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Simple Summary: Wild animals are increasingly adapting to living in urbanizing
environments, even as urban living has become the dominant human life style. This leads to
greater opportunities to experience and enjoy wildlife, but also to increases in the kind and
frequency of human-wildlife conflicts. Conflicts occur not only with species deemed to be
perennial pests or nuisances, but situationally and episodically with others that are valued
and esteemed. Regardless of how we view wild animals with whom we have conflicts, all
deserve moral consideration and humane treatment. Issues in coexisting with urban wildlife
are reviewed here.
Abstract: Conflicts between people and wild animals in cities are undoubtedly as old
as urban living itself. In the United States it is only of late, however, that many of the
species now found in cities have come to live there. The increasing kind and number of
human-wildlife conflicts in urbanizing environments makes it a priority that effective and
humane means of conflict resolution be found. The urban public wants conflicts with wildlife
resolved humanely, but needs to know what the alternative management approaches are, and
what ethical standards should guide their use. This paper examines contemporary urban
wildlife control in the United States with a focus on the moral concerns this raises. Much
of the future for urban wildlife will depend on reform in governance, but much as well will
depend on cultural changes that promote greater respect and understanding for wild animals
and the biotic communities of which they and we are both a part.
Keywords: urban wildlife; pest; nuisance wildlife; human-wildlife conflict; animal welfare;
humane wildlife control
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1. Introduction
Although wild animals have certainly lived in cities for as long as humans have, much less is
documented about their lives than is desirable. We can be fairly sure that early cities were not hospitable
to most species of wildlife and that those hardy enough to survive in them were likely to have been
regarded as pests, as many still are. With a few exceptions (e.g., [1]), the popular literature on urban
natural history is a post-World War II phenomenon [2–4]. Attention from scientists and wildlife
professionals, again with few exceptions (e.g., [5]), comes even later [6]. In addition, if the emergence
of a discipline can be measured by the appearance of its first texts [7,8], then the field of urban wildlife
has barely started. Although Adams [9] correctly derives the field from a preceding focus on wildlife
conservation and game management, urban wildlife may be better regarded today as belonging in urban
ecology, another emerging discipline. The study of urban wildlife suffers from the lack of focus, rigor
and definition typical of nascent disciplines. This applies especially to its governance, most notably in
the area of human-wildlife conflicts. The purpose of this paper is to review the status of urban wildlife
in the United States, especially with an eye towards human-wildlife conflicts and some of the moral
concerns these raise. I will focus primarily on the United States because I know it best and because
it may be best documented for the subjects addressed here, although there are obvious parallels with
issues on a global scale [10]. For the most part this treatment excludes discussion of the commensal
rodents, since they typically engage different administrative, bureaucratic and professional sectors than
do native species.
There are a number of challenges in undertaking this effort. What “urban” itself means can
be ambiguous, describing entities that range from metropolises with millions of residents to small
aggregations with only a few tens of thousands. The peri- and ex-urban associates of urban centers can
be highly variable as well, made up of complex landscape mosaics. There is a gradient from city core
to outlying wildlands along which ecological change occurs [11,12] but “typical” urban human-wildlife
conflicts still are found, in part because the social identity of residents remains urban. Urban species are
highly varied, from near ubiquitous rats (Rattus norvegicus) and raccoons (Procyon lotor) to highly local
javelinas (Pecari tajacu) in the desert southwest and elk (Cervus canadensis) in cities of the mountainous
West. Urban areas are culturally diverse, with their varied populaces bringing different knowledge,
attitudes, values and beliefs into consideration of the human dimensions of wildlife. Clearly, the physical
and social environments for urban wildlife are dynamic, complex, and heterogeneous.
I will only touch on issues of relevance here because they are far more complex than can be addressed
in a single paper. Much of the information available to us on urban wildlife is anecdotal or incompletely
assembled and I will rely on examples to help clarify some of the important points raised. I will first
attempt to place urban wildlife into context as “unwanted”, next set the social environment for conflict,
then address the nature of conflicts in brief and describe the various stakeholders to conflicts and the
approaches that are taken to control wild animals in cities. I will then focus on the humaneness of urban
wildlife management, as well as the management contexts in which urban wildlife control does, as well
as might, occur.
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2. What Does “Unwanted” Urban Wildlife Mean?
Wild animals living in cities are variously identified as residents, colonizers, invaders, ferals, and
overabundant, and more specifically characterized as inquilines, synanthropes and commensals. The
term “unwanted” is commonly understood when applied to stray and abandoned cats and dogs [13], but
far less employed with wild animals than terms such as “pest”, “nuisance”, and “vermin”. A pest is a
human construct, the status of which can change as people’s perceptions and values change and about
which our knowledge is imperfect [14,15]. The term “nuisance” as well has more to do with human
perception than any characteristics inherent to animals or their ecology [16]. Both terms are implicitly
negative, although not so much as “vermin”, “deteriogens” [17], or “sky carp”, which Ankney [18]
reports as used by some to describe urban Canada geese (Branta canadensis). Terms have meanings
and the failure to operationalize them can be harmful [16], potentially desensitizing the public as well
as introducing vagueness and subjectivity into scientific and professional discourse. Well-defined terms
are needed to help set law and policy, making a better lexicon for urban wildlife an important objective.
The use of unwanted follows the Confucian dictate that “If names be not correct, language is not in
accordance with the nature of things” [19] by placing the onus on how people feel about animals, rather
than on an animal’s particular behavior, natural history or ecology.
Those Dirty Raccoons
“How a once revered furbearer became reduced to cockroach status” reads the subtitle to this one
page account in a well-known outdoors magazine [20]. Deriving material from an article in a prominent
Chicago newspaper and interviews with state wildlife agency personnel, the article goes on to mention
how a woman was “hissed at” by a pair of young raccoons who had invaded her home and how raccoon
numbers were skyrocketing as the trapping industry suffered from low pelt prices. The article portrays a
fairly common theme in popular and uninformed writing about urban wildlife: populations are exploding
and animals are increasingly becoming threats; things used to be better and we ought to go back to the
way we were.
3. The Social Environment for Urban Wildlife
Studies of the wildlife preferences of urbanites consistently indicate strong liking for certain groups
such as songbirds and a disliking for animals that are feared (such as snakes) or commonly associated
with causing problems (such as mice) [21–24]. No other wildlife-related activity engages more
Americans than backyard bird feeding or birdwatching, with a majority of birdwatchers coming from
urban areas [25]. Kellert [23] found that urban Americans showed a strong tendency to favor moralistic
and humanistic stances toward wild animals, while rural Americans valued wildlife more for practical
and material (utilitarian) uses. The rise of non-utilitarian attitudes was associated with the demographic
shift from rural to urban living in the United States [26]. More recent research has reframed these
observations by identifying behavior shifts from doministic to mutualistic value orientations occurring
as societies move from industrial to post-industrial status [27–30]. This is relevant when considering
how urban Americans feel about the management of urban wildlife, especially along its nonlethal to
lethal axis. In general, urbanites do not support lethal management of wild animals [23,31,32]. This
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tendency, however, appears dependent on the type of risk and threat people face (or think they face) as
well as whether or not individuals have directly been involved in conflicts themselves.
More than half of the residents of the Chicago metro area found it acceptable to destroy wildlife that
is spreading disease to people, while only slightly more than a quarter approved of lethal control if there
were safety risks to their pets [24]. Coluccy et al. [33] found a majority of Missourians enjoyed seeing
Canada geese, but that those who experienced direct impacts in the form of property damage were likely
to view them negatively and be more supportive of lethal management. Similar sentiments extend to
white-tailed deer (Odocoileus virginianus) [34–36], indicating that the negative encounters individuals
experience with wild animals are important in determining tolerance for individual species. This raises
concerns that these might generalize into broader antipathies for all wildlife [37,38]. The public may be
encouraged to look on animals as human opponents in “Nature Wars”, whether these are being fought
with insects as traditional antagonists [39] or with deer, geese and other higher vertebrates as emerging
