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Abstract: Bears are the largest terrestrial carnivores, and
most bear species can be characterized as opportunis-
tic omnivores. An infrequent foraging tactic for bears is
cannibalism, where a bear consumes a conspecific indi-
vidual, either through scavenging or following intraspe-
cific predation. Although several reports of cannibalism
events are known, no attempt has been made so far to
gather the available information to analyze for general
patterns. We therefore performed a systematic literature
review to understand patterns of cannibalism in bears. We
documented 39 studies detailing 198 cannibalism events.
We only found evidence of cannibalism in 4 of the 8
bear species, with more events reported for polar bears
(Ursus maritimus; n = 107, 54.0%) than for all other
species combined. Cannibalism was most frequently as-
sociated with infanticide (n = 66, 33.3%) and conspe-
cific strife (n = 30, 15.2%), both of which were more
frequent among males than females. The most common
apparent reason for cannibalism among predators is to
increase fitness (i.e., eating a conspecific increases nutri-
tion, whereas killing reduces competition for resources),
but is also often linked to sexually selected infanticide
in bears. Cannibalism most often appears to be an op-
portunistic consumption of an available carcass and not
directly connected with the primary cause of death. As
such, cannibalism in bears may be more casual and op-
portunistic than a behavior that evolved as a life history
strategy.
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Cannibalism, where an animal consumes a conspe-
cific individual, is found throughout the animal kingdom
(Allen et al. 2020, Gómez et al. 2021). It is primarily be-
lieved to increase fitness (i.e., consuming provides nutri-
tion, whereas killing reduces immediate and future com-
petition for food and other resources; Gómez et al. 2021).
However, consumption of conspecifics can come with a
cost in a form of parasite transmission, which is the rea-
son that carnivores generally avoid consuming the car-
casses of other carnivores, especially their own species
(Moleón et al. 2017). There can be many reasons and
motivations for instances of cannibalism, and these can
vary by species and season (Allen et al. 2020, Gómez et al.
2021). It is therefore important to understand the different
types of cannibalism and why they occur among different
species.

Cannibalism tends to be associated with 1 of 5 forms
(Table 1; Allen et al. 2020). The first distinction is to sep-
arate the consumption of a conspecific that was killed by
the individual consuming it (predation) from consump-
tion of a conspecific that died of another cause (scaveng-
ing). For cannibalism resulting from predation, we distin-
guish among several types that vary in respect to the age
and relatedness of the consumer and victim: conspecific
strife (killing of an adult), siblicide (killing of a sibling),
filicide (killing of one’s dependent young), and (nonfa-
milial) infanticide (full definitions provided in Table 1).
Conspecific strife is the only type of predation-caused
cannibalism involving adults as a victim but is typically
less common than other types of cannibalism, potentially
as a result of the difficulty and risks associated with killing
a competitor that is similar in size and strength (Gómez
et al. 2021). In most predators, intraspecific predation
is more commonly focused on dependent young, which
are easier to kill than adults. Killing of nonrelated young
(i.e., nonfamilial infanticide) is typically one of the most
common forms of cannibalism, allowing an individual
to both feed on a young animal as a resource and also
reduce future competition for resources for the individ-
ual and their progeny (Hrdy 1979). In some groups, such
as raptors, siblicide (the killing and eating of siblings)
and filicide (the killing and eating of dependent young by
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Table 1. Categorization and definitions for types of cannibalism, with respect to the mortality cause.

Type of cannibalism Source of the carcass Definition

Scavenging Scavenging Consumption of a conspecific that died of other causes (i.e., not killed by the
individual consuming it).

Conspecific strife Predation The killing and eating of an adult conspecific.
Siblicide Predation The killing and eating of sibling(s), usually while dependent young.
Filicide Predation The killing and eating of dependent young by parents.
(Nonfamilial) infanticide Predation The killing and eating of unrelated dependent young by conspecifics.

parents) can be common and often revolves around brood
success, with the weaker individuals being killed and fed
upon to increase the survival of siblings, especially in
years with lower food availability (Bechard 1983, Allen
et al. 2020).

