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Abstract: The number of attacks on humans by large carnivores in North America is increasing.
A better understanding of the factors triggering such attacks is critical to mitigating the risk of
future encounters in landscapes where humans and large carnivores coexist. Since 1955, of
the 632 attacks on humans by large carnivores, 106 (17%) involved predation. We draw on
concepts and empirical evidence from the Predator—Prey Interaction Theory to provide insights
into how to reduce predatory attacks and, thus, improve human-large carnivore coexistence.
Because large carnivore-caused mortality risks for humans are comparable to those shown by
other mammal species in response to predation risk, framing predatory attacks under a theory
underpinning predator—prey interactions may represent a powerful tool for minimizing large
carnivore attacks. Most large carnivores have marked crepuscular and nocturnal activity; by
minimizing outdoor activities in high-risk areas from sunset to sunrise, humans could reduce
the number of predatory attacks. The most effective way in which prey avoid predation, but
still utilize risky areas, is by adopting temporal changes in activity patterns. The human age
groups most often targeted by large carnivores are essentially the same as when predators in
general search for prey, namely the youngest individuals. Thus, increased parental vigilance
and education for children may be a key factor to reduce predatory attacks. Lastly, because
group size can affect predator—prey encounter rates and outcomes in different ways, large
groups of people can decrease predation rates. Many humans may no longer consider
predation by large carnivores to be a logical or plausible consequence of our predator-naive
behavior because humans now only occasionally represent prey for such species. However,
the solution to the conflicts represented by large carnivore attacks on humans requires the
implementation of correct strategies to face these rare events.
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LARGE PREDATOR ATTACKS on humans are et al. 2016). Since 1955, >600 attacks by 6 large
increasing (Conover 2002, Ferretti et al. 2015, carnivores (i.e., grizzlies [Ursus arctos horribilis],
Fukuda et al. 2015, Penteriani et al. 2016). The black bears [Ursus americanus], polar bears
increased incidences have been attributed to [Ursus maritimus], cougars [Puma concolor],
ever-increasing encroachment of humans into grey wolves [Canis lupus], and coyotes [Canis
areas inhabited by large carnivores (Penteriani latrans]) have been reported in North America
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(Penteriani et al. 2016). Almost half of the well-
documented attacks were triggered by what
is considered by some to be inappropriate
human behaviors (Penteriani et al. 2016).
After decades of a lack of coexistence between
humans and large carnivores in many regions
of developed countries, where large carnivores
were intensively hunted in the past and are
now recovering (Chapron et al. 2014), people
may lack the necessary knowledge about how
to avoid aggressive encounters with large
carnivores and what to do when these occur.

Evolutionary theory suggests that humans
have been biologically selected for their capacity
to survive environmental threats (Silove 1998).
Archaic neurobehavioral survival mechanisms
(i.e., those behaviors that allowed humans to
survive in predator-rich environments at the
beginnings of the history of humanity) may
have been particularly effective in protecting
hominins in early ecosystems where they
would regularly encounter and compete with
large carnivores and other predators for food
and shelter (Silove 1998). However, human
evolution in the continually more technological
environments of developed countries may have
gradually precipitated the loss of many survival
mechanisms (or diminished them at least).

The increased incidences of large carnivore
attacks on humans in recent decades (Ferretti
et al. 2015, Fukuda et al. 2015, Penteriani et al.
2016), coupled with increased encroachment
of humans into areas inhabited by large
carnivores, suggests it is reasonable to expect
a further increase in attacks in the near future.
Thus, it is imperative to understand the main
factors contributing to these attacks, as well as
risky scenarios, to develop best management
practices that can be implemented to reduce the
number of large carnivore attacks on humans.

Humans are not the only victims in large
carnivore attacks. When attacks occur, the
large carnivores responsible are generally
removed from the population. Lethal removal
of the individual responsible for the attack is
an effective intervention in preventing future
attacks by a given individual. However, because
of the attack, negative attitudes toward these
species may be reinforced (Conover 2008). If
large carnivore lethal removal campaigns are
instituted after an attack occurs, these actions
can have long-term conservation consequences
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for the species.

