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Welcome!
2020 has been widely described as “unprecedented” due to the ongoing COVID-19 global
pandemic and associated impacts to every kind of human system. Here at the Camp Fire Program
in Wildlife Conservation, we are thankful for the commitment and expertise of the hardworking,
dedicated group of staff and students highlighted in this report. Because of them, we are continuing
to make progress toward our shared goal of wildlife conservation and expand our effectiveness and
impact, even under conditions of primarily remote communications and delayed field activities.
As you read our annual report, you will see that we have continued to focus on conducting
applied wildlife science to inform conservation and management practices. Our work has become
increasingly diverse, using citizen science and observations to estimate statewide and regional
large carnivore distributions, initiating regional gray wolf research responding to species recovery
and federal Endangered Species Act listing, and conducting multiple investigations identifying
and seeking to reduce human-wildlife conflicts. These efforts are in tandem with our longstanding, ongoing work on predator-prey relationships and human impacts on wildlife.
To further represent the ongoing and expanding scope of our work, we have extended our
ability to participate in global conservation issues. To that end, we recently were welcomed
as a voting member of the International Union for Conservation of Nature (IUCN), affording us
opportunity to help guide the direction of the “global authority on the status of the natural world
and the measures needed to safeguard it”.
We have had a number of additional changes with several people joining our program and
others moving on to new opportunities. Congratulations to Jacob Hill, a research scientist
with our group who has transitioned to the University of Georgia’s Savannah River Ecology
Laboratory. Ken Kellner has transitioned to our newly created Wildlife Conservation Scientist
position and continues his important role in numerous projects. We also have three new Ph.D.
students: Hailey Boone, Nate Wehr, and Merijn van den Bosch who will be working on ungulate
and carnivore ecology and conservation in the Great Lakes region. We are excited to have
these individuals join our program!
This program and report would not have been possible without the generous support of the
Camp Fire Conservation Fund. Through this support and with our current students, staff,
collaborators, and sponsors, we look forward to many opportunities and discoveries in 2021!

Sincerely,

Jerrold L. Belant
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The effectiveness of public sightings
for estimating the potential distribution
of black bears
Mariela G. Gantchoff, Laura Conlee,
Jerrold L. Belant
Species distribution models are a key component of many ecological studies, such as
quantifying available habitat, evaluating the
effects of human disturbance, analyzing species range size, or species richness patterns.
Modeling species distributions using data collected by the public has become increasingly
popular; however, it is important to evaluate its
advantages and limitations. We investigated
if distribution models developed using public
sightings are similar with those developed
using professional data, while evaluating some
strategies to remove reporting biases.
We compared telemetry data (598 locations,
2010–2016) with public sightings (1,384 sightings, 2016–2019) of black bears (Ursus americanus) in Missouri. Sightings were subdivided
into unfiltered sightings, filtered sightings
(more reliable), verified sightings (confirmed
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by agency staff), and female sightings. We
assumed results from the telemetry models to
be closer to the “true” black bear distribution,
as this data is largely free from human-derived
observation biases. Additionally, we expected
the sighting-based models to exhibit some
problematic relationships, because when
people observe and encounter wildlife they
will almost always do so closer to roads and
human-modified areas, which could result in
artificially increased suitability for black bears
closer to those areas in the models. For this
reason, each dataset was modeled twice, once
including roads in the model, and once without
roads.
Overall, we were able to effectively map the
potential distribution of black bears in Missouri using public sightings (~80% overlap with
telemetry results). Models developed from
public sightings included more agriculture and
developed areas. However, elevation and vegetation productivity were consistently the most
important in describing black bear distribution regardless of data source, indicating that
public reports were able to capture the stron-

gest environmental components influencing
black bear distribution in Missouri. We found
that verification of sightings by trained agency
personnel, while valuable, was not essential to
develop good-performing models, which could
be important for areas that lack professionally
collected data to model species distributions.
Public engagement in citizen science projects
has the potential to combine the collection of
low cost and useful data with outreach and education, helping to close the knowledge gap
between scientists and the general public.

Spatial and temporal overlap of caracal
and serval in Serengeti National Park,
Tanzania
Stanslaus B. Mwampeta, Flora J. Magige,
Jerrold L. Belant
Interactions between sympatric species with
similar ecological needs may lead to competition for shared resources. To reduce the ef-
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fects of competition, these species frequently
alter their use of shared resources through
morphological or behavioral adaptations. Understanding activity and habitat use are important for identifying mechanisms facilitating
species co-occurrence. We studied habitat use
and activity patterns of two mid-sized felids,
caracals (Caracal caracal) and servals (Leptailurus serval), in Serengeti National Park, Tanzania. Both species are primarily nocturnal, prey
extensively on small mammals, and co-occur in
portions of their range.
We used a remote camera grid to investigate
spatial and temporal patterns of caracals and
servals over a two-year period. Both species
were found to be most active at night, exhibiting high temporal overlap in activity patterns;
however, we also found evidence for habitat
divergence, where caracals and servals used
different habitats. Servals selected for grassland and avoided shrubland and wooded
grassland. In contrast, our findings showed that
caracals avoided grassland and woodland–
shrubland areas. This indicates that differential
use of habitats in part facilitated coexistence
of caracals and servals. We recommend improved management of the declining grasslands in Serengeti National Park, as well as
other habitats used by these species, to facilitate their continued coexistence.

Conservation detection dogs increase
efficacy of detecting prey remains at
carnivore GPS cluster sites
Tyler R. Petroelje, Nicholas L. Fowler, Todd M.
Kautz, Ashley L. Lutto, Gregory A. Davidson,
Dean E. Beyer, Jr., Jerrold L. Belant
Combining carnivore movements with site visits to investigate predation events can inform
investigators of carnivore diets, kill rates, and
risk factors for prey. However, detecting prey
remains to confirm predations can be challenging when prey are small or when vegetation
conceals prey remains. Conservation detection
dogs (CDDs) have been widely used in wildlife
research to detect cryptic objects such as bird
mortality at wind turbines, whale scat in the
ocean, and rare or endangered plants all of
which are difficult for humans to detect. Because of dogs’ superior olfactory abilities, we
hypothesized that CDDs would be faster and
detect more prey remains at carnivore global
positioning system collar locations compared
to human searchers. During May–August 2015,
we compared the efficacy of CDD teams (1
dog, 1 human handler) and technician teams
(2 humans) for locating prey remains at 729
potential predation sites from gray wolves (Canis lupus), coyotes (C. latrans), bobcats (Lynx
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rufus), and American black bears (Ursus americanus). Overall, CDD teams detected small
prey remains at clusters 2.6 times more frequently (42% less search time) and CDD handlers searched 83% less distance per detected
prey remain compared to technician teams.
Conservation detection dog teams detected
small prey remains at least 4 times more often
than technician teams for all carnivores except
for bobcat which had similar detection rates.
Detection of large prey remains (e.g., adult
white-tailed deer [Odocoileus virginianus])
was similar between CDD teams and technician teams. Our research demonstrates that
CDDs outperform humans when searching
for objects of conservation interest which are
visually cryptic but traceable by scent. Where
logistics allow, we recommend use of CDDs
over human searchers when it is a priority to
locate small prey remains during summer.

