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Welcome to the second annual report of the Camp Fire Program in Wildlife Conservation!
A lot has happened at the Camp Fire Program in Wildlife Conservation this year! Now that we
have completed our first full year of operation and much of the dust has settled, we are prepared to meet many of our next set of challenges in wildlife conservation. As you will see while
turning the pages of our annual report, we have continued our focus on conducting applied wildlife science to inform management and conservation. Our work has become even more diversified than in the past, ranging from an evaluation of antler point restrictions on white-tailed deer
harvests in southeastern New York, to characterizing the success of introduced wolves to Isle
Royale National Park, to helping clinical researchers find ways to reduce blood clotting in human patients after surgery. Within this report you will learn more about these and other recently
completed projects, as well as some of our ongoing work in wildlife conservation, outcomes of
our amazing group of staff and students.
I am pleased to note that this report also differs in that we have added an Outreach section. We
feel strongly that translating science and conservation issues to various publics is of great importance and look forward to this area of our program growing over the coming years. Too, we
had the honor of providing the evening lecture titled “Pride of the Serengeti: assessing the past,
planning the future of lion conservation in Africa” as part of the formal dedication of the Camp
Fire Conservation Fund Conference Center and celebration of the 100th Anniversary of the Roosevelt Wild Life Station. We feel privileged to have been part of this occasion and appreciated
all of the Camp Fire members that were able to attend.
We had several people join our program this year, including Ken Kellner as a research scientist
exploring deer and carnivore issues in New York and beyond, as well as Beth Orning, also a research scientist providing oversight to our efforts toward the introduction of wolves to Isle Royale
National Park. Sarah Schooler began in July as a PhD student and will investigate responses
of Roosevelt elk to brown bear risk and timber harvest. Amanda Holland joined us and is now
investigating roost site dynamics of black and turkey vultures to seek solutions toward mitigating
risk to aircraft. Finally, Ashley Lutto transitioned to her new position as outreach and program
coordinator, with one of her first responsibilities to coordinate and develop this annual report.
We are excited to have all of these new folks with us, and along with our current staff, collaborators, and sponsors, are enthusiastic about what the future holds in 2020!
Sincerely,

Jerrold L. Belant
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How have antler point restrictions
affected the white-tailed deer harvest
in New York State?
Kenneth F. Kellner, Jeremy E. Hurst,
David W. Kramer, Jerrold L. Belant
Historically, the harvest of white-tailed deer
in New York State has focused on younger
bucks. As a result, fewer bucks survive to
reach older age classes than would be ex-

pected without hunting pressure. Over time,
this has contributed to a deer population with
more younger bucks, despite the fact that
many hunters would prefer more opportunities to hunt larger, older bucks. Responding
to interests of hunters and legislators, the
New York State Department of Environmental
Conservation (DEC) implemented antler point
restrictions (APRs) in several of the state’s
wildlife management units (WMUs), beginning
in 2005. The APRs changed regulations for
legal bucks in order to protect about 75% of
yearling deer from harvest. Under the APRs, a
legal buck had to have at least one antler that
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had ≥ 3 points each ≥ 1 inch (2.5 cm) long.
Using 22 years of data, we examined how
the deer harvest changed in the WMUs affected by the APRs, compared to adjacent
areas where regulations remained the same.
The APRs reduced yearling buck harvest as
expected, with the percentage of yearlings
declining from >60% of the harvest to <20%.
At the same time, the proportion of the harvest

in multiple older age categories increased.
There was an initial decline in the total size of
the buck harvest in APR areas, but the effect
was short-lived as hunters adjusted to the
new regulations. We initially predicted that
some hunters in the APR areas would chose
to harvest anterless deer instead; however, we
found no evidence of changes in the anterless
harvest.
Although the APRs did reduce the harvest
of yearling bucks, they remain controversial
among hunters based on survey data. As an
alternative, the DEC has conducted outreach
encouraging hunters to voluntarily avoid har-

vesting younger deer (“Let Young Bucks Go
and Watch Them Grow”). We found that in the
adjacent areas, outside the APRs, there were
similar reductions in the proportion of yearlings in the buck harvest. This suggests that

many hunters are willing to voluntarily pass
up chances to harvest younger bucks, in order
to increase opportunities to harvest older,
larger bucks in the future.
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Using citizen science data collected
by hunters to examine responses of
canids to human development
Kenneth F. Kellner, Jacob E. Hill,
Mariela G. Gantchoff, David W. Kramer,
Amanda M. Bailey, Jerrold L. Belant
With the increasing human disturbance of the
natural environment, it is important to investigate how human activities influence wildlife
populations across large areas and over
long periods of time. In many cases, it is very
difficult to collect wildlife data at these large
scales. One solution is the use of citizen
science data, in which members of the public
participate in scientific work. Hunters are ideal
for collection of citizen science data, due to
their time spent in, and familiarity with, the
natural environment.
We used citizen science and land cover data
to examine how two canid species, coyote
and red fox, have responded to development
and agriculture across New York State. The
ranges of both species have expanded over
the past decade, and both are known to make
use of human-dominated habitats. Where they
overlap, red foxes are typically outcompeted
by coyotes for the same resources. Thus, we
predicted that both species would be more
common in areas of the state with a greater
proportion of land-use in agriculture or developed land cover types. We also predicted
that red foxes would be less abundant where
coyotes were more abundant. To test these
predictions we modeled counts of red foxes
and coyotes derived from sighting logs collected by bow hunters in New York State from
2004–2017.
We found that coyotes had a negative response to human development, while red
foxes had a positive response to both development and agriculture. Agriculture provides
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food and denning resources for red foxes,
whereas coyotes may prefer forested areas
for denning. We did not find evidence of a relationship between coyote and red fox abundance. Red foxes may be able to coexist with
coyotes by altering their diets and habitat use,
or by maintaining territories in small areas

between coyote territories. Our study demonstrates the value of citizen science, and particularly hunters, in collection of data across
long time periods and large areas (i.e., the
entire state of New York) that would otherwise
be impossible to obtain.
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Anthropogenic mammal mortality
increases with the human footprint
Jacob E. Hill, Travis L. DeVault,
Guiming M. Wang, Jerrold L. Belant
Over the Earth’s terrestrial surface, wildlife
species are adversely affected by an increasing number of anthropogenic impacts
to the landscape, collectively termed the
“human footprint”. However, there is limited
understanding of how the human footprint

Make Index
Smaller
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influences cause-specific mortality in wildlife.
We conducted a synthesis of cause-specific
mortality of North American terrestrial mammals, compiling 247 studies that as a group
determined the cause of death of 6,607 adult
mammals among 19,910 individuals monitored.
We examined how traits such as human footprint of the study area, species lifespan, and
diet interacted to influence anthropogenic
mortality of mammals.