Large carnivore population decline due
to human lethal control may reconfigure the
biological diversity in the affected systems
(Ordiz et al. 2013). The interactive effects of
large carnivores in ecosystems may drive
trophic cascades (e.g., Werner and Peacor 2003,
Mech 2012, Ordiz et al. 2013). Thus, we are
now faced with a classic “Propositio de lupo et
capra et fasciculo cauli,” or “running with the
hare and hunting with the hounds” problem:
to find an equitable solution for 2 apparently
competing sides at the same time—human
safety and human-large carnivore coexistence.

Here, we focus on a specific type of attack by
6 species of North American large carnivore
(Figure 1), the so-called predatory attacks (i.e.,
incidents where humans were attacked and/
or killed with the presumed purpose of being
consumed; Penteriani et al. 2016). Specifically,
we draw on concepts and empirical evidence
from Predator-Prey Interaction Theory to gain
insights into how to reduce predatory attacks
(Berryman 1992, Abrams 2000). As the effects
of large carnivore-caused mortality risk in
humans are comparable to those shown by
other mammal species in response to predation
risk, we propose that framing predatory
attacks under such a theory may represent a
powerful tool for minimizing large carnivore
attacks. Understanding the mechanisms behind
these attacks on humans is therefore crucial to
people’s safety, and education appears to be
an effective win-win strategy to reduce this
conflict (Redpath et al. 2013).

Methods

Literature search

Records of large carnivore attacks (ie.,
attacks resulting in physical injury or death) on
humans by the grizzly, black bear, polar bear,
cougar, grey wolf, and coyote were collected
for North America (the United States and
Canada) and represent a subset of the entire
database (632 attacks) used in Penteriani et
al. (2016). These records were collected from
unpublished reports, graduate dissertations
and theses, webpages (last accessed in February
2016, but currently available at the specific
addresses listed by species below), books, and
scientific articles. In addition, we reviewed
news reports from online newspapers. To find
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Figure 1. The 6 species of North American large carnivore considered in this study. Cougars (A) and
coyotes (B) were responsible for most of the recorded predatory attacks since 1958, followed by black (C)
and brown bears (D). The lowest rates of predatory attacks were recorded for grey wolves (E) and polar
bears (F). (Photos courtesy of: (A) L. Bystrom, <http://www.123rf.com>, Image ID 50597908; (B) L. Bystrom,
<http://www.123rf.com>, Image ID 53790957, (C) V. Penteriani; (D) V. Penteriani; (E) Belizar, <http://www.123(f.
com>, Image ID 12013462); and (F) W. Kaszkin, <http.//www.123rf.com>, Image ID 8045876.)

specific webpages on large carnivore attacks
and online newspapers for each species, we
searched on Google using the combination of
the terms species name + attack and species name
+ attack + human. We limited our search to
predatory events occurring during the last six
decades, as information on attacks were scarce
before the 1950s. Given the multiple sources
of information used to collect recorded attacks
and the sensational nature and media impacts
of attacks that end with injury or death of the
victim, the general patterns we evaluated are
representative because we followed the same
procedure for each species and, thus at a
minimum, an equally biased sample of attacks
for the 6 large carnivores. Because of the use of
diverse sources of information, several attacks
were reported in multiple sources during the
search. Thus, we used information such as date,

locality and sex/age of the victims to prevent
duplicate records in the dataset. When possible,
we recorded the following information for each
attack: 1) species; 2) year; 3) month; 4) country;
5) time of the attack, which was classified into 3
categories: twilight, day, night; 6) composition
of party attacked; and 7) outcome of the attack
(i.e., attack resulting in human injury or death).
Because each attack was generally reported by
different sources of information, we were able to
verify the quality of these reports by comparing
them and only using the information that
coincided between the different sources.