combatants [40]. Calls for a “Backyard Battle Plan” [41] or mobilization of the public for “Squirrel
Wars” [42] are made somewhat tongue-in-cheek of course, but they also may help create an environment
that undergirds calls for lethal action or activities that disregard concerns about humaneness against
species judged to be problems.
Lindsey and Adams [43] (p. 279) conclude that most urbanites operate in an “intellectual and
experiential vacuum” with regard to encounters with wild animals. Inside that vacuum it is important to
understand how people perceive risk, given that such perception is likely to drive behavior [44,45]. One
dilemma with urban wildlife control is that perceived risks or those based on fear or misunderstanding
may be disproportionately influential in driving behavior. Many urbanites may also still hold to a simple
belief that wild animals do not “belong” in cities and have no right to be there, or would certainly be
better off if they could be moved to their “natural” habitat.
Urban Coyotes
Coyotes have recently colonized many major metropolitan areas in the U.S. [46]. Conflicts with
coyotes as they first move into an area can be quite different from those occurring after they become
established residents, both because the behavior of the animals is changed and because the novelty of
their being present has passed. Coyotes are territorial and a pair that is not causing problems (such as
killing small pets left outdoors) may keep other coyotes who might do so away. Once people become
familiar with the presence of coyotes they ideally would learn not to leave pets outside unattended,
not feed pets outdoors and engage in better trash management and other cultural practices to minimize
attractants. Aversive conditioning through citizen hazing programs could help shape the behavior of
resident coyotes to head off potential problems. Rather than mount eradication campaigns as sometimes
called for in the initial alarm at their appearance, people and coyotes both benefit from learning what the
rules of coexisting are while settling into generally nonconflict relationships.
4. The Nature of Conflicts with Urban Wildlife
Conflicts with urban wildlife can be visualized as events (raccoons scatter trash left at the curb) or
processes (deer grazing impacts the vegetation in a municipal park), and sometimes both. Conflicts have
spatial and temporal distributions, and their timing, periodicity, sequencing, and intensity are factors
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influencing their nature and expression as well as control, stabilization or resolution. Conflicts tend to
be situationally and contextually distinctive, involving animals who may only be causing a perceived
problem, be wrongly identified as causing a problem, actually be causing a problem or, as sometimes
codified in state regulations, simply be animals that “may” cause problems (e.g. [47]). The impact of
actual problems can range from trivial to severe. Problem-causing animals may be rare, common, or
numerous; increasingly the term “overabundant” is used to justify management, despite the ambiguities
associated with that concept [48,49].
The problems wild animals cause may affect people, property, pets, wildlife, or public resources such
as woodlots or water supplies. Conover et al. [50] and Conover [51] found physical injury, illness,
vehicle collisions and property damage were most cited in metropolitan areas as reasons justifying
control. Aircraft strikes are an important public safety concern and animals around airports may be
lethally controlled in preemptive measures [52]. Protecting biodiversity, preventing environmental
degradation and/or species extinctions, predation on and disease transmission to pets and other preferred
species, and even indirect effects such as alteration of nutrient cycling have also been raised as general
concerns with problem wildlife, urban species included [53].
Beyond conflicts affecting individuals lie those that can involve neighborhoods, communities, and at
times entire municipalities. To address conflicts at the larger landscape level, open public processes and
collaborative, community-based management concepts are increasingly advocated [15,54–56]. These
are not so much intended to completely resolve disputes between stakeholders as to allow for more open
engagement and transparency through processes relatively new in wildlife management [57]. Warburton
and Norton [58] argue that many conflicts involving wildlife damage involve such polarized opinion that
different interest groups may not even agree as to what the problems are. These “wicked” problems [59]
do not have technical solutions and may involve deeply rooted conflicts. Such conflicts may best be
addressed by professionals trained in conflict intervention theory and practice [60]. Implicit in such
approaches is the idea that human-wildlife conflicts can be as much or sometimes more about conflicts
between people over wildlife than conflicts between animals and people themselves.
The human dimensions of human-wildlife conflict are complex and extend well beyond the concepts
addressed above into areas only recently gaining fuller attention. The role of better means of
communication is increasingly emphasized as establishing not only clear understanding of what different
sides mean when speaking to an issue, but what they perceive and weigh as risks, not to mention
adhere to when cognizing such fundamental constructs as “nature”. Perception of risk, disproportionate
responses and social influences are invoked as important features of human-wildlife conflicts [61] while
methodological approaches taken from other disciplines, such as the concept of fault lines from political
science [62], are leading to both a better understanding of the nature of human-wildlife conflicts as well
as the practices needed to address them.
Raccoons in the Trash
A homeowner leaving trash at the curb in plastic bags is dismayed to find that raccoons are ripping
the bags open and scattering it overnight. After calls to municipal agencies asking for their intervention
prove unhelpful, a referral to a local company specializing in wildlife trapping meets with immediate
response and service for a fee in capturing the offending animals. The service provider finishes the work
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in a few days and collects the fee; the homeowner either does not care or perhaps does not want to know
what is done with the raccoons, but state regulations mandate euthanasia or release on site, so it is clear
they are killed. The service provider could have simply advised the homeowner to put the trash out on
the morning of collection, not the night before, or to place the trash in a raccoon resistant dumpster, but
this would be of no financial benefit to the company. The trapping does solve the problem, at least for a
few weeks until other raccoons reoccupy the vacant habitat.
5. Who Controls Urban Wildlife?
Much less information is available on the kind and number of animals controlled in cities, the type and
volume of problems, and the identity of those who engage in wildlife control than would be desirable.
Conover [51] surveyed 1000 households randomly selected from 100 of the largest metropolitan areas
in the United States and reported 57 percent of residents admitting to problems with wild animals in
the previous year. Miller et al. [24] reported similar (58%) findings from a regional survey of the
Chicago metropolitan area. Conover [51] further reported that 69 percent of metropolitan residents
surveyed were involved in managing wildlife around their homes, with 52 percent of their control efforts
being unsuccessful. The Miller et al. [24] study reported slightly more (71%) who attempted their own
solutions, nearly a third of these using household chemicals. In most states, private property owners or
their agents can typically control nuisance wildlife on their land by any legal means, including trapping
and translocation or euthanasia, although some states may require that owners or their agents obtain a
permit to do so. Live-trapping and translocation of animals such as squirrels and raccoons by private
individuals as a “humane” solution to dealing with problem wildlife is unquestionably quite common,
although accurate estimates of this activity are hard to come by.
Resources and services available to the public in resolving conflicts with urban wildlife can come
from local animal shelters and humane societies, nature centers, wildlife rehabilitators, nonprofit
organizations, state and federal agencies and private businesses. The U.S. Department of Agriculture’s
Wildlife Services contracts with a few state wildlife agencies to run a toll-free wildlife advice line
and may participate in fee-for-service contracting with municipalities and private entities in projects
to cull deer, capture and kill Canada geese and trap and kill beaver and coyotes, as well as others [63].
Wildlife Services also plays a major role at airports implementing Bird Aircraft Strike Hazard (BASH)
plans [64]. Municipal animal care and control agencies (shelters and local humane societies) may handle
considerable numbers of wild animals through providing loan of live traps and then either relocating or
euthanizing trapped animals as a service to the community. Some provide telephone advice and most
will directly respond to wild animals in the living space of homes or wildlife in distress. These activities
are typically unreported in literature.
Langenau [65] predicted that a significant industry would become established around urban wildlife
control and this has been proven with the proliferation and growth of private businesses providing
for-fee services [66,67]. One of the first and subsequently largest franchisers of nuisance wildlife
businesses is Critter Control, recently acquired by pest industry giant Rollins. A trade organization,
the Nuisance Wildlife Control Association (NWCOA) now affiliates with the larger National Pest
Management Association (NPMA), bringing further organizational consolidation to the industry. State
wildlife agencies claim the same regulatory responsibility and authority for wildlife in cities as they do

