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Attached please find the Southfield Wildlife Advisory Commission’s 2023 Report on 
Deer and Wildlife Management Recommendations based on work completed since 
January 2021. 
 
If the City Council decides to proceed with any of the deer management 
recommendations proposed by the Southfield Wildlife Advisory Commission, 
(SWAC), City Council approval and appropriation of $25,000 for future deer 
management activities with the expectation that some options will require 
amendments to ordinances and potentially the retention of contractors to further 
develop and implement a plan. 
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1.0 Executive Summary 
Since its first meeting in January 2021, the Southfield Wildlife Advisory 

Commission (SWAC or the Commission) has been at work gathering data and public 
opinion concerning deer and other wildlife management issues within the City of 
Southfield. Deer conflicts have been the primary focus of the Commission’s work during 
these first few years. As a part of these efforts, the Commission has held public meetings 
at least monthly since, hosted a town hall, conducted multiple surveys, consulted with 
officials from MDNR and other wildlife management professionals, and representatives 
for Meridian Township, Ann Arbor, and Farmington Hills. The Commission has already 
assisted the City Council with enacting a “don’t feed the deer” ordinance (No. 1748), 
increasing road signage during deer mating season, engaging with the new Oakland 
County Community Deer Coalition, and administering an advisory ballot question 
concerning lethal deer management.  

Data collected since 2018 shows that the observable deer population in Southfield 
and Farmington Hills has been on an upward trajectory, but not all residents experience 
Southfield’s deer populations in the same way. The highest density populations (often 
exceeding 20 deer per sq/mile) have been observed in the western and northern portions 
of the City, typically near the Rouge River corridor and the shared borders with 
Farmington Hills, Franklin, and Berkley. These areas also tend to be hotspots for 
complaints and human-animal conflict, while there have been fewer conflicts in other 
portions of the City where deer populations tend to be less dense. For many residents 
who have had their property damaged, landscaping ravaged, or peace and enjoyment 
disturbed, it is long past time for the City to remove some deer, even if these same 
residents generally enjoy Southfield’s abundant wildlife populations and natural areas. 
But for residents who have not experienced direct conflicts with deer, surveys suggest 
feelings ranging from indifference to very strong opposition managing the deer population 
with lethal means. A deer-browse impact study commissioned by the City in 2017/2018 
revealed statistically significant over-browsing of the monitored native plant species in all 
parks or natural areas that was studied. Since 2018, known deer-related car crashes in 
Southfield have ranged between 50 and 67 per year. Since 2018, the City has been 
averaging over $25,000 per year for the pickup and disposal of dead wildlife (over $34,000 
per year if employee benefits are considered) and between $3,000 and $5,000 to survey 
the local deer population. 

In September 2022, in anticipation of an advisory ballot question, the Commission 
and the Mayor hosted a deer management town hall, at which over 150 residents were 
able to hear presentations from and ask questions of the Mayor, the Commission, Dr. 
Courteau (the botanist who conducted a deer browse survey for the City in 2017/2018), 
and Chad Steward (a MDNR deer biologist). The focus of this town hall was to provide 
objective, scientifically supported information about deer, deer reproduction, the potential 
effects of deer overpopulation, and management options. Of the 32,259 ballots cast for 
the advisory ballot question in November 2022, which represented about 41% of 
Southfield residents, 61.7% voted in favor of the City implementing a lethal deer 
management program with harvested meat to be donated to food banks and other 
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organizations when possible. 

The following recommendations are based on the Commission’s work and 
consultations, the data gathered and reviewed, and public opinion, and they are also 
described in more detail at page 31-35 of this report: 

• For any wildlife management program to be successful and well-received by the 
community, the City must make it a priority to communicate with residents 
consistently, transparently, and continuously concerning local wildlife and conflict 
minimization. These efforts should include, at a minimum, maintaining up-to-date 
information on the City’s website and conducting a deer/wildlife town hall at least 
annually to share information and receive complaints/concerns. Residents have 
also expressed support for more educational materials and programs on how to 
foster harmonious human-wildlife interactions. 

• The Commission recommends that the City create a position for and hire a qualified 
full-time employee who can dedicate a substantial amount of time towards 
supporting the City Administration, the City Council, and Commission on all local 
wildlife issues moving forward.  

• The Commission recommends that the City establish wildlife habitat restoration 
and management programs to focus on restoring native Michigan plant life in 
nature areas throughout the city both on public and private property. Any such 
programs will need participation or input from planning, parks and recreation, and 
other departments.  

• There was not majority support on the Commission to say that a deer cull is 
necessary, as a matter of public policy or biology, but a majority of members agree 
that there are areas of the City where population control could be justified. The 
Commission recommends that the City Council authorize the City Administration 
to solicit proposals for a lethal deer population control program in those parts of 
Southfield with the highest population density, inclusive of more detailed 
information about the annual and total cost of such a program. The City Council 
should appropriate $25,000 in the 2023/2024 budget for the first year of such a 
program, with the expectation that Council will need to make the final decision of 
whether to implement such a program and that population control is a multi-year, 
longer-term commitment.  

• The Commission recommends that while the City should continue to work with the 
Oakland County Community Deer Coalition and SEMCOG to try and find a regional 
solution to shared deer-related concerns, the City should not wait in perpetuity 
while residents continue to demand action. A regional effort is a desirable long-
term solution, but such a solution is likely years away, if it ever materializes.  
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2.0 Commission Background and Overview of Work 

On June 22, 2020, the City Council formed the Southfield Wildlife Advisory 
Commission (SWAC or the Commission) with the mission to develop and propose to the 
Council a wildlife program to ensure the safety, health, and welfare of the residents and 
visitors to the City of Southfield. A copy of the resolution forming the Commission is 
attached as Appendix 1. As successful wildlife management requires a multidisciplinary 
and inter-governmental approach involving residents, the Commission was directed to, at 
a minimum: 

a)  Actively seek out and receive input from residents and others with concerns 
regarding wildlife in the City of Southfield. 

b)  Work collaboratively with individuals of all points of view regarding wildlife in the 
City of Southfield. 

c)  Work collaboratively with wildlife commissions or similar organizations in nearby 
communities regarding wildlife in or near the City of Southfield. 

d)  Work collaboratively with the Michigan Department of Natural Resources (MDNR) 
and other county, state, and federal entities responsible for wildlife management 
regarding wildlife in or near the City of Southfield.  

While the Commission’s broad directive includes all wildlife matters within the City, 
the Commission has primarily focused on deer-related concerns during its first few years 
due concerns related to deer being the primary motivation for the formation of the 
Commission. Many vocal Southfield residents hold at least the perception that the 
Southfield deer population is getting too large and that the City is not doing enough about 
it. Along this vein, for years, residents (mostly homeowners) have reported concerns 
about deer damaging property, primarily to landscaping and gardens; causing vehicular 
accidents; perceived fearlessness of humans, and disease transmission. Property 
damage and vehicle accidents have been confirmed. While no evidence of health-related 
problems, such as chronic wasting disease or Lyme disease, have been reported in the 
Southfield area, residents have also expressed concerns about the potential for deer to 
spread diseases through ticks. Some parents have also expressed concerns about 
whether deer might be aggressive towards their children or pets, as well as concerns 
about deer feces making children or pets ill. A substantial portion of residential concerns 
with deer in Southfield seem to originate with residents living between Evergreen and 
Inkster Roads and 9 to 11 Mile Roads. These regions of the City are also among those in 
which the observed deer population density has been the highest. 
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 In recent years there have also been concerns expressed about the seasonal 
increase in coyote sightings within the City. Most sightings have been after dark or around 
the dawn or dusk hours, but there have been some reports on the NextDoor app of 
coyotes attacking cats or small dogs near human residences or with humans nearby, but 
it is not clear how many of these reports have been verified. State law authorizes private 
landowners or a designee to eliminate nuisance coyotes without a license if the animal is 
doing or about to do damage to private property, pets, livestock, or humans. (Link to 
MDNR Coyote Information). Because it was deer related concerns that were the primary 
impetus of the Commission’s formation and because there are already practical, legally 
permissible options for dealing with individual nuisance coyotes, coyotes were not a 
primary focus of the Commission’s initial work.  

 

 2.1 Reasons For A Deer Management Plan  

 Management of a local wildlife 
population can be advisable when the 
animal population or its ecological impacts 
exceed the relevant biological carrying 
capacity or social carrying capacity. The 
biological carrying capacity is the 
maximum number of individuals in a 
population that a specific location can 
healthfully sustain, and a species’ 
population size is typically limited by the 
availability of food, water, shelter, and 
mates. The cultural or social carrying capacity can be thought of as the maximum number 
or density of species that humans in the relevant area are willing to tolerate based on the 
actual or perceived costs or benefits that the animal places on the relevant individuals or 
communities. It is not unusual for the social carrying capacity for a particular species to 
be exceeded before the population exceeds the biological carrying capacity in an area. 

 Southfield has white-tailed deer (odocoileus virginianus). The average lifespan of 
a white-tail deer is about 4.5 years (although the oldest known wild white-tailed deer was 
believed to be 19 years old). Female and male white-tailed deer reach sexual maturity 
around 18 months in age. Female deer (Does) typically give birth by age 2 and can 
produce one, two, or three fawns with survival rates as high as 87% in urban areas. Does 
remain fertile throughout their entire lifespan, and studies have shown that if left 
unchecked, deer populations can grow at an exponential rate through natural 
reproduction. A single male deer (a Buck) can reproduce with as many mates as it “wins” 
during the rut (October to December). Compared to “rural” or “wild” deer, deer in suburban 

https://www.michigan.gov/dnr/education/michigan-species/mammals/coyote#:%7E:text=If%20problems%20exist%20outside%20regular,pets%2C%20livestock%2C%20or%20humans.
https://www.michigan.gov/dnr/education/michigan-species/mammals/coyote#:%7E:text=If%20problems%20exist%20outside%20regular,pets%2C%20livestock%2C%20or%20humans.
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environments tend to have longer average lifespans, deer twins and triplets are born more 
frequently, and more than one deer fawn survives its first winter more frequently.  

MDNR advises that 20 deer/square-mile in suburban areas is the advisable 
maximum density to ensure sustainable land use. MDNR further advises that Does 
generally remain within a ¼ mile core habitat area throughout most of the year. Bucks, 
however, have a much broader home range that could be several miles in diameter. 
Additionally, Bucks may travel many miles during the fall rutting season in search of 
mates. In natural environments, the average dispersal distance from the location of birth 
for young non-migratory Bucks ranges between 1.9 miles and 23.6 miles, with between 
50% and 80% leaving their birth range within the first 1.5 years of life. However, habitat 
fragmentation across Michigan has more potential for human-deer conflict and fewer 
natural spaces for deer to reside away from humans.  

MDNR recommends the following process for approaching community-based deer 
management: 

 

A. Reasons the City of Southfield may want to consider spending resources to play 
a more active role in the management of the local deer population. 

1. The City has documented numerous resident complaints concerning local deer.  

2. The City has received numerous complaints of damage to personal property 
(landscaping/gardens).  

3. A higher than desired number of deer/vehicle accidents exists within the city. 

4. There is an increase of deer/human interface contact and an increase in 
habituation of deer in human environments. There have been concerns about nuisance 
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deer roaming into densely populated residential neighborhoods and whether deer 
might become aggressive towards children or pets. 

5. There have been concerns about the potential for deer to carry and spread 
diseases (CWD, Lyme Disease, etc.) or pests (like ticks). Additionally, some residents 
have expressed concerns about the amount of deer feces on their property and 
whether this poses a health risk for children or pets. 

6. In urbanized areas, remnant natural areas exist as fragmented landscapes. Deer 
may become highly concentrated in remaining greenspace that serve as habitat 
islands. 

7. The City’s parks and land preserves provide a variety of ecosystem services, such 
as: creating outdoor recreational opportunities for residents; protecting water quality 
and watershed management; and providing wildlife habitat. Overpopulation of deer or 
over-browsing by deer can disrupt the balance that is needed to preserve these 
habitats.  

9. High deer populations may facilitate the introduction and spread of invasive 
species through preferential forage on certain native plant species and may serve as 
dispersal conduits along game trails. 

10. Ongoing deer management through hunting or a cull is effective in reducing deer 
herd population density. If thinning the herd is coupled with habitat restoration and 
other habitat management activities, such efforts could be a useful component of the 
City’s sustainability objectives and management of local parks and natural areas. 

B. Reasons weighing against spending city resources on active deer management. 

1. The lethal, or even non-lethal, management of deer has and will continue to be a 
polarizing social issue for City residents. At any given time, between 40% to 60% of 
residents may support or oppose such activities.  

2. All population management programs are long-term commitments. Most 
management activities require 2 to 3 years to observe lasting impacts, and 
management activities generally must continue every 1 to 3 years, to be effective. 
Populations can rebound quickly if management is discontinued. 

3. Deer do not respect municipal boundaries, and thus animals are likely to move 
between Southfield and other neighboring communities, such as Farmington Hills, 
Franklin, etc. Concerns have been raised about the effectiveness of management if 
neighboring communities with high deer numbers do not also engage in such activities. 
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4. Funds for deer management will likely be drawn from the general fund with few to 
no options for alternative funding, such as through existing grant programs. 

5. Deer population management will not eliminate all deer-human conflicts. 

C. Community-Endorsed Plan – Need for a Decision 

A community-endorsed plan would define specific objectives and measures of 
success for deer management. Examples of objectives are to reduce damage to private 
property, protect public property, and reduce vehicle/deer collisions. Specificity would 
help guide how to accomplish the public policy goal of deer management. The plan would 
delineate the deer management area or areas and provide greater detail on the 
environmental damage caused by deer. The plan would recommend management 
methods and outline public safety considerations and requirements if lethal methods were 
recommended. 

MDNR and staff responsible for deer management programs in other municipalities 
strongly recommend having broad public engagement as part of developing a deer 
management plan. Both online and public meetings would be utilized to receive 
community input, and public outreach should be an ongoing and continuous part of any 
deer management efforts. Over the past three years, the City has engaged in public 
outreach efforts, and it seems as though the time has come to decide whether to create 
and approve a plan that would remove deer from the local population. 

2.2 Deer Management Techniques 
Per Public Act 451 of 1994, the legal authority for the management of all wildlife 

species and populations in Michigan resides with the Michigan Department of Natural 
Resources (MDNR). At a statewide level. Under the 2016 Michigan Deer Management 
Plan, MDNR’s guiding goals are: (1) Managing deer populations at levels that do not 
degrade the vegetation upon which deer and other wildlife depend; (2) Promoting deer 
hunting to provide quality recreational opportunities, as the primary management tool to 
achieve management goals, and as an important social and cultural activity; (3) Managing 
habitat to provide for long-term viability of white-tailed deer in Michigan while limiting 
negative impacts to the habitats of other wildlife species; (4) Reducing conflicts between 
humans and deer; and (5) Reduce the threats and impacts of disease on the wild deer 
population and on Michigan's economy. Thus, MDNR’s management options focus on 
recreational hunting, habitat management, and disease control, with hunting, predation, 
car crashes, and natural death being the primary means of population control. A 
publication from the MDNR outlining different management techniques and the planning 
process, as well as providing a list of deer resistant plants is also attached as Appendix 
2. The MDNR recommends the following minimum steps before taking any action related 

https://www.michigan.gov/-/media/Project/Websites/dnr/Documents/WLD/Deer/mi_deer_management_plan.pdf?rev=19ecc9c9e4f046d2aa80bbf6d551f022
https://www.michigan.gov/-/media/Project/Websites/dnr/Documents/WLD/Deer/mi_deer_management_plan.pdf?rev=19ecc9c9e4f046d2aa80bbf6d551f022
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to local deer populations: (1) monitoring deer-vehicle collisions, both in number and 
location, over time, (2) hiring a naturalist or botanist to survey/estimate deer impacts to 
natural areas, (3) recording complaints of landscape damage, and (4) surveying residents 
to express their opinions of deer within the community and conducting at least one public 
meeting to discuss the subject.  
 
 At the county and city level, both lethal and non-lethal methods are available for 
deer management. MDNR approval is needed prior to implementing a lethal management 
program outside the normal hunting season or reproductive-control management option. 
Some methods used or being considered in other states, such as certain forms of 
chemical contraception, are not currently approved by MDNR. An Integrated Approach 
for Managing White-Tailed Deer in Suburban Environments: The Cornell Study by Jason 
R. Boulanger, Paul D. Curtis, and Bernd Blossey, is an excellent base resource that 
provides insight into various management options, among other things. The consensus 
among experts and guides appears to be that a holistic, multi-faceted approach to deer 
management is best. Culling can help with population management and mitigate ongoing 
ecological damage, but it will not remedy past ecological harms unless combined with 
habitat restoration efforts. Educating residents and property owners about self-help 
behavioral or landscaping changes can minimize future animal-human conflicts. 

Management Technique Pros Cons 

No Action or Response Could be perceived as a 
compromise; let nature 
take its course. 
Inexpensive for a 
municipality, however the 
“costs” associated with 
overpopulation will be 
borne by residents. If 
regional or joint-municipal 
action is preferred, this 
technique may be helpful 
as a temporary measure 
until other nearby 
municipalities decide how 
they are going to manage 
the growing deer 
population on a regional 
level. 

Some will view this as 
“inaction” or 
unresponsiveness by the 
government. Any habitat 
degradation and conflicts 
that already exist will 
continue and potentially 
get worse until an 
equilibrium is reached 
through natural processes. 

Trap and Relocate Non-Lethal Not approved by MDNR; 
not legal. Often cost-

https://deeradvisor.dnr.cornell.edu/sites/default/files/resources/IntegratedApproachForManagingWTDeerInSuburbanEnvironments-28ax086.pdf
https://deeradvisor.dnr.cornell.edu/sites/default/files/resources/IntegratedApproachForManagingWTDeerInSuburbanEnvironments-28ax086.pdf
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prohibitive. Studies have 
shown high stress for 
animals during transport 
and higher than average 
mortality after release. Not 
a viable option for the City 
of Southfield. 

Predator Reintroduction Recreates or intimidates 
natural ecological 
processes. Potential for 
low annual costs once 
natural predators are re-
established and prey-
predator equilibrium has 
been reached.  

Not a viable option for the 
City of Southfield. Complex 
and cannot be performed 
at a purely local level, even 
if permitted by state wildlife 
management agencies. 
Could create different 
human-wildlife conflicts. 
May take many years to 
achieve balance between 
prey and predators.  

Regulated In-Season 
Hunting 

Low municipal cost 
because harvesting is 
performed by private 
citizens with the city 
administering local hunting 
activities. Licensing and 
administration primarily 
borne by MDNR with local 
administration if municipal 
lands are to be used for 
hunting. Excellent option 
for rural areas and areas 
with large swaths of 
publicly owned land. In 
urban/suburban areas, 
usually limited to archery. 

Illegal under current City of 
Southfield ordinances. 
Likely not a viable option in 
Southfield due to the lack 
of large green spaces to 
support normal hunting. 
Requires large swaths of 
public land or more rural 
private land. Effectiveness 
for population control will 
vary with participation and 
success of local/regional 
hunters. Additional 
training/education of 
hunters and city staff will 
be needed for suburban 
hunting to ensure safety. 
Non-hunting residents 
could object and may raise 
safety concerns. 

Cull/Bait and Shoot - 
Non-hunting Season 

Highest efficiency within a 
few years of management. 
Moderate cost, although 
still expensive. Can be 
administered through 

Costs vary depending on 
the contractor and nature 
of the hunt area. Non-
hunting residents may 
object; there will be vocal 
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local/private partnerships 
or using private contractors 
or using local hunters with 
adequate training. Great 
safety record when 
implemented properly, 
usually with a shooting 
proficiency test and other 
education of hunters. 
Works best with naive deer 
herds that are unfamiliar 
with hunting. 

dissenters. Public 
education needed to 
alleviate safety concerns. 
Requires annual or 
biannual population control 
and ongoing financial 
commitment to ensure 
long-term effectiveness. 
Long-term effectiveness 
can be somewhat 
dependent on deer 
immigrating from outside 
city limits.  

Capture and Euthanize Likely the most humane of 
lethal management 
techniques and effective. 