Landscape suitability and connectivity
for recolonizing cougars in the Great
Lakes region, USA
Mariela G. Gantchoff, John D. Erb, David M.
MacFarland, Donald C. Norton, Jennifer L.
Price Tack, Brian J. Roell, Jerrold L. Belant
Around the world, large carnivores have lost
massive portions of their historical ranges because of habitat loss, decreasing prey popula-

tions, persecution by humans, and overharvest.
However, these declines can be reversed, and
as a consequence of recent management, a
number of populations are recovering. In North
America, this recovery is a result of large protected areas, low risk of carnivores killing humans,
and an improvement of the public’s attitudes
toward carnivores.
Cougars (Puma concolor) have lost over 35% of
their historical range throughout North America.
The only currently documented breeding population of cougars in the eastern United States
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is in Florida. In contrast, cougar range in the
western United States has expanded since the
1960s, and populations have reestablished in
states where they occurred historically. Recently reestablished populations on the eastern edge of western cougar range, such as
in North Dakota and South Dakota, can act as
potential sources of further cougar dispersal.
Specifically, the Great Lakes region will likely be

an important area for cougar range expansion into
the Midwest and Eastern USA. We used verified
cougar sighting locations to model and predict
large-scale landscape suitability and connectivity in
the Great Lakes region. We compiled all state natural resource agency confirmed sighting reports of
cougars from Michigan, Minnesota, and Wisconsin
from the last 10 years. Reports consisted of 154
images or videos, 20 detections of cougar sign
(tracks or scat), and 6 dead individuals. We used
these reports to develop a model of landscape
suitability for cougars throughout this region.

Cougar landscape suitability was greatest in
areas with high vegetation structure, lower
distance to natural habitat (forest, grassland,
etc.), and areas with more rugged terrain. We
identified over 278,600 km2 of suitable habitat
and areas linking them, about half of which are
currently under legal protection, predominantly
within national forests and state conservation
areas. Successful conservation of large carnivores like cougars will depend on conserving
large suitable habitat patches, particularly
outside protected areas, as well as providing
public education. Combining these actions can
mitigate future conflicts, increase human tolerance, and facilitate long-term coexistence.

White-tailed deer exploit temporal
refuge in a multi-predator and
human system
Todd M. Kautz, Jared F. Duquette,
Dean E. Beyer, Jr., Nicholas L. Fowler,
Tyler R. Petroelje, Jerrold L. Belant
Most wild ungulates have more than one predator species, so it is important to understand
how ungulates navigate their landscape to
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avoid multiple predators with differing hunting
habits. The risk allocation hypothesis predicts
that prey should be sensitive to their current
mortality threat from various predators and
use times of lower predation risk to meet their
foraging needs. But what does a daily risk
pattern look like with 4 potential predators and
humans present? Using long-term data from
our research in Michigan, we quantified the
daily risk cycle and behavioral responses of
fawn and adult white-tailed deer (Odocoileus
virginianus) during late summer.
We combined over 60,000 remote camera
detections of deer, vehicles, and predators
along roads and trails with survival estimates
from 775 radio-collared deer to determine the
mortality threat to deer by predators and humans, and how species activity varied throughout the day. We then analyzed daily deer daily
activity in relation to risk. Compared to adult
deer, fawns were about 5 times more likely to
be killed by predators or humans during late
summer. In descending order of importance to
mortality, threats to fawns were coyotes (Canis

latrans), vehicles, bobcats (Lynx rufus), American black bears (Ursus americanus), and wolves
(C. lupus). In contrast, threats to adult deer
were wolves, vehicles, and coyotes. Our index
suggested that mortality risk for adult deer was
relatively low and constant throughout the 24hour period, but fawns were 2–3 times more
likely to have a lethal encounter at night. Fawns
appeared to respond to the relative safety of
daylight by concentrating most of their activity during the day, while adult deer had similar
activity levels during day and night.
An important implication of our results is that
predator access to fawns may be limited by
the nocturnal activity of all major fawn predators except for humans. For fawns, this presents a daily window of “safe time” to move
about in areas that would be more dangerous
at night. White-tailed deer fawns have adapted
to use limited movement and camouflage to
avoid predators until weaning, which makes
fawns well suited for a strategy of hiding
during periods when predators are predictably
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active. These results support a growing body
of evidence that timing of daily activity can play
an important role in risk avoidance.

Investigating summer fawn mortality in
the western Upper Peninsula of Michigan
Todd M. Kautz, Jared F. Duquette,
Dean E. Beyer, Jr., Nicholas L. Fowler,
Tyler R. Petroelje, Jerrold L. Belant
On average, mortality of white-tailed deer
(Odocoileus virginianus) in eastern North
America is high, with slightly less than half
surviving to 6 months old. Causes of mortality
for fawns are variable but often include predation, starvation, disease, vehicle collisions,
and maternal abandonment. That fawn mortality varies presents a challenge to managers
targeting fawn survival goals in deer populations. Current research can assist biologists by
indicating which agents are most important in
limiting fawn populations so that management
initiatives can be tailored to a given population
or ecosystem.

