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ABSTRACT 

Efficacy of Translocation as a Management Tool for Urban Mule Deer in Utah  
 
 

by 
 
 

Channing R. Howard, Master of Science 
 

Utah State University, 2018 
 
 

Major Professor:  Dr. David N. Koons 
Department:  Wildland Resources 

 As human populations have expanded across North America and developed rural 

lands into urban and suburban areas, deer (Odocoileus spp.) have been able to adapt and 

thrive. In Utah, human populations have become increasingly urbanized, especially along 

the foothill of the Wasatch Mountains. As a consequence, wildlife managers have spent 

increasing amounts of time and money responding to escalating complaints and conflicts 

with mule deer (Odocoileus hemionus) in urbanized areas. This is driven in part by 

increasing expansion of communities into mule deer habitat as well as increasing mule 

deer populations, leading to situations of overabundant urban mule deer that cause 

damage to gardens and landscaping and deer-vehicle collisions.  

When deer become overabundant in urban or suburban areas these problems can 

quickly intensify due to the lack of deer population management. Traditionally, deer 

populations have been managed through regulated hunting, however in dense urban and 

suburban areas, the use of firearms can be prohibitive due to local ordinances and 
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perceptions about safety. Managers have thus begun to investigate alternative population 

reduction methods including translocation of urban deer to rural locations. My objectives 

were to 1) identify factors affecting survival of translocated urban mule deer; 2) report 

costs per deer of translocation; 3) assess public attitudes toward deer and perception of 

associated problems before and after implementation of deer translocation management 

actions; and 4) determine factors influencing any changes in public attitudes toward deer 

and deer management actions. 

Using Cox-proportional hazard models, results suggest that survival is lower for 

translocated males than for females and overall survival is negatively influenced by age 

and injuries, but survival increases in the second year post-release. Using paired t-tests 

and multinomial logistic regressions, results indicate that there was a minimal effect in 

reducing the perception of too many deer, no change in the perceived severity of 

problems caused by deer, and attitudes were heavily influenced by the severity of damage 

to gardens and landscaping and awareness of the translocation program. These results 

may be used to evaluate survival outcomes, costs, and public perceptions as part of a 

holistic way of assessing translocation as an urban mule deer management tool. 

 

(143 pages) 
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PUBLIC ABSTRACT 

Efficacy of Translocation as a Management Tool for Urban Mule Deer in Utah  
 

by 
 

Channing R. Howard 
 
 

An increase in urbanization in the United States has led to an increase in human-

wildlife interactions with deer (Odocoileus spp.) which have been able to adapt and thrive 

in these urban environments. In Utah, urbanization has occurred along the Wasatch Front 

which was once traditional mule deer (Odocoileus hemionus) winter range habitat. This 

urban expansion coupled with an increasing use of these urban areas by mule deer, have 

led to increasing conflicts with deer. Overabundant urban deer have led to increased 

concerns over safety from deer-vehicle collisions, and damage to personal property 

including gardens and landscaping. Lethal methods of urban deer control, such as 

controlled hunting or sharpshooting have proven prohibitive due to perceptions of safety 

or local ordinance prohibiting discharge of weapons. Managers have thus begun to 

investigate translocation as an alternative method of reducing deer and deer related 

problems. 

I evaluated the efficacy of translocation by determining factors influencing the 

survival of translocated urban mule deer, reporting the costs per deer of translocation, and 

determining change in public attitudes toward urban deer after 2 years of removing deer 

via translocation. Results indicate that translocated urban deer survival is reduced by age 

and injuries, and that male survival is much lower than that of females, however survival 



  vi 
 
was higher among deer that made it into the second year post-release. Overall survival of 

translocated urban deer is still lower than the average statewide survival for wild mule 

deer in Utah. Public perception of the amount of deer decreased slightly after 2 years of 

deer removals and attitudes were influenced by the severity of damage to gardens and 

landscaping. 

This research can provide managers with information on the hazards influencing 

survival of translocated urban mule deer as well as the costs associated with 

implementing and maintaining a translocation program to mitigate urban mule deer 

problems. It can also provide managers with information on the social impacts such a 

program has on the attitudes and perceptions of urban deer.  
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CHAPTER 1 

INTRODUCTION 

 
In the United States, rural and agricultural lands are being developed into urban 

and suburban landscapes as human populations grow and their footprint expands (White 

et al. 2009). While many wildlife species are negatively affected by development, others 

are able to adapt and even thrive in urban and suburban environments (Harveson et al. 

2006, McCleary et al. 2007, Ordenana et al. 2010, Bateman and Fleming 2012, Lowry et 

al. 2013). Species which thrive in developed areas have a greater chance of coming into 

frequent contact with humans. Human-wildlife conflicts are generally defined as when 

the interaction between wildlife and humans has a negative effect on humans (Conover 

2002, Adams and Lindsey 2010). When these negative interactions cause damage or 

become dangerous, management interventions must be employed. It is predicted that as 

human populations increase so too will human-wildlife conflicts (Redpath et al. 2013), 

making understanding, assessing, and addressing human-wildlife conflicts a crucial 

aspect of wildlife management. 

A particularly complex human-wildlife conflict is the overabundance of urban 

deer (Odocoileus spp.), which can result in ecological harm, economic loss and social 

conflicts. For example, overabundant deer can cause damage to forest ecosystems by 

over-browsing vegetation to the point of altering plant communities (Rooney and Waller 

2003, Coté et al. 2004). Conover (1997) estimated that 726,000 deer are hit by vehicles 

each year causing an estimated $1.1 billion in damages across the U.S. When residents 

have opposing views on appropriate management solutions or when these views differ 
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from the agencies responsible for deer management, social conflicts occur (Messmer et 

al. 1997, Raik et al. 2005, Urbanek et al. 2011, Urbanek et al. 2012). In order to address 

and resolve human-wildlife conflicts, it is crucial to understand the biological factors of 

overabundant wildlife in connection with the public’s attitudes toward wildlife and 

wildlife management (Decker et al. 2001, Manfredo et al. 2009). 

In Utah, human populations have been increasing and are expected to grow from 

3 million in 2015 to approximately 5 million people by the year 2050 (Perlich et al. 

2017). As Utah’s population has increased, so has the effort and money spent by wildlife 

managers to address human-deer conflicts in urban areas (S. Scott, Utah Division of 

Wildlife Resources, unpublished data). Traditional methods of deer management such as 

gun or archery hunting are not always feasible in dense urban areas (Kilpatrick et al. 

1997, Messmer et al. 1997, Stout et al. 1997, Urbanek et al. 2012). Sharpshooting has 

been shown to be effective in reducing urban deer, but is generally seen by the public as 

unsafe and inhumane (DeNicola et al. 2000, DeNicola et al. 2008). Contraceptives can be 

effective in small isolated deer herds, but can be costly and take multiple years before a 

reduction in deer numbers is achieved (Rudolph et al. 2000, Walter et al. 2002). Public 

sentiments toward the use of contraceptives for urban deer has been shown to vary and its 

use can become contentious (Kirkpatrick and Turner 1997). Wildlife managers in the 

western United States have thus begun to explore translocation as an alternative method 

to reduce deer, human-deer conflicts, and associated damage. While translocation of 

overabundant urban deer is viewed by the public as an acceptable technique, it can be 

costly, survival of deer post-translocation is either low or unknown, and reduction of 
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problems at the capture locations are unknown (Ishmael and Rongstad 1984, Stout et al. 

1997, Beringer et al. 2002, Wakeling 2003).  

This study examines the use of translocation as a tool for reducing human-wildlife 

conflicts with urban mule deer (Odocoileus hemionus) in Utah. In Chapter 2, I set out to 

determine the factors influencing survival of translocated mule deer and to report the 

costs per deer of translocation. I fitted female and male adult mule deer with radio 

telemetry devices and monitored fates monthly via fixed-wing aircraft. For analysis, I 

used the Andersen-Gill formulation of the Cox-proportional hazard to assess individual, 

trap and handling, and cohort effects on survival. I collected costs for supplies and 

equipment, mileage, labor, and monitoring over the course of the project to estimate total 

costs and costs per deer captured. My results indicate that survival was lower for males 

when compared to females and both sexes were negatively influenced by being older and 

having an injury. Survival was notably higher among deer that made it into the second 

year post-release. My findings add to an understanding of the survival and monetary costs 

of urban mule deer management actions. 

In Chapter 3, I assessed residents’ change in attitudes toward urban mule deer 

after 2 years of urban deer removal via translocation and determined factors influencing 

those attitudes. I administered a telephone survey in 2014 and again in 2016 using the 

same questions to ask residents about their attitudes toward deer, toward urban deer 

management actions, and perceptions of problems caused by deer. I used paired t-tests to 

quantify the change in attitudes and perceptions and multinomial logistic regression to 

measure multiple factors’ influence on these attitudes. Perceptions of the problems deer 
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cause did not change, however fewer residents believed there were too many deer. 