Higher cost than a cull due 
training and equipment 
needed to capture deer 
prior to euthanasia (often 
with chemicals). Usually 
requires contracting with a 
government agency or 
private company. With 
chemical euthanasia deer 
meat cannot be donated. 
Always controversial, there 
will be vocal dissenters in 
any community. 

Capture and Sterilize or 
Chemical Contraception 

Humane and non-lethal. 
Low mortality for both 
sterilization and 
contraception. Can be 
effective as cull/bait and 
shoot if continued for 
multiple years. Very 
effective for high density 
residential areas and 
isolated deer populations. 

Moderate to high cost per 
animal and requires 
special permitting and 
licenses. Does not 
immediately remove deer, 
which may be the problem, 
and takes several seasons 
to have measurable 
impacts. Surgical 
sterilization is cheaper than 
chemical contraceptives. 
Must use trained 
contractors. Requires 
treatment every few years 
to ensure effectiveness. 
Increased liability concerns 
for municipalities or 
contractors due to the 



14 

need to capture deer. Not 
all chemical contraceptives 
are currently approved in 
Michigan. Legislature 
previously imposed a 
freeze on issuance of 
licenses from MDNR, but 
law has not been 
reenacted since its sunset 
in 2018 or 2019. 

Deer-Resistant Planting; 
Fencing, Chemical 
Repellents, and 
Landscaping Changes 

Low municipal costs; self-
help. Makes specific 
properties less attractive 
as habitat or food source in 
the short- and long-term. 
Repellants can be effective 
short-term options. 
Fencing effective long-term 
options.  

Passes costs onto 
residents and thus is not 
immune from income 
disparities. Unlikely to 
resolve overpopulation or 
over-browsing issues in the 
short-term. Less effective 
with desperate animals. 
Some commonly 
recommended deer-
resistant plants often are 
not native to Michigan; the 
City can recommend but 
not require the planting of 
native vegetation. 

 
An Integrated Approach for Managing White-Tailed Deer in Suburban 

Environments recommends that communities begin population management activities 
before unwanted impacts become excessive. If deer are in the community now, they will 
likely be many more in a few years. Expenses can be saved, and negative impacts 
prevented by managing proactively rather than reactively. Long-term success of a deer 
management program should not be measured solely by resident response and the size 
of the local deer herd; rather, the City should set objective goals based on ecological and 
other indicators that can be assessed over time to validate the effectiveness of the 
program and to guide changes as needed. Whatever approach is taken should include 
continued assessment of conditions and periodic reports to residents. Local residential 
support for the program will be essential, because once started, deer management 
activities must be maintained over time to remain effective. 

https://deeradvisor.dnr.cornell.edu/sites/default/files/resources/IntegratedApproachForManagingWTDeerInSuburbanEnvironments-28ax086.pdf
https://deeradvisor.dnr.cornell.edu/sites/default/files/resources/IntegratedApproachForManagingWTDeerInSuburbanEnvironments-28ax086.pdf
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2.3 Other Michigan Cities/Organizations’ Management   
Practices 

The past actions of other municipal and governmental actors were surveyed to 
help frame potential options for Southfield. 

The City of Ann Arbor operated a deer population control program from 2016 to 
2020 as a four-year research project. The program is no longer active, but information 
relating to the prior programs, public education, non-lethal deterrents, and deer resistant 
gardening are still available online. In 2017, the city’s deer population, as spotted by 
helicopter, was 214 within city limits (315 total). In 2020, using the same survey method, 
the city’s deer population was 137 within city limits (214 total). This represents 
approximately a 53% reduction within city limits. The Ann Arbor program was unique in 
that it combined lethal management (sharpshooters) with surgical sterilization; although, 
sterilization only occurred in a specific study area that consisted of more densely 
populated suburban environments that were not suitable for effective lethal management. 
Lethal removal was capped at a maximum of 150 animals per year, but the actual figures 
were usually closer to 100. As to sterilization, the per year counts were: 55 in 2017, 19 in 
2018), and 7 in 2019. In 2020, the sterilization program was suspended after the 
legislature passed a bill freezing sterilization permits until at least 2022. The contract 
predicted that if the non-sterilized deer in the sterilization study area were permitted to 
reproduce in 2020 to 2021, then population levels could approach pre-management levels 
in 2-3 years. No human safety issues were reported, and no animals died during the 
sterilization procedures. According to the final 2020 report at pages 20 to 21: 

The overall cost of the sterilization effort was $159,815.26, over four years, 
resulting in a 49% reduction in deer within the 2.8 mi1 area of the SSA and 
NSA. Sharpshooting efforts cost $255,800.49, over the four years, resulting 
in a 58% reduction in deer over an 8.3 mi2 area outside of the northern and 
southern surgical sterilization areas (Wards 1 and 2). While the 
generalization could be made that it cost 2-3 times as much to sterilize deer 
as to sharpshoot (e.g., cost per area for similar outcome), this would not 
accurately portray the nuance of the situation. There are very few options 
to manage deer in areas like the SSA. Small lot size, with relatively little 
open space, limits the areas where one can safely and discreetly operate 
with firearms and archery equipment. This development pattern, combined 
with a female deer population that exhibits strong philopatry, limits 
management options to trapping (either sterilizing or euthanizing) or remote 
anesthesia (either sterilizing or euthanizing) within the existing non-lethal 
areas. In hindsight, and as we predicted, if sharpshooting were applied 
exclusively surrounding the SSA, there would have been minimal, if any, 
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population impact inside the SSA. The population would have likely 
continued to increase from the initial population, given the documented 
recruitment rates and relative mortality. This constraint will continue to apply 
to any lethal management approach, including hunting. 

The University of Michigan culled 50 deer from a 300-acre forested area on its 
Dearborn campus in March 2022, reducing the on-campus population from 86 to 36. The 
cost of the 2022 cull was estimated to be $20,000; it is not clear whether all the authorized 
funds were exhausted. Harvested meat was donated. Prior culls were in 2015 and 2018. 

The City of East Lansing bans feeding deer. East Lansing administered a lethal 
removal program using USDA Wildlife Services biologists in 2021 and 2022. In 2021, 65 
deer were removed from six locations over two nights in January. In 2022, 79 deer were 
removed from 7 locations over four nights in January. In 2022, East Lansing authorized 
up to $19,500.16 for its Cooperative Service Agreement with USDA Wildlife Services, 
which was roughly the same as 2021. In 2021, the city only used $6,000 of the authorized 
funds and the targeted animals were removed over just two nights. Harvested meat was 
processed through Michigan Sportsmen Against Hunger and donated to the Greater 
Lansing Food Bank.  

The City of Jackson contracted with a wildlife management company to cull the 
deer population. Jackson used this method for at least eight years, with the last cull 
appearing to have occurred in 2016. The cull was done through a rifle hunt and over a 
nine-week period beginning in the middle of January. The city had a deer population 
density goal of 15 deer per square mile. During the first four years of the program 80 deer 
each year were culled, and after that it was about 50 to 60 deer per year. The meat was 
donated to local agencies. The annual cost was about $12,000 in 2015, plus about 150 
hours of staff time per year that was allocated to the deer management program. 

The City of Muskegon approved a controlled cull of up to 30 deer by 
sharpshooters in January 2020. The cull took place in 2021; up to $20,000 was approved 
for the cull, but the actual costs incurred were lower. It appears that the city did not 
authorize another cull in 2022. It also appears that the City Council voted down a measure 
that would have permitted bow or crossbow hunting within city limits. 

Meridian Township has allowed hunting since 2011 and has data published 
online through 2021. According to the City’s website, the program continued in 2022 and 
2023, but data apparently has not been published online. Meridian Township’s program 
started as archery only with no firearms allowed, but in 2020 and 2021 the township’s 
police force performed a cull. For hunters, the township issues permits to individual 
hunters during the MDNR’s archery season (October 1 to January 1). The police cull 
occurs out of season usually in January or February. The township pays for MDNR 
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permits. The township works with Michigan Sportsmen Against Hunger for hunters to 
donate the venison to local food agencies. In 2021, the initial goal was to harvest 300 
deer; archery hunters harvested 130 deer and police harvested another 200. The police 
cull resulted in 6,110 lbs. of donated venison; enough to provide 24,400 meals. The 
annual cost of managing the program has historically been under $20,000 (including staff 
time, securing permits, holding archery workshops, producing maps, etc.). Deer-vehicle 
accidents decreased by over 20% during the first 10 years of the program. 

Oakland County, through its Parks department, has conducted recreational deer 
hunts on park properties since 1990. The public may bow hunt during the regular hunting 
season. Oakland County Parks establish safety zones of 450 ft from any occupied 
structure and define shooting lanes. In some parks they allow muzzleloaders and shot 
guns and close the parks completely to the public. The county’s firearm deer management 
program has been on pause since 2018 due to a bait ban and other logistical concerns. 

The Huron-Clinton Metroparks, in 2022, used sharpshooters to remove 330 deer 
from seven parks. About 9,567 pounds of venison was harvested, and the Metroparks 
Authority donated meat to food banks. This program is planned to continue through 2026. 

2.4 Potential Partnerships 

The City of Southfield and the City of Farmington Hills have both been engaged in 
an ongoing dialogue with other cities as a part of the Oakland County Community Deer 
Coalition that was formed in late 2021. That coalition has also been in communication 
with MDNR and the Southeast Michigan Council of Governments (SEMCOG). These 
discussions are in the very early stages. Preliminary results of a regional online survey 
are noted in Section 3.0 of this report. The hope is to work towards a regional 
management plan and solutions to help all communities in the area deal with concerns 
relating to deer. However, no comprehensive plan has been created and it is unclear how 
any regional effort would be funded. Any local efforts to directly reduce deer population 
levels will require collaboration and coordination with the MDNR for permitting, licensing, 
and administration. The group Michigan Sportsmen Against Hunger has offered to help 
to pay for processing and distribution costs if the City moves forward with a hunt or cull. 
 

Some local golf course owners have informally expressed interest in allowing their 
property to be opened for deer hunting/culling activities A few local hunters have 
expressed interest in helping with any city-administered archery hunt. Other potential, but 
thus far unengaged, partners or collaborators include the Oakland County Parks and 
Recreation Department, the Michigan Humane Society, and the Michigan United 
Conservation Clubs. 
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2.5 Cost Estimate and Logistical Concerns 

There are different cost, logistical, and liability concerns for each active population 
management option, and all are multi-year commitments. All options require the closing 
of publicly owned lands for management activities, as well as potentially partnering with 
private landowners. Funding for a deer management program, unless provided by 
donation, would most likely come from the City’s general fund; there is no known option 
to raise revenues for these activities using taxes or assessments. While there are 
numerous grant programs in Michigan and nationwide for wildlife habitat improvement, 
general ecological restoration, and wildlife monitoring and research, there do not appear 
to be grant programs that provide funding for deer population management programs. 

Sharpshooting: About $450 to $750 per animal, plus staff time. The non-
governmental contractor retained by Ann Arbor–White Buffalo Inc.–currently states on its 
website that costs can range from $450 to $750 per deer for sharpshooting and 
processing is an additional $100 to $125 per deer. Typically, all meat harvested is donated 
to area food shelters for distribution. In Michigan, there is the possibility of partnering with 
Michigan Sportsmen Against Hunger, who can cover animal processing costs and assist 
with distributing harvested meat to the needy. East Lansing appears to have spent about 
$93 per deer under its 2021 agreement with USDA to use its sharpshooters, however, it 
is unclear how much staff time and city resources were burdened. Meridian Township has 
been able to keep its annual costs very low by utilizing local law enforcement as 
sharpshooters.  

Managed Hunts: About $200 to $300 per animal, plus staff time. A managed hunt 
would be a cooperative arrangement between the City and local vetted, trained hunters 
to manage local deer populations. Archery is a discreet removal technique; however, it 
has lower success rates because limited shooting ranges may require a longer time frame 
of operation. Archery could be more likely to elicit a negative public reaction since archery 
is not typically immediately lethal, and some residents (especially nonhunters) would 
likely consider it inhumane. Firearms, when feasible, can be used to maximize efficiency. 
But, even if ordinances changes made it legal at a local level, the feasibility of firearm use 
by civilian hunters within City limits is questionable (and withing the lower peninsula 
generally given states restrictions on rifle use for hunting). The non-governmental 
contractor retained by Ann Arbor–White Buffalo Inc–currently states on its website that 
costs range from $100 to $200 per deer harvested depending on the manpower required 
and necessity of processing fees. The success or failure of a managed hunt program can 
hinge on the dedication and robustness of a local hunting population. Municipal costs 
could be offset by charging participating hunters a fee. 

Fertility Control: About $900 to $1,500 per animal, plus staff time. There are two 
forms of fertility control: surgical sterilization and chemical contraceptives. Surgical 
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sterilization tends to fall on the cheaper end of the spectrum in the long run because only 
one treatment is needed for a female deer over her lifespan. The non-governmental 
contractor retained by Ann Arbor–White Buffalo Inc.–currently states on its website that 
costs can range between $900 and $1,500, but other sources suggest that some chemical 
contraceptive programs can cost as much as $5,300 per animal over its lifespan; the 
higher figure appears to account for multiple treatments being needed (one every few 
years) to maintain infertility. State laws or regulations could be a limitation on this 
program. Ann Arbor previously had to put its surgical sterilization program on hold after 
the Michigan Legislature forbade the MDNR from issuing the required permits; that statute 
has since sun-setted. MDNR has informed the Commission that some of the chemical 
contraceptives on the market have not been approved for use in Michigan; and any deer 
injected with a chemical contraceptive must be tagged because the animal’s meat is no 
longer considered fit for human consumption. Chemical contraceptives tend to be more 
effective on small, insular herds, whereas surgical sterilization can be effective for larger 
and less insular herds. 

3.0 Public Engagement and Prior Commission Actions 
 While the Commission has met at least monthly since January 2021, public 
participation in those meetings has been very low and few public comments were 
submitted directly to the Commission. Therefore, the Commission pursued several 
additional avenues to solicit input from the public. The reasons for this are simple. All 
other communities that have considered active deer management, all MDNR and private 
experts, and all academics who the Commission has consulted with, as well as all 
published guides that have been reviewed have emphasized the need to include the 
public throughout the decision-making process. The Commission spoke with MSU 
Professor Alexa Warwick, who assisted East Lansing with the public outreach and 
planning side of its program; she emphasized the need for clear, consistent, and ongoing 
public engagement. An Integrated Approach for Managing White-Tailed Deer in Suburban 
Environments similarly advises that ongoing public support is critical for any wildlife 
management program, but especially for population management as the activities must 
be ongoing overtime to be effective.  

Online Resident Survey: In Spring 2021 the Commission conducted an 
anonymous online survey that was promoted through the City’s social media accounts 
and newsletter. The survey asked about demographic factors, residents’ past 
experiences with wildlife, residents’ concerns and perceived problems, and residents’ 
views on wildlife related values and expectations. A total of 226 people responded to the 
survey, although not all respondents answered all questions. The survey and the 
tabulated results are attached as Appendix 3. Key findings included the following:  

● Of 226 residents, 96% of respondents were homeowners with 71% having lived in 
the same home for 11+ years. 

https://deeradvisor.dnr.cornell.edu/sites/default/files/resources/IntegratedApproachForManagingWTDeerInSuburbanEnvironments-28ax086.pdf
https://deeradvisor.dnr.cornell.edu/sites/default/files/resources/IntegratedApproachForManagingWTDeerInSuburbanEnvironments-28ax086.pdf
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● Of 223 residents, 50% reported personal negative wildlife experiences, 27% 
reported no personal negative experience, but 23% reported they may or may not 
have had personal negative experiences, but the benefits of local wildlife 
outweighed the challenges. 

● Of those who reported negative experiences, 71% identified damage to 
landscaping/property as the biggest concern (compared with 57% overall), and 
they identified the most problematic species as follows: deer (76%), woodchucks 
(55%), skunks (40%), and raccoons (33%). 130 respondents reported that they 
had already tried one or more self-help options to mitigate conflicts with wildlife. 

● Of 223 residents, as to their overall opinion as to the negative impact of wildlife on 
residents, 34% checked not problematic, 28% checked slightly problematic, 21% 
checked moderately problematic. Many residents shared unspecified concerns 
about the risk of diseases, fleas, or ticks. 

● Of 224 residents, as to their overall opinion as to the beneficial impact of wildlife 
on residents, 35% checked highly beneficial, 27% checked moderately beneficial, 
21% checked slightly beneficial. 

● Of 216 residents, 73% opined that the City should take a “more active role in 
wildlife management.” As to deer population management, residents were split 
with about 60% of respondents supporting both birth control and a cull. Note that 
the suggestions to support population management were made with no specific 
information as to associated costs or methods. 

● As to future City actions, 68% supported an ordinance banning the feeding of deer 
and other wildlife, 70% supported programs to educate residents about deer 
resistant landscaping, 91-93% supported improving and restoring vegetation in 
local natural areas and better roadside vegetation maintenance, 97% supported 
public education on coyote behavior, 85% supported more signage and reflective 
warnings in locations where wildlife frequently crosses roads. 

 2021 Report to Council: Between June and August 2021, the Commission made 
its initial report to the City Council, which included the results of the previously described 
survey. The Commission recommended further study of local wildlife concerns before any 
decision be made on population management, however, the Commission supported 
continuing the annual aerial deer count survey, increasing public education and the online 
availability of online education resources, increasing deer crossing signage in roadkill 
hotspots during the rut, and looking into a no-feeding-wildlife ordinance. In September 
2021, the Commission’s chairperson gave the same presentation as a courtesy to the 
Lathrup Village City Council. The Commission has made its membership available to 
speak with and present to any local organizations or homeowners’ associations who have 
requested a meeting. 
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No Feed Ordinance: Between December 2021 and January 2022, the 
Commission worked with the City Attorney and City Administrator to draft and propose a 
no-feeding-wildlife ordinance to dissuade residents from feeding deer, to avoid creating 
a public nuisance, avoid further desensitizing wild animals to humans, and to bring local 
rules into alignment with MDNR regulations. The City Council approved Ordinance 1748 
on March 7, 2022, and approved language is now located at Section 9.90, Feeding Deer 
Prohibited, of Chapter 113, Animals, of Title IX, Police Regulations, of the Code of the 
City of Southfield.  

  In Spring 2022, the Commission determined that an advisory ballot question would 
be an effective way to broadly gauge the support for a lethal deer population management 
program. The Commission worked with the City Attorney to draft language for an advisory 
ballot question, which was approved by the City Council for placement on the November 
8, 2022, ballot.  

 Town Hall: Prior to the November 2022 general election the Commission held a 
Deer Herd Reduction Advisory Ballot Question Town Hall on September 22nd in the 
Southfield Public Library Auditorium to provide Southfield residents with detailed 
information pertaining to the current number of deer estimated in Southfield as well as 
potential herd reduction possibilities. The goal of this meeting was to provide residents 
with information in a neutral capacity. The event included welcoming remarks from Mayor 
Siver followed by a Wildlife Advisory Commission overview and activities update by 
Wildlife Chair David Sheaffer. Chad Stewart, Michigan DNR Deer & Elk Program 
Specialist, provided a presentation on the Ecological & Biological Aspects of Deer & Deer 
Management in addition to Plant Ecologist Dr. Jacqueline Courteau’s presentation on the 
Impacts & Interactions of Deer on the Ecosystem, including the results of the study that 
Southfield hired her to conduct in 2017/2018. Copies of the town hall presentations Chad 
Stewart, and Dr. Courteau are attached as Appendix 4A and 4B. The town hall 
concluded with a Deer Herd Reduction Advisory Ballot Question overview provided by 
the Wildlife Commission as well an opportunity for questions from the audience. At least 
136 residents attended the Town Hall, which was also recorded and made available 
online and on Cable 15.  

 An additional component of the September 22, 2022, Town Hall was a volunteer, 
anonymous written audience survey conducted by the Commission. The survey asked 
attendees to indicate their residence on a gridded map of Southfield, to select from four 
reasons for attending the Town Hall, to select from four responses concerning deer-
caused property damage and the proper response, and to provide additional narrative 
comments. The survey questions, answers, and tabulated results are attached as 
Appendix 5 and 6. Of the 136 attendees who completed a survey: 

https://library.municode.com/mi/southfield/ordinances/code_of_ordinances?nodeId=1169616
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● Most respondents resided in areas west of Telegraph Road. 
● 60.4% reported attending due to concerns about the negative impact of deer on 

residential property, and 23.1% reported having mixed feelings about the same 
impacts. 