Animals 2015, 5

1098

elsewhere [68,69] and thus bear the principal responsibility for oversight of the private industry sector.
Wide variation exists in the type and quality of statutory and regulatory provisions, however [70,71].
Hadidian et al. [72] surveyed the fifty states and District of Columbia on ten categories of oversight,
ranging from requiring licenses to standards for humane handling and care and assigned a plus one if
statutes and/or regulations existed to address the category and zero if not. The resulting national score for
the states had a mean of 2.16. Only one state has published information from annual reports submitted
by commercial businesses, this being data from a nine year period in Illinois [73], noting that a total of
483,608 wild animals were handled, with a majority (180, 324) being raccoons, of which slightly more
than 127,000 were killed. Adams [69] surveyed state wildlife agencies and found fewer than one percent
of staff biologists occupying positions that focused on urban wildlife, leading him to conclude that an
“infrastructure” for urban wildlife was lacking. This can be attributed in part to the novelty of wildlife
(or at least many species of wild animals) on the urban scene and in part to the overwhelming emphasis
state and federal agencies have traditionally placed on game species or agricultural pests, leading to
bureaucratic and academic infrastructures that have been “captured” by special interests [74].
Municipal Animal Control
Pittsburgh Animal Control, as one example of a municipal animal shelter with a tradition of loaning
traps to the public, euthanized an average of more than 1500 raccoons/year between 2011 and 2014 [75].
The agency also provides services by picking up trapped animals and bringing them to the shelter for
euthanasia, which appears to have led to some of the individuals borrowing traps to document the number
of animals trapped on their property and post challenges online to others to do better.
6. How is Urban Wildlife Controlled?
Urban wildlife control involves the use of many of the same tools and techniques employed for
wildlife elsewhere, except that lethal practices may be somewhat more limited and constrained. The
use of explosives, fumigation, and diseases, for example, would be largely prohibited in cities, while
shooting, trapping and poisoning might be restrained or curtailed. This would not include, however, the
massive amounts of poisons used on rats and mice by individuals, businesses and municipal agencies.
The indiscriminate and over- use of rodenticides has identifiable welfare and conservation consequences,
with secondary and nontarget exposures resulting in the deaths of protected and valued species [76].
Concern over the use of the most dangerous rodenticides may not trump public demand for control,
as some products remain widely employed although known to be inhumane [77,78] even among those
who support the use of toxicants [53]. Poisoning of other species appears uncommon and is illegal,
with the exception of avicides used to poison birds, primarily pigeons, but also species such as gulls,
blackbirds and crows as well [79,80]. Anecdotal reports of people leaving bowls of antifreeze outside to
kill wild or domestic animals they feel are problems exist, but the extent of this practice and others like
it is undetermined.
A popular mode of wildlife control for some in the public is to trap and translocate smaller animals
such as raccoons and squirrels [81]. Once thought to be both humane as well as an ideal solution to
resolving problems with locally abundant animals [82], this approach is increasingly being recognized
as problematic. Among the reasons cited for this are possible welfare compromise for translocated

Animals 2015, 5

1099

animals [83], transmission of disease [84] unacceptable costs [85] and uncertainty over whether the
approach resolves the conflicts it was intended to resolve [32]. Trapping and euthanasia of problem
animals is equally controversial and probably more commonly practiced than trapping and translocation
by commercial businesses [73]. Commercial pest control companies typically are not permitted access
to euthanasia drugs nor to the training available to technicians at animal shelters, restricting their use
of appropriate euthanasia techniques [86]. The use of unstudied, untested and unapproved chemicals
in wildlife euthanasia is particularly problematic, as in the example of acetone (Methyl ketone) [86] to
kill skunks via thoracic injection. Drowning is used by both private individuals and some commercial
businesses as a euthanasia technique, despite strong evidence that it is inhumane [87,88], even though
this was contested by some wildlife professionals [89]. The complex issue of necessity also engages the
debate over euthanasia. Existing published standards for animal euthanasia mainly address procedures
for use on animals in production, companion animals or animals in controlled environments, such as
zoos [90,91]. Standards for wild animals in the U.S. do not yet take into account factors such as the stress
experienced merely being in the presence of humans, as well as the impact associated with handling,
transport and holding prior to an animal’s actually being put to death.
State wildlife agencies typically promote hunting as a preferred means of population control for
species such as deer and geese where not a threat to public safety. Hunting is also often limited in
urban areas because of public opposition [92]. To have a meaningful impact on urban wildlife damage,
hunting would have to reasonably ensure that a large enough portion of the problem-causing population
can be removed to achieve a desired benefit, usually reduction of some type or amount of damage.
Conover [93] argues that hunting could also be beneficial if it changed the behavior of animals in ways
that led to reduced damage, but this remains to be confirmed for urban wildlife. Culling is a specialized
lethal practice, again usually involving deer and geese, which typically engages hired specialists or
volunteer agents. Deer are typically baited and killed by sharpshooters or captured under drop nets and
killed with captive bolt devices [94]. Geese may be shot, but more typically are rounded up when in
the annual molt by herding into pens and either dispatched on site using carbon dioxide chambers or
transported to poultry facilities and killed in the same manner as commercially processed birds. Culling
of deer has been argued as more humane than hunting because of lower wounding rates, especially when
compared to bow and arrow hunting [95].
Trapping is especially problematic for many animal welfare and rights groups [96], but staunchly
defended by others who argue it has a role in controlling problem-causing animals [97,98]. Traps of
many sorts are used in urban wildlife control, including box and cage traps, “body-gripping” devices such
as steel-jawed leghold traps, “enclosed” foothold traps, foot and body snares, and killing traps, including
Conibear-type body crushing traps, neck snares, and drowning sets for animals such as beaver [99]. Some
states, as well as individual counties and municipalities, ban all body-gripping and body-crushing traps,
while others restrict their use to documented public health and safety priorities [99]. International efforts
to improve animal welfare have prompted responses from trapping interests to create Best Management
Practices (BMP’s), but to date no BMP’s have been issued for urban wildlife [100].
Although strategies to control reproduction in wild animals are popular with the public and have
been fairly well researched during the past half century, the majority of the concepts explored have not
proceeded beyond test stages [101,102]. Currently only one product (OvoControl-P, registered for use
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with pigeons) is commercially available in the United States, while immunocontraceptive vaccines for
use primarily on deer, horses, and a wide variety of zoo animals are in use under special or restricted
permits or allowances. While fertility control undoubtedly has a promising future as a humane means of
population limitation, this will best be realized only when orally effective compounds become available.
Current approaches have significant technical, logistical and political hurdles to overcome [103,104] and
may be stymied for some time by having to pass through onerous developmental and testing stages. This
is how many technologies develop however, although usually with better funding and political support.
There are many different kinds of nonlethal tools and strategies used in urban wildlife control,
including repellents, frightening devices and physical exclusion. Home supply and hardware store
shelves testify to the variety of products commercially available, and home remedies (such as mothballs
to force animals to move out of an attic) abound, with most of dubious value and suspect from a
welfare perspective. In any given case nonlethal strategies may work to satisfaction, with exclusion
generally providing the most lasting effects. Any nonlethal strategy, however, can fail if animals
are highly motivated, are particularly numerous, habituate to aversive stimuli, or can defeat physical
barriers. Monitoring and renewed response is needed and especially important when employing
nonlethal strategies. Nonlethal tools and practices can have adverse welfare consequences for wild
animals [105] and this should always be recognized and evaluated as a program component.
Gates et al. [106] and Griffin et al. [107] describe a novel approach for wild animals that use human
structures. This evict-exclude-reunite strategy displaces problem-causing animals while allowing for
family units (usually mothers with dependent offspring) to remain together within the bounds of a known
home range. This means displaced animals simply need to locate another den site, while still able to make
use of other well-known resources, such as food. This approach has been criticized as likely to just shift
problems onto other homeowners by the reasoning that animals with a proclivity for the use of structures
will make these first choices in the relocation process [108]. This remains to be better determined, but the
considerable number and type of dens used, for example, by urban raccoons [109] suggests otherwise.
Nuisance Wildlife Disposal
Cea [110] provides advice in a trade journal suggesting wildlife control operators tell customers as
little as possible about disposition of trapped animals, other than that they would be “relocated”, followed
by further tips on how to use the large 25 gallon buckets that swimming pool chlorine comes in as killing
chambers. These air-tight containers kill by suffocation, which he notes “ . . . can be presented as a very
humane way to dispose of wildlife as the animal simply goes to sleep” [110] (p. 11). In addition to
humaneness, transparency and consumer protection are important elements of urban wildlife control that
to date have been little addressed openly.
7. Humaneness and Urban Wildlife Control
Humaneness is sometimes said to be merely the subjective reaction of observers to the pain and
suffering experienced by others, while at other times is characterized as an objective assessment of
pain and suffering itself [105,111]. In line with the latter, Kirkwood et al. [112] proposed four
welfare measures—the number of animals affected, the cause and nature of the harm, the duration
of harm and the capacity of the animals to suffer—that contribute to an empirical construct for