Overall, damage to gardens and landscaping was the strongest predictor for attitudes 

towards deer and deer management actions. My results will increase understanding of the 

social attitudes that drive public support of management actions before and after 

implementation. 
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CHAPTER 2 

TRANSLOCATION OF URBAN MULE DEER IN UTAH: AN ASSESSMENT OF 

SURVIVAL CONSEQUENCES AND MONETARY COSTS 

 
ABSTRACT 

Urbanized areas throughout much of western North America have been 

expanding, especially along the Wasatch Front in Utah. As a consequence, wildlife 

managers have spent increasing amounts of time and money responding to escalating 

complaints and conflicts with mule deer (Odocoileus hemionus) in urbanized areas. This 

is driven in part by increasing expansion of communities into mule deer habitat as well as 

increasing use of these communities by mule deer, leading to situations of overabundant 

urban mule deer that cause damage to gardens and landscaping and deer-vehicle 

collisions. Traditional urban deer management techniques, such as sharpshooting, can be 

viewed as dangerous or immoral, so wildlife managers are investigating translocation as 

an alternative non-lethal option. By determining if translocation of overabundant urban 

mule deer is a feasible method to reduce urban complaints and issues, we could expand 

the tools available to managers; however, little research exists on this topic. Here, we 

focused on the demography of mule deer that were translocated away from their urban 

environments and released into distant, wild environments. Specifically, we examined the 

annual survival rate of 215 translocated urban mule deer and the associated costs of 

capture in Utah from 2014 to 2016. We additionally investigated whether the survival 

rate differed between sexes, release sites and years, and compared results to annual 

survival for wild deer from neighboring sites and comparable studies. Annual survival for 
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adult female mule deer (2.5 year-olds S = 0.50 (SE = 0.10)) after translocation away from 

urban environments was higher than that for adult males (2.5 year-olds S = 0.15 (SE = 

0.36)), but no differences were detected between release sites or years. Annual survival of 

adult females translocated from an urban area was nevertheless lower than that for wild 

adult females in sites adjacent to the release areas, but was similar to the annual survival 

of wild mule deer that were captured and translocated to other wild areas. Costs of 

capture and translocation were approximately $1,023 per deer, but exact costs depend on 

study objectives and existing materials and support. Our results highlight the need for 

detailed evaluation of specific deer management goals and associated costs when 

considering the use of translocation to address overabundant urban mule deer relative to 

lethal control methods that have proven to be less popular with the public. 

 
INTRODUCTION 

As human populations across the United States increase, land continues to be 

developed into urban and suburban areas (White et al. 2009). While some species are 

negatively affected by urban development, others are able to adapt and thrive (Harveson 

et al. 2006, McCleary et al. 2007, Ordenana et al. 2010, Bateman and Fleming 2012, 

Lowry et al. 2013). Species that thrive and become abundant in urban areas frequently 

come into contact with humans. Human-wildlife conflicts occur when those interactions 

have a negative effect, cause damage, or become dangerous, and management 

interventions must be employed (Conover 2002, Adams and Lindsey 2010). In parallel 

with expanding human populations, understanding, evaluating and addressing human-

wildlife conflicts has become a critical component of wildlife management.  
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A particularly challenging human-wildlife conflict is the overabundance of urban 

deer (Odocoileus spp.), which induces ecological damage, economic damage and social 

conflicts. For example, when deer become overabundant they can cause damage to the 

ecosystem by over browsing vegetation to the point of altering plant communities 

(Rooney and Waller 2003, Coté et al. 2004). Conover (1997) estimated that 726,000 deer 

are hit by vehicles each year causing an estimated $1.1 billion in damages across the U.S. 

Social conflicts occur when residents have opposing views on appropriate management 

solutions or when these views differ from the agencies responsible for deer management 

(Messmer et al. 1997a, Raik et al. 2005, Urbanek et al. 2011, Urbanek et al. 2012). 

In the United States, state wildlife agencies use hunting to regulate deer 

populations (Geist et al. 2001). However, hunting is a limited tool in urban settings. 

Traditional urban deer management, including special public hunts or sharpshooters often 

have limited use within high density municipalities due to firearm ordinances and 

perceptions of safety (Kilpatrick et al. 1997, Messmer et al. 1997a, Stout et al. 1997, 

DeNicola et al. 2000, Urbanek et al. 2012). In urban and suburban areas, many states 

have used special hunts or archery-only hunts to reduce deer herds (Doerr et al. 2001, 

Stewart et al. 2013). Costs for this type of program are generally low and can even bring 

in revenue through sales of licenses; however, in some areas, reduced access to private 

land has precluded these types of hunts as an effective standalone method (Messmer et al. 

1997, Doerr et al. 2001, Stewart 2011, Williams et al. 2013).  Sharpshooting deer over 

bait, while less acceptable by the general public than traditional gun or archery hunts, has 

been used successfully to reduce deer densities with variable reported costs based on the 
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entity employed as the sharpshooter (Butfiloski et al. 1997, DeNicola et al. 1997, Doerr et 

al. 2001, DeNicola and Williams 2008).  Less traditional techniques, such as 

immunocontraceptives, are perceived by the public as more humane, however they are 

minimally effective in free-ranging deer populations and are among the costliest of 

techniques (Kirkpatrick and Turner 1997, Rudolph et al. 2000, Walter et al. 2002,). 

Capture and translocation of overabundant urban deer is also perceived by the public as a 

humane and acceptable technique but is generally costly and fates of translocated deer are 

either unknown or low (Ishmael and Rongstad 1984, Stout et al. 1997, Beringer et al. 

2002, Wakeling 2003). 

Like other areas in the United States, urbanized areas throughout much of western 

North America have been expanding. This is especially evident along the Wasatch Front 

in Utah. Of the 2.8 million people in Utah, 75% of those live in a 130 km area 

collectively known as the Wasatch Front (U.S. Census Bureau 2012). Human populations 

in the western United States have continued to grow and in 2015-2016, Utah was the 

fastest growing state in the U.S. (U.S. Census Bureau 2016). While human populations 

continue to increase, mule deer (Odocoileus hemionus) populations in the West have 

experienced historical declines (Unsworth et al. 1999, Ballard et al. 2001). In the early 

1990’s in Utah, there was a sharp decrease in total mule deer harvested and number of 

hunters afield (Bernales et al. 2017). Mule deer populations have remained stable for the 

past ~20 years, but still remain below the statewide population objective. During this 

time, wildlife managers spent increasing amounts of time and money to respond to 

escalating complaints and conflicts with mule deer in Utah’s urbanized areas (S. Scott, 
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Utah Division of Wildlife Resources, unpublished data). This was driven in part by 

increasing expansion of communities into mule deer habitat as well as mule deer 

adaptations to these communities (DeVos et al. 2003). Recently, wildlife managers in 

western states have looked to translocation as a potential management tool to reduce 

urban deer herds. 

In general, translocation is used to accomplish three main goals: bolster declining 

populations (e.g., in rural areas), reintroduce locally extirpated species, or reduce 

overabundant species (Boyer and Brown 1988, Conover 2002). Although translocation of 

deer has been used by wildlife managers for many years to achieve these goals, not all 

efforts have been considered successful. Barriers to translocation of deer include low 

survival rates (Jones and Witham 1990, Boyer and Brown 1988), high costs (Ishmael and 

Rongstad 1984, McAninch 1995), and a lack of appropriate release sites (Boyer and 

Brown 1988, Griffith et al. 1989, Drummond 1995, DeNicola et al. 2000).  

Ishmael and Rongstad (1984) reported costs of multiple capture methods that 

ranged from $113 to $570 per deer.  Drummond (1995) reported costs of capture and 

translocation using traps that ranged from $603 to $1,251, and most recently, Beringer et 

al. (2002) reported translocation costs of $387 per white-tailed deer (Odocoileus 

virginianus). With white-tailed deer translocation projects, a major barrier was 

identifying appropriate release sites with fewer roads and reduced human activity as well 

as being far enough from the capture location to reduce deer returning to capture sites 

(Drummond 1995, DeNicola et al. 2000, Berringer et al. 2002). Previous urban deer 
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translocation has focused on white-tailed deer in the eastern U.S. and only minimal 

information exists about urban mule deer translocations.  

In their review of the literature, Jones and Witham (1990) and Wakeling (2003) 

found only two mule deer translocation studies; the first of which documented very low 

annual survival (15%; n=13) for translocated black-tailed deer (Odocoileus hemionus) in 

California. The second study also found survival to be low among translocated mule deer 

in New Mexico (42% over 450 days; n=33; ~ 49% annual survival). Recent concurrent 

studies in New Mexico and Utah have also indicated a low annual survival rate for 

translocated wild adult female mule deer (Ashling 2015, Smedley 2016). All of these 

studies focused solely on adult females or combined adult male and female survival, 

however there remains no information on survival of translocated adult male mule deer.  

Our goal was to examine two objectives related to the translocation of urban mule 

deer. The first objective was to examine the survival rate of translocated mule deer and 

investigate whether the survival rate differed across sexes, study years or release sites. 

We then sought to compare our results with annual survival for wild deer in neighboring 

sites and with other translocation studies. Secondly, we examined the associated costs of 

capture and translocation and identified stakeholders’ contributions. Results from this 

study will further clarify our understanding of the feasibility of using translocation as an 

alternative method to address overabundant urban mule deer in the West. 
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STUDY AREA 
 
 
Capture Area 

All deer for this study were captured in the city of Bountiful, Utah in Davis 

County, a northern suburb of Salt Lake City containing a population of approximately 

43,000 people with minimal agriculture or livestock production (U.S. Census Bureau 

2012). Bountiful is centrally located along the Wasatch Front, a 130 km highly urbanized 

corridor where approximately 75% of Utah’s population resides (~ 2.7 million people; 

U.S. Census Bureau 2012). Adjacent to the east lies the Wasatch Mountains, and to the 

west, the Great Salt Lake. Elevation in Bountiful ranges from approximately 1,300 m to 

1,700 m with gamble oak (Quercus gambelii) habitat in the mid to upper ranges.  

Bountiful has been on the forefront of urban mule deer issues in Utah for many 

years. In 2010, the Utah Division of Wildlife (UDWR) began a culling program to reduce 

deer within city limits; however, due to public outcry, the program was halted after only a 

few days. Because of the public opposition to lethal control, Bountiful presented a unique 

opportunity to assess translocation as an alternative non-lethal method of reducing the 

urban deer population and associated human-wildlife conflicts. 

 
Release Areas 

We translocated deer from Bountiful and divided them into two release areas in 

northern Utah; the Raft River Mountains and Big Wash (Fig. 2-1). The Raft River 

Mountains are in northwestern Box Elder County, Utah, approximately 180 km northwest 

of Bountiful. The release area is bordered by Idaho to the north, Nevada to the west, and 
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the Great Salt Lake to the southeast with elevations ranging from 1,500 m to 3,000 m. 