● 71.3% reported having personally suffered property damage due to deer and 
believed that the herd needs to be reduced, and 7.8% reported no personal 
damages but still believed that the herd needed to be reduced. 

● 13.9% reported having personally suffered property damage due to deer but did 
not want the herd reduced, and 7% reported no personal damage and did not want 
the herd reduced. 

Ballot Question: The advisory question on the November 2022 general election 
ballot asked the following: 

Do you support the reduction of the deer herd in the City of Southfield by humane, 
lethal means with the intent to engage local partners and ensure that donation of 
meat, deemed safe and where feasible, is made to local food banks and similar 
organizations? 

Of the 32,259 residents who cast a vote for or against the advisory ballot question, 
61.7% voted yes, indicating their support. This was a robust turnout for a back-of-the-
ballot question during a midterm election. The 61.7% in support of the advisory ballot 
represents a majority opinion of residents who voted, but only 41.3% of the City’s 
population cast a ballot for this question. Prior to the Town Hall meeting, there was an 
error printed in a local newspaper, on two separate occasions, stating that Southfield had 
80 deer per square mile, which is not accurate. It is not known if this information influenced 
voters on the advisory ballot question.  

 2022 Oakland County Community Deer Coalition: In late 2021, several 
communities in Oakland County, including Southfield and Farmington Hills, formed a 
coalition that has partnered with the Southeast Michigan Council of Governments 
(SEMCOG) and MDNR. The motivating purpose was to develop regional solutions to the 
rising deer-related complaints and concerns from residents. Representatives from the 
Commission have attended some of these coalition meetings, but because the meetings 
often occur during normal working hours, most volunteer commissioners have not been 
available. 

As a first step, the Coalition partnered Cobalt Community Research to conduct a 
survey to gather data from residents and business owners throughout Oakland County. 
The survey ran from October to November 11, 2022, and received 13,526 valid 
responses, with the most coming from zip codes in Farmington, Franklin, and West 
Bloomfield. As of the writing of this report the results of the survey had yet to be made 
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public, but the Commission was given a preview. Some general observations can be 
shared, as they demonstrate that residents across the tri-county area are divided on these 
issues and share many of the same concerns.  

● As to perceptions about the local deer population over the past 3 years, 59% of 
respondents believed the population had increased, 29% believed it had stayed 
about the same, 7% believed it had decreased, and 5% said they did not know.  

● As to feelings about deer, 38% enjoy seeing and having deer around, 39% enjoy 
seeing deer but have some concerns, 27% generally regard deer as a nuisance, 
8% either had no particular feelings or checked the “other” category. 

● The top themes in responses were: (1) fears about risks associated with ticks and 
tick-related diseases (Lyme disease) and auto accidents (although nearly 80% of 
respondents had not personally experienced an auto accident); (2) concerns about 
property damage (mostly landscaping and gardens), and (3) generalized concerns 
about overpopulation of deer. Less robust themes were concerns about ecological 
impacts from over-browsing by deer, aggressive deer, and declines in deer health. 

4.0 Southfield Data and Analysis 
 As wildlife management decisions should not be based solely on public sentiment, 
the Commission has worked diligently to identify objective data points that could serve as 
useful indices for future wildlife management decisions.  

4.1 Local Deer Population  
From 2018 to 2022, Southfield has collaborated with the Farmington Hills for an 

aerial helicopter survey of the deer population within and near Southfield and Farmington 
Hills. These surveys are performed in February and are dependent on favorable weather 
conditions and snow cover, and DNR biologists have advised that aerial surveys tend to 
undercount rather than overcount. No survey was conducted in 2023 due to a dramatic 
increase in costs, although weather conditions also were not suitable. Keep in mind that 
MDNR recommends no more than 20 deer/square-mile in suburban environments. A 
summary of the results follows.  

2022: 273 deer were observed within Southfield city limits or about 10.5 deer per 
sq/mile citywide 
● There is a 5 square mile area located in western Southfield, near the Farmington 

Hills border, with an average population density of 38.6 deer per sq/mile.  
● Two square miles of the area mentioned above have 48 deer per sq/mile, both 

are located along Inkster Rd., just east of Farmington Hills. 
● 447 deer were observed within a larger 36 sq/mile   aerial survey area (12.4 

deer per sq/mile) -- bordered by Inkster Rd, 14 Mile, Greenfield Rd, and 8 Mile. 
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● 520 deer were observed within the Farmington Hills survey area (14.4 deer per 
sq/mile) -- bordered by Haggerty Rd, 14 Mile, Inkster Rd, and 8 Mile. 

2021: 869 deer observed within “270 locations”, which were primarily in Southfield 
with some areas being in Farmington Hills, just west of Inkster Rd. This represented 
an average of 33.4 deer per sq/mile; the reason for spike is unknown. 
2020: No survey conducted due to weather conditions. 
2019: 279 deer were observed within Southfield (10.7 deer per sq/mile); 447 deer 
were observed within Farmington Hills (12.4 deer per sq/mile). 
2018: 248 deer were observed within Southfield (9.5 deer per sq/mile); 379 deer were 
observed within Farmington Hills (10.5 deer per sq/mile). 

 
Distribution Maps For The 2022 and 2021 Aerial Surveys 
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Analysis: Except for an unexplained spike in 2021, the observed Southfield 
deer population has increased from 2019 but appears to have stabilized to some 
degree in the high 200’s. However, the deer observed just across Inkster Road in 
Farmington Hills have steadily increased in number since 2019 and deer it is likely that 
deer are freely moving between Southfield and Farmington Hills. Deer are not evenly 
distributed in Southfield either. The majority of Southfield’s deer herd appear 
concentrated west of Telegraph Road and north of 12 Mile Road, with numerous deer 
observed just outside of the Southfield city limits. In those areas of high concentration, 
observed densities often exceed 20 animals per square mile. 

4.2 Known Deer-Vehicle Crashes  

The number of reported deer-involved vehicle collisions in Southfield as reported 
by various agencies are in the following table. 
  

Year 2018 2019 2020 2021  2022 
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Southfield 
Deer-Involved 
Car Accidents 
(MTCF - 
michigantraffic 
crashfacts.org) 

67 50 50 67 Not available 
yet 

Oakland 
County Deer-
Involved Car 
Accidents 
(https://semcog
.org/traffic-
crash-data) 

5,958 6,552 6,277 6,441 Not available 

Statewide 
Deer-Involved 
Car Accidents 
(Michigan 
State Police 
2021 Report) 

53,464 55,531 51,103 52,218 Not Included 

 Analysis: Reported deer-involved car crashes appear to be a moderate concern 
in Southfield. While deer-involved crashes are on the rise in Oakland County, the overall 
numbers in Southfield have remained stable with an average of 58.5 crashes between 
2018 and 2021, but both 2018 and 2021 were on the higher end with 67 crashes. By way 
of comparison, MTCF shows 74 drinking-involved, 17 motorcycle-involved, 19 
pedestrian-involved, and 11 bicycle-involved crashes in Southfield for 2021. The 
Commission is not able to opine on whether this is too many crashes, but the number of 
crashes is closer to drinking related crashes than any of the other categories listed above. 

4.3 Deer Related Municipal Expenses 

Southfield and Farmington Hills had conducted an aerial survey of the deer 
population in February since 2018. Southfield’s share of the annual aerial survey has 
gone from about $3,000 (2018) to about $5,000 (2022). The aerial survey was 
discontinued in 2023 after costs to use the helicopter jumped from $2,100/hour to 

https://www.michigantrafficcrashfacts.org/
https://www.michigantrafficcrashfacts.org/
https://semcog.org/traffic-crash-data
https://semcog.org/traffic-crash-data
https://semcog.org/traffic-crash-data
https://www.michigan.gov/msp/-/media/Project/Websites/msp/cjic/Traffic-Crash-Reporting-Unit-Files/YE-2021-FINAL.pdf?rev=b4171a384a9249c2be03abe0607abe68&hash=DCA2BDBE469FED696F120716529B94EE
https://www.michigan.gov/msp/-/media/Project/Websites/msp/cjic/Traffic-Crash-Reporting-Unit-Files/YE-2021-FINAL.pdf?rev=b4171a384a9249c2be03abe0607abe68&hash=DCA2BDBE469FED696F120716529B94EE
https://www.michigan.gov/msp/-/media/Project/Websites/msp/cjic/Traffic-Crash-Reporting-Unit-Files/YE-2021-FINAL.pdf?rev=b4171a384a9249c2be03abe0607abe68&hash=DCA2BDBE469FED696F120716529B94EE
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$5,000/hour. Weather conditions in February 2023 would not have allowed for an effective 
aerial survey regardless. 

Since 2018, the Southfield Department of Public Works (DPW) has been averaging 
over $25,000 per year for the pickup and disposal of dead wildlife (over $34,000 per year 
if employee benefits are considered). Each deer carcass pick-up requires about 1 hour of 
labor (often with two employees) costing the city about $164.87, plus disposal costs. 
Between January and September 8, 2022, there were 94 deer carcass pick-up work 
orders processed by DPW (see 2022 location map below). 

 

Year 2018 2019 2020 2021 2022 

DPW 
Expense 
(including 
employee 
benefits)  

 $38,071.36   $34,906.41  $42,454.03 $66,277.74 $55,561.19  

Aerial 
Survey 

$3,000 $3,000 No survey $4,000 $5,000 
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Analysis: While not an insignificant expense, the current deer-related expenses 
for the City of Southfield are well under $80,000 and represent a small portion of the City’s 
total annual budget considering that the anticipated 2022-23 general fund budget was just 
over $86M, with personnel costs being about $61.7M of the projected expenses. 
However, this when considered in proportion to the projected sanitation and streets & 
highways expenditures ($3.095M and $761k respectively) for 2022-23, the figure is more 
significant. 

4.4 Health Concerns (Perceived and Potential)  

Studies have shown that deer can carry Lyme Disease, Chronic Wasting Disease, 
and a form of the Covid-19 virus. There is no evidence that deer are playing a significant 
role in the spread of the Covid-19 virus. Between 2000 and 2020, there were only 111 
cases of Lyme Disease reported in all of Oakland County; none originated in Southfield. 
There is no evidence of Chronic Wasting Disease (CWD), or transmission of other deer-
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related diseases has been reported near Southfield, with one exception. There were 
reports of deer in the tri-county area dying from epizootic hemorrhagic disease (EHD), 
which is carried by midges, in Fall 2021, but this outbreak appears to have subsided, and 
there is no evidence that EHD can be passed to humans. 

Analysis: Although many residents have expressed concerns or fears about the 
possibility of deer spreading diseases or tick-related diseases, there is no objective 
evidence that this is currently a problem in Southfield. Should this change, responsive 
actions might be warranted. 

4.5 Deer Browsing Impacts on City Parks and Natural Areas  

Between 2017 and 2018, Southfield hired Dr. Jacqueline Courteau, Ph.D., to study 
the impacts of deer browsing on vegetation in Southfield’s parks (Carpenter Lake, 
Bauervic Woods, Berberian Woods, Lincoln Woods, and Valley Woods). Dr. Courteau 
presented her findings at the September 22, 2022, Town Hall, and her entire presentation, 
which includes the results of her study, are included as Appendix 4B. Her study revealed 
that 75% to 88% of woody plants in the study area had been browsed by deer (Lincoln 
Woods showed 57%), and between 40% and 72% woody plants had damage to half or 
more of the branches. Browsing of oak seedlings at >15% per year is likely to prevent 
oaks from regenerating, and thus, Dr. Courteau was able to infer that deer browsing was 
having an adverse effect on oak regeneration based on browsing levels of 40% or higher 
in all study areas. Dr. Courteau also observed heavy browsing of various native 
wildflowers (Trillium, False Solomon’s Seal, Doll’s-eyes, and Bladdernut). For example, 
with Trillium browsing of > 10-15% is likely to lead to population declines, and at all four 
sites where Trillium was observed, browsing rates were at 20% or higher.  

Dr. Courteau opined that this deer browsing data matters for several reasons. 
Over-browsing of tree seedlings decreases survival rates and growth. This, in turn, 
decreases forest regeneration, which can be a particular concern for desirable Oak trees. 
If forest regeneration gets too low, this leads to “forest disintegration” which is effectively 
the conversion of a forest ecosystem to a different system that might be dominated by 
grasses, ferns, and sedges. This can lead to changes in ecosystem services like water 
quality and flood/erosion control, as well as changes or decreases in the system’s carbon 
sequestration capacity, all of which can impact plant and animal species. Over-browsing 
of wildflowers can have similar impacts in that it reduces flowering and fruiting, which 
reduces reproduction, and overtime can lead to declines in the plant population. 
Wildflowers serve as direct or indirect food sources for many other species, including 
pollinators, songbirds, and small mammals. 

However, Dr. Courteau cautioned that deer are one of many stressors on the 
ecosystem. Other stressors include habitat destruction & fragmentation, invasive species, 
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climate change, and acid rain. Over-browsing by deer can amplify other stressors in the 
system, which can make plants less able to recover and reproduce and lead to fewer 
desirable resources for other species overall. 

Analysis: Dr. Courteau’s study demonstrated that as early as 2017/2018 the deer 
population in Southfield was large enough that there were measurable concerns with 
over-browsing of desirable native plant species. The observations mirror the types of 
complaints received from residents about their gardens and landscaping (which are likely 
majority nonnative plants). From an ecosystem and habitat management perspective, the 
Southfield Parks Department likely does not want to see native plant species in its parks 
and natural areas replaced, over time, with invasive species. However, reducing the 
number of deer in the City will not reverse the course unless there are additional efforts 
to remove existing invasive species and replant/repopulate desirable native species. The 
study also suggests that additional protective measures could help to shield desirable tree 
seedlings from browsing. No follow up research has been done. If the City moves forward 
with deer population management, it would be worthwhile to conduct another baseline 
browse survey and a post-reduction survey to help measure whether population control 
efforts are having a noticeable positive impact on the City’s parks and natural areas. 

5.0 Deer Management and Related Recommendations  

 The Commission presents the following recommendations with at least two goals 
in mind. First, the Commission wishes to present the City Council with options concerning 
residential concerns about the local deer herd over both the short- and long-term future. 
Second, the Commission wishes to provide the City Council with suggestions about how 
the City and the Commission might better serve residents going forward, at least 
regarding the interaction of residents and wildlife within the City. 

 It has been clear from the start of this process and through the present day that 
Southfield residents are divided in their views about the local wildlife population and how 
to manage conflicts between residents and wildlife. Members of the Commission are also 
divided. This is, and is likely to always be, a polarizing subject for residents. Southfield 
residents generally value and enjoy seeing the wildlife that makes this City its home. But 
many residents are also very frustrated by damage caused by the large numbers of deer 
in some parts of the City, and there are growing concerns about the perceived (but 
unconfirmed) increase in the number of coyotes. It has also become clear that there is a 
substantial amount of incorrect or inaccurate information on the internet concerning local 
wildlife matters, and the City can and should do a better job at providing or directing 
residents to accurate and scientifically find information. The Commission can help the 
City in this regard, but to do so, it will need more precise guidance and more consistent 
administrative support moving forward. Thus, the Commission presents the following 
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recommendations to the City Council, along with an explanation of why certain options 
are not receiving a direct endorsement. 

5.1 Actions Recommended By Commission 

1) No matter what other actions the City takes, the Commission recommends that the 
City make it a priority to communicate with residents consistently, transparently, 
and continuously concerning local wildlife and conflict minimization. These efforts 
should include, at a minimum, maintaining up-to-date information on the City’s 
website, conducting a deer/wildlife town hall at least annually to share information 
and receive complaints/concerns, and conducting workshops with other partners 
(i.e., Southfield Parks & Rec, Local Gardener Clubs, Audubon Society, etc.). There 
is a strong desire among city residents for more educational materials and 
programs to help them learn how to better live in harmony with the local wildlife 
populations. 

a) The City needs a more centralized mechanism for receiving resident 
concerns and complaints about local wildlife issues and disseminating that 
information to Council and the Commission. The City should conduct at 
least one town hall annually to update residents and listen to concerns.  

b) Since January 2021, the Commission has provided a number of resources 
concerning deer-resistant plants, deer deterrents, landscaping tips, 
information about native and invasive Michigan plants and animals, and 
related wildlife materials to the City Communications department with the 
request that this information be used to populate the City’s wildlife 
commission page in a similar manner as the Cities of Ann Arbor, East 
Lansing, Meridian Township, and others. The City Administration has not 
published a single piece of the provided information to the City’s website. 

c) The City should strive to speak with a unified and consistent voice as to 
local wildlife concerns. Neither the public nor the City are well-served if 
different departments, commissions, or elected officials are providing 
conflicting information to local residents or the media. 

d) The City should investigate whether public funds might be available to assist 
lower income residents who own or rent single family homes to “deer proof” 
their yards as best as possible. 

2) The Commission recommends that the City create a position for and hire a 
qualified full-time employee to dedicate a substantial amount of time towards 
supporting the City Administration, the City Council, and Commission on all local 
wildlife issues moving forward. The Commission consists of volunteers, only some 
of whom have training or experience in wildlife management or ecological 
principles, and the Commission has had no budget since its formation. Thus, the 
Commission’s ability to study local wildlife issues and to act has been limited. 

https://www.a2gov.org/departments/community-services/Pages/Deer-Management-Project-.aspx
https://www.cityofeastlansing.com/231/Deer-Management
https://www.cityofeastlansing.com/231/Deer-Management
https://www.meridian.mi.us/community/living-with-wildlife/deer-management-program
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a) Tasks for such an employee might depend on where they are housed, but 
responsibilities could include: (a) being a liaison between the City 
Administration, the Commission, and the City Council as to all complaints, 
concerns, and priorities concerning local wildlife and habitat improvement; 
(b) assisting the Commission and Council with setting wildlife priorities and 
drafting management plans; (c) administering any cull or hunting programs 
that the city might implement; (d) researching and applying for grants to 
fund wildlife management and habitat restoration projects. 

3) The Commission recommends that the City establish wildlife habitat restoration 
and management programs to focus on restoring native Michigan plant life in 
nature areas throughout the city. Any such programs will need participation or input 
from planning, parks and recreation, and other departments.  

a) The 2017/2018 studies from Dr. Courteau showed that even then local 
parks and natural areas were being damaged by deer over-browsing and 
the regeneration of native plant species was being impacted. If the City 
takes efforts to lower the local deer population, the City must simultaneously 
work to remove invasive species and replant native species if it hopes to 
repair pre-existing ecosystem damage to natural areas within the city. 

b) A useful way to measure the success or failure of any population control 
efforts would be to perform a new baseline deer browse study pre-hunt or 
pre-cull and then again, each year or after a few seasons. Measurable 
decreases in over-browsing and increases in regeneration of desirable 
native plant species could be deemed and indicated of successful deer 
management. 

c) While there are few, if any, grants available for wildlife population 
management, there are numerous state, federal, and other grants available 
for habitat restoration through the MDNR (Link), the federal government 
(Link), or national non-governmental organizations like the National Wildlife 
Foundation (Link). 

