EVALUATING MANAGEMENT

STRATEGIES FOR CHRONIC
WASTING DISEASE IN MICHIGAN )
WHITETAIL DEER

Managing chronic wasting
disease (CWD)—an al-
ways-fatal neurologic dis-
ease in whitetail deer, mule
deer, elk, moose, and other
members of the deer fami-
ly—continues to challenge
wildlife managers tasked
with sustaining healthy and
abundant deer herds. The
disease continues to spread
and is now found in wild
deer in 31 U.S. states and
four Canadian provinces.
Wildlife agencies in west-
ern states, where the dis-
ease originated and has
been spreading since the
1980s, report population
declines in mule deer and
elk. Despite best efforts by
managers to prevent the
introduction and spread of
CWD, there are few instanc-
es where management was
considered effective. One of
these examples, however, is
alocal culling program con-
ducted annually in north-
ern Illinois, which has
helped keep CWD at low
levels since the early 2000s.

This persistent mys-
tery surrounding the effec-
tive management of CWD
drives our research at Mich-
igan State University. With
funding from the Michigan
Department of Natural Re-
sources (DNR), we built a
simulation model to create
wild deer populations infect-
ed with CWD and to assess
how various management
actions affect population and
disease dynamics. Our goal
was to produce a tool that can
answer common questions
state wildlife managers ask
when faced with a new out-
break of CWD, such as: How
many deer do we need to re-
move to stop or slow disease
spread? Which areas should
we target for deer removal to
be most effective at reducing
CWD? How soon do we need
to implement management to
make the biggest impact on
the disease?

We built this model
using data collected in
real-time on GPS-collared
deer in our study area of
mid-Michigan—another study
funded by the Michigan DNR
and led by Boone and Crockett
fellow Jonathan Trudeau.
These location data revealed
fine-scale movement and hab-
itat use information, such as
seasonal home range sizes and
habitat preferences and dis-
persal rates, times, and dis-
tances for each age class and
sex of Michigan deer, which
we then applied to our simu-
lated deer population. Al-
though we simulate deer with
behaviors and movements
specific to mid-Michigan and
model them onreal geograph-
ic areas located in Michigan,
we built our model to make it
easy for wildlife managers in
other states to add deer and
landscape information specif-
ic to their state.
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Once we had a model
deer population that moved
and interacted with each oth-
er and their environment
similar to the real GPS-col-
lared deer in our study area,
we infected the virtual deer
with CWD using disease data
collected by CWD researchers
and Midwest state agencies
that report prevalence rates
of CWD in their wild deer
each year. With both the deer
population and CWD per-
forming as expected for
CWD-infected deer popula-
tions in the Midwest, we be-
gan to assess various disease
management strategies. These
strategies were developed in
close collaboration with wild-
life managers and research-
ers at the Michigan DNR and
wildlife biologists at the Unit-
ed States Department of Agri-
culture’s Wildlife Services,
which state agencies often
hire to perform localized

LEFT: Noelle assisting with the capture and GPS-collaring of whitetail deer in mid-Michigan, a partner
project led by Michigan State University and the Michigan Department of Natural Resources. They used a
drop net to capture the deer. It is a huge net held up with a pole with bait placed in the center. There is a
remote trigger to monitor the net from a distance and drop it once deer go under. They are able to capture
multiple deer at once and it is fairly effective in agricultural fields during winter. BELOW: Two of the
GPS-collared deer inhabiting the mid-Michigan study area which we collected movement and habitat use
information to inform the CWD model.
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Although much about this
disease remains unknown, we
do know that CWD is too large
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I was raised on the south side of
Chicago. I went to college thinking
I wanted to work in a wildlife
conservation department within

a large zoo—the extent of my
knowledge about wildlife careers.
During my undergraduate program
at the University of Illinois,

I joined the chronic wasting
disease (CWD) lab and became
interested in wildlife diseases

and applied research. I stayed
with the CWD lab for my master’s
degree to assess how a long-

term deer management program
affected deer habitat use and
spatial structure in an important
natural area with implications for

day? How many total deer
do youremove by the end
of the season? How do
your deer removal efforts

and success rates change  yjinfected (green) and infected (orange and red) deer
over time? depicted as dots on a study area located in mid-Michigan