We found that species lifespan as well as the
interaction between lifespan and the human
footprint were positively associated with the
proportion of mortality attributed to anthropogenic sources. Our results indicate that anthropogenic mortality of mammals increases with
increasing human-associated impacts on the
landscape, and that longer-lived species are
affected more than their shorter-lived counterparts. As the human footprint increased,
shorter-lived mammals were minimally impacted, while longer-lived mammals experienced

pronounced increases in anthropogenic mortality. This pattern likely accounts for the extirpation of longer-lived, larger-bodied mammals
from many human-dominated areas. We also
found that as the human footprint increased
in magnitude, harvest mortality declined while
vehicle mortality increased. These shifts in
mortality can have substantial implications for
understanding wildlife population dynamics
and managing wildlife populations across
landscapes impacted by anthropogenic
activities.

11

Black bear mortality across their
range is largely caused by humans
Mariela G. Gantchoff, Jacob E. Hill,
Kenneth F. Kellner, Nicholas L. Fowler,
Tyler R. Petroelje, Laura Conlee,
Dean E. Beyer Jr., Jerrold L. Belant
With past and current efforts to restore populations of large mammal species following extirpations, it is key to understand and
quantify their mortality sources to plan for
their sustainable conservation. Black bears in

particular have lost over 40% of their historic
range in North America, however they have
been reintroduced or restored successfully in
several states. With current populations increasing and expanding, it is vital to quantify
the degree to which black bears are impacted
by human activities.
We quantified cause-specific mortality (legal harvest, illegal kill, vehicle collision, or
12

natural) for 247 black bears in three focal
populations: Michigan (stable, hunted population), Missouri (recolonizing, unhunted), and
Mississippi (recolonizing, unhunted). Of these
bears, 31% died while being monitored and
of those, 89% were due to human causes
and 11% due to natural or unknown causes.
We found that males were three times more
likely to die than females, and that illegal kills
were more common in unhunted populations.
Through a simulation modelling approach, we

found that for a small unhunted population
of 100 individuals, human-caused mortality
would reduce population size by up to 20%
in 15 years. Additionally, to compare our focal
results to their broader geographic range, we
conducted a large-scale assessment of black
bear mortality sources across North America,
finding 31 studies that collectively monitored
the fates of 2,630 bears. Overall, we found
that human-caused mortality was the domi-

nant source for all populations, even unhunted populations.
We demonstrated that black bears are exposed to high levels of human-caused mortality
throughout their range, and the potential for
human activities to slow population growth of
small, expanding populations. Management
and conservation of large and wide-ranging
mammals will depend on holistic strategies that
integrate not only biological and ecological
factors, but also political and socio-economic
issues to achieve successful coexistence.

Estimating white-tailed deer
abundance using a passive
camera trap array
Todd M. Kautz, Nicholas L. Fowler,
Tyler R. Petroelje, Dean E. Beyer, Jr.,
Jerrold L. Belant
When making decisions about managing
wildlife populations, updated estimates of
density or sex/age composition are widely
useful. This may be especially important for
hunter-harvested populations such as white-

tailed deer, to ensure sustainable harvests
and aid in providing better hunting opportunities for stakeholders. In many areas, annual
deer population density can be estimated by
analyzing the age and sex characteristics of
harvested deer to reconstruct the population
in previous years. However, in Michigan’s
Upper Peninsula (UP) there are many areas
with few or no antlerless deer harvest permits
allotted, meaning little data is available from
hunter harvest aside from adult males. This
leaves a large gap of knowledge, because
does and fawns make up most of the UP deer
population.
As part of our long-term study of the effects of
weather, habitat, and predators on white-tailed
deer populations in the UP, deer abundance
estimation has been a primary goal. Project
researcher Jared Duquette first developed an
occupancy modeling based approach to estimate deer densities during 2009–2011. Beginning in 2012 and in conjunction with the Michigan Department of Natural Resources (MDNR),
we have conducted an annual late summer
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remote camera survey near the town of Crystal Falls in the west-central UP. Until 2017, this
survey used corn as bait at each camera site
to maximize detections and help standardize
habitat selection among sites. However, with
the detection of Chronic Wasting Disease
(CWD) in a UP deer in 2018, the use of bait for
long-term monitoring became inviable due to
the risk of spreading disease at concentrated
feeding sites. In response, we piloted a new
passive approach making use of low-use trails
created for logging and off-road vehicle use
in the western UP. Because deer and other
wildlife travel and browse along these trails of
relatively low human use, these trails offer an
alternative to baited sites while providing relatively standardized sites and adequate rates
of deer detection to inform statistical models.
Although analysis of camera surveys without
bait is continuing, our preliminary data from
the first survey during July–September 2018
looks promising. In total, more than 28,000
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images of animals were obtained including
24,274 images of deer. Although final abundance estimates are in progress, our preliminary estimate indicates similar deer density
and precision to previous estimates using
baited sites. In addition, the amount of personnel time and material expense to complete an
unbaited survey is greatly reduced in comparison to a baited survey.
After our implementation in 2018 of the passive
deer camera survey, MDNR staff have taken
over this survey. The UP has historically been a
challenging area to manage deer, and with the
emerging considerations of CWD it will likely
be more important to monitor the population in
coming decades. Toward this end, it is our intent that passive camera arrays provide a new
tool for MDNR managers to estimate annual
densities of adult male, adult female, and fawn
deer without the need to capture, harvest, or
provide artificial feed to deer.