4) There was not majority support on the Commission to say that a deer cull is 
necessary, as a matter of public policy or biology, but a majority of members agree 
that there are areas of the City where population control could be justified. The 
Commission recommends that the City Council authorize the administration to 
solicit proposals for a lethal deer population control program in Southfield, along 
with detailed cost estimates for the program. The City Council should appropriate 
$25,000 in the 2023/2024 budget for the first year of such a program, but because 
a successful program requires a multi-year commitment, the Council may wish to 
delay commitment to such a program until the administration can provide a more 
detailed cost-benefit analysis based on actual proposals. 

http://michigan.gov/dnr/buy-and-apply/grants/aq-wl/wildlife-hab
https://www.fws.gov/service/financial-assistance
https://www.nfwf.org/apply-grant
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a) While not all Commissioners support lethal deer management in principle, 
61.7% of residents who voted in the 2022 general election supported some 
form of lethal management based on the response to the ballot question. 
Therefore, the Commission believes that the City Council should further 
explore this option and make the final policy decision. 

b) A majority of the Commission agrees that there are areas to the west of 
Telegraph Road, as well as north of 11 Mile Road, where the observed 
density of the deer herd exceeds MDNR’s recommendation of 20 animals 
per square mile. Thus, while the local deer population does not appear to 
have reached its biological carrying capacity, there are areas where 
population management could be objectively justified.  

c) The city should solicit proposals and bids from both private contractors (like 
White Buffalo) and from the USDA division used by East Lansing to 
compare pricing. The founders of White Buffalo have published reports 
demonstrating that both lethal and non-lethal management techniques can 
be effective, although the latter is generally more expensive per-animal than 
the former.  See Appendix 7.  Ideally, these proposals should price out both 
a cull and of non-lethal management (such as sterilization or contraception) 
so the City Council can weigh the costs and benefits of each other. Use of 
a contractor would also be helpful given the need to coordinate with MDNR 
in developing and implementing a management plan, as well as licensing. 
Should the City move forward with a cull-type program, these activities 
would occur out of the normal hunting season pursuant to a special permit, 
most likely taking place in January or February. 

i) The Commission is not opposed to non-lethal techniques, such as 
surgical sterilization or chemical contraception, but members are 
concerned about whether such programs are feasible from a 
financial perspective. Additionally, considering the prior Legislative 
ban on permits for these non-lethal methods in response to Ann 
Arbor’s non-lethal deer management program, there is a risk that 
Southfield could face a similar response.  

ii) Most Commissioners prefer hiring sharpshooter contractors over a 
locally administered hunt for liability reasons and due to a desire for 
a quick and humane dispatch of targeted animals. While not 
unanimous, a majority of commissioner’s opposed a managed hunt 
using trained residents because of concerns that archery was a less 
humane method of dispatching a deer. 

iii) The Commission unanimously rejected a trap and release program 
based on MDNR’s advice that this generally is not legal in Michigan. 
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d) The Commission unanimously agrees that if the City decides to move 
forward with a deer population control program, then the commitment 
should be for no less than 5 years, and all efforts should be made to entice 
the Farmington Hills to also engage in deer population control efforts over 
the same period to increase the effectiveness and efficiency of any efforts. 

e) If the City moves forward with lethal population management, then the City 
should either reinstate the annual aerial population survey program or install 
trail cameras or other devices to estimate actual deer population numbers, 
in addition to monitoring habitat improvements, car crash data, and other 
metrics as ways to gauge the effectiveness of the program. 

5) The Commission recommends that while the City should continue to work with the 
Oakland County Community Deer Coalition and SEMCOG to try and find a regional 
solution to shared deer-related concerns, the City should not wait in perpetuity. 
The Coalition’s goals for a regional approach are laudable, but the project is also 
in its infancy and no such multi-community program currently exists in Michigan. 
No action plan has been disclosed, no commitment for support or funding from the 
state or counties have been provided, and no management plan has been drawn 
up. A joint regional effort is likely the most desirable long-term solution for 
Southfield and neighboring communities, but such a solution is likely years away, 
if it ever materializes.  
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7.0 Appendix 



APPENDIX 1



June 22, 2020 

Honorable Mayor and Council 
Municipal Building 
Southfield, Michigan 

Re: Formation of Southfield Wildlife Advisory Commission 

Dear Sirs and Mesdames: 

Background:  Council viewed a presentation on Southfield wildlife at the May 18, 2020 meeting. 
There was a consensus from Council to form a Southfield wildlife advisory commission. The 
attached resolution is intended to initiate the formation of said commission.  

This item was presented at the June 15, 2020 Regular City Council Meeting conducted as a Committee-
of-the-Whole. 

Fiscal Impact:  No substantial financial impact is anticipated. 

Recommendation:  It is recommended that Council approve the proposed resolution establishing 
the Southfield Wildlife Advisory Commission.  

If there is a consensus on this agenda item, it will be placed on consent agenda for the June 22, 
2020 meeting. 

  Respectfully submitted, 

  Frederick E. Zorn, Jr., CEcD 
  City Administrator 

FZ\JBM 
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RECOMMENDED RESOLUTION: 

WHEREAS: Appropriate wildlife management is necessary to ensure the safety, health and 
welfare of the residents and visitors to the City of Southfield and of the wild animals within the 
City of Southfield, and 

WHEREAS: Wildlife management requires a multidisciplinary and inter-governmental approach 
involving residents.  

BE IT RESOLVED:  That the Southfield City Council does hereby establish the Southfield 
Wildlife Commission.   

BE IT FURTHER RESOLVED:  That the commission shall consist of seven members who are 
residents of the City of Southfield and shall be appointed by council.  

BE IT FURTHER RESOLVED: Members of the commission shall serve without compensation 
and may be removed for cause by the appointing authority. Any vacancy in office shall be filled 
by the city council for the remainder of the unexpired term.  

BE IT FURTHER RESOLVED:  That the terms of office of members of the commission shall 
be three (3) years, except that initial members of the commission shall be appointed for staggered 
terms with two (2) members appointed for one (1) year terms, two (2) members appointed for 
two (2) year terms, and three (3) members appointed for three (3) year terms, and  

BE IT FURTHER RESOLVED: The commission shall elect a chairperson and secretary at its 
first meeting every year, which shall be held in January. At least five (5) members of the 
commission shall constitute a quorum for the transaction of business. The commission may adopt 
by-laws to outline the proper conduct and order of their meetings and the duties of the officers, 
and 

BE IT FURTHER RESOLVED: The commission shall hold such regular meetings as it deems 
necessary and advisable; however, it shall generally hold at least one (1) meeting each month, 
and 

BE IT FURTHER RESOLVED: The commission shall report its findings and 
recommendations to Council in a written report at least yearly in June of each year, and  

NOW, BE IT FINALLY RESOLVED:  That The commission shall be responsible for 
developing and proposing to Council a wildlife program within the city to ensure the safety, health 
and welfare of the residents and visitors to the City of Southfield and of the wild animals within 
the City of Southfield, and at a minimum shall: 
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a) Actively seek out and receive input from residents and others with concerns
regarding wildlife in the City of Southfield.

b) Work collaboratively with individuals of all points of view regarding wildlife
in the City of Southfield.

c) Work collaboratively with wildlife commissions or similar organizations in
nearby communities regarding wildlife in or near the City of Southfield.

d) Work collaboratively with the Michigan Department of Natural Resources and
other county, state and federal entities responsible for wildlife management
regarding wildlife in or near the City of Southfield.
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DRAFT 2 of Wildlife Survey, 3/2021 

All items are suggestions / examples 

Survey Purpose:  Obtain information from Southfield residents regarding wildlife and 
related habitat restoration.  

Survey Hypothesis: Half of the respondents will be individuals who are unhappy with 
wildlife related challenges, and want some form of municipal wildlife intervention.  

Measurable Objectives: 
1. Conduct a survey of all residents in the City of Southfield to obtain anonymous

information about their demographics, wildlife knowledge, experiences, attitudes
and expectations.

2. Statistically analyze survey responses to reach objectively based conclusions.
3. Use survey results as a basis for discussions by the Wildlife Advisory

Commission for potential recommendations to the Southfield City Council.

Part A: Demographics

1. With regard to your current residence, please check one of the following:
__ Apartment or Attached Condominium Complex 
__ Single Family Home 

2. Which of the following is most accurate for your situation?
__ I currently own my residence 
__ I currently rent my residence 

3. Which of the following is most accurate for your situation?
__ Resident for 21+ years 
__ Resident 11- 20 years 
__ Resident 5 to 10 years 
__ Resident 1 to 5 years 
__ Resident 1 year or less 

4. From the list provided below, with regard to your current residence and the nearest
major crossroads, please check one of the following:

__ 12 to 13 mile, between Lahser and Greenfield 
__ 11 to 12 mile, between Lahser and Greenfield 
__ 10 to 11 mile, between Inkster and Lahser     
__ 10 to 11 mile, between Lahser and Greenfield 
__ 9 to 10 mile, between Inkster and Lahser   
__ 9 to 10 mile, between Lahser and Greenfield 
__ 8 to 9 mile, between Inkster and Lahser 
__ 8 to 9 mile, between Lahser and Greenfield  
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5. To which of the following age groups does the owner or renter of your household
belong?

__ 18 – 30 years 
__ 31 – 40 years 
__ 41 – 50 years 
__ 51 – 60 years 
__ 61 – 70 years 
__ 71 – 80 years 
__ 81 years or more 

Part B: Wildlife Knowledge
Which of the following animal species could you easily, visually, identify?
Check all that apply. 

__ Deer 
__ Coyote 
__ Fox 
__ Raccoon 
__ Opossum 
__ Groundhog (Woodchuck) 
__ Skunk 
__ Squirrels (Southfield has several different species) 
__ Chipmunk 
__ Rabbit 
__ Bats 
__ Hawks (Southfield has a few different species) 
__ Turkey Vulture 
__ Wild Turkeys 

Part C: Wildlife Related Experiences

1. Other than songbirds, are you aware of anyone in your neighborhood feeding
wildlife?

__ Yes __ No 

2. Please check one of the following:
a. __ I have had negative experiences with wildlife at my residence or the immediate

 vicinity, (if you checked this answer, continue to questions 3 - 8 directly below) 

b. __ I have not had any negative experiences with wildlife at my residence or the
  immediate vicinity, (continue to questions 7 & 8 of Part C of the survey) 

c. __ I may or may not have had some negative wildlife interactions at my residence
 or nearby vicinity, but the benefits of having wildlife nearby outweigh the 
 challenges, (continue to question 7 & 8 of Part C of the survey) 
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3. With which of the following have you had difficulty or negative experiences?  
Check all that apply. 

 __ Deer 
 __ Coyote 
 __ Fox 
 __ Raccoon 
 __ Opossum 
 __ Groundhog (Woodchuck) 
 __ Skunk 
 __ Squirrels (Southfield has several different species) 
 __ Chipmunk 
 __ Rabbit 
 __ Bats 
 __ Hawk 
 __ Turkey Vulture 
 __ Wild Turkeys 
 
4. With regard to your answer(s) to number 3 above, which of the following is/are the  

biggest wildlife difficulties or negative experiences you have personally 
experienced at your residence or nearby vicinity?  In the space provided, rank all 
that apply, beginning with the number 1 for the biggest difficulty or negative 
experience. 
 __ Damage to landscape/property 

 __ Damage to my residence 
 __ Damage to my vehicle 
 __ Injury of my pet(s) 
 __ Injury to humans 
 __ None of these 
 
5. In the past five years, if you experienced damage to your vehicle due to an accident 

with wildlife within the City of Southfield, fill in the blanks below.  In each blank, enter 
the number of accidents and number of animals that apply. 

 __ Minimal Damage  __ Moderate Damage __ Significant Damage 
 __ Deer   __ Coyote   __ Other wildlife 
 

6. With regard to your answer(s) to question 4 above, which of the following have you 
tried?  Check all that apply. 

  __ Fencing 
  __ Chemical repellants 
  __ Growing wildlife resistant plants 
  __ Poison (or other means of extermination) 
  __ Trapping 
  __ Using a form of frightening or startling device 
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__ Calling Animal Control 

7. If any, which of the following is/are the biggest wildlife difficulties or negative
issues you are concerned about at your residence or nearby vicinity?  In the space
provided, rank all that apply, beginning with the number 1 for the biggest concern.

__ Damage to landscape 
__ Damage to my residence 
__ Damage to my vehicle 
__ Injury of my pet(s) 
__ Injury to humans 
__ None of these 

8. Regarding your biggest wildlife concerns in the City of Southfield, please enter any
comments you wish to add.

Part D: Wildlife Related Values

1. With regard to wildlife species in the City of Southfield, what is your overall opinion
about their negative impact on residents?

__ Not problematic  __ Slightly problematic __  Moderately problematic  __ Highly problematic 

2. With regard to wildlife species in the City of Southfield, what is your overall opinion
about their beneficial impact on residents?

__ Not beneficial  __ Slightly beneficial __  Moderately beneficial  __ Highly beneficial 

Part E: Wildlife Related Activities

1. In which of the following outdoor, nature related activities do you already participate,
(check all that apply)?

__ Visit city parks __ Walking 
__ Visit Metroparks __ Photography 
__ Fishing  __ Gardening 
__ Birdwatching __ Hunting 
__ Hiking __ Picnicking 

__ None of these 

2. In which of the following outdoor, nature related talks or demonstrations would
you like to participate? In the space provided, rank all that apply, beginning with the
number 1 for the talk or demonstration you are most likely to attend.
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__ Habitat restoration with native plants 
__ Identifying and controlling invasive plant species  
__ Creating butterfly gardens 
__ How to identify local wildlife species 
__ The natural history and value of local wildlife species 
__ How to attract native songbirds to your yard 

 __ Understanding the food web ecology of the wild organisms native to the City 
of Southfield 

 __ None of these 

Part F:  Wildlife Related Expectations

1. Are you aware that the City of Southfield has created a Wildlife Advisory
Commission?

__ Yes __ No 

2. Do you think that the City of Southfield should be taking a more active role in
managing wildlife?

__ Yes __ No 

3. This question deals with the potential management of wild populations of animals
and natural areas, within the boundaries of Southfield, with a special emphasis on
deer. For each statement, check the one answer that most closely represents your
opinion.

a. Provide information intended to educate residents on deer resistant landscaping
__ Strongly disagree   __ Disagree  __ Agree   __ Strongly Agree 

b. Improve and restore the vegetation in the City of Southfield natural areas.
__ Strongly disagree   __ Disagree  __ Agree   __ Strongly Agree 

c. Provide information intended to educate residents on coyote behavior
__ Strongly disagree   __ Disagree  __ Agree   __ Strongly Agree 

d. Install more deer crossing signs and reflective warnings in locations where deer
and other wildlife commonly cross busy roads
__ Strongly disagree   __ Disagree  __ Agree   __ Strongly Agree 

e. Install wildlife tunnels or bridges in locations where deer and other wildlife
commonly cross busy roads
__ Strongly disagree   __ Disagree  __ Agree   __ Strongly Agree 

f. Manage the roadside vegetation to discourage deer and other wildlife from busy
roadsides
__ Strongly disagree   __ Disagree  __ Agree   __ Strongly Agree 
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g. Create an ordinance to ban the feeding of deer and other wild mammals within
the city limits
__ Strongly disagree   __ Disagree  __ Agree   __ Strongly Agree 

h. Consider some form of birth control for wild deer populations
__ Strongly disagree   __ Disagree  __ Agree   __ Strongly Agree 

i. Use lethal methods to cull some of the deer populations
__ Strongly disagree   __ Disagree  __ Agree   __ Strongly Agree 

j. Use lethal methods to cull some of the coyote populations
__ Strongly disagree   __ Disagree  __ Agree   __ Strongly Agree 

4. Regarding the City of Southfield’s top priorities related to wildlife and natural
resources management, please enter any comments you wish to add.

5. In general, would you be willing to pay additional fees or taxes to offset costs for
wildlife management in the City of Southfield?

__ Yes __ No 

6. In general, would you be willing to pay additional fees or taxes to offset costs for
natural habitat restoration in the City of Southfield?

__ Yes __ No 



Survey Item Specifics Raw # Percent of Total
Part A, Demographics
(226 Respondents) Single Family 217 96%

Type of Residence Apart./Condo 9 4%

Residence Ownership Home Owners 217 96%
Renters 8 4%
No Response 1 0%

Length of Residence 21 + years 117 52%
11-20 years 42 19%
5-10 years 28 12%
1-5 years 33 15%
< 1 year 6 3%

Approximate Location 8-9 mile, Lahser - Greenfield 15 7%
8-9 mile, Inkster - Lahser 16 7%
9-10 mile, Lahser - Greenfield 18 8%
9-10 mile, Inkster - Lahser 39 17%
10-11 mile, Lahser - Greenfield 17 8%
10-11 mile, Inkster - Lahser 12 5%
11- 12 mile, Lahser - Greenfield 19 8%
11-12 mile, Inkster - Greenfield 15 7%
12- 13 mile, Lahser - Greenfield 29 13%
12-13 mile, Inkster - Greenfield 39 17%
No response 7 3%

Age Group 18 - 30 years 8 4%
31 - 40 years 40 18%
41 - 50 years 26 12%
51 - 60 years 35 15%
61 - 70 years 68 30%
71 - 80 years 41 18%
81 years + 4 2%
No response 4 2%



Part C, Wildlife Experiences
Question 1, (224 Respondents) Yes 64 29%
Neighbors Feeding Wildlife No 160 71%
(other than birds) No Response 2 1%

Question 2, (223 Respondents) Negative 111 50%
Personal Wildlife Experiences No negative 60 27%

May/may not had negative, pro wildlife 52 23%

Question 3, (146 Respondents) Deer 111 76%
Negative Wildlife Experiences Coyote 4 3%

Fox 8 5%
Raccoon 48 33%
Opossum 15 10%
Groundhog (Woodchuck) 80 55%
Skunk 59 40%
Squirrels 29 20%
Chipmunk 22 15%
Rabbit 27 18%
Bats 5 3%
Hawk 2 1%
Turkey Vulture 8 5%
Wild Turkeys 6 4%

Question 4, (140 Respondents) Damage to landscape/property 100 71%
Most  Negative Experiences Damage to my residence 27 19%

Damage to my vehicle 6 4%
Injury of my pet(s) 7 5%
Injury to humans 0 0%

Question 6, (130 Respondents) Fencing 51 39%
Solutions attempted Chemical Repellents 81 62%

Wildlife resistant plants 76 58%
Poison/extermination 12 9%
Trapping 40 31%
Frightening/startle device 47 36%
Calling Animal Control 0 0%

Question 7, (174 Respondents) Damage to landscape/property 100 57%



Biggest Concerns Damage to my residence 32 18%
Damage to my vehicle 6 3%
Injury of my pet(s) 23 13%
Injury to humans 13 7%

Part D, Wildlife Values
Opinion about negative impact Not problematic 75 34%
(223 Respondents) Slightly problematic 62 28%

Moderately problematic 47 21%
Highly problematic 39 17%

Opinion about beneficial impact Not beneficial 37 17%
(224 Respondents) Slightly beneficial 48 21%

Moderately beneficial 60 27%
Highly beneficial 79 35%

Part F, Expectations
Question 1, (223 Respondents) Yes 116 52%
Aware of W.A.C. No 107 48%

Question 2, (216 Respondents)
Should City take more active Yes 158 73%
role in wildlife mgmt. No 58 27%

Question 3: potential management
a. Educate re: deer resist. Landscaping Strongly Disagree 4 2%
(219 Respondents) Disagree 12 5%

Agree 38 17%
Strongly Agree 117 53%

b. Improve, restore natural veget. Strongly Disagree 3 1%
(216 Respondents) Disagree 13 6%

Agree 103 48%
Strongly Agree 97 45%



c. Education re: coyote behavior Strongly Disagree 0 0%
(218 Respondents) Disagree 7 3%

Agree 93 43%
Strongly Agree 118 54%

d. More deer crossing signs Strongly Disagree 6 3%
(217 Respondents) Disagree 27 12%

Agree 88 41%
Strongly Agree 96 44%

e. Install tunnels or bridges Strongly Disagree 13 6%
(218 Respondents) Disagree 53 24%

Agree 73 33%
Strongly Agree 79 36%

f. Manage roadside vegetation Strongly Disagree 3 1%
(217 Respondents) Disagree 17 8%

Agree 99 46%
Strongly Agree 98 45%

g. Ordinance to ban feeding Strongly Disagree 15 7%
mammals within City Disagree 54 25%
(217 Respondents) Agree 59 27%

Strongly Agree 89 41%

h. Birth control for deer Strongly Disagree 31 14%
(218 Respondents) Disagree 58 27%

Agree 57 26%
Strongly Agree 72 33%

i. Lethal methods to cull deer Strongly Disagree 66 30%
(219 Respondents) Disagree 66 30%

Agree 35 16%
Strongly Agree 52 24%

j. Lethal methods to cull coyotes Strongly Disagree 58 27%
(217 Respondents) Disagree 60 28%

Agree 56 26%
Strongly Agree 44 20%



Question 5
Increase $ Wildlife Mgmt. YES 130 58%
(226 Respondents) NO 91 40%

No Response 5 2%
Question 6
Increase $ Habitat Restoration YES 144 64%
(226 Respondents) NO 76 34%

No Response 6 3%



SUMMARY OF NARRATIVE QUESTION RESPONSES

Survey Part C, Question 8 - Regarding your biggest wildlife concerns in the City of Southfield, 

please enter any comments you wish to add. 