Species-specific sources on large
carnivore attacks

Grizzlies and black bears. Information for both
bear species was compiled from: 1) Herrero (2002);
2) List of fatal bear attacks in North America
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(Wikipedia, <http://en.wikipedia.org/wiki/List_
of fatal bear_attacks_in_North_America>,
accessed January 6, 2016); 3) Fatal bear attack
statistics for the USA and Canada (Black Bear
Heaven, <http://www .blackbearheaven.com/bear-
attack-statistics.htm>, accessed January 6, 2016); and
4) online newspapers. Additionally, we obtained
information for the black bear from Herrero et
al. (2011) and California black bear public safety
incidents (California Department of Fish and
Wildlife, <https://www.wildlife.ca.gov/News/Bear/
Bear-Incidents>, accessed January 6, 2016).

Cougar. Data on attacks by this species were
collected from: 1) Beier (1991); 2) Colorado
Division of Wildlife (2011); 3) List of mountain lion
attacks (Cougar Info, <http://www.cougarinfo.
org/attacks.htm>, accessed January 6, 2016); 4)
Mountain lion attacks from 1991 to 2000 (Cougar
Info, <http://www.cougarinfo.org/attacks2.htm>,
accessed January 6, 2016), Mountain lion attacks
from 2001 to 2010 (Cougar Info, <http://www.
cougarinfo.org/attacks3.htm>, accessed January
6, 2016), Mountain lion attacks from 2011 to
now (Cougar Info, <http://www.cougarinfo.org/
attacks4.htm>, accessed January 6, 2016); and 5)
online newspapers.

Grey wolf. Data on these attacks were collected
from: 1) Linnell et al. (2002); 2) McNay (2002); 3)
List of wolf attacks in North America (Wikipedia,
<http://en.wikipedia.org/wiki/List_of_wolf_
attacks_in_North_America>, accessed January 6,
2016); 4) List of wolf attacks (Wikipedia, <http://
en.wikipedia.org/wiki/List_of_wolf_attacks>,
accessed January 6, 2016); 5) Wolf attacks on
humans (Wolf Attacks on Humans, <http:/
www.aws.vcn.com/wolf_attacks_on_humans.
html>, accessed January 6, 2016); and 6) online
newspapers.

Coyote. Data on attacks by this species were
collected from: 1) Timm et al. (2004); 2) Carbyn
(1989); 3) Hsu and Hallagan (1996); 4) Nolte et al.
(2007); 5) Coyote attacks on humans (Wikipedia,
<http://en.wikipedia.org/wiki/Coyote_attacks_
on_humans>, accessed January 6, 2016); 6) Coyote
attacks on children (Varmint Al's, <http://www.
varmintal.com/attac.htm>, accessed January 6,
2016); 7) Coyote attacks on people in the U.S. and
Canada (T. Chester, <http://tchester.org/sgm/lists/
coyote_attacks.html>, accessed January 6, 2016);
and 8) online newspapers.

Polar bear. Information for this bear species
was recorded from: 1) List of fatal bear attacks in
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North America (Wikipedia, <http://en.wikipedia.
org/wiki/List_of_fatal_bear_attacks_in_North_
America>, accessed January 6, 2016); and 2) online
newspapers.

Selection of predatory attack
incidents

To conduct our analysis, we selected true
predatory attacks using a multistep process
that first reviewed all the events that were
described as predatory. In general, predatory
attacks are recognizable because: 1) human
victims are treated as food (i.e., the victim, still
alive, is dragged by the large carnivore far from
the attack point to a more concealed location
such as bushes or within a forest patch); 2) the
body is hidden and covered with leaves and
soil (a behavior recorded for both live and dead
victims); 3) the victim is partially consumed
after their death; and/or 4) a large carnivore
has been found near the body. However,
within this larger sample, we did not consider
incidents were there was no evidence that the
body had been consumed immediately after
the kill. Finding a body that is partially eaten
days after the disappearance of a person could
have been a scavenging event following a
natural or accidental death not directly linked
with a large carnivore. We then reviewed police
reports of investigations and/or descriptions of
the dynamic and context of each attack. These
reports were crucial to determining if an attack
could be considered a true predation attack.

Based on our review, we identified 106 cases
(16.8% of the 632 attacks recorded by Penteriani
et al. 2016) in which the victim was attacked
and dragged, killed (or killed and dragged),
and partially consumed after being killed.
Cases of attacks reported as predatory but with
no associated official reports or those lacking
detailed descriptions were excluded from our
analyses.