One objective of our long-term research in
Michigan has been to quantify summer fawn
survival across the western Upper Peninsula
of Michigan. From 2009 to 2019, we captured
362 newborn fawns and fit them with small expandable radio-collars to monitor daily survival
through the summer. About half of those fawns
captured were less than 2 days old, allowing us to monitor the important but difficult to
observe mortality that occurs in the first week
of life. When fawns died, we immediately visited
the sites to determine the likely cause of mortality by examining the carcass and surroundings.
Following our monitoring, we categorized the
mortality causes of all 362 newborn fawns. The
first week after birth was the most dangerous,
when disease and abandonment were most
common; 6% of fawns did not survive their first
day, and 20% of fawns died within 7 days after
birth. As fawns aged, disease and abandonment became less important while a variety of
predators and vehicle collisions continued to
remove fawns from the population.
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At 16 weeks after birth, 47% of fawns were still
alive which is typical survival for white-tailed
deer fawns. While fawn mortality in some
areas of North America may be dominated by
a single source such as one predator species
or disease, fawn mortality in our study was a
mosaic distributed among 4 natural predators,
humans, disease, and maternal abandonment.
However, coyote (Canis latrans) predation
was the most common fawn mortality source,
where 13% of collared fawns were predated
by coyotes before reaching 16 weeks of age.
Our results provide a hierarchy of important
fawn mortality sources, which managers can
use when setting population goals for deer and
carnivores in the Upper Peninsula.
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A 50-year increase in vehicle mortality
of North American mammals
Jacob E. Hill, Travis L. DeVault,
Jerrold L. Belant
Mortality of mammals from vehicle collisions is
common, but there remain questions regarding
how characteristics of species influence vehicle collision vulnerability. We analyzed a database of North American mammal cause-specific mortality to examine factors influencing
vehicle mortality. Our dataset consisted of
421 studies that monitored 34,798 individuals
across 66 species and included 740 vehicle
mortalities.

Vehicle mortality increased 4-fold over the 52year study period, from 3% to 12% of total mortality between the first and last decade. This
increased mortality from vehicle collisions may
affect populations because individuals killed
by vehicles are often in better body condition
than those killed by predators. As body condition is often linked with fecundity, this may
further alter population dynamics by removing
individuals with the highest reproductive potential. Additionally, wildlife population dynamics may face added impacts if the proportion
of mortality from vehicle collisions continues to
increase as it did over the course of this study.

Photo © Noel Reynolds
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Omnivores were more likely to die from vehicle mortality than herbivores. This may be
related to the diverse foraging opportunities
available along roads, such as vegetation, carrion, insects, and small mammals. Vehicle mortality was highest for species at intermediate
body masses (6–12 kg), particularly raccoons,
bobcats, and coyotes. These species are highly mobile and adapted to human modifications
of the environment. Sociality, foraging behavior, diel behavior, and scavenging behavior did
not influence vehicle mortality. The increase in
vehicle collisions over the past 50 years reiterates the need for mitigation measures to conserve North American mammal populations.

Landscape changes create favorable
roosting conditions for turkey vultures
and black vultures
Jacob E. Hill, Kenneth F. Kellner, Bryan M.
Kluever, Travis L. DeVault, Jerrold L. Belant
Recent increases in turkey vulture (Cathartes
aura) and black vulture (Coragyps atratus)
populations in North America have been
attributed in part to their success adapting to
human-modified landscapes. For example,
vultures may benefit from additional food
resources in human-dominated areas, as well
as increasing availability of thermal currents
used for soaring flight. Human-dominated
landscapes may also create favorable roosting habitat for these species, but this has not
been thoroughly investigated. We used Global Positioning System satellite transmitters to
assess the role of human-created and natural
landscape elements such as land use, road
density and distance to water, on roosting habitat selection of 7 turkey and 11 black vultures in
coastal South Carolina. Our dataset spanned
multiple years (2006–2012) and contained
data from 7,906 nights of roosting.
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We found several human-created and natural
landscape features that affected roost selection by vultures, and these effects varied spatially and seasonally. Turkey vultures selected
roost sites in areas with intermediate road densities throughout the year, and at intermediate
proportions of pasture in spring and summer.
Turkey vultures avoided roosting in high-densi-

ty urban areas, but selected low-density urban
areas in the summer. Turkey vultures also tended to roost at sites close to a variety of land
cover types. Black vulture roosting was generally less impacted by human-created landscape elements, although there was a positive
relationship with between roosting and road
density in two seasons. In contrast to previous
work, black vultures showed no response to
low- or high-density urban cover. Both species generally selected against or showed no
response to natural land covers.

BLACK VULTURE
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We suggest that moderate levels of human
development will lead to favorable roosting
conditions for turkey vultures, whereas development will have a smaller positive or neutral
impact on black vulture roosting. Comparisons
with previous work indicate substantial flexibility in roost site selection for both species.
This generalist behavior likely accounts in part
for recent range expansions of both species
within North America and is likely to increase
the frequency of conflict with people as human
development expands.

TURKEY VULTURE
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Hunting For Conservation, a new
undergraduate course at ESF
Ashley L. Lutto, Ashley Meyers,
Katrina Talbot, Marianne Patinelli-Dubay,
Jacob O’Connell, Paul Hai, Chris Comer,
Jeremy Hurst, John Organ, Jerrold L. Belant
We developed a new course to be offered to
undergraduate students at SUNY ESF. The
course was intended to be taught Fall 2020,
but with the COVID-19 pandemic, our first offering will be Fall 2021. This course is a large collaborative effort between SUNY ESF and the
New York State Department of Environmental
Conservation (NYSDEC), featuring guest lectures from Safari Club International Foundation
and the US Geological Survey.
The course is designed to introduce hunting to
college students at SUNY ESF and Syracuse
University who have not had the opportunity to
hunt. There are two components to the course:
on campus class meetings and a 3-day immersive workshop at the ESF Newcomb campus in
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the Adirondacks. We will encourage students
from a diversity of majors to enroll and participate. On campus we will discuss the role of
hunting in wildlife management, the history of
wildlife conservation, hunter ethics, and human
dimensions of hunting. Students will receive
the classroom portion of NYSDEC Hunter and
Bowhunter Education from a state-certified
instructor. The 3-day field workshop will provide students time in the field, on the shooting
range, and in the kitchen to understand the
entire hunting process from field-to-table. Students will receive the field portion of NYSDEC
Hunter and Bowhunter Education, as well as
take their test to receive hunter and bowhunter certification. While at the Newcomb campus, we will discuss motivations for hunting,
concerns of first-time hunters, firearm safety,
selection, and many other topics. Throughout
the course, open dialogue and respectful discourse will be encouraged to facilitate deeper
understanding and appreciation for the topic.