Cannibalism has been observed many times in bears,
but it is an infrequent foraging tactic and the reasons
for cannibalism are unclear. Most bear species are op-
portunistic omnivores that forage on a variety of food
sources, including carrion (Mattson 1997, Narita et al.
2006, Bojarska and Selva 2012). Bears are also known to
be one of the most effective terrestrial scavengers (Kro-
fel et al. 2012, Inagaki et al. 2020) and therefore it is
not surprising that they also consume dead conspecifics
found while foraging, despite the risk of disease or para-
site transmission. Beside scavenging, some bear species,
most notably the polar bear (Ursus maritimus), are also
known as effective predators capable of subduing large
prey (Derocher et al. 2000, 2002; Ordiz et al. 2020).
These characteristics also give them the ability to kill
conspecifics, especially when they are smaller than the
attacker. However, not all intraspecific killing results in
consumption of the victim, suggesting that motivations
for killing are not always connected with obtaining of
food. Among the most commonly cited reasons for in-
traspecific killing among bears is sexually selected infan-
ticide, where male bears kill (and sometimes consume)
cubs that are not their own in order to increase mating op-
portunities (Hrdy 1979, Swenson et al. 1997, Bellemain
et al. 2006). Sexually selected infanticide is a frequent be-
havior in bears that has led to behavioral adaptations and
often has direct effects on populations (Swenson et al.
1997, Miller et al. 2003, Swenson 2003, Steyaert et al.
2013).

To understand the frequency and patterns of cannibal-
ism by bears, we performed a systematic review of peer-
reviewed scientific literature. Our aims were to document
instances of cannibalism in bears and search for patterns,
including the prevalence of different types of cannibalism
and their frequency among different species and regions.

We also identified the most pressing knowledge gaps and
provide guidelines on how to collect data when a potential
intraspecific predation event or cannibalism is detected in
the field.

Literature review
On 10 March 2021, we performed a systematic litera-

ture search to determine the frequency of documentation
of cannibalism among bears. We searched Web of Sci-
ence for the terms “cannibal*”, “infanticide”, and “mor-
tality” matched with the search terms “Ursus” and “bear”
in both English and Japanese. We then read each entry
and removed duplicate reports and mismatched publica-
tions, as well as those not from peer-reviewed journals and
studies involving captive animals. We augmented our sys-
tematic review of the literature using snowball sampling
(searching the references of papers we reviewed for ad-
ditional documentations). In summarizing the results of
our review, we considered either studies (entire publica-
tions) or events (individual reports of cannibalism within
publications).

Results
We documented 39 studies detailing 198 cannibalism

events. Cannibalism was most frequently associated with
infanticide (n = 66, 33.3%), conspecific strife (n = 30,
15.2%), and scavenging (n = 26, 13.1%; Table 2). Events
of filicide (n = 8, 4.0%) were less frequently associated
with cannibalism and we did not record any publications
or events that reported siblicide (Table 2). There were
also 68 events of cannibalism, comprising 34.3% of all
events, where it was not possible to determine the type
(labeled “Undetermined*” in Table 2 and Fig. 1b), 64 of
which came from scat studies where it was impossible
to determine the origin of the bear remains found in the
scat.

Reports included cannibalism in 4 of the 8 bear species,
including polar bear (nstudies = 15, nevents = 107, 54.0%),
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Table 2. A literature review of 5 types of cannibalism by bears. The review includes bear species, location,
number and type of cannibalism, sex of cannibals, and the study.

Species Location
Cannibalism

events
Type of

cannibalism Sex of cannibal Study

American black bear AB, Canada 2 Conspecific strife Male Tietje et al. 1986
American black bear BC, Canada 3 Conspecific strife Male Davis and Harestad 1996
American black bear FL, USA 1 Conspecific strife Female with cubs Garrison et al. 2007
American black bear FL, USA 2 Conspecific strife Male Garrison et al. 2007
Asiatic black bear Japan 1 Conspecific strife Female Allen et al. 2021
Asiatic black bear Russia Far East 1 Conspecific strife Male Kolchin 2019
Brown bear AK, USA 1 Conspecific strife Male Dean et al. 1986
Brown bear AK, USA 1 Conspecific strife Female Hessing and Aummiler 1994
Brown bear Cantabrian Mountains,

