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ABSTRACT. Human-wildlife conflicts are a global conservation and management challenge. Multipredator systems present added
complexity to the resolution of human-wildlife conflicts because mitigation strategies often are species-specific. Documenting the type
and distribution of such conflicts is an important first step toward ensuring that subsequent management and mitigation efforts are
appropriately targeted. We reviewed 16 years of records of complaints about two species of strict carnivores, wolves (Canis lupus) and
cougars (Puma concolor), and two species of omnivores, grizzly bears (Ursus arctos) and black bears (Ursus americanus) in southwestern
Alberta and evaluated the temporal and spatial distribution of these complaints. Conflicts were most frequently associated with bears
(68.7% of complaint records), reflecting a diversity of conflict types attributable to their omnivorous diets. Although grizzly bears
killed and injured livestock, the majority of conflicts with bears were attributable to attractants (grain and dead livestock for grizzly
bears, garbage for black bears). In contrast, wolf and cougar incidents were almost exclusively related to killing or injury of livestock.
Complaints for both bear species have increased over the past 16 years while cougar and wolf complaints have remained relatively
constant. Grizzly bear and cougar conflicts have been expanding into private lands used for agriculture. Although community driven,
targeted mitigation measures have helped reduce conflicts with grizzly bears at the site level, conflicts at the broader scale have continued
to increase and continued work is necessary. Long-term human-carnivore coexistence clearly is possible, facilitated by continued
monitoring and local efforts to mitigate conflicts.
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INTRODUCTION
For many people, carnivores have intrinsic value (Leopold 1943,
Kellert 1980, Bruskotter et al. 2015, Vucetich et al. 2015), and
often are used as flagship species for conservation efforts (Carroll
et al. 2001, Dickman et al. 2011). However, large carnivores also
pose many real and perceived threats to people and communities
that live within carnivore home ranges. Carnivores can kill
livestock and pets (e.g., Naughton-Treves et al. 2003, Morehouse
and Boyce 2011, Miller et al. 2015), cause property damage (e.g.,
Wilson et al. 2006, Treves 2009), affect cattle weight gain (Ramler
et al. 2014), and pose a risk to human safety (e.g., Treves and
Naughton-Treves 1999, Ratnayeke et al. 2014). Although
separating people and carnivores at small scales, e.g., exclusion
from calving pastures or yard sites, often is desirable, the
separation model is unrealistic at larger scales where there is not
enough space for carnivores if they are restricted from humansettled lands (e.g., Woodroffe and Ginsberg 1998, Chapron et al.
2014). Instead, facilitating coexistence between people and large
carnivores is essential to carnivore persistence (Carter and Linnell
2016).
The definition of human-wildlife coexistence varies among
individuals and is influenced by human values, attitudes, and
tolerance, but in a general sense, human-wildlife coexistence
occurs when viable populations of wildlife inhabit the same
landscape as humans without infringing on the safety, rights, and
property of people. Wildlife and people overlap in many regions
of the world, often with varying degrees of success. In western
North America, national parks and wilderness areas often were
designated with scenic grandeur and tourism in mind rather than
ecological processes (Newmark 1985), resulting in protected
landscapes that are typically limited to “rock and ice” type
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habitats (Joppa and Pfaff 2009). To meet their habitat and
resources needs, wide-ranging large carnivores must use resources
outside of protected areas (Noss et al. 1996, Hansen and Rotella
2002), potentially bringing them in contact with human land-use
activities such as livestock and crop production.
Indeed, privately owned rangelands provide valuable habitats for
large carnivores outside of protected landscapes (Northrup et al.
2012, Sayre et al. 2012, Jenkins et al. 2015). Alberta provides an
example of carnivores inhabiting human-settled lands, and
conflicts between people and carnivores are prominent in the
southwestern corner of the province (Morehouse and Boyce 2011,
Alberta Government 2014a). In this region, human-settled lands
used predominantly for agriculture (Statistics Canada 2011,
Alberta Agriculture and Rural Development 2014) overlap with
the geographical ranges of all native large carnivores including
wolves (Canis lupus), cougars (Puma concolor), black bears (Ursus
americanus), and grizzly bears (U. arctos). Wolf predation of
livestock dominates payments made through the provincial
compensation program (Morehouse and Boyce 2011; Alberta
Conservation Association, unpublished data), but it is unclear if
these compensation payments are reflective of the broader issue
of large carnivore conflicts.
Because of their ecological importance coupled with their threats
to human communities, facilitating coexistence between humans
and large carnivores in shared landscapes is a pressing challenge
to conservation efforts and those tasked with managing such
conflicts (Decker and Chase 1997, Ripple et al. 2014). Mitigating
conflicts to promote coexistence depends on accurate
documentation regarding the type and distribution of conflicts
over time as well as an evaluation of the biological drivers of those
conflicts.
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The species responsible for damages can vary from one region to
another. For example, in some regions of Africa livestock losses
are due primarily to baboons (Butler 2000), whereas in other areas
hyenas are the species responsible for the majority of livestock
predation (Holmern et al. 2007). Thus, regional analyses are
necessary to determine which species are causing the most damage
and subsequently develop species-specific mitigation options. We
reviewed 16 years of large-carnivore complaint records in a
multipredator system and examined their spatial distribution and
annual temporal patterns. Because of variation in foraging
strategies (omnivory vs. carnivory), we predicted that conflicts for
the bears would be more varied than for wolves and cougars that
are strictly carnivorous. We discuss species-specific reasons for
the observed conflict patterns, potential mitigation options to
reduce conflict, and human factors influencing reporting rates.
Our data represent a unique long-term study that provides insights
into the global conservation challenge of human-wildlife
coexistence.
STUDY AREA
We studied large carnivore conflicts in a 23,700 km² area of
southwestern Alberta (Fig. 1) that was bounded by the Highwood
River to the north, British Columbia to the west, and Montana
to the south. The eastern boundary was defined by the eastern
extent of Wildlife Management Units in the area. Highway 3
bisected the study area; this 2-lane highway is the major east-west
transportation corridor in the region. A sharp transition from
agricultural land and prairie habitats to the east to mountainous
forested areas to the west characterizes the region. The landscape
is shaped by strong winds; cold winters follow warm, dry summers.
The study area was a mix of public land (20%) including Waterton
Lakes National Park and provincial Crown lands. The remaining
80% of land within our study area was privately owned. The
largest towns within the area were Pincher Creek (population
3685), Cardston (population 3580), and the Municipality of
Crowsnest Pass (population 5565; Statistics Canada 2011).
Fig. 1. Map of study area in southwestern Alberta. The
Municipality of Crowsnest Pass is a linear series of small towns
along the Highway 3 transportation corridor.