Data analysis

Considering the total dataset on predatory
attacks reported since 1958, we first assessed the
general patterns of this specific type of attack
on humans (i.e.,, number of cases in the study’s
timeframe, killing rates, and predatory events
per species). We then reviewed the reported diel
patterns of predatory attacks, party size, and
age structure of victims. Lastly, we evaluated
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the potential direction of changes in prey traits
that might reduce prey vulnerability.

Results and discussion
General patterns

During the last 6 decades, humans were killed
in 40% of the recorded predatory attacks (n =
106; Appendix A). Most attacks occurred during
the day (64%), but many of them also occurred
at twilight (30%) and at night (6%). Children
between 1 and 10 years old, the youngest (and
smallest-sized) individuals involved in outdoor
leisure activities, represented the 54% (1 = 56)
of human victims in predatory attacks. In most
(56%; n = 45) of the 80 predatory events in which
the information on group size was available,
the attack happened to a person who was alone
(Appendix A).

Two of the 3 smallest species of large
carnivores were responsible for 70% of the
predatory attacks. Cougars (n = 53 predatory
attacks; 50%) and coyotes (n = 21; 20%) played
the leading roles, followed by black bears (n =
17), grizzlies (n = 8), grey wolves (n = 6), and
polar bears (n =1).

Theory application

Predator—prey interactions have shaped
the lives of many animals on Earth as they
represent a dominant force influencing the
behavior and ecology of all animals (Pettorelli
et al. 2015, Zanette and Sih 2015). Because
humans can be potential prey, and predators
do not regularly select their prey randomly,
we propose that the theoretical framework of
predator—prey interactions could guide us in
reducing the number of predatory encounters
between large carnivores and people, in turn
improving coexistence.

The reaction of large carnivores to the
increasing number of people engaged in
outdoor activities shows a response (Figure
2) that is a function of the availability of
naive and “maladjusted” people behaving
inappropriately (e.g., people leaving their
children unattended or running at night in
areas inhabited by large carnivores; Penteriani
et al. 2016). This suggests that the number of
predatory attacks may be growing in frequency
due to the increase of inappropriate behaviors
by people who currently live in ecosystems
where large carnivores have been extirpated,
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are absent, or are in low numbers (e.g., urban
habitats). In this regard, theory predicts that the
absence of predator risk results in the relaxation
of risk avoidance behavior (Tambling et al.
2015). In other words, currently, most people
involved in outdoor activities are not used to
sharing the landscape with large carnivores.

Diel patterns of predatory attacks:
consequences for human activity

Predator avoidance and prey selection are
concepts central to the theories underpinning
our current understanding of predator—prey
interactions (Pettorelli et al. 2015). To avoid
being predated upon, prey can respond to
predation risk in a myriad of ways (Lima and
Dill 1990, Creel and Christianson 2008). For
example, when predators and prey share the
same landscape, prey often modify their habitat
selection patterns (Fedriani et al. 2000, Sergio et
al. 2007) and/or reduce their activity at the most
risky times of the day (i.e., when predators are
more active; Brown et al. 2001, Penteriani et al.
2013).

Prey diel patterns are thought to be the result
of adaptations to diverse local selective pressures
(Owen-Smith and Goodall 2014), including
predation risk (Monterroso et al. 2013). Predation
risk often declines when and where prey reduce
their activity at the peak of predator activity or
when and where they are most easily located
and captured by potential predators (Caro 2005).
When prey species share the landscape with
large carnivores, they tend to be mostly diurnal,
exhibiting increased nocturnal activity only
when predation pressure is low (Tambling et
al. 2015). These well-established mechanisms of
predator avoidance could be applied to the case
of humans as potential prey since most large
carnivore species have marked crepuscular and
nocturnal activity, especially in human-occupied
habitats (Oriol-Cotterill et al. 2015).

Although most predatory attacks during the
past 60 years occurred during the day (Appendix
A), several of them also occurred at twilight and
at night, when the presence of a large carnivore
is more difficult to detect. By minimizing our
outdoor activities from sunset to sunrise in high-
risk areas, humans could potentially reduce the
number of predatory attacks.