Habitat suitability and connectivity
differs between female and male black
bears in Missouri
Mariela G. Gantchoff, Laura Conlee,
Jerrold L. Belant

Many species exhibit differences between
females and males in body size, coloration,
or ornaments. However, these differences can
also exist beyond physical attributes, such
as movement, risk tolerance, or prey choice.
Male carnivores can be more tolerant of
human modified areas, are often involved in
more vehicle collisions, and are more likely to
cause human-wildlife conflicts. To evaluate if
differences between females and males could
influence their large-scale conservation planning, we quantified sex-specific habitat suitability for a low-density recolonizing population of black bears in Missouri, using telemetry
data from 57 females and 43 male bears from
2010 to 2018.

habitat fragmentation. We identified several
female only corridors, and corridors for both
sexes had the highest proportion of agriculture in the center of the corridor network. Human-caused barriers (roads and agriculture)
with high restoration potential were 2–4 times
more numerous than natural barriers (lakes
and rivers). Only 42% of female core areas
and 13% of female corridors, and 37% of male
core areas and 10% of male corridors, are
currently under legal protection. This suggests
that private landowners will play a key role in
the maintenance of high quality habitat and
corridors for black bears in Missouri.
When differences in habitat suitability between sexes exist, failure to account for these
differences could result in underestimating
important factors for one sex while overestimating them for the other. This bias can potentially lead to misguided decisions and suboptimal use of limited financial resources. By
improving models when sex-specific data is
available, we can better focus these resources in areas where there is reproductive potential, leading to more accurate assessments of
species’ conservation status, and better identifying areas vital for species movement and
persistence.

We found that male suitable range was 66%
larger than female suitable range. Also males
were predicted to occur in more human-modified areas and more likely to be present in developed land and agriculture. We then identified core areas for each sex (patches larger
than the average annual range), which represented 50–60% of their potential suitable
ranges, suggesting a considerable amount of
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Identification of carnivore kill
sites are improved by verified
accelerometer data
Tyler R. Petroelje, Dean E. Beyer, Jr.,
Nathan J. Svoboda, Jerrold L. Belant
Kill rate is the central process of predation
and estimation of kill rates along with prey
composition in carnivore diets is important for
understanding the effects of predators on their
prey. However, due to typical low densities
and often cryptic behavior, estimating carnivore diet and predation is challenging.
Monitoring animal movements from GPS
collars is common in studies of carnivores
and other species difficult to observe, including use of clusters of GPS locations to detect
potential predation sites. Unfortunately, discerning certain activities using GPS location
data alone can be difficult. Accelerometers
mounted within GPS collars can lend insight
into animal behavior by measuring their force
of movement at short intervals over long periods of time.
We verified activity thresholds for American black bears, a bobcat, and wolves with
GPS-collars containing on-board accelerometers by visual observations of captive
animal behavior. We used these thresholds
to identify active locations at investigated
clusters for free ranging collared carnivores
and used generalized linear models in a
competing model framework to assess use of
GPS, landscape (land cover type, hydrology,
and roads), and activity data for improving
detection of kill sites for black bears, bobcats,
coyotes, and wolves using logistic regression.
Top-performing models included activity data
and correctly assigned 54–68% of clusters
as kill sites. By including activity data, we can
improve identification of predation sites compared to using GPS movement data alone.
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Interference competition between
coyotes and wolves during variable
prey abundance
Tyler R. Petroelje, Dean E. Beyer, Jr.,
Todd M. Kautz, Jerrold L. Belant
Where ecologically similar species co-occur,
with the same resource requirements, competition will take place. The occurrence of a
dominant species displacing a subordinate
species from an area is referred to as interference competition. Wolves and coyotes are
sympatric across much of their range in North
America. Both can be efficient predators of
white-tailed deer and in some regions, is their
primary prey.

Wolves and coyotes appeared to experience
significant overlap with respect to diet, activity periods, and space-use. Additionally,
this overlap occurred across the three time
periods, though it was most notable before
fawns were born and food resources are more
limited. However, coyotes exhibited greater
flexibility with respect to resource use at the
population-level and coyotes used space
differently when inactive to avoid wolves. This
flexibility in resource use allows coyotes to
co-exist with wolves through finer-scale partitioning of food and spatial resources than has
previously been identified.

We assessed the potential for niche overlap
between wolves and coyotes as evidence for
interference competition. We examined overlap for these species by examining their diets
through scat analysis, daily activity periods
from accelerometers on GPS collars, and
space-use from GPS data with respect to land
cover, landscape characteristics, and prey distribution (ruffed grouse, snowshoe hare, and
white-tailed deer adult females and fawns).
We also examined overlap across three time
periods defined by fawn availability.
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Protected areas reduce poaching but
not overall anthropogenic mortality of
North American mammals
Jacob E. Hill, Travis L. DeVault,
Jerrold L. Belant
Protected areas are established for diverse
conservation strategies, but their effectiveness
for conserving species varies widely. We compiled studies that used telemetry to determine
cause-specific mortality of North American
mammals and compared mortality sources
of animals monitored in areas classified as
protected by the International Union for Conservation of Nature (IUCN) and non-protected
areas. Our dataset consisted of 358 studies
which monitored the fates of 28,925 individuals and documented 9,348 mortalities of
known cause across 66 mammalian species.
Although anthropogenic mortality was found
to be higher in protected areas, we did not
find evidence that protected area status was
associated with that difference. However,
poaching was 75% lower in protected areas,
likely a result of increased enforcement and
reduced access for people compared to
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non-protected areas. Within protected areas,
we found no evidence that number of years
since protection nor IUCN category of protection influenced any mortality source, but proportion of anthropogenic mortality on average
decreased by 4% with each additional 50 km2
in protected area size. These results suggest
that larger protected areas may be more
effective at reducing anthropogenic mammal
mortality. They likely provide more space
for animals to meet resource requirements,
reducing excursions of animals outside protected areas where they may have increased
interactions with humans. Predation mortality also increased with increasing protected
area size, which may be due to a more intact
suite of predators in larger protected areas.
Species body mass was an important factor
determining susceptibility to harvest mortality
and anthropogenic mortality overall. Protected areas in North America were associated
with reduced poaching mortality of mammals,
but the ecological importance of this reduction
is likely influenced by population- and species-specific factors.
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Centennial celebration of Roosevelt
Wild Life Station and Camp Fire
Conservation Fund Conference
Center dedication
In April we had the honor of participating
in the formal dedication of the Camp Fire
Conservation Fund Conference Center coinciding with the Centennial Celebration of
the Roosevelt Wild Life Station. The beautiful
new conference center proved to be a great
space for our lecture on Pride of the Serengeti: assessing the past, planning for the future of lion conservation in Africa. During the
lecture, past efforts and future needs in lion
conservation were explored based on our
current research projects across the Serengeti ecosystem. There was a great turn
out with over 300 audience members in
attendance!
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Pictured from left to right are Shannon, Ken, Todd, Jerry, Nick, Sarah, Jacob, Mariela, and Ashley.

