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Abstract Capture, handling, and collaring of wildlife in
urban environments pose unique challenges compared to
similar programs conducted in more remote locations. With
urban white-tailed deer (WTD) (Odocoileus virginianus)
populations generally increasing across North America, the
need to gain a better understanding of urban deer behavior
and ecology is essential for effective management. Global
Positioning System (GPS) telemetry collars can efficiently
track animal movements, and therefore urban deer capture is
likely to be increasingly used. This research note offers
critical considerations for wildlife managers embarking on
an urban deer-collaring program, specifically in northern
latitudes, including suggestions for selection of tracking
collar, cage trap specifications, and other aspects for
capturing and physically immobilizing deer within
metropolitan landscapes.
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1. Introduction

Increasing human population growth and the tendency
toward urban lifestyles have resulted in the extension of city
boundaries and the outward development of residential and
commercial spaces throughout North America. These
human-induced land wuse changes have modified the
continental (and global) landscape, resulting, in some cases,
in changes to wildlife species behavior and ecology [1]. In
North America, white-tailed deer (Odocoileus virginianus)
(WTD) populations have grown over the last several decades,
and they have adapted well to life in urban environments
[2-4]. WTD exploit the variety of atypical resources
available within developed urban spaces. In response to these
growing urban deer populations, numerous metropolitan
centers in North America are now faced with urban WTD
management [1]. Deer populations within urban landscapes

draw  controversy given their association  with
human-wildlife conflict [4, 5]. Overabundant deer
populations present human health and safety concerns as
well as economic and ecological issues [6, 3, 7], and yet
there is a tendency for some urbanites to feel a protectionist
orientation toward these wildlife [8]. As a result of the
inter-related impacts associated with growing urban WTD
populations, research investigating urban deer ecology and
behavior is becoming more prevalent. Researchers suspect
that urban deer management will become common practice
[9]. Understanding deer habitat use and movement patterns
within urban spaces is necessary to maximize the success of
management [4].

Use of Global Positioning System (GPS) telemetry collars
in wildlife research has revolutionized the acquisition of
animal-borne locational data, providing valuable information
on animal behavior and ecology [10]. GPS technology offers
researchers the ability to monitor fine-scale movement with a
high degree of accuracy [11]. Urban deer collaring programs,
however, pose unique challenges compared to collaring
programs designed for more remote locations. This research
note offers critical considerations for wildlife managers and
researchers embarking on an urban WTD collaring program,
specifically in northern latitudes, with respect to tracking
collar considerations, cage trap specifications, and other
factors. These findings represent some lessons learned
during a three-year urban deer- collaring program conducted
in the Greater Winnipeg Area (GWA), Manitoba, Canada.

2. Tracking Collar Considerations

Essential to any wildlife collaring program is the selection
of an effective collar that adequately complements the nature
of the intended research. Appropriate collar selection within
urban environments requires distinct considerations such as
collar volume, shape, weight, data collection configuration,
drop off mechanics, among others, that may be less crucial
when conducting research in a rural environment.
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2.1. Vhf Technology

Very high frequency (VHF) collars offer an inexpensive,
light-weight option for tracking wildlife. Current
approximate value of a VHF collar equipped with a drop off
mechanism is $400 CDN, in comparison to an average GPS
collar (depending on collar capabilities) with drop off has a
current approximate value of $2500 CDN [22]. However,
various constraints associated with VHF technology limit
accuracy and number of locations that can be collected
within a given time frame [12]. VHF radio-tracking
technology remains a labor-intensive and time-consuming
technique [13, 10]. Constraints associated with VHF collars
are compounded within an urban environment. Despite their
feasibility and attractive weight and size, relying solely on
VHF collar technology is challenging in urban environments
that are riddled with “noise” due to static and interference
associated with utility lines, airline traffic, and hindrance
from buildings and homes, along with numerous additional
competing radio-frequencies and other variables.