Public Outreach Overview
We continued to give presentations and attend conferences, albeit virtually, this year! We
attended the Great Lakes Wolf Symposium
hosted virtually by Northland College in Ashland, Wisconsin. This symposium was a great
opportunity to present our research and network with other wildlife professionals involved
in wolf research and management throughout
the Great Lakes region, including state, tribal,
and provincial agencies, as well as universities. Our group presented on wolf predation
rates on radio-collared deer, automation of

wolf identification in camera trap images, and
overview of newly formed Great Lakes Wolf
Collaboration.
Additionally, we attended the virtual Ecological Society of America 105th Annual Meeting.
This year’s meeting theme revolved around
harnessing the ecological data revolution and
was designed to address the new collaborations and complex research questions made
available through big, diverse datasets. We
presented on white-tailed deer exploitation of
temporal refuge in a multi-predator and human
system. We also virtually attended The Wildlife
Society 27th Annual Conference, where we
presented a workshop on multi-species occupancy modeling.
We were featured on Discovery Canada special Scientist Fridays, where we presented
our research modeling large carnivore recolonization, such as black bears and cougars
in the eastern US. We also collaborated with
Global Wildlife Resources to provide photographs and video footage for online wildlife
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chemical immobilization courses: ‘How to Do
TPRs—Patient Monitoring for Zoo and Wildlife
Professionals’ and ‘The Foundations of Wildlife
Chemical Capture’. It was great to share our
vast experience to help train future wildlife professionals.
As part of our collaborative research with the
National Park Service (NPS) to introduce wolves
to Isle Royale National Park, we were featured
in CuriosityStream original film Breakthrough
Return of the Wolves: Restoring Ecological Balance to Isle Royale. As apex predators, wolves
play a critical role on Isle Royale by affecting the
abundance and spatial distribution of moose,
and by extension, the abundance, distribution,
and type of vegetation on the island. The film
provides an overview of the introduction effort
so far, including the documentation of reproduc-
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tion! We partnered with the NPS, to characterize
the social organization and pack formation of
wolves introduced to the island, document and
quantify predator-prey relationships as wolves
re-establish themselves on the island, and evaluate the success of wolf introduction efforts on
Isle Royale.
We continued to connect with and update
interested members of the public through our
website and social media platforms. The website highlights our current research projects,
scientific publications, tools/products, and featured news articles. On social media platforms
we provide regular updates related to project
ongoings, including ‘behind the scenes’ looks
into fieldwork that goes into the research.

Presentations:
Belant, J.L., S. Barber-Meyer, D.E. Beyer,
Jr., J.D. Erb, J.P. Hart, D.M. MacFarland, L.D.
Mech, S.A. Moore, B.R. Patterson, J.L. Price
Tack, M.C. Romanski, D. Ruid, M. Schrage, M.
Swingen, and S. Windels. 2020. Great Lakes
Wolf Collaborations Overview. Great Lakes
Wolf Symposium. Northland College and Timber Wolf Alliance, Ashland, Wisconsin, USA.
Finnegan, S.P. 2020. Afognak and Sitkalidak
project updates and preliminary results. Kodiak Brown Bear Trust Annual Trustee Meeting,
Kodiak, Alaska, USA.
Fowler, N.L., T.K. Kautz, T.R. Petroelje, C.M.
Wilton, K.F. Kellner, B. Parsons, D.J. O’Brien,
D.E. Beyer, Jr., and J.L. Belant. 2020. Interference competition supports niche partitioning
in sympatric canids. Great Lakes Wolf Symposium. Northland College and Timber Wolf
Alliance, Ashland, Wisconsin, USA.
Kautz, T.M., J.L. Belant, D.E. Beyer, Jr., N.L.
Fowler, T.R. Petroelje, and J.F. Duquette.
2020. Wolf predation rates on radio-collared
white-tailed deer within the western Upper
Peninsula of Michigan, USA, 2009–2019.
Great Lakes Wolf Symposium. Northland College and Timber Wolf Alliance, Ashland, Wisconsin, USA.
Kautz, T.M., J.L. Belant, D.E. Beyer, Jr., N.L.
Fowler, T.R. Petroelje, and J.F. Duquette.
2020. White-tailed deer exploit temporal
refuge in a multi-predator and human system.
The Annual Meeting of the Ecological Society
of America (hosted remotely).
Moore, S.A., E.J. Isaac, T. Wolf, and J.L. Belant.
2020. Bear management and research on the
Grand Portage Indian Reservation. Minnesota Department of Natural Resources, St. Paul,
Minnesota, USA.
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Orning, E.K., M.C. Romanski, K.F. Kellner,
and J.L. Belant. 2020. Preliminary summer
predation and social dynamics for wolves
introduced to Isle Royale. Great Lakes Wolf
Symposium. Northland College & Timber Wolf
Alliance, Ashland, Wisconsin, USA.
Parchizadeh, J., and J.L. Belant. 2021. Brown
bear-human encounters in Iran resulting in
injury or death. The 27th International Conference on Bear Research and Management,
Kalispell, Montana, USA. Available from:
https://www.bearbiology.org/events/iba-conferences/27th-iba-conference-presenter-videos-kalispell-montana-usa/
Petroelje, T.R., C.M. Wilton, M.J. Lewis, and
J.L. Belant. 2020. A machine learning platform to automate identification of wolves
(Canis lupus) in camera trap images. Great
Lakes Wolf Symposium. Northland College and
Timber Wolf Alliance, Ashland, Wisconsin, USA.
Petroelje, T.R., D.E. Beyer Jr., and J.L. Belant.
2021. Use of trail cameras in wildlife research.
Trail Camera Forum. Wildlife Through Forestry
Series, Michigan Department of Natural Resources. Ishpeming, Michigan, USA.
Petroelje, T.R., N.L. Fowler, T.M. Kautz, J.F.
Duquette, N.J. Svoboda, D.E. Beyer, Jr., and
J.L. Belant. 2020. Role of predators, winter
weather, and habitat on white-tailed deer
fawn survival in Michigan. Michigan Department of Natural Resources Forest Resource
Division Annual Conference. Bellaire, Michigan, USA.
Rota, C., A. Parsons, and K.F. Kellner. 2020.
Multi-species occupancy modeling workshop.
The Wildlife Society Annual Conference, Louisville, Kentucky, USA.
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Kodiak brown bear abundance
estimation using age-at-harvest
population reconstruction
Sarah L. Schooler, Shannon P. Finnegan,
Nathan J. Svoboda, Jerrold L. Belant
Successful large mammal management strategies require accurate estimates of population
characteristics such as age and sex composition, as well as rates of population increase or
decrease. Often these estimates are difficult to
obtain due to high cost and logistical requirements associated with aerial or land-based
surveys and radio telemetry. This is especially
true of wide-ranging large carnivores. Therefore, many wildlife managers use readily available data collected from harvested individuals,
such as age and sex, for population estimation. From these long-term harvest datasets,
populations can be reconstructed to estimate
population change through time.
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We will evaluate the accuracy of Kodiak brown
bear (Ursus arctos) population reconstruction from
harvest data as part of our collaborative research
with the Alaska Department of Fish and Game
(ADFG) to investigate distribution, space use,
and energetic costs of Kodiak brown bear and
Roosevelt elk (Cervus canadensis) on the Kodiak Archipelago, Alaska. Since 1962, ADFG has
implemented mandatory registration of harvested
brown bears from the Kodiak Archipelago, where
sex and age of bears are recorded. This has
created a near-perfect harvest reporting rate for
the past 58 years. We will use the harvest data to
reconstruct the population and compare these
yearly estimates to a more data-intensive model.
This will enable us to evaluate the accuracy of
the harvest data-based population reconstruction
and assess its usefulness as a management tool.
Additionally, the annual Kodiak brown bear population estimates will be used in our investigation of
factors influencing Roosevelt elk population.