Since the official dedication and opening of the Camp Fire Conservation Fund
Conference Center, the space has been
well used for many lectures and events.
In the months and years to come, it will
certainly continue to be a main feature
here on the State University of New
York College of Environmental Science
and Forestry campus. In addition, the
extensive collection of animal mounts
housed outside of the center is a main
point of attraction for students, staff,
and visitors!
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Public Outreach Overview
As part of our Michigan Predator Prey Project, we hosted individuals from the Michigan
Department of Natural Resources (MDNR),
Keweenaw Bay Indian Community Natural
Resources Department), Michigan State University, Michigan Out-of-Doors, and other
members of the public during black bear den
checks and white-tailed deer trapping. We
interviewed for a local television production
and gave presentations at the MDNR District
1 Conservation Officers Meeting and Partners
for Watershed Restoration on our research.
Additionally, we hosted 25 undergraduate
students from Purdue University Forestry and
Natural Resources Summer Practicum for field
techniques seminars and workshops, includ-
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ing demonstrations of detection dogs, carnivore immobilizations, fawn capture, vegetation
surveys, and deer telemetry. We continued
to connect with local K-12 public schools in
Michigan and gave presentations to 11 classes,
reaching 263 students. This was a fantastic
opportunity to involve and provide information
to younger students about research going
on in ‘their backyard’. Similarly, we hosted 21
educators from the MDNR Academy of Natural
Resources-North for demonstrations of project
field techniques and to develop methods to
connect classrooms with peer-reviewed scientific research.
We hosted 906 Outdoors (Discovering) to
participate in a local television special on the

Upper Peninsula Deer Movement Study. We
attended and presented project updates at
the MDNR annual Wildlife Division meeting.
We attended the Joint Conference of The
American Fisheries Society and The Wildlife
Society in Reno, Nevada which was a wonderful opportunity to present our research
and network with other wildlife professionals across North America. Our group gave
presentations on sex-specific landscape
suitability for black bears, cause-specific
vertebrate mortality around the globe, and
antler point restrictions for white-tailed deer
in New York.
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Using our website and social media, we’ve
continued to connect with and update interested members of the general public on Camp
Fire Program in Wildlife Conservation research
projects and findings. Through both social
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media platforms we provide weekly updates
related to project on goings, including ‘behind
the scenes’ looks the field work behind the
research. On our Facebook page alone, we
have over 5,000 ‘followers’!

Presentations to scientific and
professional groups:

carnivore. Joint Conference of The American
Fisheries Society and The Wildlife Society, Reno,
Nevada.

Belant, J.L., F. Bled, C.M. Wilton, I.J. Mkasanga,
S.B. Mwampeta, W. Mwakilema, and R. Fyumagwa. 2019. Lion abundance in Serengeti is
greater than expected. Etosha 112 Symposium,
Etosha National Park, Namibia.

Gantchoff, M. G., L. Conlee, and J. L. Belant.
2019. Sex specific habitat suitability and connectivity for Missouri bears. Eastern Black Bear
Workshop, Potosi, Missouri.

Belant, J.L. 2019. Pride of the Serengeti: 100th
Anniversary of the Roosevelt Wild Life Station
and dedication of the Camp Fire Conservation
Fund Conference Center. Syracuse, New York.
Belant, J.L. 2019. Addressing conservation
challenges for human-wildlife coexistence.
State University of New York College of Environmental Science and Forestry Board of Trustees Meeting, Syracuse, New York.
Belant, J.L. 2019. Addressing conservation
challenges for human-wildlife coexistence.
State University of New York College of Environmental Science and Forestry College Foundation Board of Directors Meeting, Cooperstown,
New York.
Belant, J.L., D.E. Beyer, Jr., J.F. Duquette, N.L.
Fowler, T.M. Kautz, T.R. Petroelje, and N.J. Svoboda. 2019. Role of predators, winter weather,
and habitat on white-tailed deer fawn survival
in Michigan. Eastern Black Bear Workshop,
Potosi, Missouri.
Belant, J.L. 2019. A review of lion population
estimation techniques. African Wildlife Consultative Forum, Victoria Falls, Zimbabwe.
Finnegan, S.P., N.J. Svoboda, and J.L. Belant.
2019. The role of optimality on the movement
ecology, energetics and diet of brown bears.
Kodiak Brown Bear Trust Annual Meeting,
Alaska Department of Fish and Game, Kodiak,
Alaska.
Gantchoff, M. G., L. Conlee, and J. L. Belant.
2019. Conservation implications of sex-specific landscape suitability for a large generalist

Hill, J.E., T.L. DeVault, J.L. Belant. 2019.
Cause-specific mortality of the world’s terrestrial vertebrates. Joint Conference of The
American Fisheries Society and The Wildlife
Society, Reno, Nevada.
Kautz, T. M., T.R. Petroelje, A.L. Lutto, J.C. Magee, N.L. Fowler, J.L. Belant, and D.E. Beyer,
Jr. 2019. Michigan Predator-Prey Study 20092019: Summary and update of deer survival in
a 4-predator system. Safari Club International
Foundation Conservation Committee strategic
planning meeting, Escanaba, Michigan.
Kautz, T. M., A.L. Lutto, N.L. Fowler, J.C. Magee, J.L. Belant, and D.E. Beyer, Jr. 2019. Role
of predators, winter weather, and habitat on
white-tailed deer fawn survival in Michigan.
Partners for Watershed Restoration Meeting,
Porcupine Mountains, MI.
Kellner, K.F., J.E. Hurst, D.W. Kramer, and J.L.
Belant. 2019. Effects of antler point restrictions
on white-tailed deer harvest in New York State.
Joint Conference of The American Fisheries Society and The Wildlife Society, Reno, Nevada.
Kellner, K.F. and J.L. Belant. 2019. Assessment
of Bowhunter Sighting Log. Big Game Management Team Meeting, Greenport, New York.
Kellner, K.F. and J.L. Belant. 2019. Effects of
antler point restrictions on white-tailed deer
harvest in New York State. Big Game Management Team Meeting, Saratoga Springs, New
York.
Petroelje, T.R., T. Minzey, J.L. Belant, D.E. Beyer, Jr., and D.J. O’Brien. 2019. U.P. Deer Movement Study: Quantifying Upper Peninsula deer
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movements and abundance, preparing for
CWD management. Michigan Department of
Natural Resources Annual Wildlife Division Meeting, Grand Traverse Resort, Acme, Michigan.