Above-and-beyond these interference issues,
radio-tracking of free-ranging ungulates residing within the
fabric of residential neighborhoods presents challenges.
Researchers attempting to locate collared deer may be
confronted with issues of trespassing on private residential
properties and/or traversing barrier fencing, making effective
acquisition of a target animal’s location difficult. In an effort
to obtain a consistent and robust dataset and to ensure that
collared animals are not “lost” during a dispersal or
migration event, deer must be located often when relying
exclusively on VHF technology. Researchers need to ensure
that their frequent presence while tracking collared deer does
not influence deer movement, specifically within urban
spaces comprised of primary and secondary roadways.
Researchers need also to ensure that their presence does not
“push” target and non-target deer onto and across busy
roadways. While VHF technology is an essential
complementary component of any tracking collar, relying
solely on VHF technology within urban environments is not
recommended.

2.2. GPS Collar Specification Considerations

Use of GPS collars on free-ranging ungulates overcomes
many of the limitations experienced with conventional VHF
collars [14, 12]. GPS collars offer numerous benefits,
including more precise locational data, frequent animal
relocations, and reductions in temporal biases (daylight,
weather) [15]. While GPS collars are equipped with greater
technological capacities, they are generally heavier than their
VHEF counterparts. When selecting a GPS collar, researchers
often consider the balance between battery power (collar life
longevity based on fix schedule programming) and collar
weight. In general, weight reduction indirectly affects the
longevity of the GPS collar [16]. Within an urban
environment, GPS collar weight and overall collar volume
are important. Urban residents have a wide range of
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perspectives with respect to deer residing within their
neighborhoods [17], and may or may not agree residents may
view urban deer as they would their domestic pets and as
such, feel protective of their well-being [18, §].

Based on best practices of animal ethics [19], when deer
are exposed to the stress of capture and handling, researchers
aim to ensure that the maximum amount of data possible is
acquired from the undertaking. As a general “rule of thumb”,
a tracking collar can weigh up to 3-5% of an animal’s body
weight [20, 21]. Researchers may be tempted to select a
heavier collar in order to acquire data on the same research
animal over multiple years. As an example, a 950 gram GPS
tracking collar falls well within this weight category for
WTD, and on average, if programmed to acquire a latitude
and longitude locational fix every two hours, would last
approximately two years [22]. Based on the experiences of
our urban deer collaring program, however, we would be
cautious in using a GPS collar weighing 950 grams for future
urban deer research. A ‘heavy’ GPS collar, regardless of fit
upon collaring, can be associated with hair loss, chaffing,
and rubbing of the skin around the animal’s neck, not to
mention the collar’s potential appearance to some urban
residents as cumbersome and overly invasive [17]. Despite a
desire to learn as much as possible from a collaring program
and a subsequent tendency to choose a collar with a larger
battery and therefore, increased collar longevity, researchers
in an urban environment should be cautious with respect to
the weight of the collar they select.

A further consideration as to the overall collar weight is
deer behavior, which in and of itself exacerbates collar hair
wear. Deer foraging behavior results in the repeated motion
of deer dropping their heads down to the ground to feed and
then lifting their heads back up again. This continual
up-and-down motion results in slight collar movement along
the neck. Collaring mature does and avoiding the collaring of
yearlings will assist researchers in acquiring a better collar fit
at the time deer are collared. However, in our experiences,
even a doe with a collar sized effectively and snug at the time
of capture is likely to experience some degree of collar
movement along the neckline throughout the year, as her
body condition fluctuates and her coat changes seasonally -
with spring, in northern latitude of the GWA (approximately
49°53'58'N, 97°08'21'W), showing the most pronounced
collar movement and associated effects (Figure 1). The
repeated motion of the GPS collar, even slightly along the
neckline, may result in damage to winter pelage, more
substantial hair-wear, and in some cases, chaffing of the skin,
a situation exacerbated by a heavy collar. Urbanites
observing collared deer displaying these conditions may
become alarmed, resulting in increased public concerns and
increased pressure on both the research objectives and the
researcher.

