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Abstract          Kurtis Ramsey 

Overpopulation of species causes both ecological unbalance in its environment and social 

problems. Locally and in many areas across North America, urban deer commonly occur at population 

sizes large enough to result in problematic conflicts with people and the environment.  These conflicts 

can be broken up into four categories: 1. direct harm or causing fear to residents, 2. destruction of 

property, 3. vehicular collisions with deer, and 4. risk of disease (Ministry of Environment, 2010; 

Rutberg, 1997).  On the UVic campus and in many communities these conflicts have now escalated 

beyond a point of acceptability, hence the newly formed “Students for Urban Deer Management” 

(SUDM) propose the UVic Deer Management Plan (UVic DMP). This plan will demonstrate how to 

successfully reduce Black-tailed deer numbers on the UVic campus through the direct methods of 

implicating contraception, relocation, and establishing an urban deer park. Along with the indirect 

methods of encouraging planting of deer-resistant plants, constructing deer-proof fencing, utilizing deer 

repellents, and developing a public awareness campaign.  This will remediate the myriad of effects 

associated with overpopulation and return the UVic campus back to a well-managed state.  The UVIic 

DMP plans to reach a population of 4 deer/km² on campus and to reduce deer related damages by 30% 

within 5 years of its implementation.   This will be at an upfront cost of $92,000, plus an additional 

$97,000 per year to maintain proper management in the area and maintenance of the deer park. It is 

the hope of the SUDM that municipalities located near the University of Victoria will adopt this plan, 

thus reducing conflicts between Black-tailed deer, citizens and the environment.  
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Introduction                                                                       Alex Denis 

Overabundance of certain animal species on the University of Victoria (UVic) campus has been a 

contentious issue in the past. Such is the case with the recent proliferation of the Columbian Black-tailed 

deer (Odocoileus hemionus columbianus) on campus, and around Victoria in general. Deer are a very 

adaptable animal and thrive in urban areas, as is the case on UVic’s campus. An increase in deer related 

vehicle collisions, potential of disease transmission, damage to personal plant property of residents and 

pet-deer conflict are just some of the negative consequences of deer invading human habitats. These 

problems will continue to be exacerbated until University of Victoria Deer Management Plan (UVic DMP) 

is implemented. 

Deer have slowly invaded UVic’s campus for a number of reasons. Firstly, there is a lack of 

predators in the area. In natural forest areas, there is usually a balance between predators and prey, but 

in urban Victoria, this has not been the case. UVic’s campus is a safe, and food abundant space for deer 

to graze and mate. The deer population does not have to be concerned with predation, and will have 

abundant mates during mating season. In addition, deer are on campus because they have been pushed 

out of natural areas, and essentially have nowhere else to go for their foraging needs.  

Green space around Victoria is lacking, as it has been removed to make space for developments.  

It is well known that humans influence plants and animal communities by converting natural habitats 

into spaces to be used by them. Also, generally, there is no hunting taking place in urban areas. All of the 

problems associated with deer in urban Victoria are caused by humans encroaching into former deer 

habitat (Blood, 2000, p.6). Although it could be argued that some of these deer have never lived in 

natural spaces as most urban deer in Victoria are born and raised in the city and thus grow up around 

humans and are accustomed with their close proximity to them. 

Traditional wildlife management approaches are “not easily implemented in populated areas 

where there is growing unease over conflicts between humans and deer” (Rondeau and Conrad 2003, 
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p.266). While in heavily forested areas with little to no human population, the usage of sharp shooters 

and rifles is plausible and common, as there would be no possible damage to humans. However, on a 

campus with around 18,000 students, weapons of any sort are not a possibility on site. A collaborative, 

community based method for controlling deer populations is recommended, as it is more effective and 

appropriate in urban areas where land use decisions affect such a large number of people. 

The removal of the Black-tailed deer from campus is contentious, because of all the wildlife in 

the Pacific Northwest; it is the “most popular, most adaptable, most hunted, most watched, widely 

distributed, and best loved” (Smith, 2000, para. 1). Due to this, and their widespread distribution, 

wildlife management becomes very complicated and challenging. The management of deer is not just a 

biological problem-but an exceedingly political and social one, and a large difficulty of deer management 

lies in the fact that deer are a highly migratory creature.  

The Ministry of Environment and the Capital Regional District states that the total number of 

deer have exceeded the cultural carrying capacity (CCC):“maximum number of ungulates that can 

coexist compatibly with local human populations” (Hesse, 2010, p.7). The CCC in Victoria is dependent 

on population density, attitudes and priorities of humans and land use practices, and is a management 

term and not a biological one. Tales of human-deer conflict and various opinions on the frequent deer 

sightings in Victoria are increasingly present in local media. This is an illustration that the CCC has been 

reached, with headlines like ‘No Clear Solution to Victoria region’s deer problem’ and ‘Victoria overrun 

by deer as some locals propose cull.’ 

Our restoration plan is using the University of Victoria campus as a model, and it could, with a 

few alterations, be implemented in the Capital Regional District, Saanich, Oak Bay and all other areas 

affected by the influx of deer populations. Our plan sought advice from the District of Saanich, 

University of Victoria teaching staff and deer farmers, while considering the balance of the damage 

caused by deer overabundance against some of the benefits deer provide in an ecosystem.  
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If no plan is implemented and the growth and proliferation of deer is not halted, the University 

of Victoria will quickly be overrun with deer, causing further damage to native plants and increasing 

human-deer altercations. Due to the prolific nature of Black-tailed deer, they can double their 

population in a few years under favorable conditions (Blood, 2000, p.4).  UVic DMP provides an 

effective, flexible and manageable approach to removing deer from the University of Victoria campus, 

and is one that will work to explore the areas that other local management plans failed to incorporate.  

Urban deer have become so accustomed to life in Victoria that it will be difficult to implement the 

changes in this restoration plan, but with a long term focus and a multi-stage plan, Victoria will slowly 

become free of deer.  
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Section A: Site Description and Problem Identification  

      Emily Kristiansen  
1.1 Location  

The area we plan to focus on when implementing our plan encompasses the inside and outside 

of Ring Road projecting to the major roads of Cedar Hill Cross, Gordon Head, McKenzie Avenue, Sinclair 

and Haro.  If successful this plan should eventually be implemented in the surrounding Saanich area and 

other locations where Black-tailed deer are an issue.   

 
Figure 1: UVic DMP site map 

1.2 Deer Ecology  

Columbian Black-tailed Deer, Odocoileus hemionus columbianus, a type of mule deer, are dark in 

color with a small rump patch; their tail is also dark brown or black. All males have antlers that they shed 

and re-grow every year. The adult males can weigh between 48-90 kg and females 40-65 kg (Ministry of 

Environment, Lands and Parks, 2000). A deer’s year contains five stages, or seasons, beginning with the 

birth of fawns in May and June, then summer in July and August, hunting and mating (rutting) in 

September and November and finally winter from December to February (Engelstoft, 2007).   
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Black-tailed deer prefer to dwell along the forest edge where thick underbrush and grasslands 

are accessible. They are most active at foraging during dawn and dusk, as well as at night in open spaces. 

During the day they can usually been seen lying down in protected areas. Black-tailed deer are not herd 

animals and normally do not move in large groups, however they will sometimes form larger feeding 

groups in clear cuts or winter ranges. Typically they can be seen in smaller groups of three or four, 

normally consisting of a mother and her young (Bunnell, 1990).   

Black-tailed deer are an important part of their ecosystem and provide food for many other 

species. Such species include Cougars, Wolves, Bears, Bobcats and Coyotes along with scavengers like 

Wolverines, Ravens and Magpies (Ministry of Environment, Lands and Parks, 2000). When predators are 

present they can have a large effect on deer populations, however the lack of predators in and around 

the University of Victoria campus allow Black-tailed deer populations to thrive. In the 1970s wolves were 

thought to have migrated to Vancouver Island and were seen to be the primary cause of a decline in the 

local Columbian Black-tailed deer population. However, since the control of wolves occurred on the 

Island the Black-tailed deer population has increased once again (Gillingham, 2008).    

In British Columbia there are an estimated 115,000 Black-tailed deer and 86,000 (75%) of them 

live on Vancouver Island (Gardening, In the Garden, STAFF, 2011), however estimates of deer 

populations in urban and rural areas are very difficult to acquire since deer have a wide variability of 

habitat preferences. No ‘standardized inventory methodology’ exists to determine the population in 

urban areas. The University of Victoria’s Ground Supervisor, Rhonda Rose stated that since the 

University of Victoria is a large area it does not keep any records of deer activity on campus. The records 

they do have are anecdotal, so nothing official is reordered or reported out to anyone. An expensive and 

laborious inventory of deer populations in the region would need to be done, across many years, in 
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order to see if there have been any recent changes (Brunt, 2012). Also, the individuals performing the 

surveys would need to be well educated in order to obtain accurate and reliable data.  

1.3 Culture and History   

After the ice sheets retreated 10-15, 000 years ago the Black-tailed deer specie spread north 

from Washington State to Vancouver Island, and along the coast up to southeast Alaska. They are 

currently only found in North America and span the entire coast of British Columbia, as can be seen in 

Fig.2 (Ministry of Environment, Lands and Parks, 2000). Columbian Black-tailed deer are present 

especially in southern regions where the climate is favorable, such as Vancouver Island, islands in 

Georgia Strait, and the Sechelt Peninsula (Bunnell, 1990). The cool mild climate along with little snow, 

fog, clouds and rain are common weather conditions throughout the year therefore, Black-tailed deer 

do not tend to migrate and will often spend their whole life in the same general area (Engelstoft, 2007).   