Presentations to hunting groups,
service organizations, and schools:
Lutto, A.L., J.C. Magee, N.L. Fowler, T.M. Kautz,
J.L. Belant, and D.E. Beyer, Jr. 2019. Role of
predators, winter weather, and habitat on
white-tailed deer fawn survival in Michigan’s
Upper Peninsula. Purdue Wildlife Ecology Field
Class, Silver Mountain Field Station, Pelkie,
Michigan.
Lutto, A.L, N.L. Fowler, T.M. Kautz, J.C. Magee,
J.L. Belant, and D.E. Beyer, Jr. 2019. Michigan Predator-Prey Project. West Iron County
Schools Agriculture Biology Class, Iron River,
Michigan.
Lutto, A.L, N.L. Fowler, T.M. Kautz, J.C. Magee,
J.L. Belant, and D.E. Beyer, Jr. 2019. Michigan Predator-Prey Project. West Iron County
Schools Fifth Grade, Iron River, Michigan.
Lutto, A.L, N.L. Fowler, T.M. Kautz, J.C. Magee,
J.L. Belant, and D.E. Beyer, Jr. 2019. Michigan Predator-Prey Project. West Iron County
Schools First and Second Grades, Iron River,
Michigan.
Lutto, A.L, N.L. Fowler, T.M. Kautz, J.C. Magee,
J.L. Belant, and D.E. Beyer, Jr. 2019. Michigan Predator-Prey Project. West Iron County
Schools Kindergartens, Iron River, Michigan.

Schools Third and Fourth Grades, Iron River,
Michigan.
Lutto, A.L, N.L. Fowler, T.M. Kautz, J.C. Magee,
J.L. Belant, and D.E. Beyer, Jr. 2019. Michigan Predator-Prey Project. West Iron County
Schools First Grade, Iron River, Michigan.
Lutto, A.L, N.L. Fowler, T.M. Kautz, J.C. Magee,
J.L. Belant, and D.E. Beyer, Jr. 2019. Michigan Predator-Prey Project. West Iron County
Schools Second Grades, Iron River, Michigan.
Lutto, A.L, N.L. Fowler, T.M. Kautz, J.C. Magee,
J.L. Belant, and D.E. Beyer, Jr. 2019. Michigan Predator-Prey Project. West Iron County
Schools First Grade, Iron River Michigan.
Lutto, A.L, N.L. Fowler, T.M. Kautz, J.C. Magee,
J.L. Belant, and D.E. Beyer, Jr. 2019. Michigan Predator-Prey Project. West Iron County
Schools First Grade, Iron River, Michigan.

Seminars and Workshops:
Lutto, A.L, N.L. Fowler, T.M. Kautz, J.C. Magee,
J.L. Belant, and D.E. Beyer, Jr. 2019. Field techniques for Michigan Predator-Prey Project.
Michigan Department of Natural Resources’
Academy of Natural Resources, Silver Mountain
Field Station, Pelkie, Michigan.
Lutto, A.L., J.C. Magee, N.L. Fowler, T.M. Kautz,
J.L. Belant, and D.E. Beyer, Jr. 2019. Field techniques for wildlife capture and predation investigation. Purdue Wildlife Ecology Field Class.
Silver Mountain Field Station, Pelkie, Michigan.

Lutto, A.L, N.L. Fowler, T.M. Kautz, J.C. Magee,
J.L. Belant, and D.E. Beyer, Jr. 2019. Michigan Predator-Prey Project. West Iron County
Schools Sixth and Seventh Grades, Iron River,
Michigan.

Outdoor shows:

Lutto, A.L, N.L. Fowler, T.M. Kautz, J.C. Magee,
J.L. Belant, and D.E. Beyer, Jr. 2019. Michigan Predator-Prey Project. West Iron County

Michigan Out-of-Doors – 14 March 2019
https://www.youtube.com/watch?time_continue=670&v=mu5oBuW10Tw
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906 Outdoors, Discovering – 11 March 2019
http://www.906outdoors.com/906outdoors/videos/S343.html
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Are warming climates leading to a
trophic mismatch among brown bear
food resources?
Shannon P. Finnegan, Sarah L. Schooler,
Nathan J. Svoboda, Jerrold L. Belant

A disruption in the timing of primary food availability for brown bears may be leading to a
phenomenon called trophic mismatch. This occurs when species, such as migrating salmon
or berry producing plants, change the timing
of repeated stages in their life cycles, such as
spawning or fruiting. On the Alaskan Kodiak
Archipelago, warmer summers in recent years
have led to changes in the timing of berry
ripening (earlier onset) and salmon spawning (later onset), often resulting in an overlap
of the availability of both resources which
are usually more temporally distributed. The
effects of this trophic mismatch are somewhat
unknown for brown bears but a recent study
has suggested that brown bears are engaging in a prey switching behavior, favoring less
energy dense berries over salmon. However,
these results were based largely on observational data in a single small location.
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As part of our research on brown bear ecology on the Kodiak Archipelago, we aim to further investigate this phenomenon through the
use of combined GPS collar data and isotope
analysis of brown bear hair samples to estimate brown bear diet during summer and fall.
We are collecting hair samples during brown
bear captures for GPS collar fitting on Afognak, Raspberry, and Sitkalidak islands, as well
as from hunter-harvested bears from across
the archipelago. Considering previously determined hair growth rates, we will cut hair to
represent food consumed during summer and
fall months (July–October). We will estimate
berry ripening times through the use of timelapse cameras placed on 5 berry producing
species, and use salmon escapement data
collected by Alaska Department of Fish and
Game for spawning time estimates. From this
we will estimate the percentage of assimilated
salmon in the diet of brown bears in relation to
level of trophic mismatch (i.e., temporal overlap of available ripe berries and salmon) to
determine whether prey switching and trophic disruption is occurring. The results of this
work will help us to understand the impacts
of warming climates, and trophic mismatch of
resources on brown bear ecology.
.