In combination with collar weight, collar volume is also an
important factor to consider. Within an urban environment,
selecting collars that are not bulky, that are contoured to the
shape of the animal’s neck, and that are darkly colored, is
advised. A well-designed collar, effectively contoured to the
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shape of the animal’s neck, with minimal collar volume, can
reduce unnecessary attention being drawn to urban collared
animals.

Photo taken by: E.C.McCance

Figure 1. Large GPS collar volume and doe hair wear in spring

Photo taken by: E.C.McCance

Figure 2. Rat Trap Trigger

Photo taken by: E.C.McCance

Figure 3. Cage Trap

2.3. GPS Collar Drop-Offs

Within metropolitan spaces, re-trapping a collared target
animal can be a difficult undertaking. Inside city spaces,
aerial capture is often restricted; the use of cannon or rocket
launched nets may draw undesirable attention; chemical
immobilization of free-ranging ungulates in a matrix of busy
roadways presents safety hazards; and the selective recapture
of an already captured deer by drop-net and box trap can be
difficult and time-consuming. Using an automatic drop-off
mechanism associated with the tracking collar eliminates the
need for the researcher to re-capture target animals, thereby
reducing  stress on  the animals (NPWRC:
http://www.npwrc.usgs.gov/). While timed-drop-off units do
not require the researcher to recapture the collared animal,
they do not offer the flexibility of remotely releasing the
collar upon command. Given the unique dynamics inherent
within an urban deer-collaring program, researchers should
consider the use of a collar and drop-off mechanism that
offers two-way communication and support the collar release
upon command.

3. Cage Trap Selection Specifications

Considerable time, energy, and expense are involved in
capturing urban WTD [23, 24]. The most critical aspects of
handling WTD are ensuring safety, efficiency, and humane
capture [23]. Cage traps have long been used as a safe and
humane method of capture. Clover box traps have been
reported as an effective deer capture method associated with
lower levels of induced stress in WTD in comparison with
other available capture methods [25]. VerCauteren [23],
using Clover box traps, captured over 1,000 WTD with less
than 4% of captured deer suffering injury. Clover box traps
offer a lighter weight and portable option (multiple traps can
fit into the back of a truck bed) than some of the traditional
box traps, such as the Stevenson box trap [23]. Deer are
likely to enter into the Clover box trap with less hesitance
given deer can see through the mesh sides. Mesh sides also
provide the advantage of pliable material that yields to deer
and handler movement within the trap, resulting in less
injury. The disadvantage to the Clover box trap is that
restrained deer are vulnerable to potential predation and to
surrounding disturbances [23].

The single-gate netted cage trap, which bears the Clover
trap name, was first reported by Melvin Clover in 1954, with
arevision to trap specifications published in 1956 [26, 27]. In
1975, modifications for trap collapse and suggested
improved efficiencies to the overall trap design were
reported [28]. More recent modifications to trap
specifications were published by VerCauteren [23].

While building on the earlier work of VerCauteren [23],
the Clover box trap specifications adopted for this research
suggest using alternative materials and making slight
alterations to their published trap design in order to facilitate
the development of a robust version of the Clover trap better
suited for northern WTD. We found that the heavier body
weight and larger size of northern white-tails (large males
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weigh well over 90 kg/200 1b), in combination with physical
vs. chemical immobilization of deer, require a heavier trap.
Wildlife managers and researchers may find the heavier trap
model to be useful given that urban white-tails will likely
continue to improve their body condition in response to the
annual supply of atypical food sources available in
metropolitan spaces. Therefore, use of a heavier gauge cage
trap for ground capture of WTD (both in northern and
mid-continental latitudes) may prove beneficial. Detailed
instructions for the modified box trap assembly are available
as on-line Supplementary Materials.

