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A BSTRACT
This project provided three UWEC students with field experience in using GPS to map
deer tracks in the snow. Deer tracks are one of the most common manifestations of winter
wildlife activity in Wisconsin, they are readily visible when walking in the ‘Northwoods.’
While much attention has been given to the tracking of deer activity via radio-collars, this
methodology provides only ‘ball-park’ locational accuracy. It is not currently feasible to
track individual deer with GPS collars, it is possible to make very accurate maps of the
network of deer tracks and activities in a specific location. The methodology is quite
simple – following a snowfall, student researchers would walk a GPS unit along the paths of
recent deer tracks left in the snow. Paths would be rated by the amount of deer traffic – yes
deer tend to use and re-use established trail systems with some paths having the traffic of
a ‘deer interstate.’ Other signs of deer activity such as browsing, watering, bedding and
scats would also be located.
Tracking deer activity is a popular research activity in a variety of disciplines that are
concerned with deer populations and habitat. This project applies GPS technologies with
sub-meter accuracy to the mapping of deer movements and activities. The subtle twist in
this methodology involves the mapping of the physical evidence of deer movements and
activities as represented by deer tracks in the snow.
This project builds on existing deer tracking research with the development of a new
methodology. By collecting data on the movements of a community of deer rather then an
individual radio-collared deer, GPS data which precisely maps deer tracks and activities
should provide valuable insight into deer behavior.
The significance of this project is that it develops a new high technology approach to the
mapping of deer movements and habitats. Currently deer movement studies most
frequently employ radio collars to track the movements of individual deer. While a valuable
tool, the triangulation of radio signals simply does not provide precise locational
information. This project represents an attempt to apply GPS, with sub-meter accuracy, to
the study of deer movement. This approach shifts the focus from tracking individual deer,
to mapping the physical evidence of deer movement – tracks in the snow. Students will
map the network of deer tracks along with browsing, watering, bedding and scat sites in a
small 40 acre deer yard as a means of better understanding winter deer activity.
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During winter months, deer may concentrate in areas called
deer yards. These areas consist of dense, heavy cover which
protect the deer from the elements. This may explain why a
number of bedding sites were found near patches of white pines
in the area we mapped. With the heavy cover, there is usually an
abundance of small trees and portions of shrubs available for the
deer to feed on. The amount of snowfall in Wisconsin restricts
the movements of the deer and can cover the small shrubs they
feed on, but chances of survival increase if a protected area is
found. The movement of these deer to deer yards usually begins
in December and can be triggered by snow depth or cold
temperatures.
Winter is a particularly difficult time for deer. In mild winters,
deer may move out from the yards and find food in surrounding
areas. This may explain the trails leading across the open fields
and crossing the road. In severe winters, the deer remain close
together in the yard and may have to settle for a starvation diet.
Most deer are able to survive harsh weather for two or three
months, but if the snow and cold continue longer than this, many
of the weak may die.
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V ALERIE B OYARSKI

I am a Psychology major and a Women's
Studies minor. I completed my first three
years of my undergraduate degree at the
University of Wisconsin Madison and will
graduate this Spring from UW- Eau Claire. I
have a long-standing interest in animal
behavior and took a graduate level courses
in primate behavior in Madison. In the fall
of 1999, I conducted a research experiment
with mallards, testing the Ideal Free Model
of behavior with positive and significant
results. I hope to go to graduate school to
further my knowledge in animal behavior
and conduct field research in this area.
To be able to apply GPS to the study of
animal behavior was challenging and
exciting. I feel this is an area that many
animal behaviorists and wildlife ecologists
could benefit from as it is done in a
naturalistic setting while still providing
many types of insightful data. I learned a
great deal about how GPS data is collected
and processed in several programs in order
to achieve a visual representation of the
data. Use of GPS technologies is an area
that will undoubtedly become more
common in animal research as its benefits
become known to environmental scientists.