 
 
 
 
 
 
 
 
 

Figure 2. Distribution and abundance of Deer in British Columbia 
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Black-tailed deer have a local and cultural importance for providing people with food, economic 

opportunity and recreation. In parts of western North America native people depended on Black-tailed 

deer for food and other products like awls, scrapes, wedges and harpoons made from their bone or 

antlers (Ministry of Environment, Lands and Parks, 2000). Deer were also useful to early explorers and 

were used to provision trading posts and exported as hides.  In the late 1800s market hunters would 

provide deer meat to mining camps and many settlers relied on deer for food. Deer meat is still eaten 

today by many rural people, like First Nations, but is now more important for their recreational and 

aesthetic value.  

1.4 Biotic Conditions 

Deer have four stomachs that allow them to digest cellulose and other carbohydrates to a 

certain degree, which many other mammals cannot. A diverse diet is beneficial to their digestive system 

because the microbs in the rumen (1st stomach) have different abilities for digesting different foods 

(Engelstoft, 2007).  Deer are browsers and during the winter and early spring months Black-tailed deer 

typically eat douglas-fir, western redcedar, red huckleberry, deer fern, lichens and bunchberry. Salal is 

also consumed in the winter however it is harder to digest when eaten on its own. During late spring to 

fall the deer  widen the diversity of plants they eat to include bunchberry, roses, grasses, trailing 

blackberry, fireweed, pearly everlasting and other herbaceous plants, along with leaves from willow, 

salmonberry, salal, maple and other trees and shrubs (Ministry of Environment, Lands and Parks, 2000). 

Many of these plants can be found on the UVic campus.   

The University of Victoria is located on the traditional lands of the Straits Coast Salish peoples. 

Through traditional practices like burning and selective harvesting these people managed the land. In 

the past the Garry oak and Douglas fir ecosystems would have looked more open and in the mid 1800s 

the Salish residents used to hunt herds of deer on the land. After the Europeans settled in the late 

1800s, the land began to change as they logged, farmed and developed it (Harrop-Archibald, 2007).  
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The University of Victoria campus is now located in the Coastal Douglas Fir Biogeoclimatic zone 

and is considered to be one of the most endangered ecosystems in North America, with the Garry Oak 

woodlands being ‘critically imperiled’. Most of the forest stand on campus is less than 100 years old and 

is becoming more isolated from other surrounding habitats that are intact (Hocking, 2000). Of the 162.7 

ha (402 acres) natural areas, planted areas and lawns make up 116.6 ha (288 acres) (Harrop-Archibald, 

2007). On campus invasive species, like the Black-tailed deer, have the capability of changing the forest 

community leading to a serious change in vegetation dynamics and the composition of other species 

present. The greatest impact from deer would be seen in the natural areas of campus because they are 

highly disturbed and have a widespread availability of seeds due to of previous cultivation that took 

place in the surrounding areas (Harrop-Archibald, 2007).   

1.5 Problem Identification  

Black-tailed deer have become quite tame in residential areas where there are no hunters and 

few predators to control the population. Deer can be seen on fields with domestic livestock and on 

cultivated landscapes like golf courses and gardens. Milder winter conditions in rural and suburban 

areas encourage the rising numbers of Black-tailed deer living close to humans. They have become a 

problem by damaging fields, landscape and gardens and well as causing many car accidents on the 

highways (Ministry of Environment, Lands and Parks, 2000). In urban areas the greenways, parks, 

gardens and trees people have created and planted, as well as wildlife feeding stations attract deer and 

increase their reproductive rates, encouraging the rising population. Urban areas have become a 

relatively safe place for deer to inhabit, however much damage is being done to the areas as well 

(Hesse, 2010).  
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Figure 3.Deer in urban residence’s backyard at corner of Cedar Hill and Cadboro bay Rd, Victoria B.C. 

The overabundant deer populations can have a negative impact on native plant communities, 

community forest ecosystems and bird species that live in them.  Deer can consume 2-5 kg of vegetation 

every day, which has serious consequences to the variety, abundance and composition of species 

present. Urban areas provide the Black-tailed deer with high quality food sources such as “flower and 

vegetable gardens, ornamental plantings, fertilized lawns, fruit trees” and even bird feeders in the 

winter (Hesse, 2012, p.5). Deer are normally selective feeders; however when there are an abundant 

amount of them, and they are competing for resources, they become hungry and can eat almost any 

type of plant. They damage communities by browsing on the plants directly, rubbing their antlers on the 

bark of trees and trampling on plants (Hesse, 2012).  
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Studies have shown that when Black-tailed deer are in high densities they have a significant 

impact on the plants they eat. For instance, in Alaska it has been observed that they are capable of 

immensely reducing the biomass of the forest understory and that the species they preferred to forage 

on were almost eliminated (Gillingham, 2008). Plants have developed structures to deter herbivore 

browsing, however the deer have coevolved with these defenses and therefore are unaffected by most, 

allowing them to consume a wider variety of vegetation (Gillingham, 2008).   

 

 

 

 

 

 

 

In urban areas with a high deer population there is usually a high rate of car accidents as well. In 

British Columbia collisions with deer make up about 76% of the total number of wildlife accidents every 

year (Hesse, 2010). In Victoria deer-related car accidents per year has increased from 35, in 2000, to 

more than 100 in 2010 (13% increase). Most of the accidents occurred in Saanich, Langford, Central 

Saanich and Sooke (Gardening, In the Garden, STAFF, 2011). The collision cost with a deer, per vehicle, 

including property damage, accident investigation, animal value and carcass removal/disposal were 

estimated in 2007 for the USA and Canada to be worth $2,913 (in American dollars). If human injury and 

fatality were added to these costs it is raised to $6,617 (Hesse, 2010).  

Figure 4. invading personal residence’s lawn nearby urban road, Victoria, B.C. 
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Figure 5. Deer Collision Counts in Victoria from 2000-2010 CRD report. 

 
There have also been reported incidences of deer displaying aggressive behaviour to humans in 

urban communities. Aggression can occur in three situations, the first is when females react to a threat 

on her young (usually in the spring), the second is male or females agitated by dogs and the third is 

males during rutting (late fall). Habituated animals are ones that develop a “psychological patience” 

with human’s presence and activities, these animals are said to be more dangerous than wild animals 

because they develop a tolerance for humans and can even be attracted to them and their environment 

(Hesse, 2010).   

 Deer in dense populations, along with seasonal nutritional concerns, contribute to less healthy 

deer that are more susceptible to parasites and diseases. Parasites fester in their intestinal tracts and 

some species like ticks, live and feed on their skin (Schwantje, H. 2009). Disease can be transferred from 

deer to humans, from one deer species to another and from livestock to deer and back again.  
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Tuberculosis is a disease currently affecting white-deer populations, and while there is no 

evidence of it in the West it is a concern right now because and it has the ability to spread quickly. The 

transmission of this disease can occur by direct or indirect contact and is easily transmitted when deer 

are concentrated. It can affect feeder and dairy cattle, which is why it would be a concern for humans 

(Mule Deer Working Group, 2003). Wasting Disease is a potentially fatal infectious disease that affects 

the central nervous system and is transferred between deer. The disease causes chronic weight loss and 

eventually leads to death. Signs of this disease include losing fear of humans, which could create serious 

issues in urban areas with an overpopulation of deer (Mule Deer Working Group, 2003). Hemorrhagic 

diseases are also common and are caused by two viruses carried in biting midges. These diseases can 

cause up to 20% mortality rates in mule deer populations and are most common in late summer and fall 

(Hesse, 2010).   

Lyme disease and the E.coli bacteria are carried by Black-tailed deer and can have impacts on 

humans. The bacteria E. coli is commonly found in the lower intestine of animals and has been found in 

venison from back-tailed deer (Hesse, 2010). Lyme disease is carried in deer ticks whose primary hosts 

are deer, which can then transfer it to humans. Fatalities from this disease are uncommon however it 

can develop into a chronic disease if undiagnosed and can become difficult to treat. The transmission of 

Lyme disease is a serious issue in over abundant populations of deer (Hesse, 2010).  
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Section B: Policy, Goals and Objectives                  Kevin Webber 

2.1 Policy 

  It is not hard to see that there is no lack of deer residing here in Victoria, BC.  Whether you are 

out for a stroll, driving to work, or walking between classes on the UVic campus it is rare not to have an 

encounter with one of these nonchalant foragers, or at least witness a sign of their presence.   A recent 

study by the Ministry of Environment of BC confirms this and indicates that urban populations of deer 

have now escalated to an extent where they are considered overabundant (Ministry of Environment, 

2010).  But what consequences does this have and why should we be concerned?  There are four main 

implications that become prevalent when urban deer populations become overabundant: 1. direct harm 

or causing fear to residents, 2. destruction of property, 3. vehicular collisions with deer, and 4. risk of 

disease (Ministry of Environment, 2010;Rutberg, 1997).  It is for these reasons that we believe an 

appropriate management strategy needs to be developed for Victoria, starting with a place deer 

concentrations are seen to be particularly numerous: the UVic campus.  Our management strategy is 

intended to act as a model for how deer conflicts can be successfully resolved and managed in other 

urban areas, and should be as applicable to varying locations. 