The Raft River Mountains are characterized by sagebrush (Artemisia spp.) communities 

at lower elevations, pinyon (Pinus spp.) and juniper (Juniperus spp.) encroachment at 

mid-elevations and mahogany (Cercocarpus spp.) forests at higher elevations (Gunnell et 

al. 2011). The Raft River Mountains comprise a portion of the U. S. Forest Service’s 

(USFS) Sawtooth National Forest with the surrounding area containing a mix of private, 

Bureau of Land Management (BLM), and State Institutional Trust Land Administration 

(SITLA) land. 

Big Wash, our second release area, is located in the Uinta Basin in southeastern 

Duchesne County, Utah. It is approximately 180 km southeast of Bountiful with 

elevations ranging from 1,500 m to 2,200 m. The release area is bounded to the north by 

the South Slope of the Uinta Mountains, the Green River to the east and Nine Mile 

Canyon to the south. Big Wash is characterized by drier desert shrub habitat including 

sagebrush (Artemisia spp.), rabbitbrush (Chrysothamnus spp.), and grasses with dispersed 

pinyon (Pinus spp.) and juniper (Juniperus spp.) (Gunnell et al. 2010). Landownership 

consists of a checkerboard of BLM and SITLA with USFS in the west and tribal lands to 

the northwest all punctuated by oil and gas development. 

Release areas for this study were carefully chosen based on specific criteria. In 

both study areas, mule deer populations have been severely below the UDWR population 

objective for >5 years, while range trend studies indicate the winter habitat trend has been 

good to excellent since 1995 with extensive pinyon-juniper treatments in both areas. 

(Gunnell et al. 2010, UDWR 2012, 2012a). The release areas consisted of large tracks of 
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public land open to hunting and had no history of chronic wasting disease. The 

substantial distance from the capture area to release areas coupled with the physical 

barriers (Great Salt Lake and Wasatch Mountain Range) also reduced the chance of mule 

deer returning to the capture area. Minimal agriculture in both release areas diminished 

the likelihood of crop depredation. These underutilized mule deer winter range habitats 

offered release areas suitable for relocating urban mule deer and potentially helping to 

restore the local wild populations. 

 
METHODS 
 
 
Capture and Monitoring 

We captured mule deer during winter 2014-2015 and winter 2015-2016 using 

Clover traps and drop nets (Clover 1956, Wildlife Capture Services, Flagstaff, AZ, USA). 

We installed a total of 24 Clover traps, two per residence, into the backyards of 

residential properties and moved the traps to new properties as needed. We pre-baited 

traps with apples and alfalfa hay for one week prior to captures. Trapping occurred 

approximately 2 to 3 times a week from December 2014 through early March 2015 and 

again from December 2015 through mid-January 2016. Drop nets were baited with apples 

and alfalfa hay for 4 days prior to capture, and drop netting occurred approximately once 

a week during the 2014 – 2015 trapping season (drop nets were not used in 2015 – 2016). 

Each captured deer was hobbled and blindfolded before processing and received 

an individually numbered metal ear tag. We fitted adult female mule deer with standard 

very-high-frequency (VHF) radio collars (Model M2230B, Advanced Telemetry 
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Systems, Isanti, MN) and adult males were fitted with a VHF ear tag transmitter (Model 

M3620, Advanced Telemetry Systems, Isanti, MN). The VHF radio collars and ear tag 

transmitters were equipped with an 8-hour mortality sensor with an approximate battery 

life of 7 and 2 years, respectively. All adult deer ≥ 1.5 years old were tested for chronic 

wasting disease according to UDWR policy (Thomsen et al. 2012). We determined age of 

all captured deer by tooth wear, assigned a body condition status (poor, fair, good), 

measured rectal body temperature, and noted any injuries sustained prior to or during 

capture (Robinette et al. 1957, Riney 1960). Each deer received an injection of flunixin 

meglumine (2.2 mg/kg; MWI Veterinary Supply Co., Boise, ID, USA) intramuscularly to 

reduce pain and stiffness and a subcutaneous injection of eprinomectin (1.0 mg/kg; MWI 

Veterinary Supply Co., Boise, ID, USA), an anti-parasitic. In the second year, we also 

recorded handling time as the start of processing until the deer was loaded into the trailer. 

After processing, deer were loaded into a modified stock trailer and released at 1 of the 2 

areas on same day as capture, alternating between Raft River and Big Wash. All capture 

and handling was conducted by the UDWR and approved by the Utah State University 

Institutional Animal Care and Use Committee (Protocol # IACUC-2707).  

Beginning February 2015, telemetry flights were conducted via fixed-wing 

aircraft at each release site approximately every 4 weeks, unless logistics and weather 

were prohibitive. During monthly telemetry flights, we recorded status of the deer as live, 

dead, or missing (any deer not heard during a flight). During flights with low signal 

detection, a second flight was conducted within a week to detect the remaining radio 
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frequencies. Due to elongated intervals between telemetry flights, specific cause of death 

was impossible to determine, and capture mortalities were not censored from analysis.   

 
Cost Data Collection 

Data for cost analysis, including total hours, number of volunteers, UDWR 

personnel and Bountiful personnel, were collected each capture day throughout the 2014-

2015 and 2015-2016 trap seasons. UDWR personnel time included the addition of two 

full-time benefited technician positions. The technicians’ job duties included 

administrative and field work planning and preparing for the project, refurbishing and 

maintaining trap equipment, and capturing and monitoring deer as part of the survival 

study. Volunteers were required by the UDWR to sign and complete a volunteer waiver 

and record number of hours spent on the project each day. Bountiful city employees kept 

track of hours spent baiting, setting and maintaining traps as well as the number of hours 

worked during capture days. Hourly wages for UDWR were based on technician pay and 

benefits. Bountiful wages were based on hourly wages and volunteer wages were based 

on the UDWR’s Dedicated Hunter program labor valuation. We recorded kilometers 

driven as total number of round-trips from Bountiful to each study site and was calculated 

using Utah’s mileage reimbursement. Equipment costs for radio telemetry tracking 

devices, medications and supplies were gathered from purchasing receipts and hourly 

telemetry monitoring flight costs were obtained from the UDWR. Large, one-time 

purchases, such as new netting for traps and one new stock trailer were included in the 

total for year one of the project.  
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Survival Analysis 

We focused on survival data from December 2014 through December 2016. Since 

deer entered the study continuously during the trapping season, we used a staggered 

entry. When a deer was not heard for ≥ 2 consecutive months, it was right censored until 

detected twice within 3 consecutive months and then reentered into the study via 

staggered entry. We standardized continuous variables ([value – mean] / standard 

deviation), such as age, body temperature, and handling time to reduce multicollinearity. 

Since increased body condition has been linked with increased survival of ungulates, we 

ordered the body condition score from poor (1) to good (3) (Bender et al. 2007). Injuries 

were classified into a binary injury (e.g. puncture wounds, missing or broken incisors) or 

no injury category and we included injuries sustained prior to and during capture. In the 

2014-2015 capture season, we captured deer using both Clover traps and drop nets, thus 

we used this cohort to test for differences in capture method. Since female deer were 

fitted with both radio collars and ear tag transmitters in the 2015-2016 capture year, we 

used this cohort to test for differences in transmitter type. Yearly survival of deer can 

vary across locations and time (Unsworth et al. 1999, Monteith et al. 2014, Smedley 

2016). To account for these possible year or cohort effects, we created 4 variables that 

grouped or split the data by different factors (Appendix A, Table A-3). These variables 

were based on the year of capture (cohort), the number of years after release (year after 

release), calendar year of the study (study year) and discrete groups for each cohort by 

number of years after release (group: cohort 1, first year after release; cohort 1, second 

year after release; cohort 2, first year after release). 
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We used the Andersen-Gill formulation of the Cox-proportional hazard to test 

capture and handling, individual, year, release site, and cohort effects on survival (Cox 

1972, Andersen and Gill 1982). This formulation allowed for staggered entry and right 

censoring as animals entered and exited the study and tolerated irregular telemetry 

monitoring intervals among marked individuals. To identify the survival model most 

supported by our data, we used a 3-tiered approach for model selection. In the first tier, 

we modeled capture and handling variables. Because not all capture and handling 

variables were collected for each individual (e.g. body temperature and handling time), 

these variables had different sample sizes and were thus assessed separately. To evaluate 

possible effects of each capture and handling variable, we thus compared the univariate, 

additive (with sex), and interactive model (with sex) to each other and a null model using 

Akaike’s Information Criterion adjusted for sample size (AICc; Burnham and Anderson 

2002). Any variable that beat the null model was subsequently included in the second tier 

of models. For the second tier, we assessed characteristics of individuals, such as age and 

body condition, in addition to variables supported in the first tier of model selection. 

Using AICc, variables in the top-ranked model from the 2nd tier were brought forward to 

compare in the final tier. For the 3rd tier, we compared all cohort- and time-related 

variables alongside variables supported in the 2nd tier of analysis, used additive and 

interactive effects, and ran all possible combinations of variables that were considered in 

the final tier (capture and handling, individual, year, release site, or cohort effects). At 

each tier of analysis, all models within 2 ΔAICc units of the top model were considered 

for further analysis. Although this tiered approach to model selection may miss 
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potentially important combinations of variables, it conservatively avoids data dredging 

that can lead to spurious conclusions (Franklin et al. 2000, Burnham and Anderson 2002). 

Yearly (12-month) survival probabilities were generated using hazard estimates from the 

top model in the 3rd tier of analysis. 

We used Schoenfeld residuals to check the assumption of proportionality for 

explanatory variables in all Cox-proportional hazard models. If the proportionality 

assumption was not met, we stratified variables (e.g. sex) such that each stratum level had 

a unique baseline hazard function (analogous to a Kaplan-Meier hazard). Only variables 

which met the proportionality assumption after stratification were considered for 

analysis. The survival package in program R (R Version 3.3.3, www.r-project.org, 

accessed 1 Apr 2017) was used for all statistical analysis.  