One of the primary atYear5, 10, and 15 of a model simulation. The map on
questions in this study the left det;fuls the suitability of habitat for deer, with
was whether changes to d_eer more likely to be Iog:ated and use areas s.hade'd

light blue to yellow. The images on the right visualize
fine-scale deer removal here the disease agent, infectious mutated proteins or
practices could improve ‘prions,’ were deposited into the environment and where
managers’ chances of uninfected deer can then encounter them and become
; ; i« infected. The landscape changes from black to light brown

slowing or Stopplng. dis in the model as prions are shed by infected deer and
ease spread. To begin to  ;ccumulate in each area.
answer this, we imple-

mented and assessed a
suite of local deer remov-
al techniques in the mod-
el, including ring culls of
various sizes, which in-
volves the removal of deer
within a specified dis-
tance of a detected case of
CWD, and more spatial-
ly-targeted removal meth-
ods, such as removing
deer onlylocated in areas
with high-quality deer
habitat with the assump-
tion that deer are more
likely to come into contact

Year 5

potential disease spread. After my
MS, I began my PhD at Michigan
State University where the Boone
and Crockett Quantitative Wildlife
Center was initiating a multi-year
CWD project. For my dissertation,
I am evaluating effective
management strategies for CWD
in Michigan's free-ranging deer
herds. My research interests focus
on wildlife infectious diseases,
wildlife policy, and wildlife
management. In the future, I aim
to make an impact on wildlife
diseases and policy as a wildlife
disease ecologist within a federal

and spread the disease in or state agency.

those areas. Holding the
modeled deer population
and underlyinglandscape
constant across scenarios,
we then tracked CWD over
time to identify the deer
removal methods that
could stamp out the dis-
ease or were more effec-
tive at slowing its spread.

Other ideas we are
currently exploring with
the model include how the
environment and deer
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population, such aslandscape
type and deer density, affect
management success; identi-
fying the proportion of deer
needing to be removed for
disease eradication to belike-
ly; and how variability in the
implementation of manage-
ment practices, such as deer
removal and land access
rates, affect management
success. However, the possi-
bilities of this model to an-
swer questions asked by
wildlife managers and allow
them to make more informed
management decisions go far
beyond these initial assess-
ments. The model can inves-
tigate CWD management
strategies beyond localized
deer removal, such as altered
hunter-harvestrates and reg-
ulations on baiting and sup-
plemental feeding.
Although much about
this disease remains un-
known, we do know that CWD
istoolarge of a threattoreal,
live deer populations to at-
tempt to test management
strategiesina trial-and-error
fashion. Wildlife agencies
must detect the disease early
and act fast to have any
chance of extinguishing the
disease. Once CWD becomes
established in a wild deer
herd, the chances of getting
rid of the disease appear to
be nearly zero. To better un-
derstand and predict the
usefulness of management
strategies for CWD, we pro-
vide wildlife agencies and
researchers with a modeling
tool where they can safely
implement and investigate
management scenarios for
CWDinavirtual yetrealistic
environment. =

A herd of whitetail deer feed in
an agricultural field within the
mid-Michigan study area.

The deer that is farthest back in
the photo is GPS-collared with
ear tags after having previously
been captured and fitted with

a GPS collar by Noelle's MSU-
MDNR field study.
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LIFE AND DISEASE EVENTS EXPERIENCED BY SIMULATE]j

WHITETAIL DEER EACH YEAR WITHIN THE MODEL <

SEASONAL FUNCTIONS

Hunting mortality < DECEMBER
(daily)

Hunting mortality < NOVEMBER
(daily)

Hunting mortality = OCTOBER
(daily)
Fall dispersal and
migration (daily) | SEPTEMBER

AUGUST
DAILY FUNCTIONS
Move
Increase time since infected (in days)
Shed prions

Become infected indirectly
Become infected directly
Die from CWD

MONTHLY FUNCTIONS

Increase age (in months)
Increase time since given birth (in months)
Environmental prion decay

JANUARY € Hunting mortality
(daily)

FEBRUARY
MARCH
APRIL
MAY € Give birth
(daily)
JUNE € Give birth (daily)
Spring dispersal

and migration
JuLy (daily)

Die from natural causes (baseline mortality)

Give birth

Die as young fawn

Die from hunting

Spring dispersal and migration

Fall dispersal and migration ¥ |
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