 

Vision Statement 
To implement strategies that will effectively reduce human/deer conflicts at UVic so that meaningful 

management can be carried on into the future. 
 
 

2.2 Goals 

 We have divided are goals into two main categories based on their different natures.  Our first 

set of goals deal with strategies that will effectively reduce the amount of conflicts previously listed 

through indirect methods, i.e. methods where physically disturbing the deer is avoided. The second set 

of goals will include our plans to directly decrease current deer populations to a manageable level where 

they are no longer considered overabundant; again the four conflicts will be discussed.  Though all these 
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goals may not be enacted within our project area they are mentioned in this report as guidelines of 

proven methods that may increase the success of management in other areas.  

2.2.1 Indirect Goals 

a. Encourage planting of deer-resistant plants.  

Though deer seem to have an almost limitless appetite for both wild and introduced plants 

there are a wide variety of plants, both perennials and annuals, that deer will avoid eating.  And 

although removing food sources may not cause a direct decrease in populations (as there are so many 

other food sources) it may be beneficial to individual homeowners, concerned with personal property 

damage, in keeping deer out of their gardens.  A comprehensive list of deer resistant plants can be 

found here on the BC Ministry of Environment website: 

http://www.env.gov.bc.ca/cos/info/wildlife_human_interaction/docs/garden.html 

b. Utilize deer- proof fencing 

 Deer fencing is an excellent way to ensure deer are extirpated from areas with minimal size, 

such as a backyard or small farm.  There are a few different options for fencing, ranging from more 

expensive electric fencing to more cost effective and less aesthetically impactful black mesh fencing. If 

installed properly deer-proof fencing may address conflicts such as property damage, worries over 

disease transmission, and unsavory confrontations with these hoofed ungulates. 

c. Utilize deer repellents 

 There are a variety of deer repellents available that have been proven to successfully mitigate 

deer browsing causing property damage (Conover, 1984; Melchiors and Leslie, 1985; Andelt et. al. 

1991).These vary from products made by hot capsicum peppers such as Hot Sauce Animal Repellent, 

chemical products such as Big Game Repellent, or extracts from predator fecal matter.  

d. Public awareness campaign 
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 The education of the public will be critical for establishing an effective management plan.  The 

public must be made aware of what is happening on campus with regards to our plan as well as the 

findings of our research, such as the benefits for the use of repellents, planting deer resistant plants and 

fencing.  This will extend meaningful deer management outside of our project area which may positively 

feedback to the future management of our site.  Information should also be provided on when deer are 

most aggressive (during rutting season and when with young) so that unsavory confrontations can be 

avoided. 

2.2.2 Direct Goals 

a. Contraception 

Deer contraception is fairly new here and Canada and has yet to fully accept this as a viable 

method to control deer populations (Schwantje, 2011).  We believe that based on studies of 

immunocontraceptives by Fraker et. al. 2002 and Miller and Killian, 2000, contraception is a proven 

method that can keep deer sterile for up to 3 years at a fairly reasonable cost.  Therefore it is an option 

that we would like to explore for our project. 

c. Relocation of animals 

 Relocation of all or a portion of UVic’s deer population through baiting and capture methods 

would successfully alleviate deer conflicts at our site but issues arise due to high mortality rates of deer 

post-release(Cromwell et. al. 1999; O’Bryan et. al. 1985).  This being said, we believe the public may take 

a strong interest in this option due to the fact that it takes away the need to cull the deer, which has 

been a major issue of controversy when dealing with urban deer populations in other areas.  To better 

cope with the negatives of high mortality rates we plan to turn it into a positive. This can be done by 

addressing food security issues through the allocation of the meat from non-surviving members to local 

homeless shelters and indigenous communities, following health inspection.  After consulting with 

Nancy Turner and Nick Claxton of the Tsawout Band we learned that Black-tailed deer were once an 
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important part of indigenous diet and culture here in Southern Vancouver Island so we believed it 

essential to include them in our management plan. 

d. Establish deer park 

 Establishing a local deer park would be a great way to meet the interests of residents who enjoy 

having deer in the community and believe they should be part of the scenery.  Deer parks such as the 

Ashton Court Estate Deer Park in the United Kingdom and the Red Stag Deer Park in Sweden are proof 

that they do work and can also have potential benefits for the community through tourism.  We believe 

a deer park could be a valuable asset to Victoria where tourism is a main component of our economy 

(Liu and Var, 1983). 

2.3 Objectives 

Our objectives have been designed to directly target the four issues outlined by the Ministry of 

Environment, 2010 and Rutberg, 1997, outlined in the Policy section of our report. Combined with our 

public awareness campaign this will effectively eliminate all potential deer conflicts in our target area. 

1. Direct harm or causing fear to residents will be alleviated through two steps of Direct Action: 

a. In the winter of 2013 ten healthy, younger Black-tailed deer of varying gender will be baited 

and captured and introduced to a fenced-in deer park located in the Northwest Woods of 

Campus.  This deer park will need to be operated and maintained by hired UVic groundskeepers 

with animal care experience, whose function will be to provide food for the animals and clean 

the area as necessary.  The fence surrounding the park will be 8 feet high, which is known to 

exceed the maximum jumping height of the deer. Deer in the park will be given 

immunocontraceptive drugs to prevent excessive breeding within the park and aggressive 

behavior associated with their rut.  The park will also function as an important testing ground 

for these drugs so that further studies may be conducted. 

b. The remaining population of Black-tailed deer will be baited and captured in the winter of 

2013 and transported to an offsite location.  This location was selected to be Campbell River 
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where human densities are lower and the active hunting culture and additional predators will 

help manage the increase to the local deer population.  Ungulate casualties from the transport 

(which could be numerous as mentioned in our Goals section) will be inspected and donated to 

local homeless food kitchens and interested indigenous groups.  100% of the deer population 

will attempt to be removed from campus; however we believe, through natural migration of 

other deer in the area, populations will not experience a local extinction as that is not the goal 

of this project. 

2. Destruction of property will be alleviated partly by the methods introduced above and partly by our 

Indirect Goals.  This will include a recommendation to UVic groundskeepers to plant deer resistant 

plants in future and current landscaping endeavors, such as those outlined in the BC Ministry of 

Environment website.  It will also include the use of deer repellents for existing plants which may fall 

victim to deer damage such as the salal or strawberry plants in UVic’s native gardens.  Finally, portions 

of Finnerty Gardens that are inadequately fenced will need to be repaired to completely seal the area 

off, preventing anymore deer from entering the compound.     

3. Vehicular collisions with deer should be successfully mitigated following the relocation and trapping 

of all animals for our deer park.  

4. Risk of disease will no longer be an issue following relocation of animals and by making sure the 

captive deer are properly cared for.  

5. In addition to the objectives mentioned above a public awareness campaign through the use of local 

media ,such as newspaper articles and televised news castings, will be implemented with our plan in the 

winter of 2013.  These media events will characterize our plan, our goals and how the public can 

increase their likelihood of having positive existence alongside Victoria’s Black-tailed deer.   
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2.4 Explored But Not Utilized Methods 

a. Hazing 

 Although hazing strategies have been known to work under certain circumstances we do not 

believe it is an appropriate solution to UVic’s deer problem.  There are a variety of hazing strategies 

including using dogs, pyrotechnics, ultrasonic devices, and motion triggered water sprays and strobes 

however given the urban nature of our management site and the high human densities associated with 

it, these strategies would simply not be feasible (DeNicola et. al. 2000).  Furthermore, deer have been 

known to become easily habituated to hazing techniques further confounding this method (Craven and 

Hygnstrom, 1994).   

b. Hunting 

 Controlled archery or shotgun hunts performed by specially selected and trained hunters have 

been proven to be a very successful method in managing deer population densities (Kilpatrick and 

Walter, 1999; Kilpatrick and LaBonte, 2003; Palmer et. al. 1980).  However, due to the high human 

traffic in our target area we believe that this method would be too unsafe and better suited in more 

rural settings.    

c. Introducing Predators 

 One of the top controllers of wild deer populations on the West Coast is predation by cougars 

and wolves.  Though it could potentially be effective here in southern Vancouver Island the risks 

associated with bringing in large predators to an urban environment are too great, thus making this 

option out of the question (Robinson et. al. 2002; Atkinson and Janz, 1994).      

d. Moving the deer to a farm for consumption 

Benefits of this method would address issues regarding food security and some profit could 

potentially be rendered from the sale of deer meat.  Unfortunately BC law forbids the farming of wild 
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game within the province and deer farmers outside of BC conveyed that they would not be interested in 

taking on any wild deer due to risks of TB and other diseases spreading to their current stock.       

e. Cull: 

 A cull is one of the more simple and economical methods to manage excessive animal numbers 

and has been used recently on campus to control the UVic rabbit population.  Issues arise due to the 

very strong public disapproval of this method and organizations such as the Lifeforce Foundation yield 

strong opposition (Rondeau and Conrad, 2003).  We believe alternative methods should be explored 

instead of a cull, which should only be used in the most extreme instances of overabundance. 
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Section C: Design                                                               Alex Denis 

 
3.1 Design Site  

The UVic DMP will encompass a variety of management strategies such as by-law amendments, 

implementation of deer restrictions, a removal and relocation of deer, the creation of a deer park, and 

various other deer management techniques. Our variety of proposed techniques aims to provide a 

holistic plan which encompasses biological, political and social aspects for management of the deer 

population at UVic. The UVic DMP does not necessarily have to use a reference ecosystem to design our 

goals around, only what campus would look like without deer present. 