 
Cost Analysis 

To estimate costs, we averaged the number of volunteer and Bountiful personnel 

per capture day. We then multiplied total personnel hours for each capture year by each 

group’s estimated hourly wage. For UDWR labor cost per trap day, we used the salary 

for 2 full-time employees over the course of the trap season for each year. This labor time 

included capture days, equipment maintenance, and administrative duties. We used that 

total salary and divided by the number of trap days to estimate total time of all necessary 

duties during the trap season. To estimate cost of capture per deer for each study year, we 

added total costs of equipment, wages, and mileage and divided by the total number of 

deer captured. Telemetry monitoring flight costs were based on a flight time of four hours 

per monitoring event.  
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RESULTS 
 
 
Capture and Monitoring 

We captured 394 mule deer of all ages and both sexes during winter 2014-2015 

(200 deer) and winter 2015-2016 (194 deer). We fitted 216 adult mule deer with radios; 

137 adult females (77 in 2014 – 2015 and 60 in 2015 – 2016) were fitted with standard 

very-high-frequency (VHF) radio collars and 56 adult males (22 in 2014 – 2015 and 34 in 

2015 – 2016) and 23 adult females (0 in 2014 – 2015 and 23 in 2015 – 2016) were fitted 

with a VHF ear tag transmitters. 

Of the 200 deer (126 female, 74 male) captured in 2014 – 2015 (Appendix A, 

Table A-1), 2% (n = 3) of the deer were euthanized due to capture-related causes (1 male 

fawn, 1 female fawn, and 1 adult male) and 1% (n = 1) of the deer was euthanized due to 

a severe case of lice (1 male fawn).  Of the 194 deer (129 female, 65 male) captured in 

2015 – 2016, 2% (n = 4) of the deer were euthanized due to capture-related causes (1 

male fawn, 2 female fawns, and 1 adult female), and 1% (n = 1) was euthanized due to a 

broken leg sustained prior to capture (1 adult female). These 9 deer euthanized at the 

capture location were not included in survival analyses. Five radio-marked male deer and 

1 female deer were reported as legally harvested by hunters during the 2015 and 2016 

hunting season, but were included in survival analyses because hunter harvest is a 

common cause of mortality in male mule deer. One additional male was reported as 

legally hunted during the 2015 season, however, the ear tag transmitter failed and 

therefore was not included in survival analysis. No deer tested positive for chronic 

wasting disease. Age of collared deer ranged from 1.5 – 8.5 years in 2014 – 2015 and 1.5 
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– 9.5 years in 2015 – 2016 with a mean ± SE of 3.5 ± 0.15 and 2.9 ± 0.15 years, 

respectively (n = 99, n = 117). Body temperature ranged from 37.4 – 42.2 C with a mean 

of 39.0 ± 0.05 (n = 198). Handling time for 2015 – 2016 captures ranged from 4.0 – 50.0 

minutes with a mean of 17.0 ± 0.58 (n = 117). 

 
Survival Analysis 

We had a total of 1,634 monitoring intervals for 215 collared deer with 127 

mortality events over the course of 24 months of monitoring. The only variable which 

continuously violated the assumption of proportionality was sex (P < 0.05). We therefore 

stratified sex throughout analyses in all but 2 models (body temperature and handling 

time variables).  

Of the tier one capture and handling covariates, we only found support for injury 

score with an additive effect of sex; all other tier one covariates were not considered in 

any further analysis (Table A-8). We found no support for differences in survival based 

on capture method, transmitter type, body temperature or handling time (Table A-4, A-5, 

A-6, A-7). The additive combination of sex and injury score was used in all subsequent 

tiers of model comparison. We compared six models in the tier two analysis of individual 

characteristics. Our top model in tier two included an interactive effect between age and 

injury with an additive effect of sex (Table A-9, A-10). In the final tier of analysis, we 

added cohort and year covariates and compared 13 models, of which three had a ΔAICc ≤ 

2 (Table 2-1). All three models included an interactive effect between age and injury with 

additive effects of sex. The top model, which was also the most parsimonious, included 

an additive cohort effect of year after release. The two subsequent models included an 
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additive effect of group and interactive effect between age and year after release, 

respectively, however because both models had more parameters than the top model, they 

were subsequently eliminated from further analysis. 

In the top model, there was a strong negative relationship between the injury score 

and the risk of death (P = 0.001; Table 2-2, Fig. 2-2). An injury increased the risk of 

death for mule deer by 2.7 times (95% CI = 1.48 – 5.00) (classifying injury scores on 

three levels, none, minor, and major, yielded similar results; β = 0.572, P = 0.001). For 

each one-year increase in age, the risk of death for mule deer increased by 1.2 times (95% 

CI = 0.99 – 1.46), but the effect was marginally significant (P = 0.066). The interaction 

between age and injury indicated for each one-year increase in age within an injury 

category, the risk of dying increased by 2.3 times (95% CI = 1.20 – 4.47, P = 0.013). The 

risk of dying decreased by a factor of 0.5 (95% CI = 0.26 – 0.90, P = 0.023) for deer in 

their second year after release.  

For the first year post-release, annual (12-month) survival probability for 2.5-

year-old female deer without injury was 0.50 (SE = 0.10) and with injury was 0.31 (SE = 

0.38), while for 2.5-year-old males without injury it was 0.15 (SE = 0.36) and with injury 

was 0.04 (SE = 1.07) (Fig. 2-2, Fig 2-3). Annual survival probabilities for male and 

female deer which entered the second year post-release were higher in all modeled age 

and injury categories. In the second year post-release, annual survival probability for 2.5-

year-old female deer without injury was 0.72 (SE = 0.11) and with injury was 0.57 (SE = 

0.25), while for males without injury it was 0.40 (SE = 0.33) and was 0.21 (SE = 0.72) for 

injured males. 
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Cost Analysis 

Total cost of the project was $403,121 (Table 2-3). Average cost per deer 

captured was $1,023. Repair costs of existing UDWR Clover trap equipment was $312 

per clover trap, and a new clover trap with a new frame, netting and UDWR installation 

of the netting was $667. A total of $26,949 was spent on one-time upfront purchases for 

the project, such as a stock trailer and capture equipment. Telemetry monitoring flights 

cost approximately $1,600 a month and a total of $37,600 for all monitoring flights 

during the study. Ongoing personnel labor, monitoring and equipment costs were 

$190,124 and $186,048 for 2014-2015 and 2015-2016 respectively. Volunteer labor on 

the project saved an estimated $54,131 over the course of the study (Table 2-4). 

 
DISCUSSION 

 Similar to other deer translocations, we found that annual survival was much 

lower for translocated deer when compared to reported average annual survival of wild 

deer (Hawkins and Montgomery 1969, Jones and Whitham 1990, Jones et al. 1997, 

O’Bryan and McCullough 1985, Beringer et al. 2002, Smedley 2016). Bryant and 

Ishmael (1991) reported lower survival of translocated urban white-tailed deer than either 

resident wild deer at the release site or resident urban deer at the capture site. When 

compared to previous female mule deer translocations in western North America, our 

female annual survival was similar (O’Bryan and McCullough 1985, Ortega-Sanchez 

2013, Smedley 2016). However, our female survival was lower than mule deer captured 

from urban areas in New Mexico (Ashling 2015). Perhaps of most relevance for 

informing local management decisions, our translocated urban mule deer experienced 
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*P > 0.05 
aReference category was “Not a problem” 
 
 
Figure 3-2. Coefficients and standard errors for explanatory variables in the top-ranking 
multinomial logistic regression model of perceptions of whether there are too many deer 
in Bountiful, Utah, 2014 and 2016. Coefficients represent the category "agree" compared 
to the reference category "neutral", and values > 0 indicate a higher likelihood of 
agreeing with the statement. 
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*P > 0.05 
aReference category was “Not a problem” 
 
 
Figure 3-3. Coefficients and standard errors for explanatory variables in the top-ranking 
multinomial logistic regression model of attitudes towards whether something should be 
done to reduce deer in Bountiful, Utah, 2014 and 2016. Coefficients represent the 
category "agree" compared to the reference category "neutral", and values > 0 indicate a 
higher likelihood of agreeing with the statement. 
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*P < 0.05 
aReference category was "Not a problem" 
 
 
Figure 3-4. Coefficients and standard errors for explanatory variables in the top-ranking 
multinomial logistic regression model of attitudes towards whether deer are native and 
residents should learn to live with them in Bountiful, Utah, 2014 and 2016. Coefficients 
represent the category "agree" compared to the reference category "neutral", and values < 
0 indicate a lower likelihood of agreeing with the statement. 
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*P < 0.05 
aReference category was "Not a problem" 
 
 
Figure 3-5. Coefficients and standard errors for explanatory variables in the top-ranking 
multinomial logistic regression model of attitudes towards trapping and relocation as a 
management action to reduce deer in Bountiful, Utah, 2014 and 2016. Coefficients 
represent the category "agree" compared to the reference category "neutral", and values > 
0 indicate a higher likelihood of agreeing with the statement.  
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*P < 0.05 
aReference category was "Not a problem" 
 
 
Figure 3-6. Coefficients and standard errors for explanatory variables in the top-ranking 
multinomial logistic regression model of attitudes towards trapping, euthanizing and 
donating the meat as a management action to reduce deer in Bountiful, Utah, 2014 and 
2016. Coefficients represent the category "agree" compared to the reference category 
"neutral", and values > 0 indicate a higher likelihood of agreeing with the statement. 
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*P < 0.05 
aReference category was "Not a problem"  
 
 
Figure 3-7. Coefficients and standard errors for explanatory variables in the top-ranking 
multinomial logistic regression model of attitudes towards using trained and certified 
archers as a management action to reduce deer in Bountiful, Utah, 2014 and 2016. 
Coefficients represent the category "agree" compared to the reference category "neutral", 
and values > 0 indicate a higher likelihood of agreeing with the statement.  
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CHAPTER 4 

CONCLUSIONS 

My thesis contributes to a better understanding of the vital rates of translocated 

urban mule deer, the costs of translocation, and residents’ attitudes and perceptions 

toward urban deer in Utah. Collectively this work enhances our understanding of how 

translocation might be used to mitigate urban deer conflict. While there has been 

extensive research into urban deer, very little has focused on mule deer specifically, and 

even less has combined the study of deer demography with that of human perceptions and 

attitudes. In Chapter 2, I explored variables affecting survival rates of translocated urban 

mule deer and the costs of operating this type of management action. In Chapter 3, I 

investigated Bountiful, Utah residents’ attitudes towards deer, deer reduction 

management actions, and perceptions of problems caused by deer before and after 2 years 

of urban deer management. Currently, several cities in Utah are implementing urban deer 

management plans using either trained archers or trap and relocation, with a few cities 

using both methods concurrently. As more communities in Utah and throughout Western 

North America encounter urban mule deer conflicts and explore management programs, 

it is imperative to evaluate the effectiveness of each type of program. These evaluations 

will aid in the management of mule deer and mule deer conflicts in urban areas across the 

West. 