Do brown bear movements
support optimal use of changing
food resources?
Shannon P. Finnegan, Sarah L. Schooler,
Nathan J. Svoboda, Jerrold L. Belant
Brown bears (Ursus arctos) are a generalist
species which occupy diverse habitats and
use numerous food sources. They show considerable seasonal variation in diet dependent
on food availability, which can greatly influence their space use. Within the optimality
framework, brown bears displaying “optimal”
behavior should occupy home ranges which
are overall more productive than the surrounding areas. Within these optimal home ranges,
bears should maximize resource acquisition by
selecting for resource-rich patches. The distribution of resources is influenced by anthropogenic landscape change, potentially altering
what areas bears select to use. On Afognak
Island in the Kodiak Archipelago, Alaska,
commercial timber harvest has dramatically
changed the landscape, leaving a mosaic of
clear cuts and timber stands of various ages.
The islands throughout this archipelago are renowned for annual salmon runs in late summer
and fall providing abundant food for brown
bears. Additionally, a population of Roosevelt
elk (Cervus canadensis) was introduced to
Afognak Island in the 1920s providing a potential food resource for brown bears, however,
the extent of brown bear predation on elk
remains unknown.
As part of our research on the Kodiak Archipelago, we will assess which strategies brown
bears use for optimal patch selection seasonally and annually. Specifically we will try to
understand whether brown bears maximize
resource patches within their home range or
acquire only enough resources (area) nec-
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essary to meet their biological requirements.
Additionally, we will investigate how landscape
change in the form of commercial timber
harvest and the presence of elk may influence
brown bear space use.
Using locations from GPS-collared brown
bears we will examine seasonal differences
in range sizes. We will determine the amount
of berry habitat within each bear range, along
with distance to salmon streams and shorelines. We also will determine the extent of
brown bear use of timber stands of varying
age. To better understand the influence Roosevelt elk have on brown bear movements and
space use, we will compare seasonal location
data of GPS-collared Roosevelt elk to that of
brown bears. Finally, we will examine the influence of age, reproductive status (male, solitary
female, female with dependent young) and
body mass on brown bear space use.
Our research will provide a better understanding of key processes that underlie brown bear
resource use in human-altered landscapes.
This is particularly important for managers developing policy, including harvest regulations.
Additionally, we will be able to examine the
effects of brown bear space use on the Archipelago’s unique Roosevelt elk population.
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Investigation of human-brown bear
conflicts in Iran
Jamshid Parchizadeh, Jerrold L. Belant
Wherever humans and wildlife share the
landscape, conflicts between the two can
occur. Interactions between people and large
carnivores, in particular, have the potential
for severe conflicts and can result in injury or
death of both humans and carnivores. In Iran,
brown bears (Ursus arctos) primarily occur in
the Zagros Mountains of western Iran and the
Alborz Mountains of northern Iran. We investigated 14 years of human-brown bear interaction data published by the Iranian government
to characterize these conflicts and provide
suggestions on possible mitigation strategies.
Our analysis revealed that most human-caused
mortality to brown bears resulted from illegal
shooting and over 90% of bear attacks on
humans resulted in injury rather than death.
From this data we suggest human-brown bear
conflicts can be mitigated through increased
number of wardens within protected areas
to reduce the number of bears illegally shot,
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education of local communities to promote human-bear coexistence, and promotion of alternative animal husbandry practices (e.g., night
penning) instead of traditional practices (e.g.,
free-range grazing) to reduce bear attacks.

Photo © Hamed Tizrooyan

Elk population modeling using satellite
imagery
Sarah L. Schooler, Shannon P. Finnegan,
Nathan J. Svoboda, Jerrold L. Belant
Roosevelt elk (Cervus canadensis) are an
important part of the Kodiak Archipelago,
Alaska, ecosystem. As herbivores they modify
the landscape and vegetation structure, which
directly impacts habitat quality and indirectly
impacts animal community dynamics. They
also are important for human harvest. Estimates of elk population and recruitment (how
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many calves are produced and survive in a
given year) are commonly used to make population management decisions (e.g., harvest
quotas), as well as land management decisions
(e.g., timber harvest). However, many factors
that influence population demographics, such
as temperature, precipitation, and food availability, are only detectable through long-term
datasets. These factors are particularly complex in northern ecosystems, where long and
severe winters can stress elk populations. By
evaluating these factors over a long time-se-

ries, we can better understand which factors
most strongly influence elk population.
We are using multiple datasets including climate, brown bear population estimates, timber
harvest, land cover, forage quality, and hunting
data to determine drivers of elk population
and recruitment. While some of these datasets,
such as elk population and recruitment estimates, are readily available from Alaska Department of Fish and Game aerial surveys, others are more challenging to address, such as
change in forage quality over time. One index
of forage quality is the normalized difference
in vegetation index (NDVI) which uses satellite
imagery to estimate vegetation productivity.
The United States Geological Survey has been
collecting satellite imagery since 1973, which
we will use to calculate not only NDVI, but also
land cover changes over time.
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Determining which factors most influence elk
population and recruitment is especially important with current unprecedented changes in
species’ ranges and populations due to climate
and habitat alteration. By understanding the
driving forces behind the population, we can
better manage elk populations. For example,
if spring vegetation productivity is found to be
an important driver of elk population dynamics,
management strategies including annual harvest quotas can be altered to reflect expected
population changes in response to vegetation productivity. Timing and amount of timber
harvested can also be used to provide shelter
and forage opportunities based on long-term
management goals. Our approach of using
long-term datasets to estimate factors important
to elk population dynamics has potential application to numerous wildlife species.