Spain
1 Conspecific strife Male Ballesteros et al. 2021

Brown bear Greece 1 Conspecific strife Male Karamanlidis et al. 2015
Brown bear Kodiak, AK, USA 1 Conspecific strife Female Troyer and Hensel 1962
Brown bear Scandinavia 2, 1 Conspecific strife Male, female Swenson et al. 2001
Brown bear Trentino, Italy 1 Conspecific strife Male Davoli et al. 2018
Polar bear AK, USA 2 Conspecific strife Male Amstrup et al. 2006
Polar bear Beaufort Sea 1 Conspecific strife Male Stirling et al. 2008
Polar bear MB, Canada 1 Conspecific strife Male Jonkel 1970
Polar bear NT, Canada 1, 1 Conspecific strife Male, unknown Taylor et al. 1985
Polar bear Novaya Zemlya,

Russia
2 Conspecific strife Male Ivanov et al. 2020

Polar bear Southampton Island,
NU, Canada

1 Conspecific strife Male Lunn and Stenhouse 1985

Polar bear Svalbard, Norway 2 Conspecific strife Male Stirling and Ross 2011
American black bear MA, USA 2 Filicide Female Elowe and Dodge 1989
Polar bear Svalbard, Norway 3 Filicide Female Taylor et al. 1985
Polar bear Wrangel Island, Russia 1 Filicide Female Belikov and Kuprijanov 1977
Polar bear Wrangel Island, Russia 2 Filicide Female Uspenski and Kistchinski 1972
American black bear AZ, USA 3 Infanticide Male LeCount 1987
American black bear BC, Canada 3 Infanticide Male Davis and Harestad 1996
American black bear PA, USA 1 Infanticide Unknown Alt and Gruttadauria 1984
Brown bear AK, USA 1 Infanticide Male Dean et al. 1986
Brown bear AK, USA 2, 1, 1 Infanticide Female, male,

unknown
Hessing and Aummiler 1994

Brown bear AK, USA 2 Infanticide Male Olson 1993
Brown bear Cantabrian Mountains,

Spain
6 Infanticide Male Ballesteros et al. 2021

Brown bear Kodiak, AK, USA 2, 1 Infanticide Male, unknown Troyer and Hensel 1962
Brown bear Sweden 2 Infanticide Male Bellemain et al. 2005
Brown bear Trentino, Italy 1 Infanticide Male Davoli et al. 2018
Brown bear WY, USA 1 Infanticide Male Mattson et al. 1992
Polar bear AK, USA 1 Infanticide Male Amstrup et al. 2006
Polar bear Churchill, MB, Canada 1 Infanticide Male Dyck and Daley 2002
Polar bear Franz Josef Land,

Russia
2 Infanticide Male Nansen 1897

Polar bear Franz Josef Land,
Russia

1 Infanticide Male Parovshchikov 1964

Polar bear Franz Josef Land,
Russia

1 Infanticide Unknown Ivanov et al. 2020

Polar bear MB, Canada 1 Infanticide Male Jonkel 1970
Polar bear Novaya Zemlya,

Russia
2 Infanticide Male Ivanov et al. 2020

Polar bear Svalbard, Norway 2 Infanticide Male Derocher and Wiig 1999
Polar bear Svalbard, Norway 1 Infanticide Male Stirling and Ross 2011
Polar bear Svalbard, Norway 1 Infanticide Male Stone and Derocher 2007
Polar bear Svalbard, Norway 26 Infanticide Male Taylor et al. 1985
American black bear AB, Canada 1 Scavenging Male Tietje et al. 1986
American black bear UT, USA 3 Scavenging Unknown Miller et al. 2017
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Table 2. Continued

Species Location
Cannibalism

events
Type of

cannibalism Sex of cannibal Study

Brown bear AK, USA 2, 1 Scavenging Female, unknown Hessing and Aummiler 1994
Polar bear Churchill, MB, Canada 1 Scavenging Male Dyck and Daley 2002
Polar bear Franz Josef Land,

Russia
1 Scavenging Male Nansen 1897

Polar bear NT, Canada 7 Scavenging Unknown Taylor et al. 1985
Polar bear Novaya Zemlya,

Russia
8, 1 Scavenging Unknown, Male Ivanov et al. 2020

Polar bear Vize Island, Russia 1 Scavenging Male Ivanov et al. 2020
American black bear MT, USA 1 Undetermined* Unknown Jonkel and Cowan 1971
American black bear WA, USA 1 Undetermined* Unknown Lindzey and Meslow 1977
American black bear FL, USA 1 Undetermined* Unknown Garrison et al. 2007
American black bear ON, Canada 18 Undetermined* Unknown Obbard and Howe 2008
Asiatic black bear Iwate Prefecture,