In Chapter 2, I found that annual survival rates were negatively influenced by age 

and injury with adult males surviving at a much lower rate than adult females. This 

finding of lower annual survival rates for translocated adult males compared to non-
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translocated wild mule deer is novel (Bishop et al. 2005, Mulligan 2015). While my study 

was not designed to address cause of mortality, legal hunting was attributed to the death 

of 5 males but these events cannot explain the severely low rates of survival among 

translocated males compared to non-translocated wild mule deer (Farmer et al. 2006, Pac 

and White 2007). And although annual survival rates for translocated adult female mule 

deer were similar to those from recent mule deer translocations in Utah and New Mexico, 

they were also much lower than survival rates for wild resident deer in nearby areas 

within Utah (Ashling 2015, Smedley 2016). Adult deer that survived into their second 

year post-release had a lower risk of death, with female annual survival rate nearing that 

of wild deer, while only 2 adult males survived into the second year of the study. Overall, 

I found that injuries (both those sustained prior to and during capture) contributed most to 

increased risk of death among the translocated deer. I included deer with injuries in the 

analyses because many deer in urban settings sustain injuries (e.g., vehicle collisions, 

entanglement in fencing) and because trapping injuries are a part of the trap and 

relocation management action. To decrease mortality risk in the future, my results 

indicate that one should modify traps to reduce capture-related injuries and evaluate 

individuals’ overall health and injury status prior to deciding whether or not an individual 

should be translocated and released. 

In Chapter 2, I also investigated the costs of translocation as a management tool. 

As a management tool, translocation resulted in a high overall cost per deer, but similar 

to costs reported for other urban deer trap and relocation programs (Ishmael and 

Rongstad 1984, McAninch 1995, Beringer et al. 2002). Translocation was more 
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expensive when compared with archery, controlled hunts or sharpshooting urban deer 

programs, but similar to the use of immunocontraceptives (Kilpatrick and Walter 1999, 

Butfiloski et al.1997, Doerr et al. 2001, Walter et al. 2002). Reported costs were shared 

between the UDWR, Bountiful, and volunteers. While volunteers defrayed a portion of 

the total labor costs, the majority of labor costs were derived from the UDWR and city 

personnel. The benefits of volunteer labor and equipment purchases cannot be 

understated, however, I found that it would be difficult to operate a translocation program 

with fewer paid personnel (2 UDWR and 2 city personnel). Incorporating fees could 

produce equitably shared costs between management agencies and communities. 

Equipment and monitoring costs could be reduced by using less expensive telemetry 

marking devices (3-month ear tag transmitters) and eliminating telemetry monitoring 

flights. 

In Chapter 3, my survey of Bountiful residents’ attitudes toward urban deer and 

management actions, and perceptions of damage revealed that a majority of residents 

perceived the populations of deer in Bountiful to be high and that deer numbers should be 

reduced. As anticipated, public support was greater for trap and relocation as a 

management action than either lethal method. After removing 465 deer over 2 years, the 

results of the longitudinal panel were less impactful than expected. The panel 

demonstrated a surprisingly small number of residents who perceived a decrease in the 

deer population. Notably, the reduction program failed to reduce residents’ perceptions of 

the severity of problems (vehicle collisions, damage to gardens and landscaping, 

confrontations with pets or people, and general mess). While support for trap and 
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survival in the first year post-release. Annual survival of adult female deer that made it in 

to the second year post-release was still below the Utah statewide average, indicating that 

it may not be until the third year after release that translocated mule deer fully assimilate. 

Though few released deer will survive that long. While adult males demonstrated high 

mortality rates, some individuals survived long enough to be taken during the following 

hunting season (approximately 8-10 months).  Translocation may not produce survival 

rates which are conducive to bolstering populations in wildland areas. Thus managers 

should evaluate the goals and objectives for wild deer herds at the release site of any 

urban deer translocation program. 
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APPENDIX A 

CHAPTER 2 SUPPLEMENTARY MATERIALS 

Table A-1. Capture year, release area and total number by sex and age class of urban mule deer captured in 2014-2016 in Bountiful, 
Utah, USA. 
 
 
    Adult Fawn   

Capture year Release area Female Male Female Male Total 
December 2014 - March 2015 Big Wash 35 14 26 24 99 

Raft River 46 8 17 23 94 
East Canyon Wildlife Management Areaa     1 2 3 
Euthanized   1 1 2 4 
2014-2015 Total 81 23 45 51 200 

December 2015 - February 2016b Big Wash 48 15 15 16 94 
Raft River 39 21 22 11 93 
Mantia 33 13 16 7 69 
East Canyon Wildlife Management Areaa     1 1 2 
Euthanized 2   3 2 7 
2015-2016 Total 122 49 57 37 265 

2014-2016 Total  203 72 102 88 465 
              

aRelease areas were not part of this survival study. 
bRadio marked adults for survival study captured December 1, 2015 – January 14, 2016.   



 
 

104 
Table A-2. Individual capture statistics for urban mule deer translocated from the city of Bountiful to rural locations during a research 
study from 2014 to 2016, Utah, USA. 
 
 

ID 
Study 
year Sex Age 

Body 
condition 

score 
Release 

site 
Transmitter 

type 

Body 
temp 
(C) 

Capture 
method 

Handling 
time 
(min) Injury 

Hunter 
harvested 

CR0401 1 female 3.5 good Raft River collar 37.8 Clover trap   0 0 
CR0402 1 female 3.5 poor Raft River collar 37.9 Clover trap   1 0 
CR0403 1 male 2.5 fair Raft River ear tag 39.8 Clover trap   1 0 
CR0405 1 female 4.5 fair Big Wash collar 38.8 Clover trap   0 0 
CR0408 1 female 4.5 fair Big Wash collar 39.4 drop net   0 0 
CR0409 1 male 1.5 poor Big Wash ear tag 40.1 drop net   0 0 
CR0410 1 female 1.5 fair Big Wash collar 39.8 drop net   0 0 
LM113 1 female 5.5 good Raft River collar 39.5 Clover trap   0 0 
LM114 1 male 1.5 fair Raft River ear tag 39.2 Clover trap   1 1 
LM116 1 female 2.5 good Big Wash collar 38.7 Clover trap   0 0 
LM120 1 female 5.5 fair Big Wash collar 40.4 Clover trap   0 0 
LM121 1 male 1.5 good Big Wash ear tag 40.1 Clover trap   0 1 
LM122 1 female 2.5 good Raft River collar 39.5 Clover trap   0 0 
LM126 1 female 3.5 good Big Wash collar 39.7 Clover trap   1 0 
LM127 1 female 1.5 fair Big Wash collar 38.2 Clover trap   1 0 
LM129 1 female 4.5 good Raft River collar 40.1 Clover trap   0 0 
LM133 1 female 2.5 good Big Wash collar 39.0 Clover trap   0 0 
LM134 1 male 1.5 fair Big Wash ear tag 39.2 Clover trap   0 1 
LM136 1 female 2.5 good Big Wash collar 38.6 Clover trap   0 0 
LM140 1 male 2.5 good Raft River ear tag 39.5 Clover trap   0 1 
LM141 1 female 2.5 good Raft River collar 39.3 Clover trap   0 0 



 
 