Animals 2015, 5

1101

humaneness. Developments in welfare assessments for animals, wildlife included, then provide a means
of implementing humane approaches. Assessment is an integral process in animal welfare science
that seeks to systematically evaluate welfare impacts and the means by which better welfare can be
achieved [113]. Hickling [114] advocates use of a “decision cube” in assessing welfare as a part of
control programs, where axes of low to high impacts, certainty of benefits from control, and low to high
extent of suffering can be used to rank programs as more or less humane. Following a similar tact,
Sharp and Saunders [105,115] propose a matrix assessment model that examines both nonlethal and
lethal interventions along a scale of severity and duration, allowing individuals with different interests
and expertise to rank the humaneness of both nonlethal and lethal actions along a scale of severity and
duration. This approach offers a practical way to integrate both expert and lay opinions about lethal and
nonlethal components of control while remaining based in a framework that recognizes two significant
welfare concerns—severity and duration.
Regardless of such objective approaches, subjective reactions to killing, as opposed to non-lethal
techniques, also determine views on humaneness. The public is concerned about the humane treatment
of wildlife, even when perceived as nuisances [66], and this probably drives the preference of most
nuisance wildlife control companies to advertise their services as “humane”. Companies make this claim
even when they kill animals who need not necessarily die, justifying it by their use of killing techniques
that meet conventional standards for providing a humane death. This issue of necessity in killing can be
compared with that of “unnecessary suffering” as an animal welfare concern [116], with both in need
of further explication. The use and misuse of the term “humane” should be examined more thoroughly,
particularly with respect to urban wildlife.
Relative Humaneness
In 1984 the New Jersey legislature enacted a ban on all body gripping or leghold traps. In the spring
of 2015 the New Jersey Fish and Game Commission, an appointed body that passes recommendations to
the New Jersey Division of Fish and Wildlife, proposed that the state allow the use of three trap devices
commonly known as enclosed foothold traps on the grounds that these were different enough from the
banned devices to warrant their exclusion from the legislated ban. This difference can only be explained
by appeal to the argument that this class of devices is more selective in trapping manually dexterous
animals such as raccoons and opossums, only occasionally captures domestic cats and some mustelids,
and effectively will not capture domestic dogs and other canids [117–119]. Opponents of the devices
argue that the “humaneness” argument is based solely on this selectivity, while the powerful coil springs
and steel bar that pin the victim’s limb do not differentiate these devices from other banned traps. They
argue that the appeal to “relative” humaneness is an attempt to circumvent the issue that the devices are
not at all humane for the animals that do get trapped by them.
8. Managing Unwanted Urban Wildlife
No consensus approach to urban wildlife control has yet emerged, and it is unlikely one will soon,
given the many different private and public interests involved and the complex practical as well as moral
issues that should be engaged. This does not mean that a framework for dealing with this activity should
not be initiated, however. The discussion below focuses on some elements of what might be called
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criteria, elements, guidelines or principles for urban wildlife control. At present they would largely serve
heuristic purposes, but initial guidance has at least been drawn up for commercial operators (e.g. [120])
and these could form the basis for more broadly adopted playbooks for many public and private interests.
The point of entry when considering any wildlife control program is whether control is necessary in
the first place [121,122]. To those who assume it is a rightful prerogative of humans to do as they wish
with wild animals this question would seem irrelevant, but for those who feel that how wild animals are
treated is a morally relevant concern, an ethic for urban wildlife becomes important [123]. As Lynn [124]
notes, ethics can represent a “blizzard of concepts”, and it would be beyond the scope of this review to
try to address that field here. An ethical framework for urban wildlife, however, will provide a basis for
addressing moral dilemmas, help in making moral choices, and help improve reasoning processes [125].
Such a framework should include consideration for individual animals as well as populations and species
and their habitats. Leopold’s [126] articulation of a land ethic established the basis for consideration of
habitat (the land) as an ethically relevant construct and placed respect and concern for land directly
in opposition to the utilitarian and consumptive use orientation of traditional development interests.
Dorney [127] somewhat optimistically predicted that an ecology-systems approach would dominate
decision-making in development planning rather than traditional approaches based on economic and
political expediency, leading him to articulate an “ethical triad” for urban ecologists that consisted of
reverence for life, reverence for land and reverence for diversity. Beatley [128] outlined a series of
ethical principles as a moral foundation in guiding the development process, but it appears that these and
a concern for wildlife and habitat still are not part of what Dorney [127] characterized as the “frame of
reference” that development interests embrace. As guidance for how we as individuals might behave,
Lockwood [129] proposes a minimum ethic for insects that calls for refraining from causing them harm
when our own interests are not, or only trivially are, being affected. Samways [130] extends this concept
to argue that the protection of habitat is an essential prerequisite in the protection of populations and
species, laying groundwork for advocating that the biodiversity of cities be valued and conserved, as is
increasingly becoming the case [131]. Thus, a number of concepts are on the table that may productively
be applied to the varied contexts and situations in which urban wildlife is found.
Decision-making in wildlife damage management has traditionally focused on areas such as economy,
efficacy, selectivity and safety as first order concerns [132], and it is only relatively recently that calls
have been made for animal welfare to be considered an equal priority [121]. While rodent control has
long been the separate focus of public health and sanitation agencies [133], it does provide a model
in Integrated Pest Management (IPM) concepts that could contribute to our thinking about managing
conflicts with other vertebrate species as well [134,135]. IPM seeks to integrate science, technology
and policy in programs that aim to achieve “continual improvement” [136] and tacitly acknowledge
that eradication will be unfeasible. This would be especially true for a majority of urban wildlife, as
no program could meet the specific criteria required to be successful in eradication [137] while being
acceptable to a majority of the public. If eradication is not feasible, the focus of control then shifts to
establishing acceptable outcomes through the setting of clear objectives [14,15]. An emerging general
set of management principles for wildlife damage that follows an IPM-like series of decision-making
steps begins to address this need [78,122,138,139]. The following summarize the steps involved:
‚ The need to act must be clear. (justification)
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Any benefits sought must be realistic. (achievability)
The methods to be employed must be able to achieve benefits. (effectiveness)
The approach must be targeted to the problem-causing individuals. (specifity)
The methods used must be the most humane available. (welfare priority)
The consequences of actions must be amenable to evaluation. (monitoring)
The benefits achieved must be maintained. (follow-up)

This leaves us to account finally for the varied situations and contexts within which conflicts between
humans and wild animals occur and control is implemented. In this, there is a strong argument for
pluralistic approaches in ethical guidance [58,127,140]. Eggleston et al. [140], as one example, advocate
a framework for wildlife damage management that in its broader context is based on Principalism—a
pluralistic approach that does not allow any one set of principles to dominate but uses “mid-level”
constructs such as non-malfeasance to improve ethical consideration.
Canada Geese on the Anacostia River
In compliance with the National Environmental Policy Act (NEPA) the U.S. National Park Service
published a final environmental impact statement in 2014 for the Anacostia Watershed in Washington,
DC, USA, addressing the management of a restored 100 acres of wetlands along one of the nation’s more
degraded waterways [141]. The preferred alternative calls for a combination of wetland management
(most of which would be deferred because of expense) together with the annual culling of 40 to 60
percent of the “resident” geese found within the vegetation restoration areas. This would be preceded
by some amount of destruction of eggs and nests as these could be located. The process is to be
open-ended and is deemed necessary because “resident” geese remain year-long in the area and subject
the wetlands to more grazing pressure than would a migratory population. Such “resident” geese are
subject to permissive depredation permitting authorized by the U.S. Fish and Wildlife Service which
views them essentially as a non-native component of the biotic community. Critics have argued that
the Park Service’s plan is neither reasonable nor humane, since the effective designation of some geese
as “non-native” is arbitrary and the effort to protect only a tiny fraction of a much larger and highly
degraded waterway is ecologically unrealistic.
9. Discussion
Urban wildlife control encompasses a wide variety of human decisions and actions. Moving a turtle
out of the road is urban wildlife control, as is rounding up and killing geese when they are in molt or so
young as to never have flown at all. There is a growing need for both practical as well as moral guidance
on human-wildlife interactions in urbanizing environments, both for the sake of the animals and people
as well. The future for humans seems decidedly to be an urban one where both the kind and frequency
of interactions with wildlife is likely to increase. New species of animals will colonize cities, and those
already there will adapt to the environmental challenges they face, some to become in all likelihood
entirely new species, as has already happened with plants [142]. This will give us a very different moral
lens through which to look at conventional ideas about rarity in the natural world and an opportunity to
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appreciate that cities in their completeness can be biotic communities able to be visualized in entirely
new ways [143].
It is not entirely clear what trajectory human-wildlife interactions will follow in cities of the future.
Today’s urbanites are emerging from a period of unfamiliarity with many of the species now common
in cities and there is a possibility that the public will simply adjust to wild animals as familiar and
accepted. Kellert [23] suggested that education would be a critical part of the future of urban wildlife,
and it certainly would be important in reconnecting urbanites with the natural world [128,144]. Van
Herzele et al. [62] stress the role of communication in bridging social divisions. For all parties engaged
in urban wildlife, a minimum ethic at least could take form and begin with Lockwood’s dictate that we
ought to refrain from killing or causing pain when it would have no or only trivial consequences for
ourselves. Such an ethic would not be enforceable, but would have to be taught.
For those providing governance, as well as advice or commercial services, other challenges exist.
If Adams [69] is correct and the infrastructure for urban wildlife is missing, then creating one
becomes a priority. For now the commercial arm of urban wildlife control appears to be following a
traditional pest industry template in which profitability dictates the type and tempo of services, and
wild animals increasingly come to be devalued and treated with questionable methods. State wildlife
agencies could provide more resources and guidance, but this would require both an administrative
commitment and an ideological shift which seems unlikely at this time. An alternative model of wildlife
control could emerge from traditional animal care agencies and local humane societies who already
have the suitable infrastructure, trained and experienced personnel, and organizational ethos to deal
humanely with unwanted animals. Such services would be truly community based. Alternatively, in the
proper statutory and regulatory environment, small consulting entities that subcontract work according
to specific requirements, as envisioned by Dorney [145] for environmental management, might be
possible. A biophilic city concept currently being advanced [146] explores ways of directly connecting
urban populaces with nature, both through biophilic design concepts [147] as well as educational and
experiential focus on fostering understanding and respect for the natural world [144]
The future for urban wildlife will depend not only on reforms in governance such as these or others
not currently foreseen, but as well on cultural change and acceptance that a humane future is not only
desirable, but feasible as well.
10. Conclusions
Although wild animals have been a part of urban living since cities began, it is only quite recently
that attention has turned to urban wildlife as a field of interest unto itself. Wild animals in cities are often
viewed as problematical but undoubtedly are also beneficial, for their aesthetic values, as indicators of
environmental quality and as key to appreciating nature in the city. Full exploration of human-wildlife
relationships in urbanizing contexts has only just begun and many challenges exist in determining what is
needed as proper management and governance. Our approaches to urban wildlife should be governed by
an overarching ethic that holds these animals to be worthy of moral consideration and humane treatment,
whether they are pigeons on the streets of New York city or macaques taking to the roofs in Mumbai.