Japan
1 Undetermined* Unknown Sakamoto and Aoi 2006

Asiatic black bear Toyama Prefecture,
Japan

2 Undetermined* Male Arimoto et al. 2011

Brown bear WY, USA 12 Undetermined* Unknown Mattson et al. 1992
Polar bear Hudson Bay, Canada 32 Undetermined* Unknown Gormezano and Rockwell

2013

Fig. 1. Summary of cannibalism among bears, in-
cluding (a) the type of cannibalism among 4 species:
American black bear (Ursus americanus), Asiatic
black bear (U. thibeticus), brown bear (U. arctos), or
polar bear (U. maritimus); and (b) the type of canni-
balism by sex of the bear. Undetermined* indicates
incidents where it was not possible to determine type
of cannibalism.

brown bear (Ursus arctos; nstudies = 10, nevents = 44,
22.2%), American black bear (U. americanus; nstudies =
10, nevents =42, 21.2%), and Asiatic black bear (U. thibeti-
cus; nstudies = 4, nevents = 5, 2.5%). Most events by polar
bears and brown bears were infanticide (npolar = 39, nbrown

= 20; Fig. 1a). Most events by American black bears
were conspecific strife (n = 8) or infanticide (namerican =
7). All cannibalism events with a known cause for Asi-
atic black bears were conspecific strife (n = 2). There
were also a large number of undetermined events for each
species recorded (npolar = 32, nbrown = 12, namerican = 21,
nasiatic = 3).

Males more frequently showed cannibalism associated
with infanticide (nmale = 60, nfemale = 4) and conspecific
strife (nmale = 24, nfemale = 5) than did females, but scav-
enging was more equal among sexes (nmale = 5, nfemale =
2; Fig. 1b). All events associated with infanticide by polar
bears (n = 38) and American black bears (n = 6) were
by males. The exception to this pattern was brown bears,
which had 2 reported infanticide events by females, com-
pared with 16 events for males. Brown bears were also
the exception for cannibalism associated with conspecific
strife, with 3 events by females and 6 events by males.
In comparison, all 10 conspecific strife events by polar
bears and 7 of 8 events by American black bears were by
males.

The first study of cannibalism in bears was published
in 1897 (3 events; Nansen 1897), but then there was a gap
in publications until the 1960s when 2 studies (5 events)
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of cannibalism were published. Most decades since had
between 5 and 7 studies published (1970s = 5, 1980s = 7,
1990s = 5, 2000s = 9, 2010s = 7), with varying number
of events reported (1970s = 7, 1980s = 50, 1990s = 31,
2000s = 35, 2010s = 44). Publications of cannibalism
by bears among continents varied greatly, with 23 studies
(123 events) in North America, 12 studies (69 events) in
Europe, and 5 studies (6 events) in Asia.

Discussion
Our review of cannibalism in bears showed that can-

nibalism takes multiple forms, each with its own poten-
tial evolutionary drivers. Although cannibalism among
predators is generally believed to increase fitness (by in-
creasing nutrition while simultaneously reducing com-
petition for resources; Gómez et al. 2021), in bears it
often appears to be an opportunistic consumption of an
available bear carcass (via scavenging) or is not directly
connected with the primary cause of death (although can-
nibalism often follows the intraspecific killing via in-
fanticide, filicide, or conspecific strife). This appears to
be most clearly exhibited by sexually selected infanti-
cide, where male bears and other carnivores kill unre-
lated dependent young to increase mating opportunities
(Swenson et al. 1997, Miller et al. 2003, Bellemain et al.
2006), and the consumption of cubs as food is not the
primary reason for the infanticide. We found no doc-
umented cases of siblicide (where one sibling kills an-
other) in bears, although it is relatively common in some
other animals (particularly raptors; Allen et al. 2020).
Our review showed that cannibalism is relatively common
among bears, but much less frequent than other types of
predation or foraging behavior. Our review leaves many
questions unanswered and highlights the need for further
research with emphasis on hypothesis-driven research to
understand the reasons for the different types of canni-
balism in bears.