4. Trap Placement, Timing, Baiting and
Handling

4.1. Urban Cage Trap Placement

Within an urban environment, finding a suitable and safe
trapping location can be a challenging. Capture and handling
within city spaces with high human population density and a
maze of road networks presents safety concerns for both
people and deer. Trap locations should be selected as far
away as possible from roadways and walking trails that they
can be effectively concealed and that disturbance around the
trap can be minimized. Trap placement must consider safe
deer escape routes, thus reducing the risk of a post-captured,
stressed deer running out onto roadways and being involved
in a deer-vehicle collision (DVC). To maximize success,
traps should be placed in high deer activity areas, including
trails between bedding and feeding areas [23].

Property ownership within urban spaces can present
complications to selection of trapping sites. Finding public
property that represents high levels of deer activity and that
meets suitable and safe trapping site requirements can be
difficult. Private residential properties offer possible suitable
trapping locations; however, finding properties that are large
enough to conceal trapping activities, and to provide suitable
escape routes for deer without barrier fencing and other
obstructions is challenging. In addition, while one property
owner may be on board and supportive of research and allow
capture activities on his or her property, neighbors may not
be, possibly resulting in conflict.

4.2. Urban Cage Trap Set-Up

Cage traps used for physical immobilization of deer must
be anchored to remain upright during capture and handling.
Ideally, cage traps should be placed in a small open area
(approx. 6 feet x 6 feet) with four solid trees or other objects
located near each corner of the trap. This site where the trap
is placed should be cleared, paying particular attention to any
braches poking up that could result in injury to the deer
and/or handlers. Traps should be placed in such a way that
the trap door faces the direction that the handlers will
approach [23], driving the deer to the back of the trap, and
allowing enough room for handlers to enter the front of the
trap to physically immobilize the deer. The four top corners

of the trap should be firmly anchored (ratchet straps are
effective), to the base of four solid trees (if available), or
anchored to stakes driven into the ground near trap corners.
For the safety of both handlers and captured deer, ensuring
that trap corners are firmly anchored and the trap is solid
against the ground with little or no side-to-side movement, is
important when physically immobilizing deer. Handlers
should be aware of the direction of the trap door to ensure
that post-captured deer are released in a clear and safe
direction, void of heavy human-activity areas, fencing,
buildings, or busy roadways. A clearing of at least 15 m
should be present in front of the trap [23] to reduce likelihood
of deer injury upon release.

Traps can be repeatedly set in the same location until the
success of capture begins to decline. In our experiences, after
2-3 active trapping nights, trap sites became stale. Similar to
the findings of VerCauteren [23], however, by moving the
trap slightly, trapping success can be increased.

4.3. Urban Capture Timing

Trapping activities are most successful in northern
latitudes during winter months, between December and
March, after the rut, yet before does enter their third trimester
of pregnancy [29]. During this time in our northern latitude,
deer are food- stressed and most easily captured. Capturing
during the cold (on average, during this research, trapping
night temperatures fell between -15 to -20 degrees Celsius,
but no colder than -25 degrees Celsius with the wind chill,
the temperature at which capture activities were halted) and
dark months, is beneficial in an urban environment given it
reduces the amount of outdoor human activity in and around
trapping locations.

Integral to city spaces are relatively high levels of human
activity, lights, loud noises, traffic, and dogs. While it is
likely that urban deer are habituated to these conditions,
trapped deer exposed to these disturbances are likely
subjected to increased stress. In an effort to reduce
unnecessary stress to captured deer, we opted to limit capture
times during daylight and restrict our capture efforts to times
between dusk and dawn. Further, despite research suggesting
that traps within a forested landscape need to be checked
only twice within 24 hours [23], we tightened the frequency
within which traps were checked, in order to reduce the time
frame captured animals were confined and exposed to higher
risks of disturbance present within urban spaces. In
combination with concerns over reducing stress experienced
by captured deer, were considerations for perceptions of
urbanites potentially exposed by happenstance to captured
animals. Therefore, each evening trap was set at dusk and
checked between 8:30-9:00 pm, again at 11:30-12:00 pm,
and finally between 5:30-6:30 am, after which, the traps were
secured open and left unset for the remainder of the day.