Great Lakes Wolf Collaboration
Jerrold L. Belant, Shannon Barber-Meyer,
Dean E. Beyer, Jr., John D. Erb, John P. Hart,
David M. MacFarland, L. David Mech, Seth A.
Moore, Brent R. Patterson, Jennifer L. Price
Tack, Mark C. Romanski, David Ruid, Mike
Schrage, Morgan Swingen, Steve Windels
Characterizing gray wolf (Canis lupus) population ecology, distribution, and conflicts with
humans is essential for their effective management and conservation. Though numerous
studies of gray wolves have been conducted in the Great Lakes region, few have addressed the regional population overall. We
are assembling and will analyze region-wide
information on gray wolves to understand their
population and spatial ecology. Our overarching goals include development of a regional
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integrated model of wolf population dynamics,
delineation of species distributional limits, and
quantifying diverse interactions with humans.
We intend to provide wildlife managers tools
and recommendations to inform a regional
approach to long-term management of this
species. This collaboration involves eleven
different state, tribal, federal, and provincial
agencies, including the Global Wildlife Conservation Center, US Geological Survey, Michigan
Department of Natural Resources, Minnesota
Department of Natural Resources, US Department of Agriculture, Wisconsin Department
of Natural Resources, Grand Portage Band of
Lake Superior Chippewa, Ontario Ministry of
Natural Resources and Forestry, National Park
Service, Fond du Lac Resource Management
Division, and 1854 Treaty Authority.

Improved human well-being reduces
global trade in threatened species
Nicholas L. Fowler, Kenneth F. Kellner,
Jerrold L. Belant
Global trade of wildlife and their parts is extensive and diverse. Representing a multibillion-dollar industry, humans trade in nearly 25%
(n = 7,638) of the world’s mammal, bird, reptile,
and amphibian species. Some activities, such
as legal hunting, may positively affect wildlife
conservation whereas others, such as the
illegal bushmeat and exotic pet trade, can
threaten species persistence and biodiversity.
Working collaboratively with researchers from
the University of Florida and University of Sheffield (United Kingdom), our goal is to evaluate
factors influencing the trade of threatened species to better inform national and international
conservation efforts.
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Using data from the International Union for the
Conservation of Nature, Bird Life International,
and the Convention on International Trade in
Endangered Species, we are assessing relationships between the number of threatened
species traded and indices of human well-being and wildlife protections not previously
considered among global nations. Preliminary
results indicate that a 20% reduction in economic disparity and associated improvements
in human well-being can reduce the probability
a threatened mammal species is traded by up
to 33%. Implicit to variables we assessed, our
results suggest that efforts aimed at increasing
average human life expectancy, expanding
access to education, and increasing opportunities for sustainable economic development
will reduce reliance on wildlife trade for basic
income and nutrition.

Early results also indicate that nations with
greater percentages of protected lands also
exhibit increased trade in threatened species. Importantly, protected areas were only
effective where funding and enforcement can
sustain ongoing efforts to stop illegal take of
wildlife. The spatial co-occurrence of protected areas and global hot spots of biodiversity
and traded species indicates that improved
enforcement of protected areas in the tropics
may dramatically reduce the global trade in
threatened species. As we continue our analyses we will also consider effectiveness of
governments in mediating trade.
It is important to recognize many people
around the world rely on the trade of threatened species for basic income and nutrition.
Previous research also indicates that the lack
of alternative sources of income were associated with participation in the illegal trade of
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luxury wildlife parts such as rhinoceros horn
and elephant ivory. Effective policy aimed at
reducing trade in threatened species will likely
require a combination of community-based
approaches and national and international regulations stemming both supply and demand.
As the global human population continues to
increase, our work will be useful in identifying
priority areas to employ strategies through
effective legislation which promote synergistic
improvements in humanitarian and conservation efforts worldwide.
Our work provides fine-scale mechanistic evidence of the role of apex carnivores mediating
competition between subordinate competitors.
As large carnivores continue to recolonize,
improved understanding will allow for better
prediction of the effects on intraguild carnivores and prey populations to inform species
management.

Interference competition supports
niche partitioning in sympatric canids
Nicholas L. Fowler, Tyler R. Petroelje,
Todd Kautz, Kenneth F. Kellner,
Dean E. Beyer, Jerrold L. Belant
Dominance relationships among co-occurring carnivores are well reported. For example, wolves (Canis lupus) may displace coyotes (C. latrans) through competition for prey
and coyotes may avoid wolves due to risk of
being killed. Similarly, coyotes appear dominant over red foxes (Vulpes vulpes) and coyotes are commonly reported to kill red foxes.
However, due to the differences in body size
reducing overlap in prey selected by these
species, competition between wolves and
red foxes is suspected to be low. Therefore,
the recolonization of wolves may indirectly
increase red fox abundance through wolf
competition with coyotes. Despite wide support for this reported trophic cascade from
wolves to coyotes to red foxes, a mechanistic demonstration of this relationship has not
been reported.
Working collaboratively with the Michigan
Natural Features Inventory and the Little
Traverse Bay Band of Odawa Indians, we
are evaluating the spatial and temporal
occurrence of wolves, coyotes, and red
foxes in northern Michigan. We established
348 remote camera sites and collected
>600,000 images (6,370 of wolves, 10,137
coyotes, and 4,876 red foxes). Using multispecies occupancy modeling and compari-
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sons of daily activity patterns we observed
that occurrence of coyotes was reduced
where wolves were present, and occurrence
of red foxes was greater where coyotes
were absent. These patterns together resulted in greater occurrence of red foxes in
areas where wolves were present. Though
co-occurring spatially with wolves, red foxes
avoided wolves temporally by concentrated
their activity at night. This allowed red foxes
to exhibit similar activity patterns as coyotes
with reduced risk due to the spatial avoidance of coyotes by wolves. Collectively, our
results demonstrate that red foxes may use
multiple strategies to reduce competition
with wolves and coyotes and that increased
occurrence of wolves may release red foxes
from competition with coyotes.