Black bear, grizzly bear, cougar, and wolf are present. With the
exception of grizzly bears, all large carnivore species are
considered “secure” within the province and have a hunting
season (Table 1). Registration is compulsory for harvested wolves
and cougars, but not for black bears (Alberta Government 2014b).
Ungulates include mule deer (Odocoileus hemionus), white-tailed
deer (O. virginianus), elk (Cervus canadensis), bighorn sheep (Ovis
canadensis), and moose (Alces alces). Domestic cattle (Bos
taurus), and a small number of sheep (Ovis aries) and goats (Capra
hircus) also are present. Cattle are grazed seasonally from June
through October on public forest reserve grazing allotments.
Agriculture is the predominant land use on private lands
(Statistics Canada 2011, Alberta Agriculture and Rural
Development 2014).
Table 1. Provincial status and hunting information for each large
carnivore species in southwestern Alberta. Information current
as of May, 2015 (Alberta Government 2014).
Species

Provincial
Status

Hunting
Season

Hunting for Control of
§
Livestock Predation

Grizzly Bear
(Ursus arctos)
Black Bear
(Ursus americanus)
Wolf
(Canis lupus)
Cougar
(Puma concolor)

Threatened

no

†

no

Secure

yes

yes

Secure

yes

‡

yes

Secure

yes

yes

|

¶

|

†

Hunting season for grizzly bears was suspended in 2006.
There is also a trapping season for wolves.
§
Heading under Alberta Hunting regulations, but there is no stipulation
that evidence of livestock predation must be provided.
|
Any owner or occupant of private land, anyone authorized to keep
livestock on public land, or any resident authorized by the preceding
may hunt on described lands without a license at all times of the year.
¶
Any owner or occupant of private land, anyone authorized to keep
livestock on public land, or any resident authorized by the preceding
may hunt on described lands, or any lands within 8 km, without a
license at all times of the year.
‡