4.4. Urban Cage Trap Bait

Domestic livestock foods are the most common baits used
in big-game trapping [30]. Pre-baiting traps is a necessary
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component of any trapping program; however, researchers
conducting deer movement studies should be mindful that
their pre-baiting is not conducted over a lengthy time frame,
possibly influencing deer movement, and resulting in
potential home range shifts. An unfortunate downfall of
using capture methods that require bait is that attracted
animals must be lured to bait, thereby depending on the
objectives of the research, biasing the study animals to an
artificial food source. Our experiences suggest that
pre-baiting in areas with high-deer activity levels is not
required more than 24-48 hours prior to capture. During our
capture program, sweet feed (Landmark Feeds), an intended
horse feed primarily made up of barley, oats, and corn
covered with molasses) was the most effective bait used
(higher activity rates observed with sweet feed in
comparison to when oats and barley used). We did not have
any success with the use of salt/salt blocks to attract deer to
traps, even in early spring, possibly due to the increased
availability of artificial supplies of salt already found in
generous quantities within northern urban environments
where salt is used to melt ice to improve driving conditions
on roadways.

During the 24-48 hours prior to capture, traps should be
placed on site and tied open, allowing deer to become
acclimatized to their presence. Traps should be baited and
deer should be allowed to move freely in and out of the trap
to access bait. Small bait piles should be placed outside of a
trap, with a small trail of bait leading into it. Researchers
should be careful not to supply large amounts of bait outside
of the trap reducing the need for deer to access bait within. A
larger bait pile should be placed at the back of the trap,
behind the trip string location, but far enough away from trap
sides that deer cannot access the food from outside. Once
deer are actively on the bait and freely moving in and out of
the unset trap, capture activities should commence. If deer
are not using bait frequently after several days, researchers
may want to consider moving the trap slightly or selecting a
new trap location.

4.5. Deer Handling: Physical Immobilization

In situations where chemical immobilization may not be
feasible or warranted, manually restraining deer can be a
very quick and effective method for affixing ear-tags and
research collars [23]. Manual restraint should involve 2-3
handlers. As handlers approach an active trap, the activity
level of the confined deer increased. Handlers should move
as quickly as possible toward the trap and enter through the
trap front door. Handlers should avoid hesitation and enter
the trap with confidence in order to reduce the opportunity
for un-controlled activity within the trap. Upon entering the
trap, the first handler should pin the deer to the back of the
trap, bear-hugging the animal, using the handler’s body
weight over top of the animal’s back, tucking the deer’s front
legs up underneath its chest, and lowering the deer toward
the ground. During this time, the second handler should enter
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the trap and assist in lowering the deer safely to the ground
while carefully controlling the position of the deer’s head
and neck. Handlers should be cautious of the deer’s hind legs
and position themselves behind the deer’s body opposite of
the hind legs, being prepared that the deer may use power in
their legs to push upwards. The time between the deer’s
awareness of the handlers presence in the vicinity of the trap,
to the time when the deer is safely immobilized within the
trap, represents the most precarious time frame of the capture,
with the highest risk potential for injury. Handlers should
work efficiently to reduce this time frame as much as
possible and quickly establish a control hold over the deer for
the safety of the deer and crew.

Once safely restrained, the deer is blindfolded and hobbled.
The front and back leg on each side of the deer are hobbled to
restrict deer movement and their ability to kick handlers. A
winter neck warmer or a portion of a sweatshirt sleeve makes
for efficient blindfolds. During the course of our research,
the capture team handled both non-antlered and antlered
bucks in the Modified Clover Box Traps. In our experiences,
antlered males were easier to handle than non-antlered males.
The antlers provided handlers with an improved efficiency to
establish control of the buck’s movement and stabilize its
head and neck. In a majority of the cases where antlered
bucks were restrained within the Modified Clover Box Trap,
there were no issues with the antlers becoming tangled in the
trap mesh; however, in the case where the antlers did become
entangled (n = 1), capture crews removed (time <5 minutes)
the antlers from the netting using antler cutters.