The largest illustrator of UVic DMP being successful would be a visible lack of deer. The plan is 

organized so that ideally, the deer population on UVic’s campus would be 100% eradicated when the 

first stage of our plan is implemented in late 2013. Following this, we would perform intensive 

monitoring of deer-human interactions and when these levels begin to increase again, we would 

implement the second stage of our plan (see Section 4 and 5). We would have to adjust accordingly for 

our future implementation.  

Our plan is targeting the outskirts of ring road and the surrounding areas, as these were highly 

visible deer areas. This was especially the case on the South entrance into campus, as deer are able to 

hide in South Woods. We decided to implement our plan during Christmas 2013 as this is when the 

student and staff population on campus will be minimal. This method was also successful for UVic’s feral 

rabbit cull of 2010-2011, as they declared campus to be rabbit free in Spring 2011 (University of Victoria, 

2011, para. 1).  

UVic DMP considers the human usage of campus, due to the abundance of students and staff. In 

some areas, the introduction of predators has succeeded in removing Black-tailed deer. Obviously, this 

choice is not a tangible one for SFDM, because with the introduction of a predator, like wolves, a whole 
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host of new problems arise with a new abundance of predators on campus, and it would be far more 

detrimental to have wolf populations exploding than it is to have an abundance of deer. 

We are utilizing campus as a prototype of our plans, but our plans are meant to be appropriate 

across Saanich, Oak bay and Victoria in general. It is almost impossible to recommend zero tolerance of 

deer on campus, as it not realistic to suggest they will never come back. Our goal is to return the deer 

population to a historical trajectory. 

3.2 Flexibility 

Should we see stronger or weaker results based on implementing different stages we would be able to 

adapt our process to be the most effective at eradicating deer. UVic DMP aims to be consistent with the 

“learning by doing” approach of adaptive management, as the responses deer have after stage one of 

our plan cannot be predicted with certainty, and the effectiveness of our plan will be evaluated with 

rigorous monitoring (Parks Canada, 2006). When dealing with a highly migratory species like deer, we 

need to consider seasonal changes and eating patterns, as well as various other behavior patterns.   

In designing a project of this type, a lot of factors need to be considered. Firstly, we need to 

obtain permits from the Ministry of Environment for both relocating and culling the campus deer 

population. A lot of success for the UVic DMP depends on changing certain legislation and provincial 

policies, for instance the usage of sterilization is not yet legal in BC but will be shortly. Another step in 

the design of UVic DMP is making a budget plan that is realistic. The budget outline aids in deciding the 

scale and timeline of this project. Some of the skills and expertise necessary for a successful deer 

removal would need to be outsourced. For example, our relocation plan could not be implemented 

without hiring a company. SFDM would not have the resources or man-power to implement the removal 

of a few dozen deer from campus. In the same sense, we would need to hire individuals to manage the 

deer park in upcoming years (as discussed in monitoring and evaluation).  

UVic DMP will require a lot of monitoring and evaluating so design plans can be altered and 

tweaked should participants argue that methods have been successful or unsuccessful. It may be 
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difficult to obtain success in all of our objectives, but as the years go on; our plan should eradicate the 

UVic deer population. The first stage will remove all existing deer, and the second stage will ensure the 

ones that migrate again onto campus will be deterred by having their behavior patterns changed and 

food sources altered. Deer are quite skilled at figuring out where they are safe, and UVic’s campus has 

become a safe place for them—and UVic DMP intends to change that.  

3.3 Ethics 

There is a large ethical component of UVic DMP, although many Victoria residents agree that 

the deer population in Victoria needs to be reduced, many may not agree on how to achieve this 

reduction. While the culling of the population on campus would be the most economical method to 

utilize in our restoration plan, “lethal methods may impose a welfare loss on individuals who, for ethical 

reasons, oppose such action” (Rondeau and Conrad 2003, p.274). So while lethal methods such as hiring 

sharpshooters or organizing a traditional bow and arrow hunt were considered for campus, our plan will 

now utilize less controversial methods on site and efficiently use the deer that died during the relocation 

process, which is a common occurrence in the literature we cite.   

While designing UVic DMP, we considered similar situations elsewhere in British Columbia 

where deer are overpopulated in urban areas. Cranbrook, Kimberely and Invermere have all conducted 

deer culls so far this year. While these three towns did experience some opposition from residents when 

their plans to cull were exposed to the community, it was presented as the only option. The Mayor of 

Invermere, Gerry Taft stated that the cull was a last resort, but that most people demanded something 

be done about the deer. Taft argued that culling was the only option as “there are a lot of options we’d 

like to explore further” but none of them are currently legal in British Columbia (“Deer cull underway in 

3rd B.C. town,” 2012). While implementing a cull of the entire UVic deer population would certainly be 

efficient, the proximity to a large student population and the potential for opposition group protest 

does not make this a plausible option, however effective it is in other places.  
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3.4 Garry Oak Ecosystem  

There are some benefits deer provide in Victoria as it is a Garry Oak ecosystem. Deer, 

traditionally and currently “help maintain the open character of the Garry Oak landscape by the 

suppression of some oak regeneration” as oak seedlings are “repeatedly browsed and sometimes killed” 

(Erickson, 1993, p.2). In a small facet, deer will ensure the Garry Oak meadows are kept open, an 

important function of the rare ecosystem. 

 

 

 

 

 

 

 

 

 

 

But comparatively, while some sources argue that deer keep Garry Oak meadows open, deer 

provide far more negative consequences on Garry Oak ecosystems. For instance, it has been shown that 

forage preferences of deer can alter plant community composition, and may have been behind the shift 

from native forbs to non native grasses in Garry Oak meadows (Gonzales and Clements, 2010, p.754). In 

addition, academics and wildlife managers now recognize that “high deer densities threaten the 

persistence of many palatable plant species, including many iconic species of the coastal Douglas fir and 

Garry oak ecosystems of south-eastern British Columbia”(Arcese and Martin, 2010, para.2). Evidence 

suggests that their benefits to Garry Oak ecosystems do not outweigh their detriments.  

Figure 6: Black-tailed deer grazing in a meadow (Arcese and 
Martin, 2010).  
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3.5 Vegetation Changes 

With the absence of deer, we expect a lot of the vegetation on campus and in Victoria to 

change. Deer have the capacity to prevent the growth of several types of meadow plants, known to 

have been abundant historically, such as: “common and great camas, fawn and chocolate lilies, sea 

blush, blue-eyed mary, lupine, onions and various brodea” (Arcese and Martin, 2010, para. 4). Thus, with 

the removal of deer from campus, we would expect some of these plants to be more capable of growth.  

We anticipate that even unprotected plants will have the ability to obtain a sufficient size in order to 

reproduce. Also, we will be installing fencing on campus, and According to the National Wildlife 

Research Center study, 8 feet is the optimal height (Research Update Summer, 2007, p. 10). Although 

we are not directly planting anything, depending on the success of the first stage of our plan (as 

discussed in Section 4 and 5) we will alter our design and possibly plant some deer-repellent plants.  

3.6 Benefits of a Deer-Free Campus 

Recent research also shows that deer have “similar suppressive effects on many palatable 

species of shrubs, and that these effects in turn influence the abundance of many native songbirds” 

(Arcese and Martin, 2010, para. 5). With the removal of deer from campus, we would expect to see an 

increased amount of native songbirds reinhabit the area. This reintroduction of native songbirds would 

have a positive effect on UVic’s local ecosystem.  Their presence would provide cultural and aesthetic 

value for staff and students who view them on campus. However, we will not necessarily see 

improvements in native plants and native birds just because we will have removed the disturbance, the 

new conditions and species composition will differ from the former state as well (Gonzalez and 

Clements, 2010, p.753).  

One aspect that is said to a benefit of deer in suburban and urban areas, for humans is “wildlife 

observation and the non-use benefits accruing to those who have preferences for living in an 

environment that retains natural features” (Rondeau and Conrad 2003, p.270). This means that some 

residents of Victoria might enjoy viewing deer in their everyday life—on their street, near their work and 
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on the sides of roads.  While those with a preference for living in an environment with natural features 

enjoy having deer in their environment, this benefit does not seem to outweigh the negative effects of 

having deer invade urban areas.   

In the new areas the deer will reside after being relocated, ideally, some would aid in the natural 

cycle of predation by becoming prey for local coyote, cougar and other top carnivores. Black-tailed deer 

are an integral component in the food chain, and their presence at the University of Victoria is not 

currently fulfilling this role, as cougars and wolves rely heavily on deer for its survival in British Columbia, 

and bears, bobcats and coyotes supplement their diets by killing deer when the opportunity arises, or 

scavenge their carcasses, similar to wolverines, ravines and magpies (Blood, 2000, p.5).  

3.7 Deer Park 

We are creating a space for a deer park in the Northwest UVic campus woods. The site will be 

approximately 0.07km2 and it was chosen due to its balance of cover, open areas and its plentiful shrubs 

and vegetation. The size of this deer park will support 10 sterilized deer (as discussed in 

Implementation).  