Can hibernating black bears provide
insights to prevent blood clotting in
humans?
Nicholas L. Fowler, Dean E. Beyer, Jr., Jerrold
L. Belant, Amanda Fazzalari, Giacomo Basadonna, Alper Kucukural, Kahraman Tanriverdi,
Milka Koupenova, Natalie Pozzi, Jahnavi Kakuturu, Ann Friedrich, Ron Korstanje, Marjory
Brooks, Eric W. Dickson, Alexander J. Palesty,
Jane Freedman, Mitchell A. Cahan
In the northern reaches of their distribution
black bears may den for up to 6.5 months,
forgoing food and water and reducing their
metabolism by as much as 50%. However, a
variety of adaptations allow bears to maintain
a body temperature greater than typical hibernators (e.g., ground squirrels) while conserving
muscle and heart strength along with skeletal
integrity. Bears also appear to be immune to
blood clotting which can be fatal for post-surgery human patients during recovery. In
2015, we teamed up with researchers at the
University of Massachusetts Medical School
(UMASS) to continue their ongoing research

to evaluate adaptations in blood components
between active and denning black bears.
Understanding the mechanisms which prevent
blood clotting in denning bears may improve
our ability to predict and mitigate these effects
in humans in the future.
During our research on the Michigan Predator Prey Project, we collected over 50 blood
samples from summer active and denning
black bears. This included the establishment
of a processing laboratory at our project field
station and onsite training from UMASS researchers who accompanied our team in the
field. Furthering our investigation, we also performed among the first liver biopsies of wild
denning black bears allowing for more direct
evaluation of differences in RNA among active
and denning bears.
We continue to work closely with UMASS researchers publishing our findings in technical
journals and presenting our research at the International Association for Bear Research and
Management Conference and the Academic
Surgical Conference.
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Elk response to brown bear
predation risk
Sarah L. Schooler, Shannon P. Finnegan,
Nathan J. Svoboda, Jerrold L. Belant
Predators can impact prey directly through
mortality and indirectly through fear of mortality. Prey respond to this risk of predation in
a variety of ways, including changes in space
use, distributions, and activity patterns. These
responses have the potential to reduce the
amount of time animals can spend foraging,
which may have important implications for
the ability of prey to survive and reproduce.
Therefore, understanding prey response to
risk of predation is key for understanding
patterns in animal behavior and space use, as
well as managing prey populations.
There have been few studies assessing Roosevelt elk response to brown bear predation
risk. Brown bears are highly effective predators of elk, especially elk calves, and thus can

impact elk population dynamics both directly
and indirectly. Brown bears may create risk
for elk in multiple ways, based on their distribution, food availability, and daily activity.
Elk can similarly respond to this predation risk
by altering their locations, movement patterns, and vigilance behavior. To examine elk
response to different types of risk by brown
bears, we fit more than 60 Roosevelt elk and
40 brown bears with GPS collars containing
accelerometers on Afognak and Raspberry islands within the Kodiak Archipelago of Alaska.
We will use collar data to determine areas of
high bear and elk use, elk movement patterns,
and elk behavior to investigate patterns of
multi-scale elk response to multi-scale predation risk by brown bears.
We predict that predation risk is higher for elk
when brown bears frequently use an area,
when alternative food sources for brown
bears, such as salmon or berries, are not
available, and during periods when brown
bears are most active. We predict that elk
will respond to high risk by selecting habitats
with increased cover, such as spruce forests;
moving across the landscapes either faster, to
avoid encounters, or slower, to increase vigilance; and becoming more vigilant overall.
Understanding how risk of predation by brown
bears impacts elk on Afognak Island is important for local elk population management, as
well as application to other elk populations
that co-exist with brown bears. By understanding the causes of risk and response by elk,
management decisions can be applied to decrease risk or aid in elk anti-predator behavior.
For example, if elk select spruce forests in
riskier areas, timber harvest schedules can be
managed to reflect the desired habitat type
for elk to avoid bear. Landscape management
can be used as a tool to improve our ability to
manage elk populations.
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Investigating risk allocation of whitetailed deer in the presence of multiple
predators, humans, and the nutritional
demands of a northern climate
Todd M. Kautz, Nicholas L. Fowler, Tyler R.
Petroelje, Dean E. Beyer, Jr., Jerrold L. Belant

White-tailed deer have evolved in the presence
of predators throughout their range and possess a variety of anti-predation adaptations.
Yet, “playing it safe” also comes at a cost to
deer in cases where anti-predator behaviors
may negatively affect other critical fitness components such as feeding or offspring care. For
example, a deer with its head raised to scan for
danger cannot take a bite of a ground-cover
forb at the same time. But how do deer balance the sometimes conflicting risks associated
with predation, nutrition, and reproduction?
Currently we are investigating this question in
Michigan’s Upper Peninsula where both predation and starvation are very real threats to
juvenile and adult deer.
Our deer risk study focuses on late summer
(July–September). Beginning from a risk avoidance hypothesis, there are several predictions
that can be made of how deer at this time may
meet nutritional needs while avoiding predation for themselves and, in the case of mothers,
their offspring. One strategy may be to simply
avoid predator encounters by avoiding the