I am a senior Biology major with an
Environmental Science minor. I became
interested in GPS and GIS in the fall of 1999
while taking a Computer Techniques in
Geography class with Sean Hartnett. In that
class I developed GPS and GIS mapping
skills, and learned mapping programs such
as Pathfinder Office, ArcView and Adobe
Illustrator.
In the field of biology, I am interested in
horticultural biology, ecology and
conservation biology. I will be conducting
field research with biology professor Dr.
Evan Weiher in the summer of 2000 in a
project titled "A Multivariate Investigation of
Prairies and Oak Savannas in the Lower
Chippewa River Corridor". This research will
allow me to use my plant ecology, ecology
and conservation biology skills. After
graduation in the December of 2000, I plan to
seek a job relating to these fields of interest.
Eventually, I would also like to obtain a
master’s degree, possibly in landscape
ecology or another related field.
Overall, this project has enabled me to
enhance my GPS and GIS skills, as well as

I'm a junior Biology major with an
Environmental Science minor. I’ve taken a
number of animal and plant biology classes.
I am also interested in studying how human
influenced changes affect the ecology of
different environments. I intend to pursue
my interests further by attending graduate
school, focusing on herpetology. This
summer, I'll be working in southern California
on an internship studying the Desert
Tortoises. I will monitor their nesting sights
and track their daily movements.
I became interested in animals and the
environment at a very early age. My parents
greatly influenced my life because they took
me camping, fishing, and hunting. I learned
a lot about deer behavior from my father, an
avid outdoorsman. He taught me to track
deer, identify scrapes, rubs, and scat piles,
as well as distinguish between doe and buck
behaviors. Because of my interest in deer
behavior and wildlife ecology, I was very
interested in this project. I didn't know how
to use GPS equipment or how it might
benefit biologists. Sean Hartnett taught me
the basics so that I could successfully track
deer and gain a better understanding of how
I might use these techniques in the future.

L OWES C REEK W INTER D EER Y ARD
DEER TRACKS

Feeding Sites

This project made it clear that previous GPS experience
is not particularly necessary to conduct this kind of
research. The students quickly learned how to use the
equipment and apply GPS technology in order to create
a visual representation of the data.
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T RAIL P ATTERNS
There are a low number of heavily
traveled trails throughout the site
and trails that lead across the road
into a field where nearby
landowners provide bait piles for the
deer. Very few of the deer trails
actually crossed the road which may
be for safety reasons, or simply
because the trail goes straight
towards the feeding site.
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C OLLECTING H ABITAT D ATA
The actual data collection proved to be quite complicated at
times. There were numerous trails in a relatively small area
with a seemingly chaotic pattern. It was difficult to decide
which trail to follow and often times trails would veer into or
intersect other trails. Also, being a wooded area, the GPS
reception was sometimes problematic. At times there were not
enough available satellite signals for the units to calculate
positions. Maneuvering along the same paths as smaller,
shorter and more agile deer also proved adventurous with the
GPS pack and antenna. We developed trail gymnastic skills in
order to move through the brush or duck under fallen trees as
the deer did.

O N THE C OMPUTER

Comparing Winter and Spring Research

In the winter, the main trails as well as the less
frequented trails were easy to see and follow, but in
spring, the trails are less visible. Much less energy is
expended by following already defined paths through
the snow, so deer will repeatedly use the same trails
throughout the winter. In the warmer months, deer have
more freedom to move around and stray off of the main
trails. Feeding also plays a role in this behavior, since
food is everywhere and not only available in certain
areas.
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In the GIS lab, we first transferred the data from the GPS
unit into Pathfinder Office and viewed maps of the data. Next
we exported the GPS data to ArcView GIS, and the habitat
features were plotted over high-resolution aerial photographs.
Here we were able to see patterns in the data and analyze the
deer habitat. These maps were then exported to Adobe
Illustrator so the information could be presented in a poster
format.

The site chosen for this research project is
approximately 40 acres in size, with a perimeter of
1.17 miles. Lowes Creek Road makes up the western
edge of the site area and Lowes Creek itself is the
eastern border of the site. A large field with a crosscountry ski trail makes up the southern border and
there is another small field in the northwest corner of
the site. There is no real pronounced physical border
defining the northern edge of the site. There is a small
stream meandering through the site which is used as
a watering site by deer and other animals in the area.
The vegetation is mainly deciduous with a few patches
of White Pine scattered throughout. The deciduous
vegetation consists mainly of oaks, Hackberries and
Silver Maple with numerous types of undergrowth
covering the ground.