 

Figure 7. Proposed Deer Park on UVic campus 
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Section D: Implementation and Management (Commencing 

Nov. 2013)                                                                 William Tanner 

4.1 Victoria CRD Deer Management Proposal 

Attempts to manage or reduce populations in the past by the Victoria CRD have lacked a 

multifaceted approach. Black-tailed deer are highly resilient, adaptive species and management of their 

population must therefore be focused not only on reducing the population but also on public 

awareness, behavioral changes and natural resistance. Approaches taken by the CRD thus far have been 

short sighted aimed specifically at the reduction of a population without diverse methods to maintain 

the population and avoid rapid repopulation. Recommendations thus far have included fencing, 

repellents, crop protection, sharp shooting, public hunts, capture and relocation, and sterilization 

(Regional Deer Management Strategy Recommendations, 2012). Culling the population through sharp-

shooting and public hunts is highly controversial and is unlikely to receive public support, and also raises 

questions of safety to the public. The University of Victoria is a highly active place and for this reason 

any form of hunting on campus is ruled out. Other forms of control such as repellents and crop 

protection recommended by the CRD must be considered as long-term management coupled with 

public awareness. For these reasons deer management by the CRD have seen little progress in reducing 

deer population. This proposal will show immediate reductions through relocation and sterilization but 

more importantly a long-term reduction via a commitment to establish a deer resilient environment and 

behavioral modification. 

Implementation  

Our UVic DMP has looked at multiple processes for reducing and maintaining deer populations 

and has undergone a process of identifying the most innovative, efficient, and publicly supported 

processes.  Methods outlined in objectives that have been considered unsuitable include:  hazing, 

hunting, culls, introduction of predators, and moving deer to farms for meat. The UVic DMP will focus on 
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the following strategies to control the population and based on the results will adjust as necessary: 

encouraging the use of deer resilient plants, deer proof fencing, utilizing deer repellents, contraception, 

relocation, and the establishment of a deer park. 

4.2 Population control  

The UVic DMP incorporates a two-stage approach to creating an optimal population and maintaining 

it. Stage one is the direct reduction of the population, which will require the co-operation of multiple 

parties and strategies.  This will include the relocation of deer from the UVic campus to a less populated 

location as well as the establishment of a deer park in close proximity to their initial habitats. Relocation 

will help deal with the excessive animal population while the deer park will allow for convenient 

maintenance and management of surplus and migrating deer, and create space for implementation of 

stage two.  

4.2.1 Relocation  

The relocation of deer is the first and most impactful stage of deer control as it will set a 

standard for how many deer will be moved up island to new habitats and how many will be placed into 

the deer park. Furthermore, relocation will provide the necessary space for successful implementation 

of our indirect goals. Our UVic DMP is aiming at 100% deer free area on UVic during implementation. 

The relocation of deer will commence on the 20th of December as this was identified as the longest 

period that the UVic campus would be least populated by students and deer would be most active for 

the same reason.  

UVic DMP will firstly acquire a General Permit for the moving of deer in accordance with the 

Wildlife Act of British Columbia (Fiddler, 2012) necessary for any direct human interference with a deer 

population.  Relocation will then involve baiting, capturing, and moving the deer. This will be initiated 

during November of 2013 to establish deer dependant habitats that can then be easily utilized during 

the relocation stage. UVic maintenance will create multiple baiting stations on the outskirts of Ring Road 

as these have been identified as high visibility areas. Rondeau and Conrad 2003 suggest that the success 
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of a baiting station depends on “the combination of (1) density-dependent reliance on bait stations; (2) 

feeding habitats that constantly brings deer to bait stations; and (3) the absence of deer at stations 

following a kill”(p.269). Deer will then be penned using 8 foot high removable fences and trained border 

collies to create order. The use of dogs as a form of hazing is strictly illegal under Sector 12 of the 

Wildlife Act of British Columbia, UVic DMP will press for changes in legislation, as dogs will be used only 

for establishing docile behavior from the captured deer.  

Parks Canada Rangers will also be onsite to tranquilize any aggressive deer or dominant bucks.  

These deer will be moved to Campbell River when given approval by Parks Canada and ministry of 

Environment. Specifically, SUDM will release these deer off of the Gold River Highway as it is far away 

from the nearest town and will give the deer opportunity to enter a natural forest landscape. Campbell 

River is the among the most suitable area for relocation as it meets appropriate natural conditions for 

integration (vegetation, shelter, and predation), estimates show an average of 5-10 deer per square 

kilometer (Hansen 2007, pg. 10). Deer populations at Campbell River can also be easily managed, as 

there is a high level of hunting in the area. Whilst there is a high mortality rate among deer in the 

process of relocation, all deer that are killed in the process can either be donated to homeless shelters 

or native communities. This will require a complete inspection of all meat by the Canadian Animal 

Health Office, and a utilization of butcher shops near Campbell River or Duncan to process the meat for 

easy distribution.  
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Figure 8. Campbell River deer relocation site near Gold River Highway 

Ten younger, healthy deer will be set aside and allocated to a deer park on campus (see Section 

4.2.2.) The relocation of 95% of deer, allowance for migratory deer, can be expected by late February 

2014, ensuring relocation and the beginning of UVic student semester does not collide.  

4.2.2 Deer Park  

The ten deer allocated for the deer park on campus will be moved to the north-west campus 

woods to an area of approximately 0.07km2. The north-west woods of UVic is a highly vegetated area 

but receives little use by the student community. Deer will be provided with hay on the outskirts of the 

park to avoid large amounts of vegetation loss. A deer park will also provide a local tourist attraction for 

visitors and the student population. The area will be surrounded by an 8 foot mesh fence, which will 

stop deer from leaving the area and prevent migrating deer from entering. Up to ten additional UVic 

groundskeepers will be necessary for proper supervision and maintenance of the deer park. The deer 

park is also expected to provide potential study opportunities for students in geography, biology, and 

environmental classes.  

 



34 
 

4.2.3 Immunocontraception  

 Following the relocation of deer to the park the UVic DMP will attempt to maintain a limited 

deer population on campus and in the deer park, avoiding rapid population regrowth by sterilization 

techniques. Sterilization is a new avenue for deer population control and will need to be coupled with 

increased government research and funding, but currently immunocontraception is the most long 

lasting and cost effective method. The implementation of this strategy will coincide with the settlement 

of the deer into their new location in the park during winter. Within this period deer will become calmer 

and more complacent to human interference, and will tend to congregate making the process faster, 

safer and more efficient. Future research into contraception will also be more efficient and longer 

lasting.  

 UVic DMP is looking at using Spay.Vac a PZP vaccine developed in Canad. Following the 

contraception of the doe, the animal will be tagged to avoid recapture and contraception (Schwantje, 

2011). Allowing a small percentage of sterilized deer to remain at UVic helps to mitigate migrating deer, 

as sedentary deer are often territorial, thus avoiding repopulation by migrating deer. Typically effects of 

contraception can be expected in 3 years. Without relocation contraception can lead to 70% decreases 

in a 5 to 6 year period. Coupled with relocation UVic DMP is expecting an 80 to 90%decrease in 

populations on the UVic campus (Brownoff, 2012). 

4.3 Natural resistance 

Stage two of the UVIC DMP aims at creating natural resistance in the environment and changing 

deer behavior to be less destructive. This will involve multiple processes of fencing, planting and 

repellents. 

4.3.1 Fencing 

The first part of stage 2 will be setting up fences encompassing two locations on the UVic 

campus.  The first location will be Finnerty Gardens where current fencing does not adequately keep 

deer out of the park leading to plant damage.  The second location will be surrounding our deer park 
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where without proper fencing deer could potentially escape, sabotaging our future management goals.  

Extreme care will be taken when installing fences to eliminate any chance that a deer could slip through 

a gap or dig underneath.  This will partly be accomplished by digging the fence into the ground around 

the entire perimeter.  8 foot high fences will be used on both sites and will be installed by UVic 

groundskeepers. 

4.3.2 Repellants  

After fencing is complete repellents will be administered to edible native plants as a deterrent. 

“Repellents discourage deer feeding by having an offensive taste, odor, or a combination of the two,” 

(Tregoning, 2003 pg.1). Deer repellents however have short-term effects of between 10 to 12 weeks; 

long-term effects require constant administration of the repellent. For this reason UVic DMP aims at 

initial behavior modification during early stages and will rely more heavily on other methods for long-

term goals. Deer repellents will be used on different plants seasonally for a period between four to six 

years to ensure that deer and their offspring establish long lasting change. Deer repellents will target 

grasses, ground cover and understory plants that are most commonly foraged by deer. During winter 

this will include deer fern (Blechnum spicant); spring and summer roses (Rubus spp.), fireweed 

(Epilobium angustifolium); and bunchberry (Cornus canadaensis), which can be targeted annually 

(Hansen 2007). UVic DMP will use TreeGaurd a commercial deer repellent that has shown an increase of 

plant foliage by 35% in two years. TreeGaurd will be administered to the above listed plants three times 

a year to areas of degradation due to high numbers of deer. In correspondence with other processes, 

high levels of understory and foliage regrowth can be expected within the first year of implementation 

(Tregoning 2003). 

4.3.3. Deer Resistant Plants  

The final stage of implementation will involve encouraging the planting of deer resistant plants 

on campus and in the surrounding community.  This will be done partly through our public awareness 
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campaign and by consulting with UVic groundskeepers, providing them with a variety of options for 

landscaping plants from the British Columbia Ministry of Environment website located at: 

http://www.env.gov.bc.ca/cos/info/wildlife_human_interaction/docs/garden.html 

 As the UVic campus is an extensive area with a lot of plant diversity and many foraging options 

for deer it is not economical to replace all pre-existing plants with deer resistant plants.  Therefore, the 

remaining plants can be protected from deer damage using repellents listed in the above section. 