Occasionally, released animals immediately drop to the
ground upon release, attempting to remove the GPS collar
with their back hooves. In these cases, where possible,
handlers would assist the collared deer back onto their feet
and safely re-direct them.

5. Management Implications

Capture and collaring of WTD in urban environments with
high human population density presents numerous
challenges. Urban residents have diverse attitudes and
perspectives with respect to wildlife and associated research.
Wildlife managers and researchers working within these
developed spaces need to consider a variety of unique factors.
Critical to an urban deer collaring program is careful
consideration of collar type, weight, and volume; trap
specifications tailored to the method of capture and to the
geographic location; and a number of distinct criteria
specific to capture and handling of deer within urbanized
spaces. Attention to these key components early on in an
urban deer-collaring program can assist wildlife managers
and researchers in mitigating public concern and enhancing
the safety and success of the deer research and management
program.
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(15) Cotter Pin —,

3D Image by: W.Carson McCance

Figure 4. 3D Image of Modified Clover Box Trap

Table 1 represents a list of materials required for Modified Clover Box Trap construction and set-up.

Table 1. List of Materials for Modified Clover Box Trap Construction

Nflt:rllger Item Length (inches) Length (mm) il;riﬂez:rs
1 Length pieces (1 inch square tubing) 72 1829 4
2 Width pieces (1 inch square tubing) 34 864 4
3 Upright pieces (1 inch square tubing) 48 1219 4
4 Drop-door guide upright (1 inch square tubing) 48 1219 2
5 Door pull-down bar (3/4 inch rod) 27 686 1
6 Door pull-down end rings 2.5 64 2
7 3/8 bolts and locking nuts 3 76 24
8 1.5-2" (38-51mm) mesh netting 48 x 34 (ends) 48 x 34 (ends) 2
9 1.5-2" (38-51mm)mesh netting 134 x 74 (sides & top) 134 x 74 (sides & top) 1
11 threaded I-bolts (tie-down leads) 1.5" eye with 3/8 x 1.5" bolt 38mm eye V;‘(:ilt 10 38mm 4
12 threaded I-bolts (trip string leads) 0.75 eye with 1/4 x 1.5" bolt 19mm eye with 6 x 38mm bolt 6
13 Rat trap (trigger) 31/4x7 83x 178 1
14 String 96 2438 2
15 Cotter pin 3 76 1
16 Paper clip large large 1

Corner angle supports (1 inch (25mm)square
17 tubiig, li;lﬁer tubi(ng can ée used)) ! 2 b 2
Trigger string supports (1 inch (25mm) square
18 * tubing,gliglll)tlzr tub(ing can(be useztl) ! 30 1270 2
19 Square Wire Locking Pin 3x3/8's 3 x 10mm 4
20 Outdoor Cable ties 8 8 4+
21 Ratchet Straps 240 6096 2
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Supplementary Materials

Additional supporting information may be found in the
online version of this article at the publisher’s web-site.
“Step-by-step” instructions for trap assembly, presented in a
“how-to” manual style of the assembly for the modified
version of the Clover Box Trap are presented.

Step-by-Step Assembly Instructions

Materials for trap assembly are number and represented in
Table 1 and Figure 4.

Step 1: Ensure all of the frame pieces (item numbers 1-5)
are cut to length.

Step 2: Using a 3/8” (10 mm) bit (and a drill press, if
available), drill holes 3/4” (19 mm) from both ends of the 48”
(122 cm) pieces (item number 3).

Step 3: Drill additional holes 1 1/2” (38 mm) from both
ends of the 48” (122 cm) tubing, perpendicular to the first
holes (item number 3).

Step 4: Drill one hole 20 (508 mm) 2 of the uprights (item
number 3), in same direction as the end holes drill in Step 2 —
these drill holes will be placed down from the top of the trap
when assembled (see Figure 4). These holes will be used for
the support bars to be placed in the opposite corners of trap.

Step 5: On the two drop-door uprights, drill holes 1 /42” (38
mm) from both ends of the 48 (122 cm) frame pieces (item
number 4).