METHODS
We reviewed and categorized Government of Alberta
enforcement occurrence records for grizzly bears, black bears,
wolves, and cougars from the Blairmore, Cardston, Claresholm,
and Pincher Creek Fish and Wildlife Districts from 1999 (date of
creation of electronic occurrence database) through 2014. These
occurrence records represent complaint data. When someone in
Alberta makes a complaint to their local Fish and Wildlife office
about large carnivores, the details of the complaint are recorded
as text summaries in the provincial enforcement database. Thus,
it was necessary to individually review each record to extract the
pertinent information. We retained only those records reporting
an actual interaction with a large carnivore; all noncarnivore
records were excluded from the final database. We used the
following terms (Hopkins et al. 2010) to classify each carnivore
occurrence:
. Sighting: seemingly unaware of the person, no observable
stress-related response during the interaction;
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. Incident: property damage, obtained anthropogenic food,
killed or attempted to kill livestock or pets, or involved in a
vehicle collision;
. Human conflict: physical contact with person, charged
(bears) a person, or was intentionally harmed or killed by
the person.
Human conflict records can include both legal and illegal harvest
of carnivores. Legal harvest can include hunter harvest; we
retained these records in our analysis because the occurrence
records do not always provide enough detail to determine if the
harvest was a result of a preceding large carnivore conflict. For
example, a landowner experiencing livestock depredation may
provide access to a wolf hunter who subsequently harvests several
wolves from his/her property. This event might simply be reported
as “legal hunter harvest” in the occurrence records. In Alberta,
reporting harvested animals is only compulsory for wolves and
cougars (Alberta Government 2014b).

and 1120 for cougars). Of these, locations were provided or
derived for 5853 records. Cougar incidents stayed relatively
constant, as did wolf incidents except for a high point in 2008 and
2009 (Fig. 2, A and B). Black bear incidents fluctuated over time
and reached their highest level in 2014 (Fig. 2C). Grizzly bear
incidents showed an increase beginning in 2006 (Fig. 2D).
Fig. 2. Wolf, Canis lupus (A), cougar, Puma concolor (B), black
bear, Ursus americanus (C), and grizzly bear, Ursus arctos (D)
occurrences by type from 1999 through 2014 in southwestern
Alberta, Canada.

Although we report sightings, we focus our analysis and
discussion on incidents and human conflicts rather than sightings
because they represent actual interactions between people and
carnivores. We subdivided categories to provide more insight
regarding potential driving factors. Incident type was identified
as property damage, livestock, attractant, and other (primarily
vehicle collisions) based on the details provided in the occurrence
record; specific attractants were identified as grain, dead stock
and boneyard, bee yard, silage, vegetation, garbage, bird feed,
campsite, pet food, and other, e.g., horse pellets, pig feed, or
wildlife hide. We excluded records that did not fit into the above
categories. For example, enforcement records occasionally
contained requests for information, e.g., request for bear safety
information or officer presentation, or situations where a large
carnivore was not actually involved, e.g., coyote mistaken for wolf.
We removed these records from our database. Additionally, we
excluded any records that were outside our study area.
When geographic coordinates were provided, we mapped
complaint locations in a GIS (ArcMap 10.2, ESRI, Redlands,
CA). Some records provided only a legal land description, i.e.,
quarter section, or address. In these cases, we derived GPS
coordinates using the physical address or by calculating the center
of the quarter section. Thus, mapped locations are accurate to
the quarter section scale (800 × 800 m). If we could not identify
a location to the quarter-section (65 ha), we excluded the event
from our maps. However, we retained all records for our summary
statistics.
We summarized occurrence frequency by species and year. For
incidents, we described incident type for each species and used a
chi-square test to compare frequency of incident type among
species. We summarized attractant type for grizzly bears and black
bears and compared frequency of attractant type across the bear
species using a chi-square test. To evaluate the change in
distribution patterns, we calculated the distance of each
occurrence from the edge of public land (to evaluate eastward
progression), compared means using a single-factor ANOVA, and
plotted mean distances over time.
RESULTS
We analyzed 6365 records that had accumulated over the 16-year
period (1855 for grizzly bears, 2531 for black bears, 859 for wolves,