Animals 2015, 5

1105

Acknowledgments
The author thanks the editors of this special issue for the opportunity to contribute here, and two
anonymous contributors in providing constructive and informative criticism of an earlier draft.
Conflicts of Interest
The author declares no conflict of interest.
References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

14.

15.

16.

Godman, J.D. Rambles of a Naturalist; Thomas, T., Ed.; Ash: Philadelphia, PA, USA, 1833.
Fritter, R.S.R. London's Natural History; Bloomsbury Books: London, UK, 1945.
Halle, L.J. Spring in Washington; Johns Hopkins University Press: Baltimore, MD, USA, 1947.
Kieran, J. A Natural History of New York; Houghton Mifflin Company: Boston, MA, USA, 1959.
Shenstone, J.C. The flora of London building sites. J. Bot. 1912, 50, 117–124.
Scheffey, A.J.W. Farm and urban resources: Remarks of the chairman. Trans. N. Amer. Fish
Wildl. Conf. 1967, 32, 49–50.
Adams, L. Urban Wildlife Habitats; University of Minnesota Press: Minneapolis, MN,
USA, 1994.
Adams, C.E.; Lindsey, K.J. Urban Wildlife Management, 2nd ed.; CRC Press: Boca Raton, FL,
USA, 2009.
Adams, L.W. Urban wildlife ecology and conservation: A brief history of the discipline.
Urban Ecosyst. 2005, 8, 139–156. [CrossRef]
Soulsbury, C.D.; White, P.C.L. Human-wildlife interactions in urban areas: A review of conflicts,
benefits and opportunities. Wild. Res. 2015. [CrossRef]
Blair, R.B. Land use and avian species diversity along an urban gradient. Ecol. App. 1996, 6,
506–519. [CrossRef]
Radeloff, V.C.; Hammer, R.B.; Stewart, S.I.; Fried, J.S.; Holcomb, S.S.; McKeefry, J.F. The
wildland-urban interface in the United States. Ecol. App. 2005, 15, 799–805. [CrossRef]
Herzog, H.; Rowan, A.; Kossow, D. Social attitudes and animals. In The State of the Animals
2001; Salem, D.J., Rowan, A.N., Eds.; The Humane Society of the United States: Washington,
DC, USA, 2001; pp. 55–69.
Braysher, M.; O’Brien, P.; Bromford, M. Towards “Best Practice” Vertebrate Pest Management in
Australia. In Proceedings of the 17th Vertebrate Pest Conference, Rohnert Park, CA, USA, 2–25
March 1996; Timm, R.M., Crabb, A.C., Eds.; University of California: Davis, CA, USA, 1996;
pp. 18–23.
Braysher, M.; Buckmaster, T.; Saunders, G.; Krebs, C.J. Principles Underpinning Best Practice
Management of the Damage Due To Pests in Australia. In Proceedings of the 25th Vertebrate Pest
Conference, Monterey, CA, USA, 5–8 March 2012; Timm, R.M., Ed.; University of California:
Davis, CA, USA, 2012; pp. 300–307.
Colautti, R.I.; MacIsaac, H.J. A neutral terminology to define “invasive” species. Diver. Distr.
2004, 10, 135–141. [CrossRef]

Animals 2015, 5

1106

17. Fall, M.W.; Jackson, W.B. A new era of vertebrate pest control? An introduction. Int. Biodeter.
Biodeg. 1998, 42, 85–91. [CrossRef]
18. Ankney, C.D. An embarrassment of riches: Too many geese. J. Wildl. Manag. 1996, 60, 217–223.
[CrossRef]
19. Schuman, M. Confucius: And the World He Created; Basic Books: New York, NY, USA, 2015.
20. McCombie, B. Those dirty raccoons. Field Stream 1999, 104, 8.
21. Dagg, A.I. Reactions of people to urban wildlife. In Wildlife in An Urbanizing Environment;
Noyes, J.H., Progulski, D.R., Eds.; University of Massachusetts: Amherst, MA, USA, 1974;
pp. 163–165.
22. Brown, T.L.; Dawson, C.P.; Miller, R.L. Interests and attitudes of metropolitan New York residents
about wildlife. Trans. N. Amer. Wildl. Nat. Res. Conf. 1979, 44, 289–297.
23. Kellert, S.R. Urban American perceptions of animals and their natural environment. Urban Ecol.
1984, 8, 209–228. [CrossRef]
24. Miller, C.A.; Campbell, L.K.; Yeagle, J.A. Attitudes of Homeowners in the Greater Chicago
Metropolitan Region Toward Nuisance Wildlife; Program Report SR-00-02; Illinois Natural
History Survey: Champaign, IL, USA, 2001.
25. Carver, E. Birding in the United States: A Demographic and Economic Analysis; Report 2006-4;
USFWS: Washington, DC, USA, 2009.
26. Kellert, S.R.; Westervelt, M.O. Historical trends in American animal use and perception. Int. J.
Stud. Anim. Prob. 1983, 4, 133–146.
27. Manfredo, M.J.; Teel, T.L.; Bright, A.D. Why are public values toward wildlife changing?
Hum. Dim. Wildl. 2003, 8, 287–306. [CrossRef]
28. Teel, T.L.; Manfredo, M.J. Understanding the diversity of pubic interests in wildlife conservation.
Conserv. Biol. 2009, 24, 128–139. [CrossRef] [PubMed]
29. Teel, T.L.; Manfredo, M.J.; Stinchfield, H.M. The need and theoretical basis for exploring wildlife
value orientations cross-culturally. Hum. Dim. Wildl. 2007, 12, 297–305. [CrossRef]
30. Dubois, S.; Harshaw, H.W. Exploring “humane” dimensions of wildlife. Hum. Dim. Wildl. 2013,
18, 1–19. [CrossRef]
31. Reiter, D.K.; Brunson, M.W.; Schmidt, R.H. Public attitudes toward wildlife damage management
policy. Wildl. Soc. Bull. 1999, 27, 746–758.
32. Massei, G.; Quy, R.J.; Gurney, J.; Cowan, D.P. Can translocations be used to mitigate
human–wildlife conflicts? Wildl. Res. 2010, 37, 428–439. [CrossRef]
33. Coluccy, J.M.; Drobney, R.D.; Graber, D.A.; Sheriff, S.L.; Witter, D.J. Attitudes of central
Missouri residents toward local giant Canada geese and management alternatives. Wildl. Soc.
Bull. 2001, 29, 116–123.
34. Kilpatrick, H.J.; LaBonte, A.M. Deer hunting in a residential community: The community’s
perspective. Wildl. Soc. Bull. 2003, 31, 340–348.
35. Butler, J.S.; Shanahan, J.; Decker, D.J. Public attitudes toward wildlife are changing: A trend
analysis of New York residents. Wildl. Soc. Bull. 2003, 31, 1027–1036.
36. Urbanek, R.E.; Allen, K.R.; Nielsen, C.K. Urban and suburban deer management by state
wildlife-conservation agencies. Wildl. Soc. Bull. 2011, 35, 310–315. [CrossRef]