When humans become potential prey for
large carnivores, they are also subject to the
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Figure 2. Number of visitors to North American protected areas and predatory attacks. The increasing
trend of both the number of visitors to North American protected areas (data collected from National Park
Service Visitor Use Statistics - IRMA data system, National Park Service, U.S. Department of the Interior,
Natural Resource Stewardship and Science: <https://irma.nps.gov/Stats/Reports/National>, accessed
January 6, 2016; more details in Penteriani et al. 2016) and predatory attacks by 6 species of North Ameri-
can large carnivore (grizzly, black bear, polar bear, cougar, grey wolf, and coyote) within protected areas.
Coyote predatory attacks in urban habitats have been removed from this graph as they are independent of
the number of visitors in protected areas (cougar photo courtesy of Eric Isselee, <http://www.123rf.com>,

Image ID 2598000).

same landscape of fear that has been described
for other prey species (i.e., the features of
predation risk and associated antipredator
behavioral responses that can be overlain on
any heterogeneous landscape; Laundré et al.
2001). Putting our results into context, humans
might schedule outdoor activities by copying
what natural processes shaping predator—
prey interactions have thus far shown us.
The most effective way in which prey avoid
predation, but still utilize risky areas, is by
adopting temporal changes in activity patterns
such as concentrating activities at times when
carnivores are the least active (Oriol-Cotterill et
al. 2015). Temporal adjustments will decrease
the chance of risky situations without resigning
our enjoyment of outdoor activities. Similarly,
it is recommended to avoid habitat patches in
which the detection of a large carnivore is only
possible at short distances (e.g., dense forests
and thick bushes).

Vigilance and group size

Vigilance represents another effective and
frequent strategy adopted by prey under
predation risk; that is, the behavioral response

to the risk of predation is measurable as an
increase in time allocated to vigilance (Hunter
and Skinner 1998, Hochman and Kotler 2006,
Pays et al. 2012). This aspect of the predator—
prey relationship appears to be overlooked
when people are enjoying outdoor activities
(Penteriani etal. 2016). When predators are faced
with a choice of prey, classical optimal foraging
models predict that predators maximize their
rate of energy intake by selecting the most
profitable food item available (FitzGibbon
1990). This is a crucial piece of the story because
the human age groups most often targeted
by large carnivores during predatory attacks
are essentially the same as when predators in
general search for prey, namely the youngest
individuals (Figure 3; Appendix A). Thus,
parental vigilance and education for children is
crucial, which means that preventive strategies,
like the campaigns on pool safety, may be a key
factor to reduce predatory attacks (e.g., Nixon
et al. 1986, Blum and Shield 2000, Stevenson et
al. 2003, Terzidis et al. 2007).

The pattern showed by the composition of the
group the victim was in during the time of the
attack over the last few decades may represent
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cases of attacks on humans as prey in North America from 1958 to 2014. As expected

in predator—prey interactions, large carnivores tend to prey upon humans in the youngest
age groups (black bear photo courtesy of Belizar, <http.//www.123rf.com>, Image
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important information to better understand
and reduce predatory attacks (Figure 4).
Predator—prey relationships indicate that
group size can affect predator—prey encounter
rates and outcomes in different ways (Oriol-
Cotterill et al. 2015). Several studies support
the suggestion that predators can increase their
hunting success by selecting to hunt smaller
prey groups (FitzGibbon 1990). The likelihood
of detecting an approaching predator is greater
for larger groups (the “many eyes effect;”
Pulliam 1973) and the principle of dilution
reduces each individual’s chance of being
caught. Thus, predators preferentially focus on
isolated individuals or, again, the youngest ones
within a group (FitzGibbon 1990). The same
pattern has been observed for predatory attacks
on humans (Figure 4): large carnivores increase
their predation rates on lone individuals and
children, which frequently happens when they
are searching for more usual prey.

Unidirectional axis of prey vulnerability:
how natural prey may reduce human
predation risk

Abrams  (2000) coined the phrase
“unidirectional axis of prey vulnerability” to
refer to the direction of changes in a prey’s
traits that reduce prey vulnerability (i.e.,
those features of a prey species that may
reduce predation rate). This is appropriate, for
example, if the focal trait is body size and the
predator feeds most efficiently on prey within a
limited size range (Mougi 2012; Figure 3).