 Many residents said that they have no significant concerns and enjoy viewing wildlife in

the city and some say that the wildlife was a factor in deciding to buy a home in

Southfield.

 For many residents, their concerns were linked to conflicts between deer and their

gardening/landscaping efforts. Several responses indicate that changing the

vegetation/plant choices have helped, but some of those same responses complaint that

deer-resistant vegetation is not as attractive.

 A number or residents specifically complained about groundhogs/woodchucks burrowing

under foundations, crawlspaces, porches, and other home structures. A few residents also

mentioned raccoons, skunks, Canadian geese, turkey, and/or feral cats.

 Many residents commented on a perceived dramatic increase in the number of deer over

the past 5 to 10 years.  Some believe the population is “out of control”/”out of hand” or

that the natural food sources are no longer adequate for deer. Many of these residents are

open to lethal population control (hunt/cull) but others favor non-lethal (birth-

control/sterilization).

 Many other residents expressed concerns about the prospect of shooting, culling, or

hunting deer or other wildlife but still wanted some population control measures

(sterilization or relocation).

 Several residents noted concerns about neighbors feeding deer and disregarding requests

that they stop. A least one resident complained about a neighbor shooting small mammals

on their property.

 Some residents expressed concerns about (a) disease, (b) ticks/fleas, or (c) danger to pets

or children. These complaints were primarily linked to deer or coyotes but some were

non-specific.

Survey Part F, Question 4 - Regarding the City of Southfield’s top priorities related to wildlife 

and natural resources management, please enter any comments you wish to add. 

 Maintaining and/or establishing a harmonious relationship with wildlife was a common

priority; habitat restoration and preservation of wildlife was often linked with these

suggestions.

 Public educations was a common theme and there was strong support for more public

meetings and/or workshops.

 Numerous residents advocated for some form of deer population control, but residents

were very divide on lethal vs. non-lethal methods. Many of those that supported lethal

control stated a preference for a local/resident hunter method. Many of those that

supported a non-lethal method suggested birth control.

 Minimizing the public expense and avoiding increased taxes/fees was often mentioned as

a qualification or condition for other priorities. Some residents said they would be willing



to pay a little more for population control but would prefer shifting funds from other 

areas of the City’s budget. 

 A few residents suggested creating tunnels or bridges near busy roads.

 Several residents mentioned a need for data/studies to support any city actions and/or

requested that studies/metrics be published. One resident suggested a complaint/comment

hotline.
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Urban Deer Management: 

Biology, Process, and Options

Chad M. Stewart
Deer Management Specialist

Michigan Department of Natural Resources



Characteristics of Urban Deer

 Survival
 Higher rates

 Reported as high as 87%

 Reproduction
 Increased in Urban Areas

 Reported as high as 1.8 
fawns/adult doe

 No reproductive senescence

 Home Range Size
 Typically smaller



The George Reserve, 

Michigan:  Year 1



The George Reserve, 

Michigan:  Year 7



Changes on the landscape

1999 2008



Carrying Capacity

 Biological  Social



Measures of Capacity for Wildlife 

Populations

Biological Carrying Capacity

Acceptance Capacity #1

Acceptance Capacity #2



The Process of 

Community-Based Deer 

Management & Decision 

Making

Adapted From:

Emily Pomeranz

Human Dimensions Research Specialist, Michigan DNR





Do we have a problem?

Gather information, assess, define the problem

What problems are occurring?  Where, when, who, severity?

How are you going to gather the data you need?

• Questionnaire of residents

• Tracking of tick-borne illnesses 

• DVC (deer-vehicle crashes, struck deer calls)

• Agricultural and horticultural losses

• Monitoring deer browse to assess forest health (sentinel 

seedlings)



Management Options



Management Options

 No Action or Response
 Pros

 A compromise?
 Inexpensive

 Cons
 Some will view as “inaction”

 Continued degradation
of habitat and conflicts



Management Options
 Hunting

 Pros
 Inexpensive to communities
 Can provide economic stimulus
 Supported by many 

 Cons
 Some types of hunting (i.e. trophy) 

not appealing to many
 Local concerns regarding hunting in a 

community
 Access issues



Management Options

 Sharpshooting
 Pros

 Reduces deer population 
quickly

 Safe
 Cons

 Expensive
 Controversial



Management Options

 Trap and Relocate/Remove
 Pros

 No projectile
 Removes deer from 

difficult areas
 Cons

 High stress to deer
 Expensive
 Relocation not allowed in Michigan



Management Options

 Contraception
 Pros

 Doesn’t fire lethal projectile

 Prevents future fawns from being born
 Cons

 Expensive
 Doesn’t remove deer which may be the problem

 Difficult (impossible?) to achieve results in free-
ranging deer herds



Management Options-GonaCon

Melanie Maxwell, The Ann Arbor NewsUSDA APHIS-WS

 Hand injection required
 Multi-year efficacy 

requires a booster 
administered within one 
year

 Not registered for use in 
Michigan (MDARD)



Management Options-Zonastat

Melanie Maxwell, The Ann Arbor News

 Hand, jab-stick, or 
remote dart delivery 

 Recommended boosters 
at 2-weeks and each 
year

 Not registered for use in 
Michigan (MDARD)



Management Options

 Sterilization
 Pros

 Doesn’t fire a lethal projectile

 Prevents fawns from being 
born permanently

 Cons
 Expensive
 Doesn’t remove deer which 

may be problem
 Difficult to achieve results



Ann Arbor Sterilization Program

 Sterilization of game was 
prohibited under PA 390 
(2018) until April 1, 2022

Melanie Maxwell, The Ann Arbor News



Management Options

 Reintroduce Predators
 Pros

 Opportunity to return historical 
species

 Cons
 Socially unacceptable
 Expensive
 Complicated interactions 

requires study



Management Options

 Fencing and Repellants
 Pros

 Can exclude deer from 
problem areas

 Relatively inexpensive
 Cons

 Requires maintenance
 No guarantees
 Does not solve community 

wide problem



Thank You

Chad M. Stewart

Deer, Elk, and Moose Management Specialist

4166 Legacy Parkway

Lansing, Michigan 48911

stewartc6@Michigan.gov Ph:517-282-4810

@chad_m_stewart Chad Stewart

mailto:stewartc6@Michigan.gov
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Impacts and 
Interactions: 

Deer and 
Southfield’s 
Ecosystems

Jacqueline Courteau, Ph.D.
Ecologist & Natural Resources Consultant

jbcourteau@gmail.com



Overview

• Deer impacts on plant communities

– Background

– Research findings in Southfield

– Implications

• Deer vs. other threats

• Options for managing deer impacts



Overview

• Deer impacts on plant communities

–Background
– Research findings in Southfield

– Implications

• Deer vs. other threats

• Options for managing deer impacts



Direct effects: deer eat and 
damage plants in other ways
• Deer are generalist browsers that 

damage or remove plant parts, 
whole plants, flowers, & fruits 
(consumptive effects)

Browsing Trampling & 
bedding 

Antler 
rubs

https://alwaysascending.wordpress.com/
https://alwaysascending.wordpress.com/


Direct impacts on individual plants

• Mortality
– Outright: plant uprooted, broken off, mostly browsed

– Delayed: browsing reduces resources, increases 
susceptibility to drought, disease, pests

• Reduced growth (slow to none)
– Prevent tree saplings from escaping “molar              

zone” 0.5–1.5 m (observed: 0.05–2.25 m)

– Forest regeneration declines

• Reproduction reduced or prevented
– Fewer flowers, fruit produced



Impacts on individuals lead to impacts 
on populations, species

• Reduced growth may delay reproduction

– e.g., spring flora spp. need 7–15 years to bloom 

• Reduced flowering may lead to reduced 
pollination, fruit set (density effects)

• Reduced fruiting, fruit predation may lead to 
population declines, local disappearance

• Species range may decline



By directly affecting plants, 
deer indirectly affect other species

• Communities or food webs including multiple 
interacting species 

• Deer browsing can affect
– Flowers for pollinators
– Fruit for birds, small mammals
– Food (leaves, fruit) for insects that birds eat
– Web sites for spiders that birds eat
– Nest sites for forest birds

• Ecosystems (nutrient and water cycling)



Ants and trillium

Various 
songbird 
species eat 
ants, bees, 
spiders that 
rely on 
plants that 
deer eat

Native bees and wild 
geranium

Spiders use understory 
tree & shrub branches

Stock photos from internet sources

https://i.ytimg.com/vi/qytRSLsBxsM/maxresdefault.jpg
https://i.ytimg.com/vi/qytRSLsBxsM/maxresdefault.jpg
https://live.staticflickr.com/4020/4580400462_afc8b90e39_b.jpg
https://live.staticflickr.com/4020/4580400462_afc8b90e39_b.jpg
https://www.mrpest.ca/wp-content/uploads/2018/03/How-to-Attract-Insect-Eating-Birds-1080x675.jpg
https://www.mrpest.ca/wp-content/uploads/2018/03/How-to-Attract-Insect-Eating-Birds-1080x675.jpg
https://www.featheredphotography.com/blog/wp-content/uploads/2010/10/loggerhead-shrike-3819.jpg
https://www.featheredphotography.com/blog/wp-content/uploads/2010/10/loggerhead-shrike-3819.jpg


Community & ecosystem impacts harder to assess

• “Non-consumptive effects” like soil compaction, 
reduced vegetation affects microclimate—plants 
more susceptible to drought

• Disturbed soil: seed sites for weeds; erosion

• Deer disperse seeds—but often weeds, invasive 
species

• Nutrient addition, pH changes; alters N cycling

Nutrient addition

Soil 
compactionSoil disturbance

https://alwaysascending.wordpress.com/
https://alwaysascending.wordpress.com/


Many studies have found 
deer impacts on forest plants

• Declining tree regeneration

• Decreased native shrub, wildflower 
diversity, abundance, flowering, 
reproduction

– 85% of forest biodiversity is in species 
other than trees!

• Declines of sensitive species 
(orchids, trilliums, others)

Waller & Alverson 1997, Rooney 2001, McShea et al. 2003, Rawinski 2008, Frerker & Waller 
2014, Pendergast et al. 2016, Averill et al. 2017, Waller et al. 2017

1997

2003



Deer affect forest food webs

• Declines in forest arthropods (affects birds)

• Altered food, habitat, nesting sites for birds; 
songbird declines

• Seed dispersal of invasives (including long-
distance transport) 

• Increase in invasives with differential herbivory 
or recovery can further affect habitat

DeCalesta 1994; Waller & Alverson 1997, Rooney 2001, Rawinski 2008, Frerker & Waller 2014



Overview

• Deer impacts on plant communities
– Background

–Research findings in Southfield: How deer 
are affecting…
• Trees
• Wildflowers?
• Rare species

– Implications

• Deer vs. other threats
• Options for managing deer impacts



How are deer affecting trees and 
shrubs in Southfield parks?

• Preliminary browse damage survey 2017

• Experimental study 2018–19

– Red oak seedlings grown from MI acorns

– 24+ seedlings transplanted into each of 5 parks

– Seedlings tagged, monitored for deer damage 3–4 
times during year

– Offers standardized way to compare impacts

• Permanent plots to track tree growth, 2018–19



How do we know it’s deer browse?

Deer: Lack 
incisors; edges 
are shredded, 
not cleanly 
angled; edge 
often crimped

Rabbit, 
woodchuck: 
Incisors leave 
cleanly angled 
mark, 45°

Also squirrels, chipmunks, voles, mice



Deer browse: shreddy

Rabbit browse: angled



 

 

 
 

 

 

 

 

Berberian Woods 

• 88% of woody plants browsed by deer 

• 72% have half or more branches 

damaged 

• Sensitive species: Bladdernut 

o100% of stems browsed 

o96% have half or more branches 

damaged 

o20% show signs of dieback  

o22% dead 

	

Valley Woods 

• Special Concern species likely to 

decline due to deer 

	

Lincoln Woods 

• 57% of woody plants browsed by deer 

• 33% have half or more branches 

damaged 

• 15% show signs of dieback 

• Wildflowers need further study 

Carpenter Lake 

• 75% of woody plants browsed by deer 

• 40% have half or more branches damaged 

• 23% show signs of dieback 

Bauervic Woods 

• 85% of woody plants browsed by deer 

• 59% have half or more branches damaged 

• 39% show signs of dieback 

	

• 88% of shrub stems deer browsed

2017 browse damage surveys



Deer browse on trees and shrubs 
in the “molar zone” (6” to 6’)
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Bauervic (175 stems)
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White and Green Ash
(found in all parks)
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Intense browsing reduces ash 
seedling/sapling size

Browse intensity (% damaged) Plant height
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What about oaks?
Seedlings rare, mostly deer browsed

Different oak species common 
to dominant in these forests, 
providing food for over 400 
species of insects—which in 
turn feed birds.
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742 square meters assessed; 1041 woody plant stems examined: just 19 oak seedlings
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Red oak experimental seedlings
2018–2019



Deer browse at all sites was >15%...

Bauervic
Woods

Berberian
Woods

Carpenter
Lake

Lincoln
Woods*

Valley
Woods*

% browsed 72% 91% 71% 57% 42%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

%
 o

a
k
 s

e
e

d
lin

g
s
 d

e
e

r 
b

ro
w

s
e

d

…the level over which oak regeneration is likely to fail (Blossey 2017)



How are deer affecting wildflowers?

• Trillium

• False Solomon’s seal

(False spikenard)

• Doll’s-eyes

• Bladdernut

https://michiganflora.net/image.aspx?img=605&id=830
https://michiganflora.net/image.aspx?img=605&id=830
https://michiganflora.net/image.aspx?img=10450&id=2717
https://michiganflora.net/image.aspx?img=10450&id=2717


Why study deer impacts 
on trillium?

• Previous local studies, A2 observations of impacts 

• Useful browse indicator

– Decreased height (Anderson 1994)

– Flowering rates <30% suggested as indicator that deer 
impacts are too high (Pavlovic 2014)

– Observational & demographic modeling studies: 
browse rates >10–15% lead to decline 

(Knight et al. 2003, 2004, 2009; Rooney & Gross 2003)





Hard to 
see 

absence

Unbrowsed: 
12

Browsed: 27 
stems + 1 leaf



Bauervic
FE1

Bauervic
FE2

Bauervic
F

Bauervic
EF*

Berberian
Q

Carpenter
K

Carpenter
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% deer browsed 21% 29% 33% 41% 0% 21% 0% 0%
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According to other studies…
Deer browse rates >10-15% likely to lead to population declines

Flowering rates <30% suggest the need for deer management



Carpent
er F*
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Carpenter
F2*

Carpenter
G
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% flowering 4% 0% 0% 7% 0% 0%
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High rates of deer browse are 
correlated with low rates of 
flowering

https://michiganflora.net/image.aspx?img=605&id=830
https://michiganflora.net/image.aspx?img=605&id=830


• 31 of 37 deer browsed (2018); only 11 fruits 
remaining (compared to 66 on 3 sheltered plants)

• 7 of 7 plants deer browsed (2019), but late in 
season so others might have died back

Keep an eye on this!



Bladdernut
(A bee-loved shrub)

Berberian 2018 Berberian 2019

# dead (after browse) 9

# deer  browsed 93 45

# unbrowsed 14 19
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State threatened (protected) species: 
Goldenseal



Deer browse Abundance

2018–2019

July 2018 August 2019 July 2018 August 2019

Plot 1 Plot 1 Plot 2 Plot 2

# deer browsed 6 17 24 53

# with flowers/fruits 6 15 31 16

# plants (lvs only) 71 42 88 67
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Overview

• Deer impacts on plant communities

– Background

– Research findings in Southfield

• How are deer affecting trees?

• How are deer affecting wildflowers?

–Implications
• Deer vs. other threats

• Options for managing deer impacts



Why does deer browse 
on tree seedlings matter?

• ↓ tree seedling survival, growth

• ↓ forest regeneration
– oak regeneration a particular concern in NE U.S. 

• “Forest disintegration”
– Conversion to grasslands, ferns, sedges

– Affects many species

• ↓ ecosystem services (water quality, flood & 
erosion control) 

• Carbon sequestration



Why does deer browse 
on wildflowers matter?

• Reduced flowering, fruiting leads to reduced 
reproduction; over time, population declines

• Fewer resources for other species

– Pollinators

– Songbirds

– Small mammals



Pilot study: where there are fewer 
flowers, fewer pollinators 

Pilot study of pollinator visitors in 1 site, 5 plot pairs, 
15-minute time intervals. Ann Arbor park, 10/5/2018 
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Fewer pollinators in deer-accessible 
unfenced plots, 2019

Pollinator abundance assessed 5 Ann Arbor parks in repeated 3-5 minute counts, 2-5 plot 
pairs per site (# in parentheses). * Few pollinators out during 2 visits. ** Just 2 unfenced 
plots had flowers.  
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Typical forest asters and goldenrods 
hard to find in Southfield parks

Bluestem goldenrod Heart-leaved aster

Zigzag 
goldenrod

(Big-leaved aster)



Overview

• Deer impacts on plant communities

– Background

– Research findings in Southfield 

– Implications

• Deer vs. other threats

• Options for managing deer impacts



Multiple stressors:
Not either/or, but both/and

• Deer are one of many stressors

– Habitat destruction & fragmentation

– Invasive species (including insects, disease)

– Global warming/climate change

– Acid rain, etc.

• Deer amplify the stresses

• Plants less able to recover, reproduce

• Fewer resources for other species



Overview

• Deer impacts on plant communities

– Background

– Research findings in Southfield

– Implications

• Deer vs. other threats

• Options for managing deer impacts



Options for managing deer impacts

Option
Home 

landcapes
Natural 
areas Possible outcomes

Do nothing
X

Population controlled by vehicle crashes, starvation, 

disease

X Lose plants, species, communities over time; convert 

to grasslands, novel ecosystems?
Plant deer-

resistant species X

Varies over time, place--deer preferences not all the 

same

X Grasses, sedges, ferns less damaged than wildflowers
Deer repellents

X Varying effectiveness; may need repeat application

X

Costly,  impractical for large areas; need for repeat 

treatments
Fencing

X Limited
Costly, impractical for large areas; needs continued 

maintenance; indirect effects (more small mammal 

damage?)