Animals 2015, 5

1107

37. Kretser, H.E.; Curtis, P.D.; Francis, J.D.; Pendall, R.J.; Knuth, B.A. Factors affecting perceptions
of human-wildlife interactions in residential areas of northern New York and implications for
conservation. Hum. Dim. Wildl. 2009, 14, 102–118. [CrossRef]
38. Leong, K.M. The tragedy of being common: Landscape change and perceptions of wildlife.
Soc. Nat. Res. 2010, 23, 111–127. [CrossRef]
39. Winston, M.L. Nature Wars: People vs. Pests; Harvard University Press: Cambridge, MA,
USA, 1997.
40. Sterba, J. Nature Wars: The Incredible Story of How Wildlife Comebacks Turned Backyards into
Battlegrounds; Crown Publishers: New York, NY, USA, 2012.
41. Rutledge, C. Backyard Battle Plan; Penguin Books: New York, NY, USA, 1998.
42. Harrison, G.H. Squirrel Wars: Backyard Wildlife Battles and How to Win Them; Willow Creek
Press: Minoqua, WI, USA, 2000.
43. Lindsey, K.J.; Adams, C.E. Public demand for information and assistance at the human-wildlife
interface. Hum. Dim. Wildl. 2006, 11, 267–283. [CrossRef]
44. Delfosse, E.S. Risk and ethics in biological control. Biol. Control 2005, 35, 319–329. [CrossRef]
45. Quarles, W. Risks of the natural world. Com. Sense Pest Quart. 2010, 26, 3–6.
46. Gehrt, S.D.; Anchor, C.; White, L.A. Home range and landscape use of coyotes in a metropolitan
landscape: Conflict or coexistence? J. Mammal. 2009, 90, 1045–1057. [CrossRef]
47. Commercial Nuisance Wildlife Control (Section 301 KAR 3.120).
Available online:
http://www.lrc.state.ky.us/kar/301/003/120.htm (accessed on 14 July 2015).
48. Caughley, G. Overpopulation. In Problems in Management of Locally Abundant Wild Animals;
Jewell, P.A., Holt, S., Eds.; Academic Press: New York, NY, USA, 1981; pp. 7–10.
49. Augustine, D.; de Calestsa, D. Defining deer overabundance and threats to forest communities:
From individual plants to landscape structure. Ecoscience 2003, 10, 472–486.
50. Conover, M.R.; Pitt, W.C.; Kessler, K.K.; DuBow, T.J.; Sanborn, W.A. Review of human injuries,
illness, and economic losses caused by wildlife in the United States. Wildl. Soc. Bull. 1995, 23,
407–414.
51. Conover, M.R. Wildlife management by metropolitan residents in the United States: Practices,
perceptions, costs, and values. Wildl. Soc. Bull. 1997, 25, 306–311.
52. Cleary, E.C.; Dolbeer, R.A. Wildlife Hazard Management at Airports: A Manual for Airport
Personnel; Federal Aviation Administration: Washington, DC, USA, 2005.
53. Blackie, H.M.; MacKay, J.W.B.; Allen, W.J.; Smith, D.H.V.; Barrett, B.; Whyte, B.I.;
Murphy, E.C.; Ross, J.; Shapiro, L.; Ogilvie, S.; Sam, S.; MacMorran, D.; Inder, S.; Eason, C.T.
Innovative developments for long-term mammalian pest control. Pest Manag. Sci. 2014, 70,
345–351. [CrossRef] [PubMed]
54. Madden, F. Creating coexistence between humans and wildlife: Global perspectives on local
efforts to address human—Wildlife conflict. Hum. Dimen. Wildl. 2004, 9, 247–257. [CrossRef]
55. Decker, D.J.; Raik, D.B.; Carpenter, L.H.; Organ, J.F.; Schusler, T.M. Collaboration for
community-based wildlife management. Urb. Ecosyst. 2005, 8, 227–236. [CrossRef]

Animals 2015, 5

1108

56. Raik, D.B.; Lauber, T.B.; Decker, D.J.; Brown, T.L. Managing Community controversy in
suburban wildlife management: Adopting practices that address value differences. Hum. Dim.
Wildl. 2005, 10, 109–122. [CrossRef]
57. Decker, D.J.; Chase, L.C. Human dimensions of living with wildlife—A management challenge
for the 21st century. Wildl. Soc. Bull. 1997, 25, 788–795.
58. Warburton, B.; Norton, B.G. Towards a knowledge-based ethic for lethal control of nuisance
wildlife. J. Wild. Manag. 2009, 73, 158–164. [CrossRef]
59. Carroll, M.S.; Blatner, K.A.; Cohn, P.J.; Morgan, T. Managing fire danger in the forest of the US
inland northwest: A classic “wicked problem” in public land policy. J. For. 2007, 105, 239–244.
60. Madden, F.; McQuinn, B. Conservation’s blind spot: The case for conflict transformation in
wildlife conservation. Biol. Conserv. 2014, 178, 97–106. [CrossRef]
61. Dickman, A.J. Complexities of conflict: The importance of considering social factors for
effectively resolving human-wildlife conflict. Anim. Conserv. 2010, 13, 458–466. [CrossRef]
62. Van Herzele, A.; Arts, N.; Casear, J. Wildlife comeback in Flanders: Tracing the fault lines and
dynamic of public debate. Eur. J. Wildl. Res. 2015, 61, 539–555. [CrossRef]
63. Chandler, M. The role and services provided by the U.S. Department of Agriculture-Animal Plant
and Health Inspection Service-Wildlife Services Program in the management of conflicts caused
by wildlife in urban areas. Trans. N. Amer. Wildl Nat. Res. Conf. 2003, 68, 235–245.
64. Dolbeer, R.A.; Wright, S.E.; Cleary, E.C. Ranking the hazard level of wildlife species of aviation.
Wildl. Soc. Bull. 2000, 28, 372–378.
65. Langenau, E.E. Anticipating wildlife values of tomorrow. In Valuing Wildlife: Economic and
Social Perspectives; Decker, D.J., Goff, G.R., Eds.; Westview Press: Boulder, CO, USA, 1987;
pp. 309–317.
66. Braband, L.A.; Clark, K.D. Perspectives on wildlife nuisance control: Results of a wildlife
damage control firm’s customer survey. In Proceedings of the 5th Eastern Wildlife Damage
Control Conference, Ithaca, NY, USA, 6–9 October 1991; pp. 34–37.
67. Curtis, P.D.; Richmond, M.E.; Wellner, P.A.; Tullar, B. Characteristics of the Private Nuisance
Wildlife Control Industry in New York. In Proceedings of the 6th Eastern Wildlife Damage
Control Conference, Asheville, NC, USA, 3 October 1993; pp. 49–57.
68. Adams, L.W.; Leedy, D.L.; McComb, W.C. Urban wildlife research and education in North
American colleges and universities. Wildl. Soc. Bull. 1987, 15, 591–595.
69. Adams, C.E. The Infrastructure for Conducting Urban Wildlife Management Is Missing.
In Proceedings of the Transactions of the North American Wildlife and Natural Resources
Conference, Winston-Salem, NC, USA, 26–29 March 2003; pp. 252–265.
70. La Vine, K.; Reeff, M.J.; di Camillo, J.A.; Kania, G.S. The Status of Nuisance Wildlife Damage
Control in the States. In Proceedings of the 17th Vertebrate Pest Conference, Rohnert Park, CA,
USA, 5–7 March 1996; Timm, R.M., Crabb, A.C., Eds.; University of California: Davis, CA,
USA, 1998; pp. 8–12.
71. Barnes, T.G. State agency oversight of the nuisance wildlife control industry. Wildl. Soc. Bull.
1997, 25, 185–188.

