
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AWARDS, HONORS, AND
APPOINTMENTS

Alademehin, D. F. and Coghlan S. M. 2022.
NED-AFS Soggy Boot award for most
entertaining presentation. “Can Freshwater
Fisheries Provide Sustenance in an Age of
Scarcity, Simplification, and Strife? A
Biophysical Economic Analysis of Ice-Angling
for Panfish in Central Maine.” 47th Annual
Meeting of the Atlantic International Chapter
of the American Fisheries Society Annual
Meeting. Saint John, New Brunswick, Canada,
October 15, 202.

Dri, G.F. 2023 Chase Distinguished Research
Assistantship Recipient, University of Maine

Dri, G.F. 2023. American Society of
Mammalogists Student Travel Award

Fedarick J.R., 2023. Freshwater Mollusk
Conservation Society Student Travel Award,
April 2023.

Figueroa-Munoz, G. 2023. Horace Bond
Graduate Student Award, University of Maine,
2023.

Goldspiel, H.B. Exploring the capacity of eDNA
for studying cryptic salamanders and vernal
pool biodiversity in Maine. Maine Association
of Wetland Scientists Research Stipend
Award.

Smith, R. 2023. American Fisheries Society.
August 21, 2023. Smith received the Skinner
Award.

TELEVISION, RADIO, AND
NEWSPAPER INTERVIEWS AND
ARTICLES

Dillingham, C. 2023. Featured in an article by
Maine Audubon entitled “Bangor students see
things from a salmon’s eye view,” by Melissa
Gallagher. May 2, 2023. https://

maineaudubon.org/news/bangor-students-see
-things-from-a-salmons-eye-view/

Dri, G.F. published an article in Maine TREE
newsletter entitled “Reading Trees: Are small
mammals able to predict seed densities in the
Maine woods?” February 2023.

Njuguna, E. and D. Courtenmanch 2022. Quoted
in an article titled “What Birds Can Tell Us
About Conservation: A TNC volunteer and a
Kenyan student are applying a novel approach
to measuring river health. ,” by The Nature
Conservancy in this Article https://
www.nature.org/en-us/about-us/where-we-
work/united-states/maine/stories-in-maine/
birds-measuring-river-health/ .December 07,
2022.

Yen L. 2022. was interviewed in a podcast by
Boston’s NPR news station WBUR entitled
“Lazy foxes, bold mice: How wildlife
personalities shape the world,” by Dean
Russell and Ben Brock Johnson. October 14,
2022.

Yen 1. 2022. was interviewed in an article in The
New York Times entitled “Meet the Mice Who
Make the Forest,” by Brandon Keim.
November 25, 2022.

Yen I. 2023. was interviewed in an article in the
Georgia Wildlife Federation newsletter
entitled “Secret Life of S’'mammals,” by |JT
Pynne. March 3, 2023.
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