Following Mougi’s (2012) model on
predator—prey dynamics, a theoretical model
supports these previous considerations. Let’s
consider that a is the capture rate (i.e., the per
capita rate at which a predator captures its
prey), which is a function of the predator focal
preference v (the size of the prey) and the prey
defensive trait/behavior u—that is, a(u - v),
which is appropriate for size-specific predation.
Specifically, a is a bell-shaped function a =
ae %, where a, is the maximum capture rate
and 0 is the shape parameter of the function. If
the value of the prey’s trait/behavior u is greater
or smaller than that of the predator’s preference
v, the prey can effectively escape predation, so
a is very small. In contrast, if the value of the
predator’s focal preference v is close to that
of the prey’s u, then the capture rate a is high
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(Mougi 2012). This specifically applies to the
scenario that we previously highlighted: large
predators prevalently focus their predatory
attacks on the youngest individuals (Figures
3 and 4) and those who are unaccompanied
(Figure 4). In other words, if the most targeted
ages and party sizes increase when people are
sharing the landscape with large carnivores,
the efficiency of the latter will decrease because
the abundance of their preferred prey will
decrease. This effect can be practically obtained
by preferentially favoring large party sizes
(the less attacked groups of people, see Figure
4), composed of adult individuals (Figure 3).
Additionally, when children are present, they
should stay within the party and be under
constant supervision; as previously remarked,
wandering children are the most vulnerable to
become prey.

Predator-prey interactions as an
arms race

Dawkins and Krebs (1979) were among the
first to present the current view of predator—
prey coevolution as an arms race. Most
interactions in nature are asymmetrical, and
there is some evidence that predator—prey
interactions are frequently characterized by
greater responses of prey to predators than
vice versa (Vermeij 1987). The response of prey
to an improvement in a predator’s ability to
capture is more likely to be a decrease in its
inherent vulnerability (Abrams 1990). In this
victim—exploiter scenario, in which 1 species
benefits at the expense of another species, the
victim is expected to continuously evolve so as
to decrease the strength of its interactions with
predators. In addition, victims of antagonistic
interactions are often thought to have a
stronger incentive to win than their exploiters
(Vermeij 1987), and the prey is able to escape
if it matches the predator’s strategy (Gavrilets
1987). Humans need to dive into a sort of arms
race with large carnivores by modifying their
behaviors on the basis of the knowledge of the
factors that can increase the occurrence of a
predatory attack.

Thus, it is reasonable to expect that people
living in close contact with large carnivores
have a high likelihood of having learned
how to reduce risky situations with large
carnivores and maintain such knowledge over
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time. Conversely, people sporadically moving
from urban to natural areas may have learned
everything on how to survive in a dangerous
neighborhood or how to avoid being struck
by a vehicle, but nothing on how to behave
when visiting large carnivore areas. For this
reason, we consider that specific information
and prevention efforts should be especially
directed toward wurban populations. In
addition, it is in cities and larger towns where
most people are concentrated and, as a result,
urban areas probably represent the major
source of potential victims for large carnivore
predatory attacks. Furthermore, large carnivore
numbers are increasing in multi-use landscapes
and suburban areas, where people may lack
appropriate information on how to coexist with
them.

Management implications

The study of predator—prey interactions
offers wildlife managers and others some
useful patterns, indicating that there are
many circumstances under which a predator’s
optimal capture ability decreases when its
prey becomes better at evading capture. For
humans, simple changes in behavior remains
the most efficient way to reduce the risk of
large carnivore predatory attacks. Because
humans may only represent occasional prey
for large carnivores, many people may no
longer consider predation by large carnivores
to be a logical or plausible consequence of our
predator-naive behavior. For this reason, the
solution to the conflict represented by large
carnivore attacks on humans may be compared
to an arms race, where humans evolve correct
strategies to face these rare events. But,
whatever these strategies, we must necessarily
base our behavior on information, education,
and prevention.
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Appendix 1. Original database on predatory attacks (period 1958-2014), a subset of the whole
database used by Penteriani et al. (2016).