Step 6: Weld the 2 '2” (64 mm) rings to the ends of the
pull-down bar (item number 5).

Step 7: On the tubing frame pieces that form the length of
the frame (item number 1), drill holes 5 (127 mm) from both
ends of the top 66” (168 cm) pieces, to be used for the tie
down strap 1 1/2” (13 mm) I-bolts. The ratchet straps run
through these I-bolts and are used to anchor the trap firmly to
the ground.

Step 8: Along the top left 66” (168 cm) length tubing (item
number 1) if you were looking at the front of the trap, drill
two holes at 45” (114 cm) and 49” (125 c¢cm) from the front,
which will be used for the rat trap attachment.

Step 9: Using a 1/4” (6 mm) bit, drill two holes at 12 (305
mm) and 33” (838 mm) from the front of the top left 66” (168
cm) piece (item number 1) for the trigger assembly.

Step 10: Using the 3/8” (10 mm) bit, drill holes 3/4” (19
mm) from both ends of all top length pieces (item number 1)
and 24” (610 mm) from the back end of both bottom 66”
(168 cm) pieces (item number 1) perpendicular to all the

201

other holes (note: 4 additional holes will need to be drilled
later in the construction process, into the top length pieces,
toward the back of the trap.) These holes are drilled later in
the construction process to facilitate proper placement of the
holes in order to adequately match the drill hole to the exact
position on the support bars.

Step 11: On the width bars of the trap frame, drill holes 3/4”
(19 mm) from the ends of 34” (864 mm) pieces (item number
2) and drill holes 2 '4” (64 mm) from ends of the 34” (864
mm) front pieces.

Step 12: drill two ¥4 (6 mm) holes 2” (51 mm) apart in the
middle of the top front 34 (864 mm) bar (item number 2), as
these holes are used later for the trigger assembly.

Step 13: On the frame tubing that will become the angled
side support bars, drill holes 3/4” (19 mm) from the ends of
the 24” (610 mm) (item number 17) and 50” (127 cm) pieces
(item number 18).

Step 14: On the 50” (127 cm) side support bar pieces (item
number 18), drill four, 4” (6 mm) holes, at 3” (76 mm)
spacing starting at 16” (406 mm) from bottom, perpendicular
to the end holes. These drilled holes are used for adjusting
the height of the trip string as required once the trap is set in
the field.

Step 15: Assembly of the trap requires a minimum of two
people. Initially, lay out the tubing frame lengths, widths,
and uprights into a configuration that allows for easy
attachment. Place the two uprights, with support bar holes, in
opposite corners.

Step 16: Place the 2 length pieces of the frame with the
I-bolt holes in the top position and the 2 length pieces of the
frame with the support bar holes in the bottom position,
ensuring the rat trap support holes are positioned to the back
of the trap.

Step 17: Run the 3/8” (10 mm) bolts from the inside of the
trap out and hands tighten the bolts to form the basic frame of
the trap.

Step 18: Attach the length pieces of the frame to the
outside of the uprights into the end holes.

Step 19: Attach all width pieces of the frame to the outside
of the uprights, except the back bottom width bar, which
goes inside.

Step 20: Prop the trap up, in this loose assemblage, to
weave the meshing onto the bars, starting with the side and
top pieces.

Step 21: Weave the mesh onto the bottom bar first and
work the mesh upwards, up and over the top portion of the
frame and down toward the other bottom bar. Weaving the
mesh onto the top bars is important to ensure animals do not
get caught up between mesh and bars. The back end and side
meshing will need to be weaved to the uprights and width
bars simultaneously.

Step 22: In the corners, the meshing should go outside of
the bolts in order to hold the mesh in place. After the mesh
weaving around the frame is complete, tighten all bolts,
expect for the front top width tubing bolts, ensuring the trap
is sturdy but still collapsible. Building on McCullough’s
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(1975) modified Clover design, the trap corners are
constructed to pivot, allowing handlers to collapse the trap
for transport and, if desired, for handling.