areas predators use or the times that predators
are more active. Another strategy may be to
remain active in areas or times of high predation risk but allocate more time and energy
towards vigilance to detect predators. Finally,
since white-tailed deer fawns have a “hider”
strategy where fawns at times remain bedded
away from the mother, mothers may be able to
partially separate their own activity (and predation risk) from that of their offspring by leaving
their fawns behind on some occasions.
In our study area with black bears, coyotes,
wolves, bobcats, and humans present, effective anti-predation strategies for deer would
be a product of the activities of these 5 other
predator species. We anticipate that untangling
this 6-species game of ‘cat-and-mouse’ will
be difficult, but plan to make progress using a
dataset spanning 2012–2019 that includes deer
and predator remote camera images, radio-collared adult and newborn deer, and GPS-collared predators.
Ultimately, risk aversion behaviors employed
by deer are closely tied to our understanding
and management of deer populations, especially where predation is of concern. Decades
of research on white-tailed deer have generally indicated that predation is a primary mortality source for newborn fawns in most populations, and adult deer in some populations. Yet,
deer predation rates vary considerably among
different regions, including those which share
similar predator communities, and often vary
among years within the same area. One possible cause of variation in susceptibility to predation among deer populations is that certain
conditions allow deer to make more effective
use of their anti-predation adaptations. Knowing which conditions tend to facilitate deer
avoidance of predators may help managers to
predict or manipulate deer predation rates.
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Understanding roost dynamics and
niche partitioning of sympatric turkey
and black vultures in relation to
aviation risk
Jacob E. Hill, Amanda E. Holland,
Travis L. DeVault, Jerrold L. Belant

vultures leave roosts each morning and return
to them in the evening, proximity of roosts to
airports may increase risk of collisions. However, there has been limited research into factors
influencing roost site selection and roost size
of turkey and black vultures. A more thorough
understanding of factors influencing roost site
selection would allow for more informed predictions of where vultures are likely to roost
and for prediction of potential conflict areas.
Vulture diets also have implications for management, as carrion availability is a major
factor influencing vulture presence. Potential
sources of food for vultures include road kill,
landfills, and in some instances live prey.

Turkey vultures and black vultures have become abundant in many areas of the United
States due to factors such as reduced pesticide
use, habitat alterations, and increases in carrion abundance. Concurrent with expanding
geographic ranges and population increases
has been a rise in the number of human-vulture conflicts, including collisions with aircraft.
Between 1990 and 2007, vulture collisions with
civil aircraft in the United States caused more
than nine million dollars in damage.
Despite the increasing prevalence of both
vulture species, there remain unresolved questions regarding basic aspects of their biology
and ecology. Such gaps in knowledge include
information on roost-site selection and diets,
both of which can have implications for management in the context of aircraft collisions. As
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Diets of vultures can vary substantially across
their geographic ranges, therefore site-specific investigations of diet are often warranted.
Understanding diets of both species may help
in determining why vultures are locally abundant and facilitate elimination of food items
to disperse vultures when desirable. Furthermore, comparisons of diet between species will
further our understanding of how partitioning of
food resources promotes coexistence of both
species.		
The goal of this study is to understand diet and
roost-site selection of turkey and black vul-

tures. We are using wildlife cameras to monitor
vulture use of manmade structures such as
cell phone towers for roosting. Additionally, we
are collecting pellets from underneath roosts,
which we will use to analyze diet. This knowledge will inform management strategies to
reduce risk to military aviation and other affected stakeholders.

Wolf introductions in Isle Royale
National Park
Elizabeth K. Orning, Mark C. Romanski,
Jerrold L. Belant
As apex predators, wolves play a critical role
on the main island of Isle Royale National Park
by affecting the abundance and spatial distribution of moose, and by extension, the abundance, distribution, and type of vegetation on
the island. Wolf-moose relationships have been
studied on Isle Royale for over 50 years, providing one of the longest ecological studies of

predator-prey dynamics in the world. By 2016,
the combined effects of a 1980’s outbreak of
canine parvovirus and limited opportunities for
immigration to the island resulted in a genetically depressed population that had dwindled
to two wolves. Given the National Park Service’s (NPS) mandate to preserve and protect
the natural and ecological processes of all
park units, in 2018 the service decided to introduce wolves and restore the ecological role

of predation in the Isle Royale ecosystem. The
introduction phase is being carried out over a
3–5 year window (2018–2020), with the goal
of establishing a genetically robust wolf population sourced from several mainland Great
Lakes wolf populations. Partnering with NPS,
our overarching purpose is to characterize the
ecosystem function of wolves and facilitate
wolf management on Isle Royale. Our primary
goals during the introduction phase are to 1)
characterize the social organization and pack
formation of wolves introduced to the island,
2) document and quantify predator-prey relationships as wolves re-establish themselves on
the island, and 3) evaluate the success of wolf
introduction efforts on Isle Royale.
Since Fall 2018, 19 wolves were translocated
to Isle Royale from northeast Minnesota (n = 4),
Jostle Lake (n = 3) and Michipicoten Island (n
= 8) areas of Ontario, Canada, and the Upper
Peninsula of
Michigan (n
= 4). We are
using GPS
collar data
from wolves
introduced to
Isle Royale to
identify social
interactions,
group formation, prey
selection,
and prey acquisition rates. This information
will be useful in identifying potential effects to
moose (primary wolf prey) population dynamics, possible effects to secondary prey species
(e.g., beaver), and potential cascading effects
to other island species through positive (e.g.,
scavenge opportunities from wolf carcasses) or
negative (e.g., competition or predation) trophic
relationships on Isle Royale.
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Wolf cluster investigations in Isle
Royale National Park
Elizabeth K. Orning, Mark C. Romanski,
Jerrold L. Belant
As part of our ongoing research related to
wolf introduction on Isle Royale, we monitored
movements of 12 GPS-collared wolves from 1
May to 30 September 2019. We used the GPS
collar data to identify clusters of locations
where wolves spent a significant amount of
time in a small area and investigated these
sites to determine wolf use. To date, we have
investigated 381 cluster sites and located the
remains of 66 carcasses (17.3% of searched
sites). We determined probable predation or
scavenge events for 90.9% of prey remains
located. Of the 60 carcasses with this determination, 91.7% and 8.3% were identified as
predation and scavenge events, respectively.
Moose were located at 54.5% of these and
non-moose prey were present at the remaining 45.5% sites, including snowshoe hares and
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muskrats.
Of the 30 carcasses determined as moose
predations, 19 were calves, 10 were juveniles,
and 1 was an adult cow. Of the 25 non-moose
predations, 18 were beaver, 3 were snowshoe
hare, and 4 were other prey which included 2
red fox, 1 bird, and 1 muskrat. The 5 carcasses
determined as scavenge events were juvenile
female moose.
In addition to identifying prey acquisition sites,
we monitored associations and interactions
of 14 GPS-collared wolves introduced to Isle
Royale from September 25, 2018 to September 30, 2019. We have documented 122
instances of two or more wolves with overlapping space use. Twenty-nine cases (23.8%)
of space use overlap were associated with
prey remains and feeding behavior, 68% were
associated with bed sites, and wolf use for
the remaining 7.4% of sites could not be determined.
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CauseSpec: a database of global
terrestrial vertebrate cause-specific
mortality
Jacob E. Hill, Travis L. DeVault,
Jerrold L. Belant
One of the major impacts of humans on the
planet has been widespread faunal declines.
While there has been extensive documentation
of decreases in vertebrate populations, the
ecological and anthropogenic factors underlying these declines often remains unclear, as
do the proximate causes of vertebrate mortality. One technique to investigate mortality
patterns is the use of telemetry, which enables
researchers to monitor animals and investigate
carcasses of deceased animals to determine
a cause of death. This methodology is preferable to other techniques such as opportunistic
encounters of deceased animals because it
produces less biased estimates of mortality.
To this end, we constructed a database called
CauseSpec, which documents cause-specific mortality studies of the world’s terrestrial
vertebrates. We compiled studies that used
telemetry to monitor terrestrial vertebrates and
determine cause of death. We distinguished
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between anthropogenic and natural mortality
and also documented the specific mortality
source where possible (e.g., harvest, vehicle
collision, predation, and starvation). This database consists of 1,134 studies that collectively
monitored the fates of 123,747 individual animals. From this, there are 43,998 deaths of
known cause among 307 species. These data
can be combined with data on species morphology and behavior to examine how species
attributes influence susceptibility to various
mortality sources. Our database also includes
the geographic coordinates of the study site so
that site attributes can be included in analyses.
We also distinguish between adults and juveniles where possible, allowing for age-specific
mortality analyses. Study start and end dates
are available as well so that analyses of temporal changes in mortality are possible. Lastly,
users can select all cause-specific mortality
studies from a single species to perform a
species-level analysis. At a time when species
are disappearing from the planet, we hope that
this data set will enable more rapid analyses of
vertebrate cause-specific mortality to inform effective management of vertebrate populations
around the world.