4.4 Budget 

 

Relocation  Upfront Cost 

Trap and relocate est. per deer  $1800 x est. 10 deer= $1800 

Corn Baiting $80 ($10 for 50lbs. for three consecutive weeks) 

General Permit for Wild Game Transport $55 

Tranquillizer per deer $30 x est. 20 deer for park and transport= $600 

Fencing for Finnerty Gardens and Deer Park $12 per foot = est. $88,500 
 

Contraception (SprayVac.) per deer $600 per deer x est. 20 deer= $1200 

Continued Management Cost Per Year 

Deer park employees (2 additional 
groundskeepers) 

$90,000 combined  

Silage feed for deer park (1 ½ tons/year per deer) $250/ton x 10 deer = $3750 

Contraception (SprayVac.) Est. 4 deer/year x $600 = $2400  

TreeGaurd Repellent $14.40/100ft2 = est. $216 

Prismo Game Camera’s $559 ($69.88 x 8) 

Table 1. Budget for UVic DMP  

Total Upfront Cost= $92,235 

Total Cost per Year= $96,925 

 SUDM is planning on spending $92,253 for 2013, the year we implement the plan, and $96,925 

for each year following 2013 to maintain the many facets of our plan.  
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Section E: Monitoring and Evaluation             Kurtis Ramsey 

Intoduction 

A successful monitoring and evaluation program is an essential part of any restoration plan that 

has the goal of long-term management and success. Without proper monitoring restored species and 

areas can quickly revert back to their previous state. This is especially true with highly mobile and/or 

fertile species that due to a change in the environment have flourished to an extent that they are now 

out of equilibrium with their habitat. Populations of urban Black-tailed Deer in the greater Victoria area, 

specifically the University of Victoria grounds, fit this description perfectly. The purpose of this project is 

to both reduce the native Black-tailed Deer population to a healthy, manageable size and to mitigate the 

adverse effects they have on the community. In order for this to be a success, not just in the near future 

but in perpetuity, both their actual numbers and their effects on the community must be carefully 

monitored and dealt with accordingly. 

Proper monitoring of this population will be needed during the implementation of the project, 

at the completion of the project and after the project has been completed. This will allow those involved 

to determine if and when any changes need to be made to the design or implementation of the project. 

Also, to assess when a healthy population size has been reached and when the active removal of 

animals can be reduced or stopped, as well to monitor any future fluctuations in the population that 

need to be dealt with in order to ensure the achieved goal of the project remains in place. Finally 

effective monitoring of the Black-tailed Deer population and their effects will form a gauge of the 

projects success. The UVic DMP will be considered a success when deer populations have stabilized at 4 

deer/km² and their effects have been reduced by 25%, thus addressing public concerns. 
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5.1 Monitoring of Deer Related Damage 

 
5.1.1. Property damage 

In order to gauge the effectiveness of the project methods at the University of Victoria, Grounds 

and Landscape departments, as well as staff, students and visitors of the university will be asked to fill 

out seasonal Urban Damage Reports (UDR’s), of damage done by Black-tailed deer on campus. These 

reports will be placed on the University’s website and any students, staff and visitors will be encouraged 

to fill out and submit a copy if they note deer related damages on campus. The Grounds and Landscape 

departments will be asked to fill out and submit reports on a seasonal basis, specifically on April 30th, 

August 31st and November 22. Damages typically reported will include any damage done to plants 

(especially those that are rare or endemic to the area), structures (including fences and buildings) and 

physical landscapes such as pathways and beds of soil. Included in the reports will be the specific 

deterrents that were used in the immediate vicinity of the damaged area.  At the end of the year the 

results of seasonal and voluntary reports will be compiled and compared to a baseline UDR that will 

need to be compiled prior to the implementation of the Deer Management Plan. 

The date of compilation of the UDR’s will be November 22, one month prior to the annual 

capture and transport/cull of Black-tailed deer. This early compilation of information will allow time for 

the report to be dissected and any changes in the deer capture to be made if necessary. 

Should this report be adopted by local municipalities some additions will need to be made to the 

Urban Damage Reports. While it will be encouraged that the Municipality Parks and Public Works staff 

submit reports in much the same way as the University staff did, the public and local businesses will play 

an important role as well. Citizens and businesses such as landscapers and various types of construction 

companies, within the municipalities that adopt this report will be asked to voluntarily submit reports to 

their municipality’s website. Damages listed will be those previously stated and again any preventative 

measures such as fencing or chemical deterrents that have been used in the area should be reported. 
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This will allow an accurate assessment of the effect of management strategies on both public and 

private properties.  

5.1.2. Direct Human Encounters 

Aggressive encounters and the prevalence of car accidents with Black-tailed deer will be an 

important part of the monitoring process. These encounters are perhaps the most important measure of 

success involving the regulation of urban deer. ICBC data shows that between the years of 2000 and 

2010 deer related car accidents in the Greater Victoria area have increase by 13% annually (CRD 

Planning, Transportation and Protective Services Committee(PTPSC), 2011). Car accidents with deer in 

British Columbia between the years of 2000 and 2007 resulted in 2185 injuries and 21 fatalities. Conflicts 

with deer however are not confined to those involving car accidents. Both deer and animals have 

recently been injured in the Victoria area as well. During the month of May 2012, Beacon Hill Park had 

two significant conflicts reported. One involved a dog attacking and injuring a fawn while the other 

involved a doe attacking and significantly injuring a dog (Victoria Animal Control Services Ltd., 2012). 

Incidents such as these are not surprising given the high concentrations of deer in the area and it is 

important that this project is successful in reducing deer conflicts with both vehicles and the public. The 

continued success of this project will be measured in part by the reduction of such incidents. 

When any vehicular accident takes place the police fill out a Traffic Accident Police Investigation 

Report (MV6020). Additionally ICBC records all claims including those involving accidents with animals. 

The Ministry of Transportation and Highways keeps a record of any such reports that involve vehicular 

accidents involving animals. This Wildlife Accident Reporting System (WARS) enables municipalities, 

cities, etc. to track place, speed, severity and many other details of every reported accident in B.C. 

dating as far back as 1988(MOT Wildlife Management Section, 2012). This WARS data is a highly 

valuable tool and it will be analyzed annually every November 22nd in much the same way as UDR’s. For 

the original phase of the project, data on roads that border the UVIC campus, or are contained within it, 
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will be analyzed, however should this report be adopted by larger municipalities it will be recommended 

that they track this data on their roads as well. Again analysis of reports one month prior to the annual 

deer capture will allow time for changes to be made in the capture should they be deemed necessary. 

Urban Damage Reports, which will be a catalogue of various damages done by Black-tailed Deer, 

will also contain a section on the aggressive encounters that citizens and their pets have with local deer. 

A section of these reports will contain comments for any aggressive encounters that the public has with 

deer. In the past these encounters have often involved pet attacking or being attacked by deer, often 

during the breeding season. A survey of the number of such incidents per year will need to be done prior 

to the commencement of this project. This original survey will form a baseline which will be compared 

to future reports and show some measure of the success of the project. 

The reduction of both vehicular accidents and aggressive encounters with local deer are likely 

the most damaging effects of the local overpopulation of deer. Reduction of these incidents must be a 

high priority of any effective urban deer management plan. With a reduction of deer numbers and an 

increase in preventative measures it is hoped that monitoring will show a drastically reduced number of 

such incidents.   

5.1.3. Health of animals 

Upon capture of any animals, for cull or future immune-contraception, they will have a sample 

of blood taken and analyzed for the presence of disease. This is an essential step needed to be 

undertaken before any meat could be given to food banks or First Nations Peoples. For monitoring 

purposes these samples will form a record of the health of the local deer population. In addition fecal 

pellets collected by the UVic Biology 215 class will be collected and analyzed for disease and parasite 

presence. Many diseases and parasites show a link to host density and a reduction of the density of deer 

is expected to result in a reduction in the prevalence of diseases and parasites (Deblinger et al., 1993). In 

this way the success of the project can be measured in a statistically significant increase in the health of 
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Black-tailed deer. It is important that the prevalence of diseases in the population is reduced due to the 

ability of deer to act as carriers for diseases that can infect both people and livestock such as Lyme 

disease (Daniels et al., 1997). 

5.2 Direct Population Monitoring 

 
In order to efficiently manage any population of animals one must have reliable knowledge of 

the population’s size and its general relationship with its habitat. This is especially important when 

making management decisions and is at the core of any monitoring program. Knowing the number of 

Black-tailed deer on the University of Victoria campus as well as their habitat preference will allow UVic 

DMP managers to make well informed decisions on future deer removal and deer associated property 

management. The use of mark recapture methods as well as fecal pellet counts will guide all future 

decisions involving deer management and allow this project to re-establish a healthy population size in 

this region on the UVic campus. 

5.2.1. Population Estimates 

Due to the importance of reliable population size estimates, the method chosen to determine 

their numbers must be both efficient, in order to reduce cost and time in the field, and it must be 

accurate. For this reason mark re-sight, specifically Poisson log-normal mixed effects mark-resight model 

(PNE) (McClintock et al., 2009), using a stratified random sampling design within the University grounds 

will be used. This will allow a reliable estimate of population size to be attained despite the fact that 

many pieces of needed information may not be available. 