Incident type varied among species (χ²9 = 1188.9, P < 0.001) and
was predominantly livestock for wolves (97.1%) and cougars
(84.4%; Fig. 3). For black bears, attractant was the most common
incident type (80.4%) (Fig. 3). Frequency of attractant type
differed between bear species (χ²9 = 544.8, P < 0.001). The most
common attractants for black bears were garbage (37.5%),
vegetation (19.4%), and birdfeeders (11.1%; Fig. 4A), whereas
most grizzly bear incidents were related to attractants (55.3%)
followed by livestock (39.5%; Fig. 3). For grizzly bears, the main
attractant was grain (43.1%) followed by boneyards/deadstock
(37.1%; Fig. 4B).
The mean distance from public land of grizzly bear, black bear,
and cougar occurrence records differed significantly among years
(grizzly bear: F = 5.1, df = 15, P < 0.001; black bear: F = 3.8, df
= 15, P < 0.001; cougar: F = 2.1, df = 15, P = 0.009). Mean
distances from public land for grizzly bear and cougar occurrences
records have increased from 1999–2014 with increasing
occurrences in eastern sections of the study area (Fig. 5B and D,
Fig. 6). Black bear occurrence records had a slight negative trend
and average distance from public land has decreased (Fig. 5C).
Wolf mean distance to public land did not differ significantly
across years (F = 1.2, df = 15, P = 0.231; Fig. 5A).
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Fig. 3. Large carnivore incidents by species and type (grizzly
bear, Ursus arctos; black bear, Ursus americanus; wolf, Canis
lupus; and cougar, Puma concolor). Percentages are cumulative
over 1999 through 2014.

Fig. 5. Average distance in meters of occurrence records from
the public land boundary by species and year (wolf, Canis
lupus; cougar, Puma concolor; black bear, Ursus americanus;
and grizzly bear, Ursus arctos). Data are from southwestern
Alberta, Canada.

Fig. 4. Primary attractants for (A) black bear, Ursus americanus
(n = 816) and (B) grizzly bear, Ursus arctos incidents (n = 420)
in occurrence records in southwestern Alberta, Canada 1999–
2014.

Fig. 6. Spatial locations of grizzly bear (Ursus arctos)
occurrences records in southwestern Alberta, Canada 1999
through 2014 grouped in four-year increments. The shaded
green area represents the public land portion of the study area.
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In total for all species, we classified 522 occurrences as human
conflicts. Of these, 414 resulted in human-caused death of the
carnivore (grizzly bear n = 28, black bear n = 50, wolf n = 135,
cougar n = 201). The most common reasons for humans killing
carnivores were legal hunter harvest (46.4%) and defense of
property (30.4%).
DISCUSSION
Accurate documentation of human-wildlife conflict patterns
helps target conflict resolution, and provides a baseline against
which to measure future conflict mitigation program success.
Within our study area, the human population is stable to
decreasing (Statistics Canada 1996, 2001, 2006, 2011, 2016), and
land tenure has remained constant at a landscape level, i.e., no
change in the proportion of private land. Southwestern Alberta
municipalities are characterized by remote properties with little
subdivision, and are not experiencing the same urban sprawl as
municipalities closer to Calgary, the major urban center of
southern Alberta (Miistakis Institute for the Rockies 2003).
Demographic data suggests an aging population with little
mobility; the majority of the population lived at the same address
five years ago for each of the three census years considered
(Statistics Canada 1996, 2001, 2006, 2011, 2016), suggesting that
changes in reporting rates are not driven by new residents
unaccustomed to living with carnivores. Therefore, we eliminate
human population increase and changes in demographics as the
main reasons behind increasing carnivore conflicts, and focus
instead on explanations pertinent to each species, as well as human
factors that influence reporting rates.
Species-specific behaviors offer explanations for the observed
patterns in the occurrence records. Similar to other multipredator
systems where felids typically killed fewer livestock than other
predators (e.g., Rigg et al. 2011, Karanth et al. 2012), cougar
livestock incidents were the lowest of all carnivores in our study
despite an expanding and increasing population (Knopff et al.
2014). Although cougars occasionally kill livestock, cougar diet
in southwestern Alberta, like many regions of North America, is
primarily deer (Anderson and Lindzey 2003, Knopff et al. 2009,
Bacon et al. 2011, Banfield 2012). The preferred prey mass for
cougars is 70–165 kg (Murphy and Ruth 2009), which is lower
than cattle weights (predominant livestock in study area). Even
in areas of high cougar and livestock density, deer are preferred
prey (Bacon et al. 2011). Despite the widespread global
availability of livestock, Newsome et al. (2015) found that
livestock composed on average only 17% of food items in felid
diets.
Similarly, wolf incidents were almost exclusively livestock related,
but occurred more frequently than for cougars. The 2008 and 2009
peaks in wolf incidents coincide with our previous research in the
area when we identified wolf kill sites using GPS radio collars
(Morehouse and Boyce 2011). Missing livestock, i.e., animals not
located at the end of the grazing season, are a concern for ranchers,
and previous research indicates that these missing livestock often
were depredated by wolves (Morehouse and Boyce 2011).
However, without the use of GPS radio collars to locate wolf kill
sites many depredated livestock are not found. Thus, data from
2008 and 2009 are likely more representative of the true number
of incidents in the area rather than the outliers they appear to be.
Radio telemetry can also be used as a tool to deter collared animals