. Time  Ageof Party Party Party End of
Species  Year Month  Country ofday® vicim composition® compositionl® composition2! attack®
Grizzly 1976 9 Alaska 25 5 1 1 3
Grizzly 1976 9  Montana 1 22 7 3 3 3
Grizzly 1980 7 Montana 19 6 2 3 3
Grizzly 1983 6 Montana 3 23 6 2 3 3
Grizzly 1984 7 Wyoming 3 25 5 1 1 3
Grizzly 2010 7 Montana 48 5 1 1 3
Grizzly 2011 8 Wyoming 59 5 1 1 3
Grizzly 2012 10 Alaska 54 5 1 1 3
Black 1958 8 Alberta 2 7 0 2 3
bear
Black 1976 9 British 2 10 1 1 1 2
bear Columbia
Black 1977 8 Alaska 2 5 1 1 2
bear
Black 1978 5 Ontario 2 15 3 3 2 3
bear
Black 1980 8 Alberta 44 5 1 1 3
bear
Black 1980 8 Alberta 1 24 6 2 3 3
bear
Black 1991 5 Alberta 12 3
bear
Black 1991 10 Ontario 32 6 2 3 3
bear
Black 1991 10 Ontario 48 6 2 3 3
bear
Black 2000 5 Tennessee 50 5 1 1 3
bear
Black 2002 8 New York 0,5 1 1 1 3
bear
Black 2007 6 Utah 11 3 3 2 3
bear
Black 2007 7 British 31 5 1 1 3
bear Columbia
Black 2008 5 Quebec 70 5 1 1 3
bear
Black 2011 6 British 72 5 1 1 3
bear Columbia
Black 2013 6 Alaska 64 6 2 3 3
bear
Black 2014 5 Alberta 2 36 7 3 3 3
bear
Cougar 1970 6  Colorado 2 2 1 1 1 2
Cougar 1971 1 British 12 0 2 3

Columbia

Appendix 1 continued on next page...
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Appendix 1 continued.

Species  Year Month Country E%I(ril;y” éi%ngf fc?rigosiﬁonb Egg}};osiﬁonlc E(?III'lt}})’OSiﬁOI\Zd E’crtlél:lcﬁg

Cougar 1974 1 New 8 0 2 3
Mexico

Cougar 1976 7  British 26 5 1 1 3
Columbia

Cougar 1976 7  British 7 3
Columbia

Cougar 1976 12 Colorado 1 14

Cougar 1986 3 California 2 5 3 3 2

Cougar 1986 8  British
Columbia

Cougar 1988 5  British 9 3
Columbia

Cougar 1989 9  Montana 1 5 1 1 1 3

Cougar 1989 Arizona 2

Cougar 1991 1 Colorado 2 18 5 1 1 3

Cougar 1991 3  California 7 3 3 3

Cougar 1992 3 California 3 3 2 2

Cougar 1992 5  British 2 3 3 2 3
Columbia

Cougar 1992 7 Washington 29 5 1 1 2

Cougar 1993 California 2

Cougar 1994 4  California 1 40 5 1 1 3

Cougar 1994 5  British 2 7 0 2 2
Columbia

Cougar 1994 7  Arizona 2 2 1 1 1 2

Cougar 1994 12  California 1 56 5 1 1 3

Cougar 1994 12 Colorado 1 25 5 1 1 2

Cougar 1996 6  Colorado 2 5 1 1 2

Cougar 1996 7  British 2 8 3 3 2 2
Columbia

Cougar 1996 8  British 1 6 3 3 2 3
Columbia

Cougar 1997 7 Colorado 2 4 3 3 2 2

Cougar 1997 7 Colorado 2 10 1 1 1 3

Cougar 1997 10  Colorado 2 20 5 1 1 2

Cougar 1997 11  Utah 2 64 5 1 1 2

Cougar 1998 4  Colorado 2 24 5 1 1 2

Cougar 1998 7  Montana 2 6 3 3 2 2

Cougar 1998 8  Montana 2 6 0 3 2 2

Cougar 1998 8  Washington 2

Cougar 1999 8  Washington 2 1 1 1 2

Cougar 1999 9 Idaho 2 11 0 2 2

Cougar 2000 4  Arizona 1 4 3 3 2 2

Appendix 1 continued on next page...
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Appendix 1 continued.