Animals 2015, 5

1109

72. Hadidian, J.; Childs, M.R.; Schmidt, R.H.; Simon, L.J.; Church, A. Nuisance wildlife control
practices, policies and procedures in the United States. In Wildlife, Land and People: Priorities
for the 21st Century, Godollo, Hungary, 2001; Field, R., Warren, R.J., Okarma, H., Sievert, P.R.,
Eds.; The Wildlife Society: Bethesda, MD, USA, 2001; pp. 165–168.
73. Bluett, R.D.; George, F.; Hubert, J.; Miller, C.A. Regulatory oversight and activities of wildlife
control operators in Illinois. Wildl. Soc. Bull. 2003, 31, 104–116.
74. Langenau, E.E. Bureaucracy and wildlife: A historical overview. Int. J. Stud. Anim. Prob. 1982,
3, 140–157.
75. WPXI. Available online: http://m.wpxi.com/news/news/local/animal-control-trapping-fewer-r
accoons-pittsburgh-/nmkSF/#__federated=1 (accessed on August 8 2015).
76. Riley, S.P.D.; Bromley, C.; Poppenga, R.H.; Uzal, F.A.; Whited, L.; Sauvajot, R.M. Anticoagulant
exposure and notoedric manage in bobcats and mountain lions in urban southern California.
J. Wildl. Manag. 2007, 71, 1874–1884. [CrossRef]
77. Gregory, N. Assessing the humaneness of pest control methods. In Solutions for Achieving
Humane Vertebrate Pest Control, In the Proceedings of the 2003 RSPCA Australia Scientific,
Canberra, Australia, 25 February 2003; Jones, B., Ed.; pp. 65–84.
78. Mason, G.; Littin, K.E. The humaneness of rodent pest control. Anim. Welf. 2003, 12, 1–37.
79. McLean, M.; Khan, S. A review of 29 incidents involving 4-aminopyridine in non-target species
reported to the ASPCA animal poison control center. J. Med. Toxicol. 2013, 9, 418–421.
[CrossRef] [PubMed]
80. Seamans, T.W.; Belant, J.L. Comparison of DRC-1339 and Alpha-chloralose to reduce herring
Gull populations. Wildl. Soc. Bull. 1999, 27, 729–733.
81. Craven, S.; Barnes, T.G.; Kania, G. Toward a professional position on the translocation of problem
wildlife. Wildl. Soc. Bull. 1998, 26, 171–177.
82. Cooper, J.A. The effectiveness of translocation control of Minneapolis—St. Paul Canada goose
populations. In Integrating Man and Nature, In the Proceedings of the National Symposium on
Urban Wildlife, Chevy Chase, MD, USA, 4–7 November 1986; Adams, L.W., Leedy, D.L., Eds.;
National Institute for Urban Wildlife: Columbia, MD, USA, 1987.
83. Adams, L.W.; Hadidian, J.; Flyger, V. Movement and mortality of translocated urban-suburban
grey squirrels. Anim. Wel. 2004, 13, 45–50.
84. Cunningham, A.A. Disease risks of wildlife translocations. Conserv. Biol. 1996, 10, 349–353.
[CrossRef]
85. Beringer, J.; Hansen, L.P.; Demand, J.A.; Sartwell, J.; Wallendorf, M.; Mange, R. Efficacy of
translocation to control urban deer in Missouri: Costs, efficiency, outcome. Wildl. Soc. Bull.
2002, 30, 767–774.
86. Julien, T.J.; Vantassel, S.M.; Groepper, S.R.; Hyngstrom, S.E. Euthanasia methods in field setting
for wildlife damage management. Hum.-Wildl. Inter. 2010, 4, 158–164.
87. Ludders, J.W.; Schmidt, R.H.; Dein, F.J.; Klein, P.N. Drowning is not euthanasia. Wildl. Soc.
Bull. 1999, 27, 666–670.
88. Ludders, J.W.; Schmidt, R.H.; Dein, F.J.; Klein, P.N. Drowning can no longer be considered
euthanasia: Reply to Bluett. Wildl. Soc. Bull. 2001, 29, 748–750.

Animals 2015, 5

1110

89. Bluett, R.D. Drowning is not euthanasia: Springboard or siren’s song? Wildl. Soc. Bull. 2001, 29,
744–748.
90. American Association of Zoo Veterinarians. Guidelines for Euthanasia of Nondomestic Animals;
American Association of Zoo Veterinarians: Schaumburg, IL, USA, 2006.
91. American Veterinary Medical Association. AVMA Guidelines for the Euthanasia of Animals:
2013 Edition; American Veterinary Medical Association: Schaumburg, IL, USA, 2013.
92. Fulton, D.C.; Skerl, K.; Shank, E.M.; Lime, D.W. Beliefs and attitudes toward lethal management
of deer in Cuyahoga Valley National Park. Wildl. Soc. Bull. 2004, 32, 1166–1176. [CrossRef]
93. Conover, M.R. Effect of hunting and trapping on wildlife damage. Wildl. Soc. Bull. 2001, 29,
521–532.
94. DeNicola, A.J.; VerCauteren, K.C.; Curtis, P.D.; Hyngstrom, S.E. Managing White-tailed Deer
in Suburban Environments; Cornell Cooperative Extension, the Wildlife Society—Wildlife
Damage Management Working Group and the Northeast Wildlife Damage Research and Outreach
Cooperative: Ithaca, NY, USA, 2000.
95. Gregory, N.G. Bowhunting deer. Anim. Wel. 2005, 14, 111–116.
96. Pacelle, W. Foraging a new wildlife management paradigm: Integrating animal protection values.
Hum. Dim. Wildl. 1998, 3, 42–50. [CrossRef]
97. Kenyon, S.; Southwick, R.; Wynne, C. Bears in the Backyard, Deer in the Driveway: The
Importance of Hunting and Trapping in Helping Wildlife Professionals Manage our Treasured
Wildlife Resources; Southwick Associates: Alexandria, VA, USA, 1999.
98. Vantassel, S. Should wildlife trapping have a place in a Christian environmental ethic?
Evangel. Rev. Soc. 2007, 1, 20–41.
99. Fox, C.H.; Papouchis, C.M. Cull of the Wild: A Contemporary analysis of Wildlife Trapping in
the United States; The Animal Protection Institute: Sacramento, CA, USA, 2004; p. 222.
100. Association of Fish and Wildlife Agencies. Best Management Practices for Trapping in the United
States: Introduction. Available online: http://www.fishwildlife.org/files/Introduction_BMPs.pdf
(accessed on 26 July 2015).
101. Fagerstone, K.A.; Miller, L.A.; Killian, G.; Yoder, C.A. Review of issues concerning the use of
reproductive inhibitors, with particular emphasis on resolving human-wildlife conflicts in North
America. Integr. Zool. 2010, 5, 15–30. [CrossRef] [PubMed]
102. Massei, G.; Cowan, D. Fertility control to mitigate human–wildlife conflicts: A review. Wildl. Res.
2014, 41, 1–21. [CrossRef]
103. Kirkpatrick, J.F.; John W. Turner, J. Urban deer contraception: The seven stages of grief.
Wildl. Soc. Bull. 1997, 25, 515–519.
104. Lauber, T.B.; Knuth, B.A.; Tantillo, J.A.; Curtis, P.D. The role of ethical judgements related to
wildlife fertility control. Soc. Nat. Res. 2007, 20, 119–133. [CrossRef]
105. Sharp, T.; Saunders, G. A Model for Assessing the Relative Humaneness of Pest Animal Control
Methods; Australian Government Department of Agriculture, Fisheries and Forestry: Canberra,
Australia, 2008.