from livestock, thereby potentially reducing predation events (e.g.,
Stone et al. 2017).
Further, wolves are opportunistic, flexible hunters with diets
depending on availability and vulnerability of prey (Huggard 1993,
Cressman and Garay 2011, Morehouse and Boyce 2011, Metz et
al. 2012), and livestock depredation by wolves is common in many
areas of the world (e.g., Rigg et al. 2011, Li et al. 2015, Ali et al.
2016, Fernández-Gil et al. 2016). Wild prey have evolved various
predator-avoidance strategies (Fortin et al. 2005, Laporte et al.
2010), whereas cattle lack consistent, predictable, and timely
predator-avoidance strategies (Laporte et al. 2010, Muhly et al.
2010a), making them potentially more vulnerable to predation.
When cattle are free ranging, however, the wolf-cattle depredation
problem is particularly complex. Grazing season in North America
typically coincides with the wolf pup-rearing season when the
nutritional demands of wolves are considerable because of the need
to satisfy growing pups, potentially heightening cattle depredation
risk (Fritts et al. 2003). Full wolf pack removal can reduce future
livestock depredation events in a local area (Bradley et al. 2015),
but lethal control is not always socially acceptable (Bruskotter et
al. 2009). Nonlethal options including increased human presence
(e.g., range-riding: horseback riders monitoring livestock),
livestock guardian dogs, changes in cattle age classes, electric
fencing and fladry (a string of flags hung along a fence), and
changing calving dates have helped reduce livestock depredation
in certain situations (Shivik and Martin 2000, Smith et al. 2000,
Bradley and Pletscher 2005, Shivik 2006, Muhly et al. 2010b, Breck
et al. 2011, Barnes 2015). Such methods, however, often are only
successful for short, e.g., 60 days, durations (Musiani et al. 2003,
Shivik 2006), and wolf predation of livestock remains a challenging
problem wherever wolves and livestock overlap.
Macronutrient requirements might also play a role in carnivore
predation on livestock; in a laboratory setting domestic dogs
selected a diet lower in protein but higher in lipids (Kohl et al.
2015), and meat from domestic livestock is typically higher in lipid
content than meat from wild prey (Eaton and Konner 1985,
Davidson et al. 2011, Coogan and Raubenheimer 2016). This diet
preference of dogs contrasts that of domestic cats, which selected
diets highest in protein energy (Hewson-Hughes et al. 2013, Kohl
et al. 2015). If wolves and cougars are selecting diets that optimize
their macronutrient intake, then these differences in nutrient
selection between species might explain the higher proportion of
livestock killed by wolves as compared to cougars, both in our
study and around the world (Newsome et al. 2015).
In contrast to many of the strictly carnivorous species in the order
Carnivora, bears are omnivores, resulting in more varied incident
types. Because of their ability to exploit a wide range of food
sources, omnivores often are associated with human-wildlife
conflicts. In addition to bears, omnivorous species including wild
boars (Sus scrofa), collared peccaries (Tayassu tajacu), skunks
(Conepatus chinga), badgers (Meles meles), and Andean foxes
(Pseudalopex culpaeus) are responsible for human-wildlife
conflicts in many regions of the world (Young 1997, Rao et al.
2002, Pérez and Pacheco 2006, Delahay et al. 2009, Thapa 2010).
Further, omnivores are better suited to adapt to increasingly
urbanized environments (Baker and Harris 2007, Kark et al. 2007,
Gilleland 2010). Nonpredation incidents are typically not reflected
in predator compensation payments, highlighting the importance