LM144 1 female 2.5 good Big Wash collar 38.5 drop net   0 0 
LM145 1 female 3.5 good Big Wash collar   drop net   0 0 
LM146 1 male 2.5 fair Big Wash ear tag 38.3 drop net   0 0 
LM150 1 female 2.5 good Big Wash collar 39.8 drop net   0 0 
LM152 1 male 1.5 good Big Wash ear tag 39.4 drop net   0 0 
LM153 1 male 2.5 fair Big Wash ear tag 39.1 drop net   0 0 
LM154 1 male 2.5 fair Raft River ear tag 39.1 Clover trap   0 0 
LM156 1 male 1.5 fair Raft River ear tag 39.0 Clover trap   0 0 
LM157 1 female 1.5 good Raft River collar   Clover trap   0 0 
LM161 1 female 6.5 good Raft River collar 38.5 Clover trap   0 0 
LM167 1 female 1.5 good Raft River collar 39.8 Clover trap   0 0 
LM170 1 female 3.5 poor Raft River collar 39.3 Clover trap   0 0 
LM171 1 female 3.5 fair Raft River collar 38.7 Clover trap   0 0 
LM175 1 female 4.5 fair Raft River collar   Clover trap   1 0 
LM178 1 female 4.5 fair Raft River collar   Clover trap   0 0 
LM180 1 male 2.5 poor Raft River ear tag 39.9 Clover trap   0 0 
LM182 1 female 2.5 good Raft River collar 39.7 Clover trap   0 0 
LM184 1 female 2.5 good Big Wash collar 38.5 drop net   0 0 
LM187 1 female 4.5 good Big Wash collar   drop net   0 0 
LM190 1 female 3.5 good Big Wash collar 39.6 Clover trap   0 0 
LM191 1 male 1.5 good Big Wash ear tag 39.4 Clover trap   0 0 
LM192 1 male 1.5 good Big Wash ear tag 39.8 Clover trap   0 0 
LM193 1 female 1.5 good Big Wash collar 39.4 Clover trap   0 0 
LM195 1 female 3.5 good Raft River collar 38.8 Clover trap   0 0 
LM196 1 female 2.5 good Raft River collar 38.7 Clover trap   0 0 
LM197 1 female 3.5 good Raft River collar 39.2 drop net   0 0 
LM200 1 female 3.5 good Big Wash collar 39.9 drop net   0 0 
LM201 1 female 3.5 fair Raft River collar 38.1 Clover trap   0 0 
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LM202 1 female 2.5 good Raft River collar 38.9 Clover trap   0 0 
LM204 1 female 3.5 good Raft River collar 37.5 drop net   0 0 
LM205 1 female 6.5 good Raft River collar 38.6 drop net   0 0 
LM206 1 female 6.5 fair Raft River collar 39.5 drop net   0 0 
LM207 1 female 5.5 good Raft River collar 39.6 drop net   0 0 
LM209 1 female 2.5 fair Raft River collar 39.6 drop net   0 0 
LM210 1 female 3.5 good Raft River collar   drop net   0 0 
LM211 1 female 3.5 good Big Wash collar 38.6 Clover trap   0 0 
LM212 1 female 3.5 good Big Wash collar 38.7 Clover trap   0 0 
LM213 1 female 3.5 good Big Wash collar 38.5 Clover trap   0 0 
LM214 1 male 1.5 fair Big Wash ear tag 38.5 Clover trap   0 0 
LM217 1 female 3.5 fair Raft River collar 38.6 Clover trap   0 0 
LM219 1 female 3.5 good Big Wash collar 41.3 Clover trap   0 0 
LM220 1 female 5.5 good Raft River collar 38.3 Clover trap   0 0 
LM221 1 female 2.5 good Raft River collar 37.8 drop net   0 0 
LM222 1 female 3.5 good Raft River collar   drop net   0 0 
LM223 1 female 3.5 good Raft River collar   drop net   0 0 
LM227 1 female 8.5 fair Big Wash collar 37.9 Clover trap   0 0 
LM228 1 female 5.5 good Big Wash collar 38.8 Clover trap   0 0 
LM230 1 female 3.5 good Big Wash collar 38.2 Clover trap   0 0 
LM231 1 male 2.5 fair Big Wash ear tag 39.8 Clover trap   0 0 
LM232 1 female 3.5 good Big Wash collar 38.7 Clover trap   0 0 
LM233 1 male 3.5 fair Raft River ear tag 39.9 Clover trap   0 0 
LM239 1 female 4.5 good Raft River collar 39.2 Clover trap   0 0 
LM241 1 female 7.5 fair Big Wash collar 38.9 Clover trap   0 0 
LM242 1 male 5.5 good Big Wash ear tag 39.9 Clover trap   0 0 
LM244 1 male 2.5 fair Big Wash ear tag 38.6 Clover trap   0 0 
LM248 1 female 2.5 good Big Wash collar   Clover trap   0 0 
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LM252 1 female 4.5 good Raft River collar 39.0 Clover trap   0 0 
LM255 1 female 5.5 good Raft River collar 38.3 Clover trap   0 0 
LM257 1 female 3.5 good Raft River collar 38.9 Clover trap   0 0 
LM258 1 female 1.5 fair Raft River collar 39.4 Clover trap   0 0 
LM259 1 female 2.5 good Raft River collar 39.4 Clover trap   0 0 
LM260 1 female 5.5 fair Raft River collar 40.7 Clover trap   0 0 
LM262 1 female 4.5 good Raft River collar 38.2 Clover trap   0 0 
LM266 1 female 3.5 good Raft River collar 39.5 Clover trap   0 0 
LM270 1 female 4.5 fair Big Wash collar 38.9 Clover trap   0 0 
LM272 1 female 6.5 good Raft River collar 39.1 Clover trap   0 0 
LM273 1 female 4.5 fair Raft River collar 39.2 Clover trap   0 0 
LM275 1 female 2.5 good Big Wash collar 39.8 Clover trap   0 0 
LM276 1 male 2.5 poor Raft River ear tag 40.0 Clover trap   0 0 
LM278 1 female 3.5 fair Big Wash collar 38.8 Clover trap   0 0 
LM281 1 female 3.5 good Big Wash collar 38.0 Clover trap   0 0 
LM289 1 female 5.5 good Big Wash collar 39.2 Clover trap   0 0 
LM290 1 female 7.5 fair Big Wash collar 38.6 Clover trap   0 0 
LM291 1 male 2.5 poor Big Wash ear tag 39.2 Clover trap   0 0 
LM292 1 female 5.5 good Raft River collar 38.5 Clover trap   0 0 
LM298 1 female 4.5 good Raft River collar 38.9 Clover trap   0 0 
LM299 1 female 2.5 poor Raft River collar 39.8 Clover trap   0 0 
UD001 2 male 1.5 fair Raft River ear tag 37.6 Clover trap 25 0 0 
UD002 2 female 2.5 good Raft River collar 37.8 Clover trap 24 0 0 
UD004 2 male 1.5 good Raft River ear tag 39.6 Clover trap 12 0 0 
UD005 2 female 7.5 fair Raft River collar 38.2 Clover trap 25 1 0 
UD006 2 female 1.5 fair Raft River collar 39.5 Clover trap 22 0 0 
UD009 2 female 2.5 good Raft River collar 39.1 Clover trap 16 0 0 
UD010 2 male 1.5 fair Raft River ear tag 39.4 Clover trap 17 0 
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UD011 2 female 3.5 good Raft River collar 38.9 Clover trap 16 0 0 
UD013 2 female 1.5 good Raft River collar 40.9 Clover trap 17 0 0 
UD014 2 female 3.5 good Raft River collar   Clover trap 26 0 0 
UD015 2 female 1.5 good Raft River collar   Clover trap 24 0 0 
UD016 2 female 2.5 good Raft River collar   Clover trap 20 0 0 
UD018 2 female 2.5 good Big Wash collar 38.1 Clover trap 20 1 0 
UD021 2 female 1.5 fair Big Wash collar 39.1 Clover trap 16 0 0 
UD022 2 female 3.5 good Big Wash collar 39.2 Clover trap 13 0 0 
UD023 2 male 2.5 fair Big Wash ear tag 40.1 Clover trap 20 0 0 
UD024 2 female 1.5 fair Big Wash collar 38.7 Clover trap 14 0 0 
UD025 2 female 4.5 good Big Wash collar 39.2 Clover trap 14 0 0 
UD026 2 female 5.5 good Big Wash collar 39.6 Clover trap 14 0 0 
UD030 2 female 2.5 good Big Wash collar 39.2 Clover trap 11 0 0 
UD031 2 female 1.5 fair Big Wash collar 39.2 Clover trap 19 0 0 
UD032 2 male 1.5 fair Big Wash ear tag 38.9 Clover trap 17 0 0 
UD034 2 male 1.5 fair Big Wash ear tag 39.6 Clover trap 13 0 0 
UD036 2 female 4.5 good Raft River collar 39.8 Clover trap 13 0 0 
UD040 2 female 4.5 good Raft River collar 38.9 Clover trap 17 0 0 
UD041 2 male 3.5 good Raft River ear tag 40.1 Clover trap 20 0 0 
UD042 2 female 4.5 good Raft River collar 39.2 Clover trap 17 0 0 
UD043 2 male 1.5 fair Raft River ear tag 39.9 Clover trap 15 0 0 
UD045 2 male 2.5 fair Raft River ear tag 38.7 Clover trap 15 0 0 
UD046 2 male 1.5 poor Raft River ear tag 39.8 Clover trap 23 0 0 
UD047 2 male 1.5 fair Raft River ear tag 40.2 Clover trap 25 1 0 
UD051 2 male 2.5 fair Big Wash ear tag   Clover trap 10 0 0 
UD052 2 male 1.5 fair Big Wash ear tag 39.0 Clover trap   0 1 
UD053 2 female 2.5 fair Big Wash collar 38.8 Clover trap 18 0 0 
UD054 2 male 1.5 poor Big Wash ear tag 39.5 Clover trap 13 0 0 
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UD055 2 female 2.5 good Big Wash collar 40.0 Clover trap 11 1 0 
UD058 2 female 3.5 good Raft River collar 38.5 Clover trap 16 0 0 
UD059 2 female 2.5 good Big Wash collar 38.8 Clover trap 21 1 0 
UD061 2 female 2.5 fair Big Wash collar   Clover trap 18 0 0 
UD062 2 male 1.5 poor Big Wash ear tag 39.4 Clover trap 4 0 0 
UD063 2 female 1.5 good Big Wash collar 38.1 Clover trap 16 0 0 
UD064 2 female 1.5 fair Big Wash collar   Clover trap 19 0 0 
UD066 2 female 3.5 fair Raft River collar 38.6 Clover trap 19 0 0 
UD069 2 male 1.5 fair Raft River ear tag 38.6 Clover trap 10 0 0 
UD071 2 female 2.5 good Raft River collar 38.4 Clover trap 8 0 0 
UD072 2 female 2.5 good Raft River collar 39.1 Clover trap 16 0 0 
UD073 2 female 5.5 good Raft River collar 37.6 Clover trap 14 0 0 
UD077 2 female 3.5 good Big Wash collar   Clover trap 23 0 0 
UD078 2 female 1.5 fair Big Wash collar 39.3 Clover trap 13 0 0 
UD080 2 female 1.5 good Raft River collar 38.8 Clover trap 15 0 0 
UD084 2 male 1.5 fair Raft River ear tag 40.2 Clover trap 26 0 0 
UD085 2 female 2.5 good Raft River collar 39.1 Clover trap 20 0 0 
UD086 2 male 1.5 fair Raft River ear tag 39.6 Clover trap 14 0 0 
UD087 2 male 1.5 fair Raft River ear tag 39.1 Clover trap 14 0 0 
UD088 2 male 2.5 good Raft River ear tag 40.5 Clover trap 10 0 0 
UD089 2 male 1.5 fair Raft River ear tag 39.6 Clover trap 12 0 0 
UD091 2 female 2.5 good Raft River collar 38.9 Clover trap 15 0 0 
UD092 2 female 1.5 good Raft River collar 38.9 Clover trap 20 0 0 
UD094 2 male 1.5 fair Raft River ear tag 38.8 Clover trap 13 0 0 
UD095 2 female 6.5 good Raft River collar 38.8 Clover trap 25 0 0 
UD096 2 female 2.5 good Raft River collar 39.6 Clover trap 25 0 0 
UD097 2 female 2.5 good Raft River collar 38.2 Clover trap 10 0 0 
UD098 2 male 4.5 good Raft River ear tag 40.0 Clover trap 15 0 0 
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UD099 2 male 1.5 fair Raft River ear tag   Clover trap 16 0 0 
UD100 2 female 1.5 fair Raft River collar 38.0 Clover trap 16 0 0 
UD102 2 female 4.5 good Raft River ear tag 38.6 Clover trap 8 1 0 
UD103 2 female 2.5 fair Big Wash collar 38.3 Clover trap 17 0 0 
UD107 2 male 1.5 fair Big Wash ear tag 40.3 Clover trap 9 0 0 
UD108 2 female 1.5 fair Big Wash collar 38.9 Clover trap 17 0 0 
UD109 2 female 3.5 fair Big Wash collar 39.3 Clover trap 18 0 0 
UD110 2 female 8.5 good Big Wash collar 38.6 Clover trap 12 0 0 
UD111 2 female 5.5 good Big Wash collar 38.7 Clover trap 10 0 0 
UD112 2 female 3.5 good Big Wash collar 39.2 Clover trap 14 0 0 
UD113 2 female 3.5 good Big Wash collar 38.2 Clover trap 34 0 0 
UD114 2 male 1.5 poor Big Wash ear tag 39.2 Clover trap 22 1 0 
UD115 2 female 2.5 fair Big Wash collar 38.2 Clover trap 19 0 0 
UD116 2 female 2.5 good Big Wash collar 39.4 Clover trap 9 0 0 
UD117 2 female 2.5 good Big Wash collar 38.2 Clover trap 12 0 0 
UD119 2 male 1.5 fair Big Wash ear tag   Clover trap 5 1 0 
UD122 2 female 2.5 good Big Wash ear tag 37.8 Clover trap 15 0 0 
UD124 2 female 1.5 good Big Wash ear tag 38.3 Clover trap 20 0 0 
UD127 2 female 4.5 good Big Wash ear tag 39.2 Clover trap 11 0 0 
UD128 2 female 3.5 good Big Wash ear tag 39.1 Clover trap 11 0 0 
UD131 2 female 1.5 poor Big Wash ear tag 38.2 Clover trap 16 0 0 
UD134 2 female 2.5 good Big Wash ear tag 38.3 Clover trap 30 0 1 
UD136 2 male 1.5 fair Raft River ear tag 42.2 Clover trap 24 0 0 
UD139 2 female 4.5 fair Raft River collar 38.7 Clover trap 21 0 0 
UD140 2 female 2.5 fair Raft River ear tag 38.0 Clover trap 23 1 0 
UD141 2 female 3.5 fair Raft River ear tag 39.3 Clover trap 20 0 0 
UD142 2 female 6.5 fair Raft River ear tag 39.1 Clover trap 25 0 0 
UD143 2 female 2.5 good Raft River ear tag 39.3 Clover trap 24 0 0 
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UD147 2 female 3.5 fair Big Wash collar 40.4 Clover trap 50 0 0 
UD148 2 male 1.5 fair Big Wash ear tag 38.6 Clover trap 18 0 0 
UD149 2 female 2.5 fair Big Wash collar 38.6 Clover trap 10 0 0 
UD151 2 male 1.5 poor Big Wash ear tag 38.3 Clover trap 30 0 0 
UD152 2 male 2.5 fair Big Wash ear tag 39.1 Clover trap 25 0 0 
UD153 2 female 7.5 good Big Wash collar 39.6 Clover trap 25 0 0 
UD154 2 female 2.5 fair Big Wash collar 38.8 Clover trap 20 0 0 
UD155 2 female 3.5 good Big Wash collar 40.0 Clover trap 15 0 0 
UD157 2 female 2.5 good Big Wash collar 39.4 Clover trap 10 0 0 
UD158 2 female 3.5 fair Raft River ear tag 38.2 Clover trap 15 0 0 
UD159 2 male 1.5 poor Raft River ear tag 39.7 Clover trap 20 0 0 
UD160 2 female 5.5 good Raft River ear tag 38.7 Clover trap 20 0 0 
UD164 2 female 3.5 fair Raft River ear tag 39.0 Clover trap 12 0 0 
UD165 2 female 1.5 fair Raft River ear tag 37.9 Clover trap 17 0 0 
UD169 2 female 6.5 fair Raft River ear tag 38.4 Clover trap 17 0 0 
UD170 2 female 4.5 fair Raft River ear tag 39.5 Clover trap 19 0 0 
UD171 2 male 2.5 fair Raft River ear tag 38.9 Clover trap 20 1 0 
UD173 2 female 5.5 good Raft River ear tag 39.2 Clover trap 13 0 0 
UD175 2 female 2.5 fair Raft River ear tag 38.3 Clover trap 8 0 0 
UD177 2 female 9.5 poor Big Wash ear tag 37.8 Clover trap 16 0 0 
UD179 2 male 2.5 fair Big Wash ear tag 38.9 Clover trap 13 1 0 
UD180 2 female 2.5 good Big Wash collar 38.8 Clover trap 10 0 0 
UD181 2 female 2.5 fair Big Wash collar 39.1 Clover trap 13 0 0 
UD182 2 female 4.5 good Big Wash ear tag 38.8 Clover trap 11 0 0 
UD183 2 female 1.5 fair Big Wash ear tag 38.9 Clover trap 13 0 0 
UD184 2 female 4.5 good Big Wash ear tag 38.8 Clover trap 13 0 0 
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Table A-3. Four new time and cohort variables created for Cox proportional hazard 
analysis for urban mule deer translocated in 2014-2016 from Bountiful, Utah, USA. 
  