Animals 2015, 5

1111

106. Gates, B.; Hadidian, J.; Simon, L. “Nuisance” Wildlife Control Trapping: Another Perspective.
In Proceedings of the 22nd Vertebrate Pest Conference, Monterey, CA, USA, 5–8 March 2012;
Timm, R.M., O’Brien, J.M., Eds.; University of California: Davis, CA, USA, 2006; pp. 505–509.
107. Griffin, J.; Thiele, L.; Lough, P.; Brasted, J.S.M.; Hadidian, J. What is a Humane Wildlife Control
Service? In Proceeding of the 23rd Vertebrate Pest Conference; San Diego, CA, USA, 17–20
March 2008, Timm, R.M., Madon, M.B., Eds.; University of California: Davis, CA, USA, 2008;
pp. 290–293.
108. O’Donnell, M.A.; de Nicola, A.J. Den site selection of lactating female raccoons following
removal and exclusion from suburban residences. Wildl. Soc. Bull. 2006, 34, 366–370.
[CrossRef]
109. Hadidian, J.; Manski, D.A.; Riley, S. Daytime resting site selection in an urban raccoon
population. In Wildlife Conservation in Metropolitan Environments; Adams, L.W., Leedy, D.L.,
Eds.; National Institute for Urban Wildlife: Columbia, MD, USA, 1991; pp. 39–45.
110. Cea, J. Alternatives for nuisance animal disposal. Anim. Damag. Contr. 1996, 4, 11–12.
111. Warburton, B. The “humane” Trap Saga: A Tale of Competing Ethical Ideologies. In Ethical
Approaches to Animal-Based Science, Proceedings of the Joint Anzccart/Naeac Conference,
Auckland, New Zealand, 19–20 September 1997; pp. 131–137.
112. Kirkwood, J.K.; Sainsbury, A.W.; Bennett, P.M. The welfare of free-living wild animals: Methods
of assessment. Anim. Wel. 1994, 3, 257–273.
113. Broom, D.M. The scientific assessment of animal welfare. Appl. Anim. Behav. Sci. 1988, 20,
5–19. [CrossRef]
114. Hickling, G.J. Animal welfare and vertebrate pest management: Compromise or conflict? In
Animal Welfare in the Twenty-First Century: Ethical, Educational and Scientific Challenges;
Baker, R.M., Mellor, D.J., Nicol, A.M., Eds.; ANZCCART: Christchurch, New Zealand, 1994;
pp. 119–124.
115. Sharp, T.; Saunders, G. A Model for Assessing the Relative Humaneness of Pest Animal Control
Methods, 2nd ed.; Australian Government Department of Agriculture; Fisheries and Forestry:
Canberra, Australia, 2011.
116. Hurnik, F.; Lehman, H. Unnecessary suffering: Definition and evidence. Int. J. Study Anim. Prob.
1982, 3, 131–137.
117. Proulx, G.; G.F. Hubert, J.; Hungerford, L.L. Evaluation of Two Footholding Devices to Capture
Raccoons in Non-Drowning Water Sets. In Proceedings of the Eleventh Midwest and Seventh
Southeastern Furbearer Workshop, Wagoner, OK, USA, 12–16 April 1993.
118. Hubert, G.F.; Hungerford, L.L.; Proulx, G.; Bluett, R.D.; Bowman, L. Evaluation of two
restraining traps to capture raccoons. Wildl. Soc. Bull. 1996, 24, 699–708.
119. Austin, J.; Chamberlain, M.J.; Leopold, B.D.; Burger, L.W., Jr. An Evaluation of EGG™ and wire
cage traps for capturing raccoons. Wildl. Soc. Bull. 2004, 32, 351–356. [CrossRef]
120. New York State Department of Environmental Conservation. Best Practices for Nuisance Wildlife
Control Operators. Available online: http://nwco.net/ (accessed on 30 June 2015).

Animals 2015, 5

1112

121. Schmidt, R.H. Animal Welfare and Wildlife Management. In Proceedings of the 45th North
American Wildlife and Natural Resources Conference, Washington, DC, USA, 17–22 March
1989; pp. 468–475.
122. Littin, K.E.; Mellor, D.J.; Warburton, B.; Eason, C.T. Animal welfare and ethical issues relevant
to the humane control of vertebrate pests. New Zeal. Vet. J. 2004, 52, 1–10. [CrossRef] [PubMed]
123. Hadidian, J.; Fox, C.H.; Lynn, W.S. The Ethics of Wildlife Control in Humanized Landscapes.
In Proceedings of the 22nd Vertebrate Pest Conference, Monterey, CA, USA, 5–8 March 2012;
Timm, R.M., O’Brien, J.M., Eds.; University of California: Davis, CA, USA, 2006; pp. 500–504.
124. Lynn, W.S. Animals, ethics, and geography. In Animal Geographies; Wolch, J., Emmel, J., Eds.;
Verso: New York, NY, USA, 1998; pp. 280–297.
125. McCoy, E.; Berry, K. Using an ecological ethics framework to make decisions about the relocation
of wildlife. Sci. Eng. Ethics 2008, 14, 505–521. [CrossRef] [PubMed]
126. Leopold, A. A Sand County Almanac; Oxford University Press: New York, NY, USA, 1949.
127. Dorney, R.S. Environmental assessment: The ecological dimension. J. Am. Water Works Assoc.
1977, 69, 182–185.
128. Beatley, T. Ethical Land Use; The Johns Hopkins University Press: Baltimore, MD, USA, 1994.
129. Lockwood, J.A. The moral standing of insects and the ethics of extinction. Fl. Entom. 1987, 70,
70–89. [CrossRef]
130. Samways, M.J. Insect conservation ethics. Envir. Conserv. 1990, 17, 7–8. [CrossRef]
131. Puppim de Oliveira, J.A.; Balaban, O.; Doll, C.N.H.; Moreno-Peñaranda, R.; Gasparatos, A.;
Iossifova, D.; Suwa, A. Cities and biodiversity: Perspectives and governance challenges for
implementing the convention on biological diversity (CBD) at the city level. Biol. Conserv. 2011,
144, 1302–1313. [CrossRef]
132. Conover, M.R. Resolving Human-Wildlife Conflicts: The Science of Wildlife Damage
Management; Lewis Publishers: New York, NY, USA, 2002.
133. Snetsinger, R. The Ratcatcher’s Child: The History of the Pest Control Industry; Franzak & Foster
Company: Cleveland, OH, USA, 1983.
134. Witmer, G. The Ecology of Vertebrate Pest and Integrated Pest Management (IPM). In
Perspectives in Ecological Theory and Integrated Pest Management; Kogan, M., Jepson, P., Eds.;
Cambridge University Press: Cambridge, UK, 2007; pp. 393–410.
135. Hadidian, J. Integrated Pest Management (IPM) for Vertebrates: Do we need to broaden the
concept? In Proceedings of the 24th Vertebrate Pest Conference, Sacramento, CA, USA, 22–25
February 2010; Timm, R.M., Fagerstone, K.A., Eds.; University of California: Davis, CA, USA,
2010; pp. 361–364.
136. Fitzner, M.S. Three Decades of Federal Integrated Pest Management Policy. In Pesticides in
Agriculture and the Environment; Wheeler, W.B., Ed.; Marcel Dekker, Inc: New York, NY, USA,
2002; pp. 1–24.
137. Bomford, M.; O’Brien, P. Eradication or control for vertebrate pests? Wildl. Soc. Bull. 1995, 23,
249–255.

Animals 2015, 5

1113

138. Mellor, D.; Monamy, V. Ethical Issues in Vertebrate Pest Management: Can We Balance The
Welfare of Individuals and Ecosystems? In Proceedings of the ANZCCART Conference, Dubbo,
Australia, 26–27 May 1999; Mellor, D., Monamy, V., Eds.; pp. 79–89.
139. Boulanger, J. What’s New on the Animal Protection Radar? In Proceedings of the 13th Wildlife
Damage Management Conference, Saratoga, NY, USA, 4–8 May 2009; Boulanger, J., Ed.;
Cornell University: Ithaca, NY, USA, 2009; pp. 1–8.
140. Eggleston, J.E.; Rixecker, S.S.; Hickling, G.J. The role of ethics in the management of New
Zealand’s wild mammals. New Zeal. J. Zoo. 2003, 30, 361–376. [CrossRef]
141. National Park Service. Final Anacostia Park Wetlands and Resident Canada Goose Management
Plan/Environmental Impact Statement; Interior, U.S. Department of the Interior: Washington, DC,
USA, 2014.
142. Lowe, A.J.; Abbott, R.J. A new British species, Senico eboracensis (Asteracae), another hybrid
derivative of S. vulgaris L and S. squalidus L. Watsonia 2003, 34, 375–388.
143. Wolch, J. Zoopolis. In Animal Geographies: Place, Politics, and Identity in the Nature-Culture
Borderlands; Wolch, J., Emel, J., Eds.; Verso: London, UK, 1998; pp. 119–138.
144. Louv, R. Last Child in the Woods; Algonquin Books of Chapel Hill: New York, NY, USA, 2008.
145. Dorney, R.S. The Professional Practice of Environmental Management; Springer-Verlag:
New York, NY, USA, 1989.
146. Beatley, T. Biophilic Cities: Integrating Nature into Urban Design and Planning; Island Press:
Washington, DC, USA, 2010.
147. Kellert, S.R.; Heerwagen, J.H.; Mador, M.L. Biophilic Design: The Theory, Science and Practice
of Bringing Buildings to Life; John Wiley & Sons: Hoboken, NJ, USA, 2008.
© 2015 by the author; licensee MDPI, Basel, Switzerland. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/4.0/).