Ecology and Society 22(3): 4
https://www.ecologyandsociety.org/vol22/iss3/art4/

of reviewing complaint data so that mitigation can be most
appropriately targeted. Jurisdictions outside Alberta maintain
similar databases, and we suggest that evaluating these data can
provide important insights into large carnivore conflicts.
Similar to the patterns found by our occurrence record review,
crops, food waste, and livestock carcasses feature prominently in
the diet of ursids across the globe; killing of livestock occurs less
frequently (Newsome et al. 2015). Both black bears and grizzly
bears preferentially select mixed diets (Erlenbach et al. 2014,
Coogan and Raubenheimer 2016, Costello et al. 2016). For
example, in a recent study in Wyoming bears consumed 1–20
different foods per day, with an average of 7.3 (Costello et al.
2016). Black bear use of human-settled areas and associated food
sources often increases when natural foods are scarce (Howe et
al. 2010, Baruch-Mordo et al. 2014, Lewis et al. 2014). Although
not monitored, a poor berry year and decreased natural foods in
2014 could explain some of the observed 2014 increase in black
bear incidents. In our study, black bear incidents were
predominately attributable to attractants including garbage,
birdfeeders, and vegetation. The provincial government’s
BearSmart program, active in the Crowsnest Pass since 2006
(http://www.bearsmart.alberta.ca), focuses on reducing attractants
within local communities (e.g., removal of birdfeeders during
summer, replacing fruiting trees with nonfruiting trees, etc.),
securing garbage until pick-up (Solid Waste Collection and
Disposal Bylaw 863, 2013), and aversive conditioning programs
to discourage black bears from visiting these communities.
Providing technical assistance to an individual experiencing black
bear problems can be a more effective long-term solution than
relocation of the problem black bear, though human behaviors
take time to change (Campbell 2012, Voyles et al. 2015).
Like black bears, grizzly bears are omnivorous, but they typically
occupy a wider range of habitats than do black bears, and are
more likely to occur in open habitats than black bears (Herrero
1978, Apps et al. 2006). Grizzly bears are exposed not only to
different attractants, but in some instances their physical strength
and long claws allowed them to better access these attractants.
For example, grizzly bears will dig at the base of a grain bin,
ripping through a wooden floor until grain is exposed (Fig. 7).
Additionally, they are the more carnivorous of the two bear
species (Fortin et al. 2013) and grizzly bear depredation and/or
injury of livestock was documented in the occurrence records.
Grizzly bears prefer a mixed diet including 17% protein energy,
with lipid and carbohydrates as nonprotein energy sources
(Erlenbach et al. 2014). When natural foods high in carbohydrates
and lipids such as seeds and nuts are scarce, bears might increase
their use of high-carbohydrate and high-lipid anthropogenic
foods such as grain (Coogan and Raubenheimer 2016).
Grizzly bear incidents increased most markedly since 2006 when
Alberta suspended grizzly bear hunting (Alberta Sustainable
Resource Development and Alberta Conservation Association
2010). The resulting incident increase could be due to changes in
bear behavior in the absence of hunting (Swenson 1999, Ordiz et
al. 2012, Penteriani et al. 2016), or an increase in reporting rates
(Howe et al. 2010), which could reflect increased frustration from
the community because of the loss of a sense of control, i.e.,
landowners can no longer remove a problem bear. Alternatively,
increasing grizzly bear incidents could be due to an increased

population of grizzly bears (Morehouse and Boyce 2016). Grizzly
bears in southwestern Alberta are a small part of a larger,
increasing international grizzly bear population that includes
Montana and British Columbia (Mace et al. 2012, Proctor et al.
2012, Morehouse and Boyce 2016). Though it is important to note
that an increase in bear population does not necessarily mean an
increase in conflicts (Bautista et al. 2017).
Fig. 7. Examples of grain bin damage caused by grizzly bears
(Ursus arctos) in our study area. Photo credits clockwise from
top left are Andrea Morehouse, Nora Manners, Alberta
Environment and Parks/Waterton Biosphere Reserve
Association remote trail camera, Spencer Rettler.