Mark re-sight counting methods essentially use the identification of individuals within the 

population, followed by a detailed count of the population, in which the numbers of previously 

identified individuals, which are recounted, are compared to those which were not previously identified. 

The simplest form of mark re-sight is the Petersen Mark Re-capture (Roff, 1972). Population estimators 

such as the Petersen Mark Re-capture however are only useful when certain conditions are met. These 
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include that prediction that the animals will not be recounted during the extent of the counting 

procedure and that the population remains perfectly steady during the procedure (no death, birth or 

migration). The PNE model uses more complicated statistics, which allow it to circumvent these 

problems and still attain a reliable population estimate. 

The experimental method used to estimate deer numbers will be similar to one which has 

already proven effective (Shields et al., 2012) The UVIC grounds will be divided into 8 different regions, 4 

within ring road and 4 outside of ring road. Within these regions all main paths including animal paths 

will be located. A grid will be superimposed over the regions and using a random number generator a 

section of path will be chosen. These selected locations, one in each of the eight regions will have a 

motion activated camera placed at it. During a 14 day period beginning in July first cameras will be 

placed and photographs obtained will be analyzed in order to identify individuals when possible. 

Identification of individuals will be done through male antler characteristics and female facial 

characteristics, specifically scarring. Doing this identification procedure during July will enhance the 

success of individual identification because local deer will not have grown thick winter coats yet. The 

following month, starting on the 1st of August, cameras will be randomly redistributed within each 

region and photographs will again be collected. Using the details collected on recounting of identified 

individuals and unidentified individuals, a reliable and unbiased population estimate will then be derived 

using the PNE model.  

Historical population estimates should be taken in to account, as the purpose of deer 

management is not to permanently remove all deer from the University of Victoria campus. They are a 

native species that has evolved in the west coast of North America and to remove them completely 

would create further imbalance in a situation that is already imbalanced by the over-abundance of 

present deer populations (Engelsoft, 2009). The goal instead is to reach a healthy equilibrium where 

Black-tailed deer fulfill their ecological role in the UVIC campus, but do not cause the damage associated 
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with over-abundance. Furthermore the drastic changes implemented by human habitation must be 

considered. The University of Victoria landscape has been drastically changed from its historical 

conditions. Today many people use this land for work, play and habitation. It must be recognized that 

the deer population size that would have led to a healthy ecological equilibrium before European 

colonization of the greater Victoria area, is not the same as the numbers that need to be restored to 

today. 

For the reasons previously listed the UVic DMP will initially attempt to remove all deer from the 

UVic campus. Following this removal of deer, natural immigration will take place and the University 

grounds will be somewhat re-colonized (MacArthur and Wilson, 1967). For this reason a population of 

0.4 deer/km², which is commonly seen in undisturbed and remote locations, must be considered overly 

small. Additionally it has been theorized that any population reduction of less that 50% is often 

ineffective (DeNicola et al., 2000). Considering that rough estimates place deer population in the greater 

Victoria area at 10-20 deer/km² (Engelsoft, 2009) we must reduce the population by at least 50%. 

Following the removal of all deer on the UVic grounds in the first year of this project a cull will be 

continued in order to sustain a population of 4 deer/km². This will be continued in perpetuity as needed 

and will be reconsidered upon the availability of contraceptive technology. 

5.2.2. Distribution Counts 

Monitoring using fecal pellet counts in a random stratified count system will provide useful 

information on the distribution of deer on campus (Neff, 1968). These counts often use large circular or 

long rectangular quadrates and one must have information on the biology of the animal. This may be 

especially valuable for the study of how often deer are using/feeding in a certain area (Collins and 

Urness, 1981). As such fecal pellet counts should be used to determine if methods of deterring Black-

tailed deer from feeding in valued habitat are showing success or not and should help guide future 

indirect management decisions. 
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In January of 2013 the University of Victoria, Biology 215 laboratory class will be conducting 

Black-tailed deer pellet counts in order to learn about proper random counting procedures and the use 

of quadrates. The Biol. 215 lab coordinator (Neville Winchester) has agreed that information collected 

on deer distribution through these counts will be given to the UVic DMP. This will allow information to 

be collected at a bare minimum of cost and will have the added bonus of teaching students not only 

about counting procedures but also about the problems associated with the overabundance of deer in 

the Victoria area. 

Summary  
 

Black-tailed Deer populations on the UVIC campus will be monitored through both quantitative 

and qualitative methods. This monitoring plan will help to guide decisions from the start of the project 

through to its completion. The UVic DMP will keep a stable population of 4 deer/km² following year 1 of 

implementation. Without adoption of this plan by neighbouring municipalities the transport and cull will 

need to be continued for the foreseeable future due to migration of local deer. The number of deer 

needed to be moved or culled however is expected to be lessened over time due to other management 

options and the reduction of the initial population on campus. It is hoped that a changing of regulations 

regarding the use of contraception will allow for the population to be stabilized without the use of 

transportation or cull in the future, however the timeline on this is difficult to estimate. 

It is difficult to currently estimate the population of Black-tailed deer on campus, however it can 

be roughly estimated that deer reduction following year one of the UVic DMP will be between 60% and 

80%. This reduction to 4 deer/km² will only be during the time immediately following the annual capture 

since deer will be expected to move back in to the area over time; however it is expected that the 

territoriality of the species will prevent this to an extent. Because of fluctuating numbers over the 

course of each year a conservative estimate on the reduction of deer related estimates will be taken, 

with success being considered at a 30% reduction. This figure represents approximately half the 



45 
 

proportionate reduction in population size (60-80%), and was chosen due to the expectation of deer 

migration and the highly variable nature of both deer and human behavior. 

 

Concluding Remarks:                                                         Alex Denis 

As the University of Victoria campus has seen in the past, the removal of a nuisance species can 

be time consuming, controversial and expensive. However, these feats are necessary for the 

maintenance of environmental balance on campus and to protect native species now, and into the 

future.  

A multi-stage and multi-dimensional attempt at deer removal from campus was required due to 

the highly migratory and generalist nature of the Black-tailed deer. A food sustainability approach was 

also utilized as our group appreciates the fact that Vancouver Island could benefit from any attempts at 

making our food practices more sustainable. Although the meat from Black-tailed deer is not the most 

popular form of Venison, it will be appreciated and utilized by those in need.  



46 
 

References 

Andelt, W. F., Burnham, K. P., & Manning, J. A. (1991). Relative effectiveness of repellents for reducing 
mule deer damage. The Journal of wildlife management, 341-347. 

Arcese, P., Martin, T. (2010). Black-tailed deer, plant and bird populations in the Southern Gulf Islands 
 and Coastal Douglas-fir Zone: a primer for local communities interested in environmental 
 stewardship. Retrieved November 19, 2012, from 
 http://www.geog.ubc.ca/biodiversity/InfluencesonBiodiversity--Deer.html 

Atkinson, K.T. and Janz, D.W. (1994). Effect of wolf control on black-tailed deer in the Nimpkish Valley on 
Vancouver Island. May be obtained from the Ministry of Environment, Lands & Parks, Wildlife 
Branch. 

B.C. Ministry of Forests. (1990). Deer and elk habitats in coast forest of southern British Columbia. B.C. 
 Ministry of Forests and Environment. Crown Publications Inc., Victoria, B.C. 

Blood, D.A. (2000) Mule and Black-tailed Deer in British Columbia: Ecology, Conservation and 
 Management. Retrieved from the British Columbia Ministry of Environment, Lands and Parks 
 website: http://www.env.gov.bc.ca/wld/documents/muledeer.pdf 

 

Brownoff, J.(2012). Urban Deer Management. Retrieved November 15, 2012         
 http://judybrownoff.ca/saanich-issues/urban-deer-management/ 

Brunt, K. (2012). Concerns with Conducting an Urban Deer Inventory. Capital Regional District. Retrieved 
 November 26, 2012 from 
 http://www.crd.bc.ca/regionalplanning/documents/KimBrunt2012CRDdeerinvdatapresentation.
 pdf 

Bunnell, F.L. (1990). Ecology of Black-tailed Deer. In J.B. Nyberg & D.W. Janz (Eds), Deer and elk habitats 
 in coastal forests of southern British Columbia. (pp. 31-63). Victoria, Canada. 

Canada, British Columbia, Capital Regional District, Planning, Transportation and Proctective Services 
Committee. (2011). Regional Deer Management. Retrieved from: 
http://www.crd.bc.ca/reports/planningtransportati_/2011_/10october26_/ppsrp201121regio
nald/ppsrp201121regionald.pdf 

Canada, British Columbia, Ministry of Transportation and Highways Engineering Branch, Wildlife 
Management Section. (2012).Wildlife Accident Reporting and Mitigation in British Columbia. 
Retrieved from: 
http://www.th.gov.bc.ca/publications/eng_publications/environment/references/Wildlife_Ac
cident_Reporting_System%20.pdf 

Conover, M. R. (1984). Effectiveness of repellents in reducing deer damage in nurseries. Wildlife Society 
Bulletin, 12(4), 399-404. 

http://www.env.gov.bc.ca/wld/documents/muledeer.pdf
http://judybrownoff.ca/saanich-issues/urban-deer-management/


47 
 

Craven, S. R., & Hygnstrom, S. E. (1994). Deer. The Handbook: Prevention and Control of Wildlife 
Damage, 47. 

Cromwell, J. A., Warren, R. J., & Henderson, D. W. (1999). Live-capture and small-scale relocation of 
urban deer on Hilton Head Island, South Carolina. Wildlife Society Bulletin, 1025-1031. 