Watering Sites

Deer Highways

4 - 5 Tracks

D EER

I N THE F IELD

L OWES C REEK S TUDY A REA

GPS Experience
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Our task in the field was to follow the deer trails throughout
the Lowes Creek deer yard while carrying GPS units and to stop
along the way to plot points. We plotted watering, foraging,
bedding, urination, and scat sites we encountered along the
trails. We first followed the main highways and then branched
off to follow the less traveled paths. We divided the area into
sections, usually dictated by natural landmarks, and
concentrated our data collection in a different area each trip to
the Lowes Creek field site.

Tracking deer with the GPS equipment is not only less
disturbing to the deer physically than the use of radio
tracking collars, but also supplies researchers with
information they would not otherwise obtain. Much can
be learned about behavior by monitoring an animal's
pattern of movement within its home range.
By following deer trails one can see behavioral
patterns emerge, such as where the animals ate, drank,
and bedded down and how scat and urination sites were
more concentrated at the intersections of trails.
Because these various locations were marked with the
GPS equipment, the locations could be viewed on the
computer generated map and correlations could been
seen between behavior and movement. This is essential
for learning how effectively deer use their home range,
as well as how unnatural factors like baiting change
behaviors.
Deer baiting can alter deer behavior. Bait piles tend to
draw more deer into an area that could not normally
support them. If baiting ceases, deer will forage on all
the low boughs in the area and may clean it out so the
area can no longer support the population at all.

M APPED F EATURES OF W INTER D EER H ABITAT

One additional aspect of this research concerned the utilization of GPS technologies by
environmental scientists that had little or no previous GPS experience. After a few deer
mapping expeditions students quickly became familiar with the operation of the GPS
receivers and the transformation of GPS data into maps. The GPS was quite effective in
generating detailed maps of deer habitat that exceeded the mapping accuracy provided by
radio collar techniques. These detailed maps also proved quite valuable for understanding
aspects of deer behavior relevant to fields of study other than geography.

We used three Trimble ProXR GPS (Global Positioning
System) units to map various spatial characteristics of whitetail
deer habitat. We first created a data dictionary that included
types of deer activity evident in the snow. Examples include
watering, foraging, urination, scat, and bedding sites mapped as
points, deer trails mapped as lines, and the entire deer yard
mapped as a region.

Benefits of Using GPS to Track Animals
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A comparison of
winter trails to
spring trails. Note
that the spring trail
is still visible, but
much less defined
than the winter trail.

F EEDING
Jenny and Valerie collecting data by the stream.

Feeding sites were quite difficult to
detect due to the fact that we could only
see evidence of recent browsing areas.
Feeding sites were often clustered near
to the bedding sites, as well as being
near to main deer highways. The
feeding sites recorded in this area are
limited due to the residential feeding of
the deer outside of the mapping area.
Watering sites are mostly
concentrated in and around the small
stream leading into Lowe's Creek.
However, there are some watering sites
present in the marshy areas near the
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We found a number of bedding sites along the edge of the field a
few yards from the woods. There are reasons for this type of
behavior.
Deer use their keen sense of smell and good eyesight for
protection from predators. When deer bed down, they tend to lie in
close proximity of each other, each positioned to face a slightly
different direction. This increases the range over which the deer
can look for predators or other dangers. When a deer lies down, it
usually places its back to the wind and will face the direction it
cannot obtain olfactory information from. A deer will use its sense
of smell to identify predators from behind, but must depend upon
eyesight to identify predators in front of it.
We also found beds within browsing areas. During the winter,
traveling takes more energy because of the snow. If a deer can
bed near feeding areas, it does not have to expend as much
energy.
The number of beds we recorded could not accurately be used to
estimate the population of deer in the area however, because deer
will use a different sites each night, though they may stick to the
same bedding area.

S CAT AND U RINATION S ITES
It was clear that scat and urination
sites were concentrated on the more
frequently used trails. Not only for
the obvious reason of the number of
deer on these trails, but because of
the majority of urination and
defecation sites near to the
intersections of two trails. This leads
us to believe that these behaviors are
a way of marking territory or defining
one's trail.
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