Capture year Cohort 
Year after 

release 
Study 
year Group 

2014-2015 1 1 1 1 
2015-2016 1 2 2 2 

2 1 2 3 
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Table A-4. Candidate Andersen-Gill models of mortality for translocated urban mule 
deer in Utah, USA, 2014-2016, number of parameters (K), Akaike’s Information 
Criterion (AICc) scores, differences among AICc scores (Δ), and AICc weights (w) for 
tier 1 capture and handling covariates. 
 
 
Model K AICc Δ w 
null 0 108.44 0.00 0.50 
sex 1 110.29 1.85 0.20 
temperature 1 110.35 1.91 0.19 
temperature + sex 2 112.25 3.82 0.07 
temperature × sex 3 113.56 5.12 0.04 
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Table A-5. Candidate Andersen-Gill models of mortality for translocated urban mule 
deer in Utah, USA, 2014-2016, number of parameters (K), Akaike’s Information 
Criterion (AICc) scores, differences among AICc scores (Δ), and AICc weights (w) for 
tier 1 capture and handling covariates. 
 
 
Model K AICc Δ w 
null 0 57.9 0.0 0.40 
sex 1 58.9 1.0 0.25 
handling time 1 59.9 2.0 0.15 
handling time × sex 3 60.5 2.6 0.11 
handling time + sex 2 61.0 3.1 0.09 
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Table A-6. Candidate Andersen-Gill models of mortality for translocated urban mule 
deer in Utah, USA, 2014-2016, number of parameters (K), Akaike’s Information 
Criterion (AICc) scores, differences among AICc scores (Δ), and AICc weights (w) for 
tier 1 capture and handling covariates. 
 
 
Model K AICc Δ w 
capture method + strata(sex) 1 341.7 0.0 0.52 
strata(sex) 0 341.9 0.2 0.48 
capture method 1 410.7 69.0 0.00 
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Table A-7. Candidate Andersen-Gill models of mortality for translocated urban mule 
deer in Utah, USA, 2015-2016, number of parameters (K), Akaike’s Information 
Criterion (AICc) scores, differences among AICc scores (Δ), and AICc weights (w) for 
tier 1 capture and handling covariates. 
 
 
Model K AICc Δ w 
strata(sex) 0 458.4 0.0 0.69 
transmitter type + strata(sex) 1 460.0 1.6 0.31 
transmitter type 1 547.8 89.4 0.00 
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Table A-8. Candidate Andersen-Gill models of mortality for translocated urban mule 
deer in Utah, USA, 2014-2016, number of parameters (K), Akaike’s Information 
Criterion (AICc) scores, differences among AICc scores (Δ), and AICc weights (w) for 
tier 1 capture and handling covariates. 
 
 
Model K AICc Δ w 
injury + strata(sex) 1 1099.3 0.0 0.78 
strata(sex) 0 1101.8 2.5 0.22 
injury 1 1268.6 169.3 0.00 
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Table A-9. Candidate Andersen-Gill models of mortality for translocated urban mule 
deer in Utah, USA, 2014-2016, number of parameters (K), Akaike’s Information 
Criterion (AICc) scores, differences among AICc scores (Δ), and AICc weights (w) for 
tier 2 individual characteristic covariates. 
 