Using remote cameras for long-term
monitoring of wildlife
Hailey M. Boone, Elizabeth K. Orning,
Nathaniel H. Wehr, Mark C. Romanski,
Seth A. Moore, Jerrold L. Belant
Remote cameras are a popular tool to monitor
wildlife populations, including species abundance and distributions. As part of our ongoing research with the National Park Service to
introduce wolves (Canis lupus) on Isle Royale
National Park, we established an extensive
camera array across the island. These cameras
allow us to document relationships between
wolves and prey species. We also are able to
pair locations of GPS-collared wolves to camera images to further examine social structure,
pack formation, and reproduction. Additionally,
with cameras installed both on and off trails we
are investigating how wolves and other mammals respond to visitor abundance and distribution across the island.
Although analysis of camera surveys is underway, our preliminary review of the first
survey year during 2019–2020 is promising.
We obtained over 850,000 images including
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detections of wolves, red fox (Vulpes vulpes),
American marten (Martes americana), river
otter (Lontra canadensis), moose (Alces alces),
North American beaver (Castor canadensis),
snowshoe hare (Lepus americanus), red squirrel (Tamiasciurus hudsonicus), and deer mouse
(Peromyscus maniculastus). We also obtained
the first images of wolf pups born since the
introduction began. Camera images on 29
September 2019 indicate at least two pups
were born to 014F, a breeding female wolf
introduced from Mitchipicoten Island, Ontario,
on 23 March 2019.
Additionally, through collaboration with the
Grand Portage Band of Lake Superior Chippewa, we established a second camera array
in the Grand Portage Reservation, Minnesota.
The standardization of these arrays will allow
us to investigate differences in large mammal
community ecology of these two systems.
To assist us in processing the large numbers
of images, we are working with an artificial
technology-based program to systematically
review images collected from both Isle Royale
and Grand Portage.

Wolves and the Isle Royale
environment
Mark C. Romanski, Elizabeth K. Orning,
Kenneth F. Kellner, Dean E. Beyer Jr., Kristin
E. Brzeski, John Hart, Donald H. Lonsway Jr.,
Ashley A.D. McLaren, Seth A. Moore, Brent
R.Patterson, Lynette R. Potvin, Michelle L.
Verant, Tiffany M. Wolf, Jerrold L. Belant
In 2018, the National Park Service decided to
augment the number of gray wolves (Canis lupus) on Isle Royale National Park to restore this
apex carnivore, predator-prey dynamics, and
potential cascading effects to other trophic relationships in the Isle Royale environment. The
introduction phase is being carried out over a
3–5-year window (2018–2022), with the goal
of establishing a genetically robust wolf population sourced from several mainland Great
Lakes wolf populations. In the initial 3-years, 19
wolves were captured in Michigan, Minnesota,
and Ontario and translocated to Isle Royale. As
of 14 April 2020, we estimated 14 wolves present on Isle Royale. Eight wolves have died with
the most common cause of mortality being
intraspecific aggression.
GPS collar location data suggested female
wolf 014F denned in spring 2019 and established several rendezvous sites over the following summer. Images from a remote camera
support at least two pups were reared through
September 2019. Location data from GPS collars also demonstrated movement and activity
consistent with denning behavior for wolf 001F
in early April 2020. Forthcoming genetic anal-
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ysis of scat samples collected at the den site
will provide additional support for reproduction
and minimum pup counts. Limited data suggested potential for denning activity for wolves
012M and 015F during spring 2020; however,
collar failure precluded confirmation.
Median monthly movement rates varied
among collared wolves, with male wolf movements greater overall than those of female
wolves. Male movements declined from introduction through April 2020 whereas female
movements were more consistent. Overlap of
movements between males and females was
greatest during winter and spring 2020, when
wolf associations were greatest. Spatially,
wolves tended to traverse greater portions of
the archipelago shortly after introduction with
areas occupied becoming smaller over time.
Associations among introduced wolves varied,
with strength and consistency increasing overall through April 2020.
We investigated clusters of wolf GPS locations
during May–September 2019 to estimate predation or scavenging events. Of 381 location
clusters investigated, we identified 50 predation events of which 24 were moose (Alces
alces): 18 calves, 4 yearlings, 2 adults; 19 were
beaver (Castor canadensis), 3 were snowshoe
hare (Lepus americanus), and 4 were other
species. We documented 117 instances of concurrent space use by wolves at these clusters.
Thirty-one instances (26.5%) were associated
with prey remains, 62.4% were associated with
rest sites, and 11.1% were unknown.

No external parasites or evidence of disease
were detected during capture and translocation, but preliminary serological testing revealed previous exposure to canine parvovirus
and canine distemper in more than half of the
wolves translocated. We initiated a genomic
monitoring program for Isle Royale wolves;
preliminary results suggest genetic variation
of translocated wolves were representative of
their source populations.
We estimated moose abundance during 14–15
March 2020 using a double-count distance
sampling framework from a helicopter. We surveyed approximately 95% of Isle Royale and
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observed 236 moose in 136 groups. Overall,
we estimated 584 moose (95% confidence interval [CI] = 441.3–772.3) available for detection
during the survey, representing a mean density
of 1.09 (95% CI = 0.82–1.44) moose/km2.
During summer 2019 we installed 156 remote
cameras about 1 km apart on and off trails to
document wolf distribution in relation to prey
species and determine how wolves and other
mammals respond to visitor abundance and
distribution. We will continue monitoring wolf
and moose populations with our partners to
characterize their effects on this ecosystem and
the success of the wolf introduction program.

Investigating large mammal community
ecology in the Great Lakes region
Nathaniel H. Wehr, Hailey M. Boone,
Elizabeth K. Orning, Seth A. Moore,
Mark C. Romanski, Jerrold L. Belant
We recently partnered with the Grand Portage
Band of Lake Superior Chippewa to examine predator-prey interactions among wolves
(Canis lupus), black bears (Ursus americanus),
moose (Alces alces), and white-tailed deer
(Odocoileus virginianus) in northeastern Minnesota. This partnership grew from our collaborative research with the National Park Service
to introduce wolves to Isle Royale National
Park. While the Grand Portage Reservation and
Isle Royale National Park are similar in latitude
and habitat composition, they differ in com-
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deer; Grand Portage Reservation), examine
the effects of black bear and wolf predation on
moose calves and white-tailed deer fawns, and
examine changes in wolf movement and habitat use related to seasonal ungulate migration.

position of large carnivores and management
objectives. Wolves and moose are important
species in both ecosystems, but white-tailed
deer and black bears occur only on the Grand
Portage Reservation. We are developing a
comparative study to investigate differences
in large mammal community ecology of these
two systems.
Specifically, our primary goals of this research
are to investigate potential differences in wolf
behavior between areas with one ungulate
prey species (moose; Isle Royale) and two
ungulate prey species (moose and white-tailed
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To accomplish these goals, wolves, moose,
white-tailed deer, and black bears have been
captured and fitted with GPS on Grand Portage
Reservation. To complement data obtained
from these animals, we deployed 118 remote
cameras to estimate the distribution and
abundance of these and other wildlife species
throughout the reservation.
Similar to our work on Isle Royale and in the
Upper Peninsula of Michigan, we are using
GPS collar data from carnivores to identify potential predation sites and conservation detection dogs to locate prey killed or scavenged
at these sites. We will use this information to
better understand wolf and black bear predation rates, particularly of moose calves and
white-tailed deer fawns, to aid management of
these species.