Cluster identification from GPS data
Tyler R. Petroelje, Alban Guillaumet,
Nathan J. Svoboda, Dean E. Beyer, Jr.,
Jerrold L. Belant
Understanding carnivore predation and kill
rates is important to describe the influence of
predators on their prey. However, identifying
predation has historically been challenging.
With GPS technology, tracking movements of
carnivores has become common place and
we can use these data to investigate areas

carnivores visit. We developed a computer
program to facilitate identification of clusters
of GPS locations to find potential carnivore
predation sites which are output into a geospatial information system file format. This
model offers flexibility based on the species
being investigated as the user can specify
the time period of interest to search for GPS
locations to include in clusters as well as the
distance among GPS locations determined appropriate to define clusters.
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Estimating white-tailed deer
abundance from remote cameras
Tyler R. Petroelje, Todd M. Kautz,
Dean E. Beyer, Jr., Jerrold L. Belant
Understanding densities and demographics of wildlife populations is often important
when considering how to manage for harvest
or disease, however this information can be
challenging to acquire. Camera surveys have
become a relatively affordable population
monitoring tool and with adaptations of occu-

38

pancy models and camera survey data, relative densities of unmarked individuals can be
estimated. We developed a web application
for wildlife managers to facilitate estimating
white-tailed deer abundance and other demographics with confidence estimates using remote camera survey data. We provide a data
summary for users to explore raw data to better understand the influence of date on survey
results and incorporated the binomial-mixture
model of Royle and Nichols (2003) with daily
occupancy to estimate relative abundance.

Examining social networks and home
ranges of wolves introduced to Isle
Royale National Park
Kenneth F. Kellner, Jerrold L. Belant
We are developing an interactive web application that will allow managers, researchers,
and the public to explore the interactions and
movements of the wolves recently introduced
to Isle Royale National Park. Wolves on the
island are tracked using radio telemetry. For a
given date range, the application allows users

to visualize how wolves are interacting using
social network graphs; wolves that were often
located close together based on telemetry are
clustered on the graph. The application will
also allow users to model and plot the home
ranges of multiple wolves to see how these
home ranges overlap in space across the
island. As more data is collected, the application will be updated to reflect how the wolf
social network and distribution of home ranges
changes over time.
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For more information about or to use any of
the tools we developed, visit the ‘Products’
tab of our website (https://campfirewildlife.
com/products/). There you will find CauseSpec
database, cluster identification algorithm,
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and white-tailed deer density application, as
well as all of our previously developed tools!
Additionally, all future tools, including the Isle
Royale wolf movement application, will be
published there.
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Staff Profiles
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 human-vulture 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.
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
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Ken Kellner, Research Scientist
Ken is a postdoctoral research associate currently working on deer management in New York State. His research interests include population
and agent-based modeling, ecosystem responses to disturbance, wildlife
disease, and open-source tools for reproducible research.
Ashley Lutto, Outreach and Program Coordinator
Ashley is now working as 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.
Jack Magee, Research Technician
Jack is a research technician on the Michigan Predator Prey Project. Prior
to joining us, he has worked on several ungulate projects across the inter-mountain west, including work as a wildlife detection dog handler.
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 largely focus on the interspecific competition, spatial dynamics,
and population demography of large carnivores and she is particularly interested in research questions associated with predator-prey interactions,
competition, spatial ecology, population dynamics, 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.
Baraka Shaban, Research Technician
Baraka is a field biologist working on our projects in the Serengeti ecosystem. Born in Serengeti National Park, he has a long-standing interest
in wildlife of the Serengeti.

Joining us in January 2020…
Hailey Boone, Graduate Research Assistant
Hailey is an incoming 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.
Nate Wehr, Graduate Research Assistant
Nate is an incoming PhD student who will be studying predator-prey
interactions in Isle Royale National Park and northern Minnesota. His
research interests include the spatial ecology, community ecology, and
management of game mammals.
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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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