Aside from species-specific reasons, temporal trends in
occurrence records might be due to changes in reporting rates
(Howe et al. 2010). Complaint data are restricted to occurrences
reported by the public; we cannot account for unreported
carnivore occurrences. Increasing complaints might be due to a
change in human attitudes and tolerance toward large carnivores.
Various factors can affect attitudes including, but not limited to,
personal experience with carnivores, economic circumstances,
socio-demographic parameters, knowledge, and the location of
the carnivore interaction (e.g., Lindsey et al. 2013, Kansky and
Knight 2014, Kansky et al. 2014). Individuals encountering a
carnivore for the first time, e.g. landowners living on the
expanding edge of grizzly bear range, might be more inclined to
report an issue than an individual who has experienced large
carnivores for decades. Similarly, reporting rates might reflect an
individual’s frustration with regulations. In Alberta, it is within a
landowner’s legal right to kill a black bear, wolf, or cougar that
is depredating livestock; but he/she has no such ability for grizzly
bears, and must rely on the provincial government to relocate a
problem bear. Individuals are 1000 times more likely to accept
voluntary risks than those imposed on them externally (Starr
1969), and reporting rates might be affected if individuals blame
government agencies for imposing the risks of large carnivores
on them (Dickman 2010). Reporting rates could also be affected
by changes on the agency side including advertising campaigns
that encourage reporting, and different regional staff with better
or worse public relations.
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Numerous tools are available to help mitigate conflicts, and often
focus on restricting access to attractants (e.g., Table 1; Dickman
2010). Attractant management is a powerful tool for separating
people and carnivores (e.g., Wilson et al. 2005, Bino et al. 2010).
Globally, fencing, grain-bin retrofits, noise/light stimuli, livestock
guardian dogs, aversive conditioning, and fladry have been used
to restrict access/deter large carnivores (e.g., Bangs and Shivik
2001, Breck et al. 2002, Musiani et al. 2003, Wilson et al. 2005,
Van Bommel and Johnson 2012). Long-term solutions to humanwildlife issues, however, must address both scientific and
nonscientific considerations (Clark 2011). For example, a dead
stock removal project in Montana was initially met with concern
from ranchers because they did not want to disclose their calf
losses out of fear they would be stigmatized as having poor animal
husbandry practices (Wilson et al. 2014). Once this concern was
addressed, the program enjoyed high participation and numerous
carcasses, a major attractant for all large carnivores, were removed
from the landscape (Wilson et al. 2014).
Similarly, in Alberta, the Waterton Biosphere Reserve’s
Carnivores and Communities Program engages landowners,
ranchers, biologists, and managers to work together on numerous
conflict-reduction projects. For example, > 50 attractant
management projects have been completed from 2008–spring
2017 in conjunction with the Waterton Biosphere Reserve’s
Carnivores and Communities Program (Loosen, Manners, and
Morehouse 2014, Waterton Biosphere Reserve unpublished data).
The diversity of nonlethal tools highlights the need for multiple
mitigation options because there is no single solution to the
complex problem of human-carnivore conflict. These projects
require extensive time, financial resources, and often a change in
ranch management; their completion is indicative of the
community’s commitment to reducing conflicts between
carnivores and agricultural activities (Loosen, Manners, and
Morehouse 2014, Waterton Biosphere Reserve unpublished data).
Continued tracking of complaint records can be used to help
evaluate the efficacy of mitigation efforts once implemented.
CONCLUSION
Carnivore life histories influence conflict patterns. Resolving
large-carnivore human conflicts is a problem beyond the scope of
biology; successful mitigation programs will integrate concepts
from biology, ecology, economics, agricultural sciences, rangeland
ecology, sociology, and anthropology both in program design and
evaluation (Redpath et al. 2013, Kansky and Knight 2014).
Mitigation options require methods that are realistic to
implement and economically viable for the human communities
experiencing conflicts (e.g., Huygens and Hayashi 1999, Barrett
et al. 2014, Papworth et al. 2014). Current attractant management
work in southwestern Alberta provides a successful example of
an interdisciplinary collaboration by drawing on expertise from
ranchers, biologists, and wildlife managers. These site-specific
mitigation measures, together with our occurrence record review
framework, can serve as an example for other regions of the world
on how to evaluate carnivore conflict data, and match mitigation
strategies to the species, conflicts, and human communities
present. An interdisciplinary approach together with continued
monitoring of complaint data is necessary to identify problem
areas, improve mitigation efforts, and facilitate long-term
coexistence between people and large carnivores.

Responses to this article can be read online at:
http://www.ecologyandsociety.org/issues/responses.
php/9415
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