Deer 

management ? X Can protect natural areas with continued effort



Questions?
jbcourteau@gmail.com
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Appendix 5



Anonymous Survey About The Southfield Deer Herd 
 

1. On the reverse side of this informal survey is a numbered grid of a map of 
Southfield and Lathrup Village.  If you are a resident in one of these cities, locate 
the number on the map closest to your residence and write it here:  _______ 
 

If you are not a resident of one of the two cities mentioned above, please print 
the name of your city here:  _____________________ 
 

2. Please check one of the following: 
______  I am attending this educational event because I am concerned about  
              the negative impact Southfield deer are having on residential property 
 
______  I am attending this educational event because I enjoy the presence of 
              deer in Southfield and want to learn more about them 
 

______  I am attending this educational event to learn more about  
              the Southfield deer herd, and have mixed feelings about the impact 
              Southfield deer are having on residential property 

 
______  I am attending this educational event to learn more about  
              the Southfield deer herd, and am neutral about the impact Southfield  
    deer are having on residential property 
 

3. Please check one of the following: 
______  I have personally suffered property damage due to deer, and I think the 

   herd needs to be reduced 
 

______  I have not personally suffered property damage due to deer, but I think  
   the herd needs to be reduced 

 

______  I have personally suffered property damage due to deer, but I do not 
   think the herd needs to be reduced 

 
______  I have not personally suffered property damage due to deer, I do not 

   think the herd needs to be reduced 
 

4. Please feel free to add any comments or questions that you wish in the space 
provided below. 
________________________________________________________________ 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
________________________________________________________________ 
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Appendix 6



Q1. Map Section No. Q2. Reason for Attending Q3. Personal Impact Transcriber's Notes Q4. Narrative

/Herd Reduction  Comments

13 3 No Answer to Q3

13 1 1 Lathrup Village

1 1 No answer to Q1

21 1 1

21 3 1

Multiple answers to Q3, 

selected answer that 

reflected Q4 answer

1 1

No answer to Q1 but 

Southfield resident

1 1 No answer to Q1

3 2

No answer to Q1. Two 

answers to Q2, selected 

answer that reflected Q4 

response

9 1 1

9 2 4

Two answers for Q1, 

selected 9 over 8

9 3 3 None

10 4 2

10 1 1

10 1 1

10 1 1

10 1 1

10 2 3

10 1 1 None

11 3 4 none

21 3 1

11 2 4 none

11 3 1

11 1 1

11 1 1 none

11 1 1



11 3 2 none

11 3 3

multiple answers selected 

for Q2, selected the 

answer that reflected Q4

11 4 4

multiple answers selected 

for Q2, selected the 

answer that reflected Q4

11 1 1

11 1 1

11 1 1

12 1 1

12 4 2

12 1 1

12 3 4 none

12 1 1 none

13 1 1 none

13 1 2

13 1 1

13 1 1

13 3 2

13 4 2

14 4

Wrote in for Q4: I have had 

damage and have mixed 

feelings on deer removal none

15 3 1

marked two for Q2, 

selected #3 as it better 

reflected comments in Q4

15 3 3

15 1 1

15 1 1



15 1 1 none

15 2 3

15 1 1 none

16 1 1

16 1

no answer for Q3; Q4 

appears to support 

removal/cull

19 1

Q1 marked #1, 3, and 4 so 

no answer was tabulated none

19 2 3

19 1 1

19 1 1

19 1 1

19 2 4

21 1 1

21 3 3 none

21 3 3 none

21 3 3

21 1 1 none

21 3 3

21 3 no answer to Q3 "here to learn"

21 1 1

21 4 3 none

21 3 1 none

21 1 1

22 1 1 none

23 2 4 none

24 4 3

24 1 1

24 1 1

26 1 1

26 3 no answer to Q3 none

26 4 no answer to Q3



27 1 1

27 3 1

two answers were selected 

for Q1, #3 was picked as 

mixed feelings none

27 1 1 none

27 3 2

27 1 1 none

28 1 1

28 1 1

28 1 1 none

28 2 3 none

28 2 3 "culls do not work"

28 2 3

"add more deer crossing 

signs"
28 3 3 none

29 1 1

"50 years ago you rarely 

seen the deer now they are 

out of control"

29 1 1 none

29 1 1 none

29 4 1

29 3 1

Q1 was both sec # 30 and 

29. none

29 1 1

29 1 1 none

29 1 1 none

29 1 1

29 1 1

29 1 1 none

29 1 1

29 1 1

30 1 1

30 3 1



30 1 1 none

30 1 1 none

30 1 1

30 1 1 none

30 3 1 Q1 had 3 & 4 selected

30 1 1 none

30 1 1

30 1 1

29 1 1

Q1 said could be 29 or 32, 

depending on side of 

street. none

30 1 1 none

31 2 4

31 1 2

32 3 1

Q2 had 1 and 3 selected, 

marked 3 for mixed 

feelings

"Just had to stop for 4 dder 

on my stret on my way 

here"

32 3 1 none

32 1 1 none

32 1 1 none

34 2 3

34 3 4

"not sure of the most 

economically resoltion ot 

the deer problem"

35 1 1 none

35 1 1 none

35 1 1

35 1 1 none

35 3 1

Q2 had 1 and 3 selected, 

marked 3 for mixed 

feelings none

35 3 2

"Please make sure the 

ballot is clear to what you 

are voting on."



35 1 1

35 1 1 none

35 1 1

35 1 1 none

35 1 1 none

35 2 3 none

38 1 1

"please remove the deer by 

the least expensive way 

as possible just then use 

sharpt shooting to get 

intended result."

Q2 Q3

60.40% 71.30%

9.70% 7.80%

23.10% 13.90%

6.70% 7.00%
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Sharpshooting suburban white-tailed 
deer reduces deer–vehicle collisions
ANTHONY J. DENICOLA, White Buffalo Inc., 26 Davison Road, Moodus, CT 06469, USA 

wbuffaloinc@aol.com 
SCOTT C. WILLIAMS, Connecticut Agricultural Experiment Station, 123 Huntington Street, New 

Haven, CT 06511, USA
Abstract: Too many deer–vehicle collisions (DVCs) are one of the primary reasons local 
governments implement lethal deer management programs. However, there are limited data 
to demonstrate that a reduction in deer (Odocoileus spp.) densities will result in a decline in 
DVCs. We conducted sharpshooting programs in 3 suburban communities to reduce deer 
numbers and to address rising DVCs. Annual or periodic population estimates were conducted 
using both helicopter snow counts and aerial infrared counts to assess population trends. 
Management efforts were conducted from 3 to 7 years. Local deer herds were reduced by 
54%, 72%, and 76%, with resulting reductions in DVCs of 49%, 75%, and 78%, respectively. 
These projects clearly demonstrate that a reduction in local deer densities using lethal methods 
can signifi cantly reduce DVCs.
Key words: deer–vehicle collisions, human–wildlife confl ict, Odocoileus virginianus, 
sharpshooting, suburban, white-tailed deer, wildlife damage management

Deer–vehicle collisions (DVCs) and their 
related public safety concerns are one of the 
most signifi cant confl icts that arise when white-
tailed deer (Odocoileus virginianus) become 
abundant in urban and suburban environments 
(Ng et al. 2008). Conover et al. (1995) estimated 
that there are >1 million DVCs in the United 
States annually, and >200 human deaths are 
att ributed to these events. 

It has been demonstrated that DVCs increase 
as local deer populations increase (Hygnstrom 
and VerCauteren 1999, Ett er et al. 2000, Hussain 
et al. 2007, Grovenburg et al. 2008, Rutberg and 
Naugle 2008). One could logically conclude that 
a reduction in deer abundance would lead to a 
decline in DVCs (Mastro et al. 2008). The only 
way to reduce deer numbers effi  ciently and 
eff ectively is through the removal of deer from 
a local population (DeNicola et al. 2000, Rutberg 
et al. 2004). In most states, live-trapping and 
relocating deer is not an option because of high 
costs, disease transmission risks (e.g., chronic 
wasting disease), unavailability of suitable re-
lease sites, and concerns over stress to captured 
deer. Furthermore, most relocated deer do not 
survive a year in their new environs (Conover 
2002). Therefore, only lethal management op-
tions (i.e., hunting, sharpshooting, and live cap-
ture followed by euthanasia) can potentially 
reduce deer densities in the short term. 

There is oft en considerable controversy as-
sociated with discussions about how to ad-
dress confl icts associated with an abundance of 

deer (Storm et al. 2007). Our experience is that 
elevated numbers of DVCs are oft en the only 
confl ict that local politicians feel comfortable 
using to justify the authorization of lethal deer 
management options. However, no one has 
demonstrated a clear correlation between re-
ductions in deer densities and a reduction in 
DVCs. Therefore, our objective was to examine 
if the implementation of a sharpshooting man-
agement program reduced the number of DVCs 
in 3 suburban counties.

Study areas
We implemented sharpshooting manage-

ment projects in Iowa City, Iowa; Princeton, 
New Jersey; and Solon, Ohio. Management 
eff orts were conducted in Iowa City during 
January 2000, December 2000–January 2001, and 
December 2001–January 2002. We implemented 
the sharpshooting program in Princeton during 
February–March 2001, January–February 2002, 
February–March 2003, January–February 2004, 
January 2005, and February 2006. We culled 
deer in Solon during February–March 2005 and 
January–March 2006. 

Management activities were focused in a 
15.5 km2 area in Iowa City, all of Princeton 
Township (36.3 km2), and all of Solon (51.8 km2). 
These communities were typical suburban de-
velopments that were composed of a matrix of 
suburban and commercial development, with 
intermingled small agricultural plots and un-
developed open spaces. Public safety concerns 
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over increasing DVCs was the reason elected 
offi  cials approved the use of sharpshooting to 
reduce the local deer herds.

Methods
We used sharpshooting techniques to kill 

deer (DeNicola et al. 1997). We selected bait 
sites throughout the area of operation before 
beginning sharpshooting eff orts in order to 
maximize the effi  ciency and safety of removal 
eff orts. We would att empt to have a minimum 
of 2 bait sites per km2. Whole kernel corn was 
placed on the ground 3 weeks in advance of 
shooting eff orts at select shooting locations. 
We would place approximately 0.5 to 1 kg of 
corn per deer daily at each site. Sharpshooting 
sites were accessed from a vehicle or from a 
tree stand, during the daytime and aft er dark. 
Human safety was ensured by shooting only 
when there was a known earthen backstop 
created through the shooter’s relative elevation 
(e.g., tree stand) or topography. Deer were shot 
only when circumstances were safe (i.e., with 
no humans in the removal zone). To prevent 
educating deer to the procedure, we shot when 
fewer than 9 deer were present. Although we 
shot deer on a fi rst opportunity basis, when 
possible antlerless deer were prioritized.

Population estimates were derived using heli-
copter counts over snow following methods 
described in Beringer et al. (1998) in Princeton 
(February 2002). Biologists from the Iowa De-
partment of Natural Resources conducted less 
systematic helicopter counts over snow in Iowa 

City (1999–2002). These counts were done by 
the same personnel using the methods annually. 
Therefore, the Iowa City counts were minimum 
estimates and were not adjusted for detection 
rates. Aerial infrared (IR) censusing techniques 
(Naugle et al. 1996) were used over the entire 
management area in Princeton (December 
2004) and Solon (March 2004, December 2005) 
to estimate population size. All IR counts were 
conducted by Davis Aviation (Kent, Oh.). Infra-
red counts were conducted using a single-engine 
Cessna 182 with a fuselage-mounted, high- 
resolution Mitsubishi M-600 thermal imager. 
Transects were designed at 100-m intervals and 
fl own at 500 m above ground. At this elevation 
100% coverage was achieved and verifi ed with 
Global Positioning System (GPS) moving map 
soft ware. Flights were conducted aft er 2200 
hours to ensure adequate ground cooling and 
good thermal contrast. The thermal imager 
output was routed through a video encoder-
decoder and recorded on digital videotape for 
later review. Count data in Princeton and Solon 
were complemented by conducting simple 
population projections based on observed 
demographics (DeNicola 2008). We assumed 
that 60% of the populations were female, 33% 
of females were fawns, and recruitment rates 
were 1:1 (doe:fawn ratio). We then included 
approximations of non-culling mortality (i.e., 
DVC and hunter harvest data, when available, 
and approximate mortality rates for urban deer 
from the literature (Ett er et al. 2002). Immigration 
and emigration were assumed to be equal.

DVCs were tallied using police reports in 
Iowa City and a combination of police reports 
and road-kill collection records (i.e., location 
of carcasses removed from the roadway) of 
animal control offi  cers in Princeton and Solon. 
Data collection methods were consistent 
among years at all locations. Using Microsoft  
Excel, we conducted linear regression analyses 
comparing recorded DVCs to estimated deer 
densities. 

Results
During 49 days over 3 years of sharpshooting 

at the Iowa City site, we removed 950 deer, with 
a culling rate of 19.3 deer per day. We culled 
1,455 deer during 118 days from Princeton (12.3 
deer/day) during a 6-year period. We spent 77 
days sharpshooting during 2005 and 2006 to 

Anthony DeNicola sharpshooting deer.
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remove 1,002 deer from Solon (13.0 deer/day). 
At all communities, we removed more deer and 
at a higher culling rate per day the fi rst year we 
started sharpshooting than in subsequent years 
(Table 1). 

Following the implementation of sharpshoot-
ing program, deer numbers and the 
annual number of DVCs were reduced 
from 49% to 78% in the study sites (Table 
2). The highest percentage reduction 
(78%) occurred in Iowa City where 
the deer density was reduced by 76%.  
Reductions in deer densities and DVCs 
remained suppressed during the entire 
period of the sharpshooting program and 
did not rebound in later years (Table 3). 
There was a direct correlation between 
annual deer population and DVCs in all 
study sites (Iowa City, r2 = 0.72, F = 5.0, 
df = 1, 2; P > 0.05; Princeton, r2 = 0.98, F = 
203.5, df = 1, 5; P < 0.05; Solon, r2 = 0.99, F 
= 85.1, df = 1, 1; P> 0.05; Figure 1). 

Discussion
DVCs become more frequent with an 

increase in deer densities (Ett er et al.  
2000, Mastro et al. 2008). However, our 
study is the only one we are aware of that 

demonstrates that reducing local deer densities 
through a culling program reduces DVCs (Table 
2). Although this relationship is quite intuitive, 
it is important to demonstrate it because most 
lethal management programs of suburban deer 
are motivated by the desire to protect citizens 
from the cost and danger of injury from DVCs.  
In our 3 study sites, we found no indication that 
there was any signifi cant level of immigration 
of deer into the communities from outside 
areas or emigration out of the communities. 
Instead, deer density trends could be predicted 

by accounting for harvest numbers, recruitment 
rates, and natural mortality occurring within 
the community. This further supports the 
observations by McNulty et al. (1997) of local 
deer management eff ects on deer movements.

In this study we also found that the percentage 

of the deer population killed annually in DVCs 
consistently ranged from 13% to 20% (Figure 
1). Solon had the lowest percentage of the 
deer population killed by vehicles each year 
(13.2%), and Princeton had the highest (20.7%). 
Anecdotal observations of high traffi  c volumes 
on narrow roads with low lateral visibility in 
Princeton may explain why deer are more 
vulnerable to DVCs there than in Iowa City or 
Solon.

Even though a management method may be 
proven eff ective, the relative implementation 

Table 1.  Number of days sharpshooting was conduct-
ed and deer shot and removed from 3 suburban com-
munities during diff erent winters (a winter may include 
December of the prior year).

Location Winter Days of 
eff ort

Num-
ber 
deer 
killed

Number 
deer 
killed/
day

Iowa City, 
Ia. 2000 10 360 36.0

2001 21 340 16.2
2002 18 250 13.8

Princeton, 
N.J.

2001 15 322 21.5

2002 27 303 11.2

2003 21 280 13.3
2004 27 276 10.2
2005 13 124   9.5
2006 15 150 10.0

Solon, 
Oh.

2005 37 602 16.3

2006 40 400 10.0

Table 2.  Number of deer and annual DVCs, both before (pre-cull) and aft er (post-cull) implementa-
tion of a deer sharpshooting program within 3 suburban communities.

Site
location

Winter 
culling 
period

No. deer 
pre-cull

No. 
DVCs 
pre-cull

No. deer 
post-cull

No. DVCs 
post-cull

% pop. 
decline

% 
DVC 
de-
cline

Iowa City, Ia. 2000–2002 371 63 91 14 76 78
Princeton, 
N.J.

2001–2006 1600 342 450 85 72 75

Solon, Oh. 2005–2006 1400 171 650 88 54 49
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Table 3.  Annual changes in the density of deer and recorded DVCs for 3 suburban communities 
prior to (pre-cull) and aft er implementation of sharpshooting program to cull deer (data marked with 
an asterisk [*] were collected pre-cull). 

1999 2000 2001 2002 2003 2004 2005 2006

Iowa City, Ia. (15.5 km2)

     Deer/km2 23.9* 20.6  7.1   5.9

     DVCs/km2   4.1*   2.8  2.5   0.9

Princeton, N.J. (36.3 km2)

     Deer/km2  44.1* 27.5 22.0 17.9 16.5 15.2 12.4

     DVCs/km2    9.4*   6.7   4.7   3.5   3.5   2.8   2.3

Solon, Oh. (51.8 km2)

     Deer/km2   27.0* 18.3 12.5

     DVCs/km2     3.3*   2.5   1.7
 

cost-to-benefi t ratio must be considered before 
it can be determined to be a practical solution. 
For example, culling costs would be balanced 
by savings from preventing damage to a vehicle 
involved in a DVC when the cost to cull a deer 
equals $354, based on data from the Princeton 
site (DeNicola, unpublished data). Moreover, 
money saved by averting accidents does not 
include cost benefi ts associated with a reduction 
in human injuries and fatalities associated 
with DVCs (Bissonett e et al. 2008). Additional 
benefi ts of reducing deer densities include a 

reduction in landscape damage (Ward  2000, 
DeNicola et al. 2000), reduced numbers of black-
legged ticks (Ixodes scapularis) and associated 
cases of Lyme disease (Staff ord et al. 2003), and 
reduced ecological damage to forested areas 
(Kelty and Nyland 1983, Kitt redge et al. 1992, 
Conover 1997).
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Ovariectomy As a Management Technique for
Suburban Deer Populations

ANTHONY J. DENICOLA, White Buffalo Incorporated, 26 Davison Road, Moodus, CT 06469, USA

VICKIE L. DENICOLA ,1 White Buffalo Incorporated, 26 Davison Road, Moodus, CT 06469, USA

ABSTRACT Overabundant suburban deer (Odocoileus spp.) are a source of human‐wildlife conflict in many
communities throughout the United States. Deer‐vehicle collisions, impacts to local vegetation, tick‐borne
pathogens, and other negative interactions are typical reasons cited for initiating deer management pro-
grams. Social attitudes, legal constraints, and perceived safety concerns lead many communities to examine
nonlethal management options. Surgical sterilization is currently the only nonlethal method available to
permanently sterilize females with a single treatment. However, there are limited data demonstrating
methods and outcomes in management programs that sterilize a high percentage (>90%) of local pop-
ulations of females, particularly regarding the impact of immigration on non‐isolated populations. We
present data from 6 surgical sterilization sites with geographically open populations in California, Mary-
land, Michigan, New York, Ohio, and Virginia, USA. From 2012 to 2020 we sterilized 493 deer, primarily
via ovariectomy, and conducted annual or periodic population estimates using camera surveys, road‐based
distance sampling, and intensive field observations to assess population trends. Study sites ranged from
1.2 km2 to 16.5 km2 with ~47–169 individuals, resulting in approximate densities of 6–63 deer/km2. For all
sites we noted an average reduction of ~26% (17%–36%) from Year 1 to Year 2. Four years after initial
treatment, we documented an average population reduction of ~45% (29%–56%). During the first year, the
average cost per deer sterilized at locations where bait was used was US$1,185 ($927–$1,572). Surgical
sterilization projects demonstrate that significant reductions in local deer densities using high‐percentage,
surgical sterilization programs can be achieved in non‐insular locations, where baited deer are approachable
by vehicle for darting. Sustained sterilization efforts may be necessary, as is the case with all deer man-
agement programs, in areas where immigration is possible, and all the animals are not sterilized. © 2021
The Wildlife Society.