CHAPTER

Four

TOOLS AN D P UB L ICAT IO N S

Population modeling software for a
wide range of mammal species
Kenneth F. Kellner, Jerrold L. Belant
We are developing a software tool for modeling mammal populations. The software builds
on the demetR package our program previously developed for modeling bear populations.
Our new software package will allow users to
simulate and analyze changes in population
size for many mammal species under various
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conditions. The model takes as input population parameters (e.g. survival probability,
litter size) that are often already measured by
scientists and managers, or readily available in
the literature. We plan to test the model by examining how human-caused mortality impacts
populations of endangered Asiatic cheetahs
(Acinonyx jubatus venaticus) and Persian leopards (Panthera pardus tulliana).
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Staff Profiles
Hailey Boone, Graduate Research Assistant
Hailey is a PhD student studying predator-prey relationships between wolves
and moose in Isle Royale National Park, Michigan. Her research interests include
carnivore and ungulate ecology and management, predator-prey relationships,
and sampling techniques to estimate abundance and movement.

Shannon Finnegan, Graduate Research Assistant
Shannon is a PhD student studying movement ecology, diet, and
behavior of brown bears on the Kodiak Archipelago. Her research
interests include large carnivore behavioral ecology and conservation.

Nick Fowler, Graduate Research Assistant
Nick is a PhD student evaluating mechanisms of coexistence among
intraguild carnivores and their effect on a shared prey species. His research
interests include large mammal ecology and predator-prey dynamics.

Mariela Gantchoff, Research Scientist
Mariela is currently a postdoctoral research associate investigating
aspects of population and spatial ecology of recolonizing black bears in
Missouri. Her research interests include carnivore resource use and behavior,
spatial ecology and landscape connectivity, and applied conservation.
Jacob Hill, Research Scientist
Jacob is a postdoctoral research associate studying roost dynamics and
niche overlap between turkey and black vultures. His research interests
include understanding how human activities influence ecosystem functioning
with a particular interest in endangered species conservation.
Amanda Holland, Research Associate
Amanda is a research associate examining niche segregation in black and
turkey vultures of the coastal southeastern U.S. to mitigate increasing humanvulture conflicts, including aviation collision risks. Her focus is avian ecology
and conservation with special interest in spatial and landscape ecology to
examine movement patterns and areas of importance for wildlife.
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Todd Kautz, Graduate Research Assistant
Todd is a PhD student conducting research on white-tailed deer and
predator ecology in Michigan’s Upper Peninsula. Todd’s research interests
include population dynamics, animal energetics, predator-prey interactions,
and techniques for abundance estimation
Ken Kellner, Wildlife Conservation Scientist
Ken is now working as the wildlife conservation scientist after transitioning
from a postdoctoral research associate focused on deer management in
New York State. His research interests include population and agent-based
modeling, ecosystem responses to disturbance, wildlife disease, and opensource tools for reproducible research.
Ashley Lutto, Outreach and Program Coordinator
Ashley is the outreach and program coordinator after transitioning from a
research scientist position on the Michigan Predator Prey Project. Her research interests include predator-prey interactions and carnivore ecology,
as well as environmental education, with a particular interest in engaging
local schools with current research projects.
Imani Mkasanga, Research Associate
Imani is a field biologist working on our studies in the Serengeti ecosystem
and is pursuing a MS degree in Biodiversity Conservation at the University
of Dar es Salaam. His research interests include large carnivore ecology
and conservation.
Stanslaus Mwampeta, Research Associate
Stan is a field biologist working on our research in the Serengeti ecosystem, emphasizing lions and is pursuing a PhD degree on methods to
improve lion population estimation. His research interests include understanding carnivore co-occurrence, resource use, and predatory-prey relationships.
Beth Orning, Research Scientist
Beth is a postdoctoral research associate organizing the field efforts to
characterize wolf introduction in Isle Royale National Park. Her research interests include interspecific competition, predator-prey interactions, spatial
ecology, large carnivore demography, and applied research management.
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Tyler Petroelje, Research Scientist
Tyler is a PhD candidate while also quantifying white-tailed deer movements and abundance in relation to chronic wasting disease in the Upper
Peninsula of Michigan. His research interests include predator-prey relationships, movement ecology, and multi-scale resource selection.
Sarah Schooler, Graduate Research Assistant
Sarah is PhD student studying elk habitat use and timber harvest on
Afognak and Raspberry Islands, Alaska. Her research interests include
predator-prey biology, large carnivore ecology, animal movement ecology, remote sensing, use of genetics to study population and movement
ecology, and complex spatial habitat modeling.
Merijn van den Bosch, Research Assistant
Merijn is a PhD student studying spatial ecology of wolves in the Great
Lakes region. His research interests include human-wildlife conflicts, carnivore ecology, avian ecology, and conservation biology.

Nate Wehr, Graduate Research Assistant
Nate is a PhD student studying predator-prey interactions in Isle Royale
National Park, Michigan and Grand Portage Reservation, Minnesota. His
research interests include spatial ecology, community ecology, and management of game mammals.

Joining us in 2021…
Alejandra Zubiria Perez, Graduate Research Assistant
Ale is an incoming PhD student studying population ecology of wolves in
the Great Lakes region. Her research interests include carnivore ecology
and behavior, human-wildlife coexistence, and wildlife management.
Jamshid Parchizadeh, Graduate Research Assistant
Jamshid is an incoming PhD student whose research will be focused on
wolves in the Great Lakes region. His research interests include large
carnivore ecology, large carnivore-human and predator-prey interactions,
and large carnivore management and conservation.
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Thank You!
The research we conduct is made possible by the generous support of our numerous
colleagues, collaborators, and partners.
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