Likely differences in available resources or behaviors
among species cause different motivations for cannibal-
ism among bears, but it is also primarily a male behav-
ior. Most documented cannibalism events were by polar
bears, perhaps because polar bears are easier to observe
over the long time periods necessary to document preda-
tion events. But polar bears are also the most carnivorous
and predatory of bears (Derocher et al. 2000, 2002;
Ordiz et al. 2020), and may be more likely to view young
conspecifics as a food source. The high frequency of in-
fanticide by polar bears is often explained by evolution-
ary reasons, such as sexually selected infanticide, as in
other bear species (e.g., Swenson et al. 1997, Miller et al.

2003, Bellemain et al. 2006). However, studies have also
highlighted that male polar bears use young as a food
source, while also reducing competition for limited re-
sources (Derocher and Wiig 1999). This is important be-
cause cannibalism may increase if there is increased food
deprivation due to future climate change (Gormezano and
Rockwell 2013, Petherick et al. 2021). There is reason
to believe that brown bears also sometimes view con-
specifics as a food source—cannibalism among female
brown bears was documented to be associated with infan-
ticide and conspecific strife, and brown bears regularly
kill dependent yearling cubs (Swenson et al. 2001). In
contrast, for other species such as American black bears
and Asiatic black bears that are less carnivorous, infanti-
cide was entirely, and conspecific strife was primarily, a
male behavior (e.g., Naganuma et al. 2021).

Although sexually selected infanticide is likely the pri-
mary cause for most infanticide events, there are excep-
tions. The most notable exception is when females kill
dependent young that are not theirs. For example, Hess-
ing and Aummiler (1994) observed a female brown bear
with cubs that killed and ate 1 of 2 cubs belonging to a
different bear and killed 2 cubs during a previous year.
This occurred at a salmon (Oncorhynchus spp.) spawn-
ing ground, where food availability was high and there-
fore killing cubs as a food source was unlikely and not
typically observed at such locations (L. Aumiller, Vital
Ground Foundation, pers. comm.). An attempted infanti-
cide can also lead to a male bear killing an adult female
(e.g., Tamatani et al. 2021), which does not fully sup-
port sexually selected infanticide, although such events
are often initiated by the male trying to increase his mat-
ing opportunities. For example, Dean et al. (1986) docu-
mented a male that initially tried to kill a cub, but when
the mother intervened, the male killed and ate her. Vari-
ation in infanticide occurs throughout bear species, with
some events primarily occurring before mating seasons in
some areas and after mating seasons in others (Shimozuru
et al. 2019). Reporting whether infanticide includes the
consumption of cubs could help reveal motivations for
the events that seem to be exceptions, but often such in-
formation is missing in the literature.

Cannibalism associated with scavenging, and to some
degree conspecific strife, seemed to be more directly
linked to viewing conspecifics as a food source compared
with other forms of cannibalism, but neither is without
risk. Scavenging on bear carcasses that died from causes
other than intraspecific killing increases the risk of para-
sitic infection or disease (Moleón et al. 2017). For some
species, there could be selection pressure against eat-
ing a dead conspecific, except when the benefits of the
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Table 3. Instances of cannibalism by bears found from a review of social media and the internet. This includes
bear species, location, number and type of cannibalism, sex of cannibals, and the hyperlink for the event.

Species Location
Cannibalism

events
Type of

cannibalism
Sex of

cannibal Hyperlink address

Brown bear AK, USA 1 Conspecific
strife

Male https://youtu.be/XJDFG7cTlVs

Brown bear Banff, AB,
Canada

1 Conspecific
strife

Male https://www.cbc.ca/news/canada/calgary/grizzly-bear-eats-
black-bear-in-banff-1.1414994

Brown bear AK, USA 1 Infanticide Male https://youtu.be/t3DxCqU0oV0
Brown bear Banff, AB,

Canada
1 Infanticide Male https://www.cbc.ca/news/canada/calgary/banff-bear-grizzly-

split-lip-eat-ate-cubs-alberta-parks-canada-1.5557895
Polar bear Unknown 1 Infanticide Male https://www.youtube.com/watch?v=Rfo233Q6aOg
Polar bear MB, Canada 1 Scavenging Female

with cubs
https://youtu.be/xlkOP4OgSrI

American BC, Canada 1 Undetermined Male https://www.cbc.ca/news/canada/british-columbia/bear-eats-
bear-central-bc-1.4833151bear

Brown bear Banff, AB,
Canada

1 Undetermined Male https://calgaryherald.com/news/local-news/grizzly-bear-
known-as-split-lip-eats-another-marked-grizzly-bear