KEY WORDS deer management, human‐wildlife conflicts, nonlethal, Odocoileus spp., ovariectomy, local population
management

In many urban and suburban situations, lethal management
techniques for deer (Odocoileus spp.) such as controlled
hunting and sharpshooting are ineffective or not feasible
because of legal, social, public safety, or economic consid-
erations (Williams et al. 2013, Kilpatrick et al. 2014). As a
result, various nonlethal management techniques such as
trap and relocation or fertility control have been explored
(DeNicola et al. 2000). Fertility‐control options have been
prioritized because trap and relocation has been demon-
strated to be stressful and result in high post‐release mor-
tality (Beringer et al. 2002).
Extensive research has been conducted on injectable or

implantable wildlife fertility‐control agents for nearly
5 decades, with numerous studies conducted in the 1970s

and 1980s (Harder and Peterle 1974, Bell and Peterle 1975,
Matschke 1977, Kirkpatrick and Turner 1985, Plotka and
Seal 1989). Recent research has transitioned focus to vac-
cines and surgical sterilization as the most promising ap-
proaches (Patten et al. 2007). Given the scope of research,
there has been relatively little improvement in the function
of vaccines tested in the late 1980s on horses (Liu
et al. 1989, Kirkpatrick et al. 1990) or deer in the 1990s
(Turner et al. 1992, McShea et al. 1997, Miller et al. 1997,
Miller et al. 2000). For long‐lived species, at least one
booster is necessary to predictably maintain >90% effec-
tiveness for >2 years, even for vaccines formulated as a
single dose (Gionfriddo et al. 2011, Rutberg et al. 2013a,
Roelle et al. 2017).
Wildlife professionals have discussed the potential of fer-

tility control as a wildlife management technique for as long
as efficacy trials have been conducted (McCullough 1987,
Bomford and O’Brien 1992, Garrott 1995, Warren 1995,
Miller et al. 1998). The primary research focus has been on
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delivery methods and treatment efficacy, with very few as-
sessments of management outcomes (Massei and
Cowan 2014). Research to date has primarily described the
limitations of fertility control versus its potential to effec-
tively manage deer overabundance in geographically open
environments, and several studies have concluded that for
fertility control to be successful, its use must be limited to
small, insular, or fenced areas (Seagle and Close 1996,
Merrill et al. 2006, Boulanger et al. 2012, Boulanger and
Curtis 2016). The conclusion that the method is not viable
in open populations is founded on population‐level field
studies conducted at the Cornell University Campus, Ithaca,
New York, USA (Boulanger and Curtis 2016), Fripp Island,
South Carolina, USA (Rutberg et al. 2013b), National In-
stitute of Standards and Technology, Gaithersburg,
Maryland, USA (Rutberg and Naugle 2008), and Fire Is-
land National Seashore, Patchogue, New York, USA
(Naugle et al. 2002), as well as various modeling efforts
(Seagle and Close 1996, Merrill et al. 2006). We note that
one modeling effort projected a reduced local population
using surgical sterilization at Cumberland Island, Georgia,
USA (Boone and Wiegert 1994).
Conclusions on the potential management benefits of

fertility control have been based on treatment methods that
resulted in undesirable behaviors and the assumption that
female immigration would negate fertility control impacts.
In the Cornell University study, in which tubal ligation was
the surgical method, it was concluded that surgical steri-
lization would not work in geographically open environ-
ments without a lethal component (Boulanger and
Curtis 2016). Boulanger and Curtis (2016) reported that
adult female and fawn numbers declined significantly, re-
flecting an effective program, but male abundance increased
9‐fold, preventing an overall population decline. Given that
the sterilization method used caused extended estrous cy-
cles, males were potentially attracted to females during later
estrus periods. Antlered males also likely sought refuge in
the non‐hunted study site, given the earn‐a‐buck hunting
program that occurred around the site (Williams et al. 2008,
Boulanger et al. 2014). Another study found limited im-
migration and no increase of adult males following steri-
lization of adult females via tubal ligation in an open sub-
urban environment with no nearby hunting (MacLean
et al. 2006).
The first assessment of surgical sterilization on deer was

conducted in the early 1990s (Frank and Sajdak 1993), and
additional research on surgical methods occurred in the 2000s
(MacLean et al. 2006, Boulanger et al. 2012). Surgical steri-
lization efforts were initiated in recognition that im-
munocontraceptive vaccines were limited in their long‐term
effectiveness, and an alternative was needed in areas where
treating the same animal more than once was too difficult or
costly. As a result, we decided to conduct additional fertility
control research using surgical sterilization via ovariectomy to
reduce population abundance, while eliminating extended
breeding behavior associated with tubal ligations. Our interest
was to identify a method that could be used as an infertility
treatment and have population‐level impacts on white‐tailed

deer (O. virginianus). Our research focused on the potential of
surgical sterilization by ovariectomy of female deer as a man-
agement tool in geographically open suburban environments,
including areas with security fences that were permeable to
deer. Given the strong philopatry of female white‐tailed deer,
immigration could be minimal (Porter et al. 2004). We se-
lected research locations based on fundamental need for ex-
tensive access and approachability of deer by vehicle
(McCullough 1987, Garrott 1995, Rudolph et al. 2000). It
was concluded that 60–80% or more of a deer population
needs to be rendered infertile to stabilize or begin to reduce
a local population (McCullough 1987, Hone 1992,
Garrott 1995, Grund 2011, Boulanger et al. 2012). Our ob-
jectives in each designated study area were to: 1) capture and
permanently sterilize >95% of females; 2) assess immigration
rates, mortality, and changes in population abundance; and 3)
assess effort to capture and sterilize deer.

STUDY AREAS

We applied surgical sterilization treatments to free‐ranging
deer on 6 study sites during 2012–2020: east‐central Ann
Arbor, Michigan (AA); the Clifton neighborhood of Cin-
cinnati, Ohio (CLIF); Fairfax City, Virginia (FC); National
Institutes of Health campus in Maryland (NIH); the Village
of Cayuga Heights; New York (VCH); and the Villages
Golf and Country Club in California (VGC), USA.
Sites were typified by a mixture of developed urban or

suburban landscapes with intermingled wetlands or other
small to moderate‐sized open spaces. Regional differences in
climate among the various study sites affected local natural
plant communities. Xeric shrublands with dry oak (Quercus
spp.) savanna surrounded VGC. Temperate, mesic hard-
wood forests predominantly composed the open areas of the
other 5 study sites. Except for the NIH campus, the sites
were primarily single‐family residential communities with
property sizes ranging from 0.4 to 2.0 ha, interspersed with
some larger private properties such as golf courses. Only the
NIH campus and the VGC community had security
fencing. However, our data from this research show that
neither fence prevented deer from entering or exiting, with
documented emigration from both locations and annual
immigration at NIH. Remaining sites were not isolated
from the surrounding areas that contained resident deer
populations. Hunting was not permitted at any site because
of safety concerns associated with high‐density development
and considerable human activity; however, hunting‐deer
management activities occurred in communities adjacent to
AA, FC, and VCH.
The AA site (N42.2709, W83.7263) consisted of 4.3 km2

located in the east‐central section of Ann Arbor, Michigan.
The area was dominated by single‐family residential com-
munities surrounded by wooded corridors (Fig. S1, available
online in Supporting Information). The community opted
to incorporate culling into the broader program scope be-
cause of the disparity in development patterns. Sharp-
shooting occurred adjacent to the northern and eastern
borders of the site. The areas where sharpshooting occurred
were distinct with minimal deer overlap, given there were
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few tagged deer observed in culling areas. The few sterilized
deer that were observed in the adjacent areas were not culled
during sharpshooting operations. The City’s management
goal was to reduce deer densities to the point where 75% of
surveyed residents reported satisfaction with the deer
abundance.
The CLIF site (N39.1531, W84.5248) was 2.4‐km2 lo-

cated in the north‐central section of Cincinnati, Ohio, and
contained Mt. Storm, Rawson Woods, and Edgewood
Grove parks, as well as single‐family residential commun-
ities and apartment complexes (Fig. S2, available online in
Supporting Information). The parks were generally un-
developed and included steep wooded hillsides and some
mowed open space. Deer densities had reached a level that
was considered incompatible with the Cincinnati Park
Board’s goal of a healthy park ecosystem.
The FC site (N38.8462, W77.3064) was located in the

western suburbs of Washington, D.C., and was ~16.5 km2

(Fig. S3, available online in Supporting Information). The
City’s management goal was to alleviate concerns about deer
densities in a few neighborhoods where there were com-
plaints. The study area consisted of single‐family residential
communities, apartment complexes, and commercial‐use
properties with wooded corridors. The use of bait for cap-
ture or camera‐survey population estimates was not per-
mitted during the first year. After we demonstrated that
baiting would be instrumental to the project’s success and
improved accuracy of camera surveys, Virginia Department
of Game and Inland Fisheries (VA DGIF) amended the
research permit to allow its use.
The NIH site (N38.9992, W77.1025) was an office park

complex located in Bethesda, Maryland, USA (Fig. S4,
available online in Supporting Information). The study area
was 1.2 km2 and consisted of more than 95 office buildings
in a campus‐like environment. The site contained small
natural wooded and landscaped areas interspersed with
dense commercial development. Landscape damage and
deer‐vehicle collisions were of concern.
The 4.6 km2 VCH site (N42.4687, W76.4856) was lo-

cated adjacent to and contiguous with the City of Ithaca,
NY (Fig. S5, available online in Supporting Information).
Lyme disease and landscape damage were of concern. The
area consisted of single‐family residential communities,
apartment complexes, and commercial‐use properties with
wooded corridors. At the start of the VCH study, New
York State law prevented discharge of a weapon such as a
bow, muzzleloader, or firearm within 152 m of an occupied
dwelling without owner permission. As a result, and given
local opposition to a lethal management program, there
were no legal locations to cull deer in VCH. Therefore,
elected officials voted to implement a surgical sterilization
initiative starting in 2012, given the abundance of deer and
associated conflicts. We only include sterilization data col-
lected during 2012–2014 in our analysis. In 2014 the law
changed, reducing the minimum distance for archery dis-
charge to 76 m, which permitted a cull that was conducted
from 2015 to 2017. Community leaders decided to in-
corporate archery culling to accelerate the population

decline. The State of New York then prohibited baiting
within 91 m of a public road in 2017, and only 2 properties
remained legal given the road density. As a result, VCH
decided to transition to a remote immobilization program
followed by euthanasia during 2018–2019 to obtain reduced
deer densities. We included data and discussion on sub-
sequent culling activities to allow for immigration insights
as the population declined.
The VGC site was located in San Jose, California, USA

(N37.2878, W121.7466), and consisted of a 2.7‐km2 private
community with 2,536 homes and an 18‐hole golf course
(Fig. S6, available online in Supporting Information).
Landscape damage and replacement costs exceeded
$250,000 annually because of deer impacts (B. Barncord,
Villages Golf and Country Club, personal communication),
and the community elected to execute a nonlethal man-
agement program as a result.

METHODS

Licensed and trained veterinarians conducted all surgical
procedures. White Buffalo Inc. employees, trained by a
wildlife veterinarian in humane capture and chemical re-
straint methods, conducted all capture efforts. We per-
formed all field procedures under Michigan Department of
Natural Resources Scientific Collectors Permit #1600, Ohio
Department of Natural Resources Scientific Collection
Permit #18‐48, VA DGIF Scientific Collection Permit
#058581, Maryland Department of Natural Resources Deer
Cooperator Permit 55832‐NIH‐2014‐2019, and NIH
Office of Research Services Animal Study Proposal Animal
Care and Use Committee #ORS‐54, New York State
Department of Environmental Conservation License to
Collect and Possess #2558, and California Department of
Fish and Wildlife Scientific Collection Permit #SC‐012522.

Deer Capture
White‐tailed deer were the target species at every site except
VGC where we captured and treated black‐tailed deer
(O. hemionus columbianus). Deer capture efforts and steri-
lization activities were conducted between August and
March of 2012–2020 to minimize stress related to annual
reproductive status on deer and maximize baiting success.
We immobilized female deer of all age classes using CO2‐
powered projectors (G2 X‐Caliber, Pneu‐Dart, Inc. Wil-
liamsport, PA, USA) with 2‐ml radio‐transmitter Type P
darts (Pneu‐Dart, Inc.) to administer tiletamine‐zolazepam
(4.4 mg/kg) and xylazine hydrochloride (2.2 mg/kg;
Kilpatrick et al. 1997). We approached deer in a vehicle on
public roadways and on private roadways and properties
where permission was granted. In AA, FC, and VCH,
capture professionals were accompanied by a police officer
during mobile darting efforts (Evans et al. 2016). We also
darted deer over 20–25 kg of whole‐kernel corn bait in the
late afternoon and early evening where state regulations
permitted. Ten minutes after a dart was deployed we located
deer via radio telemetry if not visibly recumbent. In VCH,
we also captured deer with drop nets during the first year.
We chemically immobilized adult deer under drop nets with
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an intramuscular injection of 400 mg ketamine hydro-
chloride (HCl) and 150mg xylazine HCl <2minutes after
capture. We administered 300 mg ketamine HCl and
100mg xylazine HCl to fawns. We fitted all captured deer
with ear tags for individual identification (Destron Fearing
Duflex X‐Large Cattle Tag, Dallas, TX, USA) with the
backplate of each labeled Call Before Consumption and a
phone number. We transported all individuals to temporary
surgical facilities, except for NIH and for 2 years in CLIF,
where we used a veterinary facility. We followed previous
deer handling, tagging, very high frequency (VHF) radio‐
collaring, and transport methods (Evans et al. 2016). We
used VHF collars intentionally placed on matriarchal fe-
males to track yet untreated females to maintain capture
efficiency when we attained high percentage capture rates
(Rudolph et al. 2000).

Surgical Sterilization Procedure
Initially, we conducted bilateral ovariectomies using a
combination of clamping, electrocautery, and excision for
removal and coagulation to prevent hemorrhage (Evans
et al. 2016). We transitioned to a vessel sealer (Valleylab
LigaSure, Medtronic, Minneapolis, MN, USA) in fall 2016
to expedite the procedure and minimize risks associated
with post‐surgical bleeding. We conducted fallopian tubal
ligectomies (n= 26) only when deemed necessary by veter-
inarians due to extensive adhesions that complicated the
extraction of the ovaries or during late gestation.
We also followed previous post‐surgical release and mon-

itoring procedures (Evans et al. 2016). The one exception was
that we relocated 30 deer outside the fence at VGC to ad-
jacent VGC‐owned property to assess whether they would
return or remain outside and increase the rate of population
decline. To differentiate relocated deer from the rest of the
local deer, they received a differing ear tag color combination.

Effort
We recorded start and stop times to assess the person‐hours
required for capture, handling, transport, and sterilization
surgery. Trained biologists and volunteers conducted cap-
ture, handling, and transportation to and from surgical lo-
cations. In CLIF and AA, volunteers participated in pre‐
baiting, site preparations, surgery, and transport of animals.
Volunteers participated in pre‐baiting and site preparations
at FC. Volunteers participated in surgeries at NIH. Vol-
unteer hours are not included, but overall represent minimal
impact given the effort needed to train volunteers. We did
not track staff time in AA.
For each study site, we divided the number of person‐

hours devoted to capture, handling, and transport by the
number of deer processed to derive an estimate of effort per
deer. Each surgical team consisted of 2 people, including
trained and licensed veterinarians and veterinary techni-
cians. We had 2 veterinary teams performing surgeries
during the first year at all project sites. Each capture‐night’s
surgical effort was recorded starting when the first deer was
darted and ending when the last deer was recovered. We
reported person‐hours per deer for surgical effort.

Population Estimates
We conducted population monitoring using camera data
from baited locations, driving distance transects, and in-
tensive field observations. We noted immigrants, antlered
males, fawns, and both tagged and untagged females. We
defined immigrants as untagged adult deer that were not
identified the previous year. Combined field observations
could be considered a form of total count census in relatively
small areas (Lancia et al. 1994).
At AA, CLIF and FC, we conducted baited camera sur-

veys using tagged antlerless deer (adult females of which
~90% were tagged, female fawns, and incidental male
fawns) to estimate abundance (Jacobson et al. 1997, Koerth
et al. 1997, Curtis et al. 2009). We used game cameras
(D‐80 White Flash Trail Cameras, Moultrie, Alabaster,
AL, USA) set on motion activated single shot with a
5‐minute delay to optimize capture rates relative to photo
storage. We used camera coverage of ~1/0.61 km2 with one
camera placed in each block. Project staff pre‐baited sites for
at least 7 days. We placed each camera 5–6m from the
center of bait, elevated 0.6 m, oriented north, and left for
about 2 weeks. We retrieved cameras once we obtained
about 300 photos from each baited location. There were
some situations where we retrieved cameras with <300
photos due to low deer activity. In the first year of work at
FC baiting was not permitted. To conduct the unbaited
camera survey, we divided FC into 12 quadrants and allo-
cated 1 camera to each quadrant. We placed cameras on
public property in each quadrant at locations proximate to
heavily traveled deer trails and pinch points through which
deer were forced to pass.
We studied each image for all legible ear tag numbers, and

images of insufficient quality were excluded due to lens
flares or poor image quality. We recorded the total number
of tagged and untagged antlerless individuals, unidentifiable
tagged antlerless deer, identifiable and unidentifiable an-
tlered males, and untagged fawns in each photo. If a tagged
deer was not observed on camera or by direct observation for
2 years, we eliminated the individual from that year’s
population estimate.
We entered the number of tagged antlerless, untagged

antlerless, and tagged but unidentifiable antlerless ob-
servations from each photograph into Program NORE-
MARK (White 1996). We used the Bowden estimator that
assumes sightability is not influenced by tag status, many
animals are sighted repeatedly, and the population is closed
(Bowden 1993, Bowden and Kufeld 1995). Our study areas
did not have fully closed populations, but there was likely
minimal outside exchange given deer philopatry, relatively
small suburban home ranges, and the camera surveys’ short
duration. Because the resulting population estimate and
confidence intervals for our method were for antlerless deer
only, we used the buck:doe ratio (BDR) method to estimate
the number of individual antlered males (Jacobson
et al. 1997). We then added the number of individual an-
tlered males identified using the BDR method to the ant-
lerless estimates from Program NOREMARK to obtain an
overall population estimate. We also used a census approach
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to derive the population size. We determined the number of
adult females, antlered males, and fawns by intensive field
observations, capture observations, bait‐site camera data,
known mortality, and known dispersal data. We then
averaged the methods used to derive a final estimate. We
also used field observations and photographic data to de-
termine the percentage of females sterilized after each an-
nual capture session and antlerless immigration.
In VCH, the municipality conducted independent baited

camera surveys and population estimates using NORE-
MARK from 2013–2016, after capture efforts were
completed in 2013–2014 and prior to culling efforts
in 2015–2017 (Curtis et al. 2013, 2014; Curtis and
Ashdown 2015, 2016, 2017). Two NOREMARK estimates
were made, one using all deer identifiable in photographs
and a second using the maximum number of marked deer
potentially available in the study area. The 2 NOREMARK
estimates were averaged to obtain a final estimate. In 2018,
we used a census through field observations and camera data
to estimate the population.
In VGC, we used distance sampling to derive a population

estimate. We established a non‐overlapping, 14.6‐km
transect that was surveyed 3–5 times 2 hours before sunset
and 1 hour after sunrise from 7–8 September 2011 and
9–11 October 2012. While driving 15–20 kph in a golf cart,
2 spotters searched their respective side of the road. Upon
sighting deer, the number in each social group, age and sex
of the individuals, whether deer were tagged or untagged,
and perpendicular distance to the group’s center using a
laser rangefinder (Rangemaster 1600‐R, Leica Cameras,
Wetzlar, Germany) were recorded. We entered data into
the software program Distance (Version 6.0; Thomas
et al. 2010) to determine a population estimate and 95%
confidence interval.
In VGC, beginning in fall 2014, 10–12 volunteers were

assigned to separate neighborhoods and recorded ob-
servations of every deer they encountered, including tag
numbers and antler patterns. We tallied the number and age
class of individual animals observed as an estimate of the
population because the deer were very visible. Observers
were active for 2–3 hours before sunset for 5 days.
Given the small area and relatively open landscape at

NIH, we walked the available habitat areas 2–3 hours before
sunset and recorded tagged individuals, males based on
antler configuration, and untagged antlerless animals,
noting any fawns. We walked the facility twice during each
field operation to confirm our census. We used individual
animals observed as a census of the population because the
deer were highly visible.

RESULTS

Capture and Surgical Sterilization
We handled 570 deer, including 493 surgical sterilization
procedures, incidental male captures (n= 61), recaptures
(n= 10), and animals euthanized due to pre‐existing con-
ditions (n= 2) or capture related injuries (n= 4; Table 1). We
experienced 15 capture and handling related mortalities;

4 individuals were euthanized prior to surgery due to capture
related injuries (0.7%) and there were 11 post‐surgical mor-
talities (2.2%). During one field session at VCH we captured
29 incidental males under the drop net, otherwise incidental
antlerless males accounted for 32 captures across all other sites.
We observed 6 failed surgeries where treated females were

later detected with fawns. When surgeries failed, single
fawns were recruited, and in all cases, animals were recap-
tured and retreated. One deer with a failed surgery in VCH
had an ovary remaining that was extracted upon recapture.
Veterinarians were unable to locate the uterus in one deer in
AA, a suspected previous prolapse, and the individual was
later recaptured and successfully sterilized. We documented
4 surgical failures in CLIF due to a deficient surgical
method that left remnant ovarian tissue. The entire ovarian
capsule was not removed, allowing for regrowth of tissue. At
CLIF, we recaptured 2 females to confirm lactational status
and check for failed surgeries, and at VCH 2 treated females

Table 1. White‐tailed deer surgical sterilization study site locations, field
implementation dates, quantity of females sterilized, capture and handling
related mortalities, and the associated number of deer captured during each
field session from 2012 to 2020.