. Time Ageof Party Party Party End of
Species Year Month  Country ofday® vicim composition® compositionl® composition2! attack®
Cougar 2001 1 Alberta 2 30 5 1 1 3
Cougar 2001 2 British 2 52 5 1 1 2
Columbia

Cougar 2002 6  British 2 8 0 2 2
Columbia

Cougar 2004 1 California 2 30 5 1 1

Cougar 2004 8  Alberta 2 5 1 1

Cougar 2005 7 British 2 4 3 3 2 2
Columbia

Cougar 2006 4  Colorado 1

Cougar 2006 8  British 1 4
Columbia

Cougar 2007 8  British 1 12 1 1 1 2
Columbia

Cougar 2007 1  California 2 70 6 2 3 2

Cougar 2008 5 New 2 5
Mexico

Cougar 2008 6  New 3 55 5 1 1 3
Mexico

Cougar 2008 9  Washington 2 11 0 2 2

Cougar 2009 9  Washington 2 5 2

Cougar 2011 8  British 2 1,6 3 3 2 2
Columbia

Cougar 2011 9 Idaho 1 10 1 1 1 2

Cougar 2012 8  British 1 7 3 3 2 2
Columbia

Grey 1982 1 Minnesota 19 5 1 1 2

wolf

Grey 1996 Ontario 12 3 3 2 2

wolf

Grey 1998 Ontario 1,7 3 3 2 2

wolf

Grey 2000 4  Alaska 6 0 2 2

wolf

Grey 2005 11  Saskatch- 22 5 1 1 3

wolf ewan

Grey 2010 3  Alaska 32 5 1 1 3

wolf

Coyote 1980 7 California 1,1 2 2 2 2

Coyote 1981 8  California 2 1 1 1 3

Coyote 1985 4  Alberta 1 1 1 2

Coyote 1985 8  Alberta 4 1 1 1 2

Coyote 1988 7  British 1,6 0 2 2
Columbia

Coyote 1988 8  British 3 2
Columbia

Coyote 1996 6  California 3 3 3 2 2

Appendix 1 continued on next page...



206 Human-Wildlife Interactions 11(2)
Appendix 1 continued. .
Species Year Month  Country g%lggf éitcc;teimOf Eggl})’ositionb Egggositionl‘ Egrlzgosiﬁonzd Etrtlaclldzg
Coyote 1998 7 Massachu- 3 2
setts
Coyote 2001 7 British 2 1,3 2 2 2 2
Columbia
Coyote 2001 12  California 3 2
Coyote 2004 6  California 2 7 2
Coyote 2004 6  California 2 3 2
Coyote 2005 4 Alberta 2 3 0 2 2
Coyote 2005 4 Alberta 2 2,5 2 2 2 2
Coyote 2006 4 Washington 1,6 1 1 2
Coyote 2007 4 New Jersey 2 1,8 0 2 2
Coyote 2008 5  California 2 1 1 1 2
Coyote 2008 5  California 2 1 1 1 2
Coyote 2008 12  California 7 2
Coyote 2013 7 California 2 2 2 2 2 2
Coyote 2013 10  Colorado 22 5 2
Polar 1990 12  Alaska 28 3
bear

21 =twilight; 2 = day; 3 = night
® 0 = young victim + other young people; 1 = young victim alone; 2 = young victim + 1 person;
3 = young victim + 2 or more people; 4 = adult victim + young people; 5 = adult victim alone; 6 = adult

victim + 1 person; 7 = adult victim + 2 or more people
1 =victim alone (1+5 of *); 2 = 2 people (0+2+4+6); 3 = 3 or more people (3+7)

41 = victim alone; 2 = young victim in a group of adults (1 or more adults); 3 = adult victim in a group

(1 or more adults)
¢2 =injury; 3 = death
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