Daniels, T. J., Falco, R. C., Schwartz, I., Robbins, R. G. (1997). Deer ticks (Ixodes scapularis) and the agents 
of Lyme disease and granulocytic ehrlichiosis in a New York City Park. Emerg. Infect. Dis. 3(3): 
353-355. 

Deblinger, R. D., Wilson, M. L., Rimmer, D. W., Spielman, A. (1993). Reduced Abundance of Immature 
Ixodes dammini (Acari: Ixodidae) Following Incremental Removal of Deer. Journal of Medical 
Entomology, 30(1): 144-150. 

Deer cull underway in 3rd B.C. town. (2012, Mar 2). Retrieved from 
 http://www.cbc.ca/news/canada/british-columbia/story/2012/03/02/bc-invermere-deer-
 cull.html 

DeNicola, A. J., K. C. VerCauteren, P. D. Curtis, and S. E. Hygnstrom. (2000). Managing white-tailed deer 
in suburban environments – a technical guide. Cornell Cooperative Extension. 

DeNicola, A. J., VerCauteren, K. C., Curtis, P. D., & Hygnstrom, S. E. (2000). Managing white-tailed deer in 
suburban environments. Cornell Cooperative Extension, Ithaca, New York, USA. 

Dr. Neville Winchester (Adjunct Associate Professor, Geography Department SLI, Biology Department 
 University of Victoria, Board member International Canopy Network) 

Engelstoft, C. (2007). Black-tailed Deer ecology in and around Pacific Rim Nation Park Reserve. Alula 
Biological Consulting, 1967 Nicholas rd. Saanichton, B.C. 

Erickson, W. (1993). Garry Oak Ecosystems. Retrieved from the British Columbia Ministry of 
 Environment, Lands and Parks website: http://www.env.gov.bc.ca/wld/documents/garryoak.pdf 

Fiddler, R. (2012). Retrieved November 15, 2012 from, 
 http://www.env.gov.bc.ca/pasb/applications/docs/general_permit.pdf 

Fraker, M. A., Brown, R. G., Gaunt, G. E., Kerr, J. A., & Pohajdak, B. (2002). Long-lasting, single-dose 
immunocontraception of feral fallow deer in British Columbia. The Journal of wildlife 
management, 1141-1147. 

Gillingham, M.P. (2008). Ecology of black-tailed deer in north coast environments. In A.J. Gaston, T.E. 
 Golumbia, J.-L. Martin, and S.T. Sharpe (Eds.), Lessons from the Islands: introduced species and 
  what they tell us about how ecosystems work (pp.39-47). Queen Charlotte City, Canada: 
 Canadian Wildlife Service Special Publication. 

Gonzales, E.K., Clements, D.R. (2010). Plant community biomass shifts in response to mowing and 
 fencing in invaded oak meadows with abundant ungulates. Restoration Ecology, 18(5), 753-
 761.doi: 10.1111/j.1526-100X.2009.00535.x 

http://www.env.gov.bc.ca/wld/documents/garryoak.pdf
http://www.env.gov.bc.ca/pasb/applications/docs/general_permit.pdf


48 
 

Harrop-Archibald, H. (2007). University of Victoria Natural Features Study Bowker Creek, Cunningham 
 Woods, Upper Hobbs Creek/ Mystic Vale. Restoration of Natural Systems Programs. 
 Unpublished Document. Victoria, British Columbia. 

Hesse, G. (2010). British Columbia Urban Ungulate Conflict Analysis Summary Report for Municipalities. 
  British Columbia Conservation Foundation. 

Hocking, M. (2000). UVic sustainability project: 2.1 campus ecology. Unpublished document. Victoria, 
 British Columbia. 

Kilpatrick, H. J., & LaBonte, A. M. (2003). Deer hunting in a residential community: the community's 
perspective. Wildlife Society Bulletin, 340-348. 

Kilpatrick, H. J., & Walter, W. D. (1999). A controlled archery deer hunt in a residential community: cost, 
effectiveness, and deer recovery rates. Wildlife Society Bulletin, 115-123. 

Liu, J., & Var, T. (1983). The economic impact of tourism in metropolitan Victoria, BC. Journal of Travel 
Research, 22(2), 8-15. 

MacArthur, R. H., Wilson, E. O. (1967). The Theory of Island Biogeography. Princeton University Press, 41 
William Street, Princeton, New Jersey, USA. 

McClintock, B. T., White, G. C., Antolin, M. F., Tripp, D. W. (2009). Estimating Abundance Using Mark-
Resight When Sampling Is with Replacement or the Number of Marked Individuals Is 
Unknown. Biometrics 65: 237-264. 

Melchiors, M. A., & Leslie, C. A. (1985). Effectiveness of predator fecal odors as black-tailed deer 
repellents. The Journal of wildlife management, 358-362. 

Miller, L. A., & Killian, G. J. (2000). Seven years of white-tailed deer immunocontraceptive research at 
Penn State University: a comparison of two vaccines. In Wildlife Damage Management 
Conferences--Proceedings (p. 14). 

Ministry of Environment, Land and Parks. (2000). Mule and Black-tailed Deer in British Columbia. 
 Ecology, Conservation and Management. Retrieved November 10, 2012 from 
 http://www.env.gov.bc.ca/wld/documents/muledeer.pdf 

Ministry of Environment. British Columbia Urban Ungulate Conflict Analysis Summary Report for 
Municipalities. (2010). Prepared by: Gayle Hesse, British Columbia Conservation Foundation.  

 
Ministry of Environment British Columbia.(2012). A Gardener’s Guide to Preventing Deer and Elk 
 Damage.  Retrieved November 20, 2012 from, 
 http://www.env.gov.bc.ca/cos/info/wildlife_human_interaction/docs/garden.html 

 



49 
 

Mule Deer Working Group. (2003). Mule Deer Diseases. Mule Deer: Changing landscapes, changing 
 perspectives. Retrieved November 25, 2012, from 
 http://www.createstrat.com/muledeerinthewest/diseases.html 

National Wildlife Research Center: Research Update Summer 2007. (2007). USDA National Wildlife 

 Research Center – Staff Publications. Paper 736.  

 http://digitalcommons.unl.edu/icwdm_usdanwrc/736 

Neff, D. J. (1968). The Pellet-Group Count Technique For Big Game Trend, Census and Distribution: a 
Review. The Journal of Wildlife Management. 32(3). 

O'Bryan, M. K., & McCullough, D. R. (1985). Survival of black-tailed deer following relocation in 
California. The Journal of wildlife management, 49(1), 115-119. 

Palmer, D. T., Andrews, D. A., Winters, R. O., & Francis, J. W. (1980). Removal techniques to control an 
enclosed deer herd. Wildlife Society Bulletin, 29-33. 

Parks Canada. (2006). Principles and Guidelines for Ecological Restoration in Canada’s Protected Natural 
 Areas. National Parks Directorate. Parks Canada Agency. 

Rabbits @ UVic. (2011). Retrieved November 20, 2012, from http://communications.uvic.ca/rabbits/ 

Robinson, H. S., Wielgus, R. B., & Gwilliam, J. C. (2002). Cougar predation and population growth of 
sympatric mule deer and white-tailed deer. Canadian Journal of Zoology, 80(3), 556-568. 

Roff, D. A. (1972). On the Accuracy of Some Mark-Recapture Estimators. Oecologia, 12: 15-34. 

Rondeau, D., & Conrad, J. M. (2003). Managing urban deer. American Journal of Agricultural Economics, 
85(1), 266-281. 

Rondeau, D., Conrad JM. (2003). Managing Urban Deer. American Journal of Agricultural Economics,85 
(1), 266-281. 

Rutberg A.T.(1997). Lessons from the Urban Deer Battlefront: A Plea for Tolerance. Wildlife Society 
Bulletin , Vol. 25, No. 2, Deer Overabundance pp. 520.  

Schwantje, H. (2009). Wildlife health fact sheet. “Winterkill” in Coastal Black-tailed deer. Retrieved 
 November 10, 2012 from 
 http://www.env.gov.bc.ca/cos/info/wildlife_human_interaction/winterkill-fact-sheet.pdf 

Schwantje, H. (2011). Wildlife Health Fact Sheet: Fertility Control of Deer. Ministry of Forest, Lands and 
Natural Resource Operations. 
http://www.env.gov.bc.ca/cos/info/wildlife_human_interaction/immunocontraception-
factsheet.pdf 

http://www.createstrat.com/muledeerinthewest/diseases.html


50 
 

Shields, A. V., Larsen, R. T., Whiting, J. C. (2012). Summer Watering Patterns of Mule Deer in the Great 
Basin Desert, USA: Implications of Differential Use by Individuals and the Sexes for 
Management of Water Resources. The Scientific World Journal, 2012. 

Smith, K. (2000). Black-tailed Deer of California. Retrieved November 20, 2012, from 
 http://www.westernhunter.com/Pages/Vol02Issue24/blacktail.html 

Tregoning, D. (2003). ‘Using Commercial Deer Repellents to Manage Deer Browsing in the Landscape’, 
 Maryland Cooperative Extension, pg. 1-12. 

Victoria Animal Control Services Ltd. (2012). Wildlife: Issues/ Conflicts/ Prevention. Retrieved from: 
http://www.vacs.ca/wildlife 

http://www.westernhunter.com/Pages/Vol02Issue24/blacktail.html