Study sites and program
dates

Females
sterilized Mortality Captureda

AAb

22–29 Jan 2017 49 0 52
2–6 Jan 2018 10 0 14
28–30 Nov 2018 1 0 1
22 Jan–20 Feb 2020 0 0 0

CLIFc

1–7 Dec 2015 41 2 44
16–19 Jan 2017 10 0 10
8–14 Jan 2018 8 0 11
24–27 Aug 2018 4 0 6
24–28 Jan 2019 7 0 9
1 Nov 2019–8 Feb 2020 9 1 10

FCd

31 Jan–6 Feb 2014 18 0 21
26–31 Jan 2015 18 0 20
14–16 Dec 2015 6 1 8
6–7 Dec 2016 5 0 5
16–18 Jan 2018 4 0 4

NIHe

14–16 Dec 2014 24 2 27
2 Dec 2015 5 1 5
3 Dec 2016 8 1 8
4 Dec 2017 2 0 2
8 Dec 2018 3 0 3

VCHf

1–15 Dec 2012 137 3 172
2–6 Dec 2013 11 0 13
26–27 Mar 2016 5 0 8

VGCg

25 Jan–4 Feb 2013 99 4 107
8–12 Oct 2013 9 0 10

Total 493 15 570

a Includes females sterilized, recaptures, incidental male captures, and
capture‐pre‐existing conditions related euthanasia.

b AA=Ann Arbor, Michigan, USA.
c CLIF=Clifton area, Cincinnati, Ohio, USA.
d FC=City of Fairfax, Virginia, USA.
e NIH=National Institutes of Health, Bethesda, Maryland, USA.
f VCH=Village of Cayuga Heights, New York, USA.
g VGC=Villages Golf and Country Club, San Jose, California, USA.
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were incidentally recaptured with the drop net. We treated
an average of 84% (31–100%) of females in the first year,
and 94% (89–100%) in the second year at each project site.

Surgical and Capture Effort and Cost
Effort by field staff in Year 1 averaged 4.9 person‐hours/
deer captured (SD= 3.4; range= 2.7–10.9) and veterinary
effort averaged 2.5 person‐hours/deer sterilized (SD= 2.0,
range= 1.3–6.1; Table 2). Local volunteers participated at
AA, CLIF, FC, and NIH, and as appropriate, volunteers
handled tasks such as prebaiting, site preparations, trans-
portation, and surgery when qualified. We could not accu-
rately account for volunteer hours and our time spent
training and providing oversight to volunteers. We used
effort per deer and not total person‐hours, which included
pre‐capture preparations and travel. Annual increases in
capture effort per deer occurred as fewer untreated deer were
available in each study area. The total cost for Year 1, in-
cluding all projects, was US$434,440, with 423 deer cap-
tured and 368 female deer sterilized (Table 3). If FC Year 1
is removed from the analysis as a logistical outlier, then the
average cost per deer sterilized was US$1,185 (Table 3).

Population Estimates and Immigration
For all 6 sites combined, we noted a mean reduction in deer
abundance of about 26% (17%–36%) from Year 1 to Year 2
(Tables 4 and 5). Four years after the first treatment at sites
managed with only surgical sterilization (CLIF, FC, NIH,
VGC), we noted a mean total population reduction of 45%
(29%–56%), and a mean reduction of 90% in fawn‐to‐adult
female ratio. Overall, we demonstrated annual population
declines of 3–36%, with an average annual reduction of
16%. We did not include the last 2 years of population data
from NIH in annual population declines and average annual
reductions because very small changes in abundance with
few deer remaining resulted in a relatively large percentage
population change (Table 5). We detected 85 antlerless
immigrants across all study sites between 2012 and 2020,
with 52 immigrant individuals detected at VCH. From
2015–2018 130 deer were culled in VCH using archery and
remote immobilization equipment (Table 6), resulting in a
decline from 137 to 9 deer (Table 5).

DISCUSSION

Improvements in efficacy and longevity of nonsurgical,
wildlife infertility methods have stagnated, and under some
circumstances, surgical sterilization has been shown to be
more cost‐effective with longer‐term efficacy (Evans
et al. 2016). Cost for vaccine treatments exceeded US
$700> 20 years ago (Curtis et al. 1998), with minimal
improvements in vaccine administrative methods since that
time (Massei and Cowan 2014). We documented that the
average price per deer treated using a surgical approach and
bait was US$1,185, similar to the amount reported by
others (Mathews et al. 2005, Boulanger and Curtis 2016).
Vaccine treatment options have changed minimally since
early summaries of fertility control technology (Bomford
and O’Brien 1992, Warren 1995, Miller et al. 1998). Re-
duced efficacy to ~50% after one year with single‐dose
vaccines is still a considerable limitation for both
gonadotropin‐releasing, hormone‐based and porcine zona
pellucida‐based preparations (Gionfriddo et al. 2011,
Rutberg et al. 2013a). Therefore, we found in field trials

Table 2. Field staff and veterinary effort at 5 study sites where deer were surgically sterilized from 2012 to 2020. Hours accrued for veterinarians are
summarized as veterinary person‐hours/deer sterilized (VT H/S), and hours accrued for field staff are summarized as field staff person‐hours/deer captured
(FS H/C).

Year 1 Year 2 Year 3 Year 4 Year 5

Study sites VT H/S FS H/C VT H/S FS H/C VT H/S FS H/C VT H/S FS H/C VT H/S FS H/C

CLIFa 1.6 3.0 3.3 6.6 6.8 9.8 9.1 13.3 NA 15.0
FCb 6.1 10.9 6.8 12.3 5.2 7.7 5.0 9.8 5.0 10.1
NIHc 2.0 4.3 2.2 4.4 1.5 2.8 2.0 3.0 1.3 2.7
VCHd 1.3 3.7 2.2 9.1
VGCe 1.6 2.7 6.0 9.0
Mean 2.5 4.9 4.1 8.3 4.5 6.8 5.4 8.7 3.2 9.3

a CLIF=Clifton area, Cincinnati, Ohio, USA.
b FC=City of Fairfax, Virginia, USA.
c NIH=National Institutes of Health, Bethesda, Maryland, USA.
d VCH=Village of Cayuga Heights, New York, USA.
e VGC=Villages Golf and Country Club, San Jose, California, USA.

Table 3. Cost per white‐tailed deer handled, study site area (km2), and
cost per deer sterilized in Year 1 at 6 surgical sterilization study sites,
2012–2020.

Study sites Area (km2) Program cost
Cost/deer
handled

Cost/deer
sterilized

AAa 4.3 $77,036 $1,481 $1,572
CLIFb 2.4 $38,000 $864 $927
FCc,d 16.5 $41,959 $1,998 $2,331
NIHe 1.2 $33,000 $1,222 $1,375
VCHf 4.6 $148,945 $866 $1,087
VGCg 2.7 $95,500 $893 $965
Mean baited ‐ $1,221 $1,376
Site mean ‐ $1,065 $1,185

a AA=Ann Arbor, Michigan, USA.
b CLIF=Clifton area, Cincinnati, Ohio, USA.
c FC=City of Fairfax, Virginia, USA.
d Decreased Year 1 efficiency due to no bait use and low initial densities.
e NIH=National Institutes of Health, Bethesda, Maryland, USA.
f VCH=Village of Cayuga Heights, New York, USA.
g VGC=Villages Golf and Country Club, San Jose, California, USA.
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prior to this study (Gionfriddo et al. 2011) that the per-
manence and 99% effectiveness of surgical methods
(MacLean et al. 2006) were necessary to assess localized
impacts of deer management via fertility control.
We have demonstrated that permanently sterilizing ≥85%

of female deer in 6 study sites resulted in average annual
population declines of 16%, with the largest local population
decline occurring between Year 1 and Year 2. The 25%
average decline between Year 1 and Year 2 was the result of
regular mortality, a substantial reduction in fawn recruit-
ment, and dispersal of male fawns as they aged to yearlings.
There were few yearling males present during Year 2 cap-
ture efforts relative to the abundance of male fawns during
Year 1, reflecting that a high percentage dispersed the
spring and fall after the first field session. Given nearly 20%
of nonhunted populations are composed of male fawns
(DeNicola et al. 2008), dispersal behavior contributed sub-
stantially to the initial population reduction. This level of
reduction is contrary to most previous study projections
when using fertility control treatments for managing deer in
geographically open environments (Seagle and Close 1996,
Merrill et al. 2006, Boulanger et al. 2012).
Other fertility control programs in geographically‐closed

island or fenced environments have documented similar
rates of annual population decline (Naugle et al. 2002,
Rutberg and Naugle 2008, Rutberg et al. 2013b). Of our
study sites, only NIH and VGC had security fencing, and
neither fence prevented deer from entering or exiting. Our
tagged and VHF collared deer at VGC were often observed
outside of the property. Despite the open population, we
reduced the local deer population by ~73% over 7 years at
VGC by sterilization alone. The program has successfully
met the community’s deer population goals, and some res-
idents are now concerned that the population will be re-
duced too low (A. DeNicola, White Buffalo Inc., personal

communication). This level of population decline is an
improbable outcome based on previous expectations of fer-
tility control methods for managing deer populations.
Nearly all females need to be treated in populations with
annual survival rates >90% to achieve a population decline
(Grund 2011). With nearly 90% treatment rates, we ob-
tained about an 8% population reduction from Year 3 to
Year 4 in CLIF, and about 28% over 4 years, where we
documented 2 VHF collared female mortalities out of
17 collared over the first 3 years.
We selected research locations based on the fundamentals

that emphasized the need for extensive access and ap-
proachable deer (Garrott 1995, Rudolph et al. 2000). Mo-
bile darting from a vehicle on public roads and use of bait
was critical in our case studies. By using an approach
method to which deer were exceptionally accustomed, we
were able to capture nearly all the females before they fully
recognized the threat and began to avoid capture efforts
(Kilpatrick et al. 1997). We experienced minimal dimin-
ishing returns even after >80% of the females were treated.
Our capture efficiency rate contrasts with previous modeling
projections for suburban fertility control treatments that
depicted increased effort per deer treated as higher percen-
tages are handled (Rudolph et al. 2000). If we had used
vaccines that required repeated treatments and only afforded
90–95% efficacy, our ability to capture and effectively pre-
vent conception in enough females to achieve the significant
population reductions we documented would likely have
been compromised.
We did not observe an increase in the number of adult

males in any of our study sites. The abundance of adult
males remained the same or decreased over time in all lo-
cations. This stable or declining abundance of adult males
contrasts with Boulanger and Curtis (2016), who used
tubal ligation treatments, where a 9‐fold increase in male

Table 4. White‐tailed deer population estimates at 3 study sites derived by Program NOREMARK, buck:doe ratios (BDR), and census methods (Census),
2012–2020. The final estimate was an average of the methods (N‐hat, BDR, and Census).

Survey dates NOREMARK (95% CI) BDR Males N‐hata BDR Census

AAb

4–12 Feb 2017 95 (81–113) 6 101 ‐ 90
7–22 Jan 2018 60 (55–65) 11 71 ‐ 70
1–13 Dec 2018 43 (40–47) 13 56 ‐ 54
22 Jan–20 Feb 2020 39 (38–41) 11 50 ‐ 50

CLIFc

8–26 Dec 2015 31 ‐ 102 99
19–29 Jan 2017 53 (51–56) 29 82 ‐ 83
16–27 Jan 2018 58 (53–63) 23 81 ‐ 78
3–24 Feb 2019 64 (57–72) 14 78 ‐ 70
13–28 Feb 2020 56 (54–58) 16 72 ‐ 72

FCd

20–30 Jan 2014 ‐ 91 ‐
1–11 Feb 2015 ‐ 66 ‐
29 Nov–13 Dec 2015 ‐ 53 ‐
7–20 Dec 2016 34 (32–38) 15 49 47 48
17–26 Jan 2018 27 (25–30) 13 40 41 40

a N‐hat=NOREMARK estimate for antlerless deer and the total number of antlered males found using BDR method.
b AA=Ann Arbor, Michigan, USA.
c CLIF=Clifton area, Cincinnati, Ohio, USA.
d FC=City of Fairfax, Virginia, USA.
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abundance occurred due to immigration. We demonstrated
a 39% population reduction over 2 years in the adjacent
VCH using surgical sterilization. At each study site, we had
treated at least 89% of the adult females by the second year.
The reduced number of untreated deer in later years also
facilitates the rapid transition to local volunteers and vet-
erinarians conducting field operations, if this transition is a
program objective.

Behavioral changes associated with surgical sterilization
treatment via tubal ligation in Highland Park, Illinois,
USA, were noted with increased dispersal and mortality of
treated females (Gilman et al. 2010). We had many female
deer become unaccounted for, both collared and uncollared,
but we could not always determine if they dispersed or died
locally because they were never detected or recovered. We
only tracked VHF collared females each year during

Table 5. White‐tailed deer population demographics derived from population estimates and field operations for 6 surgical sterilization study sites from 2012
to 2020. Survey types included Baited camera survey (BC), Census (C), Distance sampling (DS), and Non‐baited camera survey (NBC).

Survey dates Survey type
Population estimate

(95% CI)
Deer/
km2

Adult F
sterilized (%)

Fawn:adult
F Antlered M

Antlerless
immigrants

AAa

4–12 Feb 2017 BC, C 96 21.9 90% 1.1:1 6 ‐
7–22 Jan 2018b BC, C 71 16.3 96% 0.2:1 11 1
1–13 Dec 2018c BC, C 55 12.8 97% 0.1:1 13 1
22 Jan–20 Feb 2020 BC, C 50 11.6 88% 0.1:1 11 2

CLIFd

8–26 Dec 2015 BC, C 101 41.3 86% 0.6:1 32 ‐
19–29 Jan 2017 BC, C 83 34.6 89% 0.1:1 29 1
16–27 Jan 2018 BC, C 80 33.3 91% 0.1:1 23 1
3–24 Feb 2019 BC, C 74 30.8 94% 0.2:1 14 2
13–28 Feb 2020 BC, C 72 29.9 98% 0.1:1 16 1

FCe

20–30 Jan 2014 NBC 91 5.5 31% 1.3:1 6 ‐
1–11 Feb 2015 BC, C 66 4 91% 0.5:1 9 ‐
29 Nov–13 Dec 2015 BC, C 53 3.2 93% 0.2:1 16 0
7–20 Dec 2016 BC, C 48 2.9 84% 0.1:1 15 1
17–26 Jan 2018 BCS, C 40 2.4 91% 0.2:1 13 0

NIHf

14–16 Dec 2014 C 47 39.2 100% 1.4:1 11 ‐
12–13 Dec 2015 C 30 25.0 100% 0.1:1 7 5
2–3 Dec 2016 C 24 20.0 100% 0.1:1 3 8
1–2 Dec 2017 C 23 19.2 100% 0:1 5 1
7–8 Dec 2018 C 25 20.8 100% 0.1:1 4 5
21 Nov 2019 C 14 11.7 89% 0:1 4 1

VCHg

4–12 Jan 2013 BC 225 48.9 99% 0.6:1 ‐ ‐
17–24 Jan 2014 BC 160 34.8 98% 0.03:1 ‐ 3
6–13 Jan 2015 BC 137 29.8 100% 0.04:1 ‐ 14
18–25 Jan 2016h BC 68 14.8 100% 0.1:1 ‐ 9
12–19 Dec 2016h BC 45 9.8 91% 0.02:1 ‐ 7
2–8 Apr 2018h C 9 2.0 71% 0.3:1 ‐ 19

VGCi

7–8 Sep 2010 DS 80 (48–95) 29.6 ‐ 1.0:1 ‐ ‐
9–11 Oct 2012 DS 169 (105–223) 62.6 ‐ 0.9:1 ‐ ‐
1–4 Feb 2013j C 140 51.9 100% 0.9:1 40 0
8–12 Oct 2013 C 128 47.4 100% 0.2:1 37 2
5–9 Nov 2014 C 102 37.8 100% 0:1 30 0
20 Sep–4 Oct 2015 C 86 31.9 100% 0:1 23 0
17–26 Oct 2016 C 75 27.8 100% 0:1 18 0
20–28 Aug 2017 C 59 21.9 100% 0:1 10 0
1–17 Oct 2018 C 56 20.7 100% 0:1 6 0
1–31 Aug 2019 C 46 17.0 98% 0.02:1 6 1

a AA=Ann Arbor, Michigan, USA.
b Population estimate is pre‐cull and includes the 7 adult males culled on nearby properties.
c Population estimate is pre‐cull and includes the 8 adult males culled on nearby properties.
d CLIF=Clifton area, Cincinnati, Ohio, USA.
e FC=City of Fairfax, Virginia, USA.
f NIH=National Institutes of Health, Bethesda, Maryland, USA.
g VCH=Village of Cayuga Heights, New York, USA.
h Population estimate is post‐cull efforts.
i VGC=Villages Golf and Country Club, San Jose, California, USA.
j Population estimate does not include 30 deer relocated to outside of the fenced area. Fawn:adult female ratio based on initial population of ~169 deer.
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subsequent capture sessions. We could not validate all
mortalities of collared females, and therefore, could not
differentiate our inability to locate collared female deer due
to mortality or dispersal. Consequently, it was not possible
to accurately quantify dispersal rates.
Although fertility‐control programs can be costly, there

are real costs from doing nothing as deer‐related impacts
increase. In Fairfield County, Connecticut, it was estimated
that each household incurred an average of ~$900/year as-
sociated with DVCs, landscape damage, environmental
impacts, tick treatments, and Lyme disease‐associated
medical costs (Arno and Viola 2010). Also, the cost of
management options is relative, given that lethal methods
may be severely constrained in their effectiveness in the
same location because of development density (AA, VCH,
VGC), social or political resistance (FC, NIH), logistical
and technical limits of archery hunting (CLIF), or legal
constraints (VCH). Therefore, in situations where lethal
methods are limited or not an option, fertility control
methods can reduce deer densities similar to or to lower
levels than archery hunting (Williams et al. 2013) if deer are
approachable by vehicles. We demonstrated deer reductions
at or below the threshold density of ~17 deer/km2 achieved
using archery (Williams et al. 2013) at 4 locations. Longer‐
term data will allow us to assess whether culling or hunting
in adjoining open spaces reduces immigration rates at lesser
densities. In AA, we documented similar population decline
rates in the first few years to the other study sites that lack
nearby culling programs. In some unique locations, when
politics permit, the most cost‐effective management ap-
proach might be a hybrid program using lethal methods in
conjunction with fertility control treatments (Garrott 1995).

MANAGEMENT IMPLICATIONS

There are an increasing number of developed areas where
lethal deer management options do not exist or cannot meet
stated objectives alone. Although not a deer management
panacea, treating a high percentage of adult does via ovar-
iectomy can reduce local deer populations and meet com-
munity goals in areas with the necessary vehicle access and
approachable deer. As with any management technique, the
project scale and relative deer abundance will affect cost and
feasibility of meeting stated objectives, but some commun-
ities are willing and able to pay program costs, particularly
when other costs of status quo of chronic deer over-
abundance are much greater. Social attitudes in rural and
developed landscapes align with lethal and nonlethal
methods’ relative applicability, respectively. It may be

necessary to incorporate lethal methods combined with a
nonlethal approach, if possible, when immigration precludes
meeting management objectives, or a shorter management
timeline is desired. Finally, it is important to note that
fertility control treatments may be a necessary co‐
management technique with existing hunting or culling
programs when local populations cannot be reduced to
objective levels due to legal and logistical constraints.
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SUPPORTING INFORMATION

Additional supporting material may be found in the online
version of this article at the publisher’s website. The sup-
porting material contains figures that delineate each of the
6 study areas.
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