Step 23: Attach the four support bars to the already drilled
holes on the uprights (corner supports 24” [610 mm]) and
bottom length frame bars (50 [127 cm] supports). Square
off the trap and raise the support bars to the top length and
mark the spot for drilling the holes for attachment.

Step 24: The placement of the support bar drill holes
should be approximately 14” (356 mm) and 20” (508 mm)
from the back of trap on one side and approximately 157 (381
mm) from the back and 14” (356 mm) from the front on the
rat trap side.

Step 25: Use the 3” (76 mm) square locking pins to hold
the supports to the top bar with the detachment to the outside
so the bar can by knocked off easily by the animal movement
in the trap without injury. Use cable ties to attach the locking
pins to the trap so they do not get lost during transport and
capture.

Step 26: With respect to the door assembly, weave the
door mesh to the front top width. From the top down, weave
the door uprights loosely through the door mesh into every
second square and weave the drop-door weight bar through
the bottom of the door mesh. Depending on the cut of the
mesh, a square or two may need to be cut away to fit the
mesh over the steel rings.

Step 27: Attach the uprights to the upper and lower widths
and test the mesh door to make sure it moves and drops down
easily. Ensuring the door will easily fall and drop with the
appropriate weight is important so captured deer cannot
escape through a front trap door that does not fall properly.
Tighten all bolts on the door assembly snuggly.

The present research used both an s-hook (VerCauteren et
al. 1999) as well as a rat trap trigger system. Both trigger
systems were used with success.

Step 28: The rat trap trigger assembly requires the
attachment of the rat trap to the appropriate top left length
frame bar using the predrilled holes, and securing the trap to
the frame using with shorter 2 %4 (57 mm) bolts (Figure 2).

Step 29: Drill 2 holes into the rat trap about 1 1/2” (38 mm)
from the side, in order to align the trap with the holes on the
bar.

Step 30: Drill a ¥4 (6 mm) hole directly under the trap
dog-down lever in order to run the trip string through it.

Step 31: Attach the trip string I-bolts to the support bars
and also attach the trigger string guide I-bolts to the top of the
frame length bar and front width bar above the door.

Step 32: Attach the four I-bolts to the four top corners of
the trap, which will be used for the tie down straps. Cut the
trip string and trigger string to appropriate length for the trap
as required.

Step 33: The trip string (item number 14) should have 1”
(25 mm) loops at both ends and be approximately 70” (178
cm) in total length. Run one end of the string with a loop up
through rat trap hole under the dog-down lever and attach the
string loop to the dog-down lever. Run the string down to the
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support bar I-bolt (on the left side of the trap) and then
through trap, creating the portion of the trip string the animal
will knock when in the trap. Proceed to run the string across
the inside of the trap to the other support I-bolt on the other
side of the trap opposite to the rat trap trigger and use a
paperclip to attach the trip string to the support bar I-bolt.
The present research used the paper clip successfully, given
that the paper clip is flexible enough to be pulled down by the
animal after the trigger is sprung.

Step 34: The trigger string should have 1” (25 mm) loops
at both ends and be approximately 60” (152 cm) in total
length. Attach the trigger string loop to the rat trap striker
and run the trigger string through the two I-bolts up to the
front corner of the trap and along the front of the trap to the
top middle of the front door width I-bolts.

Step 35: Attach a 3” (76 mm) cotter pin (item number 15)
to the end loop. It is important to allow for slack in this string
between the striker spring bar and the cotter pin to allow the
rat trap to gain enough momentum to pull the cotter pin free
from the weight of the drop-door. Test the trigger string and
trip string repeatedly.

Step 36: The door release string should have 17 (25 mm)
loops at both end and be approximately 20 (508 mm) in total
length. Attach to the top width door frame and run from
inside of the door under the mesh and Drop-door weight bar.
The other loop of the door release string will be used between
the two I-blots on the door width. Use the cotter pin through
the door release string loop to hold the door up when the rat
trap is set for action.
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