 
Model K AICc Δ w 
age × injury + strata(sex) 3 1094.9 0.0 0.76 
age + injury + strata(sex) 2 1098.6 3.7 0.12 
injury + strata(sex) 1 1099.3 4.4 0.08 
strata(sex) 0 1101.8 6.9 0.02 
body condition + injury + strata(sex) 3 1102.3 7.4 0.02 
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Table A-10. Candidate Andersen-Gill models of mortality for translocated urban mule 
deer in Utah, USA, 2014-2016, number of parameters (K), Akaike’s Information 
Criterion (AICc) scores, differences among AICc scores (Δ), and AICc weights (w) for 
tier 2 cohort covariates. 
 
 
Model K AICc Δ w 
year after release + strata(sex) 1 1098.1 0.0 0.37 
group + strata(sex) 2 1099.1 1.0 0.22 
injury + strata(sex) 1 1099.3 1.2 0.20 
cohort + strata(sex) 1 1100.6 2.5 0.11 
strata(sex) 0 1101.8 3.7 0.06 
study year + strata(sex) 1 1103.8 5.7 0.02 
release site + strata(sex) 1 1103.8 5.7 0.02 
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Table A-11. Itemized costs (USD) for translocating urban mule deer from the city of 
Bountiful to rural locations in Utah, USA during a research study from 2014 to 2016. 
 

Item Cost 
Tagging and testing materials   
     VHF radio collar (7-year) $185 
     VHF ear tag transmitter (2-year) $165 
     VHF ear tag transmitter (3-month) $75 
     Disease testing and supplies (per CWD-tested deer) $61 
     Medications and supplies (per deer) $8 
Telemetry monitoring flight (per hour) $200 
Per capture day   
     Bait $12 
     UDWR labora $837 
     Bountiful city labora $474 
     Kilometers drivenb $178 
Capture and handling equipment   
     Tarp, hobbles, blindfold (per set)† $58 
     Clover trap, each (netting and labor only)† $312 
     Clover trap, each (new frame, no netting)† $335 
     Drop net (new 40-foot system)† $4,630 
     Stock trailer and customization† $15,683 
     Stock trailer registration and maintenance $570 
    
aCost estimates subject to change based on wages and time spent on project 
bBased on Utah mileage reimbursement at $0.336/km 
†Up-front equipment costs 
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APPENDIX B 

CHAPTER 3 SUPPLEMENTARY MATERIALS 

Table B-1. Questions, responses, and frequencies of responses by a longitudinal panel and cross-sectional survey of public perception, 
administered by telephone to residents of Bountiful, Utah before and after a two-year urban mule deer trap and relocation program, 
2014-2016. 
 
 

    
Longitudinal panel 

(n=247)   

Cross sectional 
respondents 

 (n=488, n=464) 
Variable Response 2014 2016   2014 2016 

Attitudes towards deer             
     There are too many deer in Bountiful Strongly agree 28.3 20.2   23.8 17.9 
  Agree 23.1 25.1   23.6 26.3 
 Neutral 17.4 17.0   20.3 15.7 
  Disagree 20.2 24.3   22.7 26.9 
  Strongly disagree 10.9 13.4   9.6 13.1 
     Do something to reduce deer numbers Strongly agree 27.1 18.6   22.5 15.5 
  Agree 19.4 27.1   21.3 25.0 
  Neutral 14.2 17.4   18.0 15.5 
  Disagree 24.3 22.7   25.8 29.5 
  Strongly disagree 15.0 14.2   12.3 14.4 
     Learn to live with deer Strongly agree 23.9 20.2   21.3 18.1 
  Agree 35.2 44.1   36.9 45.7 
  Neutral 14.2 9.3   16.4 15.1 
  Disagree 17.8 19.8   17.0 14.4 
  Strongly disagree 8.9 6.5   8.4 6.7 
Perception of problems             
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     Vehicle collisions Serious problem 20.2 19.4   18.9 21.1 
  Moderate problem 29.1 34.8   26.6 28.0 
  Slight problem 31.6 27.9   30.9 29.1 
  Not a problem 19.0 17.8   23.6 21.8 
     Damage to gardens and landscaping Serious problem 35.6 34.8   33.2 28.7 
  Moderate problem 27.1 24.7   26.0 26.5 
  Slight problem 16.6 19.0   19.3 25.4 
  Not a problem 20.6 21.5   21.5 19.4 
     Confrontations with pets or people Serious problem 8.5 7.3   9.0 8.4 
  Moderate problem 19.4 18.2   18.2 13.1 
  Slight problem 22.3 30.0   21.9 25.9 
  Not a problem 49.8 44.5   50.8 52.6 
     General mess Serious problem 13.4 15.0   14.3 10.1 
  Moderate problem 21.1 19.8   19.9 19.4 
  Slight problem 24.3 24.3   24.0 26.3 
  Not a problem 41.3 40.9   41.8 44.2 
     Season of the problema Spring   14.6     14.7 
  Summer   19.4     13.4 
  Fall   9.3     10.6 
  Winter   28.7     33.8 
  Not a problem   27.9     27.6 
Acceptance of management actions             
     Trap and relocate Strongly agree 19.8 28.3   18.9 22.2 
  Agree 40.5 41.7   40.8 44.8 
  Neutral 15.8 12.1   15.4 10.6 
  Disagree 16.2 9.3   16.2 14.9 
  Strongly disagree 7.7 8.5   8.8 7.5 
     Trap and euthanize Strongly agree 15.4 11.3   14.1 8.4 
  Agree 29.6 34.4   29.1 30.0 
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  Neutral 13.8 9.7   11.3 13.1 
  Disagree 22.3 23.1   24.2 28.0 
  Strongly disagree 19.0 21.5   21.3 20.5 
     Trained archers Strongly agree 15.0 13.0   13.7 10.8 
  Agree 34.8 32.4   32.8 29.5 
  Neutral 8.9 7.3   9.6 14.0 
  Disagree 17.8 24.7   21.1 25.0 
  Strongly disagree 23.5 22.7   22.7 20.7 
              
Homeownership Owner 87.9 90.3   82.6 82.1 
  Renter 12.1 9.7   17.4 17.9 
Aware of the trap and relocation program Yes 28.3 47.0   26.2 31.7 
  No 71.7 53.0   73.8 68.3 
Deer trapping zoneb Urban core - minimal 

effort  32.0   39.3 35.6 

  
Urban core - high 
effort  28.3   23.6 27.8 

  
Mountain proximate 
- high effort  32.0   30.1 28.0 

  
Mountain proximate 
- minimal effort  7.7   7.0 8.6 

              
aQuestion only asked in the 2016 survey.             
bDeer trapping zones delineated by UDWR trapping efforts. 
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Urban Deer Management Telephone Survey Script 
 

Hello, my name is [INTERVIEWER] calling on behalf of the Utah Division of Wildlife 
Resources and the city of Bountiful.   
The Utah Division of Wildlife Resources has contracted with Systems Consultants to 
conduct a survey about mule deer in Bountiful.  I would be happy to ask you a few 
questions if you have time. The survey should take no more than 10 minutes to complete. 
May I proceed with this call? 
This call may be recorded for quality assurance purposes, and all information gathered 
will be kept strictly confidential.   

1. Do you currently live in Bountiful, UT? 
Yes  [Proceed with survey] 
No  [Does not qualify, thank them for their time and end survey] 

2. How many years have you lived in Bountiful? 
_______ years 

3. Do you rent or own your home? 
Rent 
Own 
 

For the next three questions we’ll ask you to tell us whether or not you agree with 
statements about deer in Bountiful.  Your choices can be: Strongly agree, Agree, 
Neutral, Disagree, or Strongly Disagree. Please pick the answer that most closely 
reflects your views. 
 

4. There are too many deer inside the city limits of Bountiful. 
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 

5. Something needs to be done to reduce the number of deer in Bountiful. 
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 
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6. The deer are native to Utah so we should learn to live with them. 
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 

 
For the next few questions, we want to know which specific problems, if any, you 
believe are occurring as a result of the deer population within Bountiful. For each 
question, please tell us whether you believe it is a serious problem, a moderate 
problem, a slight problem, or not a problem. 
 

7. Vehicle collisions with deer are a 
Serious Problem 
Moderate Problem 
Slight Problem 
Or, Not a Problem 

8. Deer causing damage to gardens or landscaping is a 
Serious Problem 
Moderate Problem 
Slight Problem 
Or, Not a Problem 

9. Confrontations between deer and people or pets are a 
Serious Problem 
Moderate Problem 
Slight Problem 
Or, Not a Problem 

10. General mess left by deer in people’s yards is a  
Serious Problem 
Moderate Problem 
Slight Problem 
Or, Not a Problem 

For the next three questions we’ll ask for your views about possible solutions to the 
deer population in Bountiful. Once again your choices can be: Strongly agree, 
Agree, Neutral, Disagree, or Strongly Disagree. Please pick the answer that most 
closely reflects your views 

11. The capturing and relocating deer is an acceptable solution to the problem 
Strongly Agree 
Agree 
Neutral 
Disagree 
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Strongly Disagree 
12. The capturing, euthanizing and donating the deer meat is an acceptable solution to 

the problem 
Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 

13. Allowing a limited number of trained and certified archery hunters to lethally 
remove deer from city approved sites is an acceptable solution to the problem. 

Strongly Agree 
Agree 
Neutral 
Disagree 
Strongly Disagree 

We just have two final questions:  
14. During which of the following season do you believe mule deer are a problem 

inside the city limits of Bountiful? (pick all that apply) 
Winter 
Spring 
Summer 
Fall 
Deer are not a problem in Bountiful 
 

15. Prior to this survey, were you aware that the Division of Wildlife and the city of 
Bountiful will be trapping deer within the city limits of Bountiful and relocating 
them outside of the county this year?  

Yes 
No 

Those are all of the questions we have. Thank you for your time. 
 
 
Figure B-1. Urban deer management telephone survey script administered to Bountiful, 
Utah, USA residents in 2014 and 2016. 

 