Brown bear Katmai National
Park, AK, USA

1 Undetermined Unknown https://www.nps.gov/katm/blogs/death-of-bear-130.htm

Polar bear Baffin Island,
NU, Canada

1 Undetermined Male https://www.youtube.com/watch?v=MWbQyY6kfxc

Polar bear MB, Canada 8 Undetermined Male https://www.cbc.ca/news/canada/british-columbia/bear-eats-
bear-central-bc-1.4833151

Polar bear Unknown 1 Undetermined Male https://www.youtube.com/watch?v=UfRM0kRGqKc

food resource outweigh the risks of contracting a par-
asite or disease. However, bears are often food-limited,
even when there are abundant resources, and are frequent
scavengers (Krofel et al. 2012, Allen et al. 2015, Inagaki
et al. 2020), which may make bears less wary of eating
conspecifics compared with the other, more predatory
carnivores. Most incidents of conspecific strife, which
come with the risk of injury or death, were performed by
male bears, but there are exceptions, including one docu-
mented event of conspecific strife by a female American
black bear. This female had cubs of her own, and an aban-
doned cub attempted to associate with them, but the fam-
ily group killed and consumed the foreign cub (Garrison
et al. 2007).

Although a direct link to increased fitness can be drawn
for some cases of cannibalism, in cases of filicide (where
a mother kills and eats her young), it appears to reduce
fitness by directly reducing the number of progeny. Fili-
cide was rarely documented among bears, with 6 of the 8
events recorded for polar bears. Most of these events were
when a mother killed a cub because it was starving or it
appeared unlikely to survive (Uspenski and Kistchinski
1972, Belikov and Kuprijanov 1977). There are also oc-
casional cases where a cub does not emerge from a den,
which may be the result of filicide or at least scavenging,
and these should be explored in more depth when found
in the future. Hessing and Aummiler (1994) documented
a conspecific female that killed another female’s depen-

dent cub but then abandoned it, and the mother returned
and ate the cub. Although we counted this as scavenging
in our review, it again points to mothers trying to regain
energy invested in their cubs that are unlikely to, or do
not, survive.

One drawback of our study is that it was limited to peer-
reviewed literature, but instances of cannibalism can be
reported via other means, such as in gray literature (i.e.,
theses and reports) or on social media. Our primary rea-
son for not including gray literature is that there is no
way to systematically search and review gray literature.
Instances in gray literature are also often reported in peer-
reviewed literature, causing double-counting of the same
events. Events in social media have similar issues but also
lack the rigor of events documented in peer-reviewed lit-
erature. For instance, we performed an extensive review
of the internet and social media (Table 3), but found very
few instances from social media, and the reports often
lacked important information such as date, time, and lo-
cation. The cannibalism events reported in gray literature
(e.g., Black and Auger 2004, Steyaert 2012) and social
media (e.g., Table 3) are no less important than those in
peer-reviewed literature, but we encourage authors in the
future to publish these events in peer-reviewed literature
so they can more easily be evaluated and used by the
scientific community.

We did come across some lack of clarity that would be
helpful to address in future research. There were many
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reports of infanticide, and although some authors as-
sumed that cannibalism always accompanies infanticide
(e.g., Davoli et al. 2018), most studies neglected to re-
port whether or not the cubs were consumed after be-
ing killed. For the sake of our literature review of can-
nibalism, we only considered the cases where a conspe-
cific was reported to be consumed, but this means that
our literature review may have underestimated cannibal-
ism events by bears, especially cases of sexually selected
infanticide, which is the most common form of canni-
balism. Although this generally is limited to infanticide,
other studies seemed to confuse predation (killing a con-
specific) with cannibalism (consuming a conspecific) or
considered the killing and consuming of a congeneric
(different bear species) to be cannibalism (e.g., Mattson
et al. 1992). These unclear definitions limit the ability
of researchers to understand cannibalism, and we recom-
mend in the future using definitions similar to those we
have provided in Table 1.

There were also several cases of cannibalism where the
type and cause could not be determined. Many of these
were based on methods that do not allow determination
of the cause (e.g., bones and fur found through scat anal-
yses), so we suggest in the future that researchers docu-
menting cannibalism in the field record as many details as
possible. This includes noting age and sex of the cannibal;
age, sex, and reproductive status of the consumed bear;
exact location of the event and potential relocation of the
carcass; inspection of wounds; and consumption of the
carcass. Similar to guidelines for documentation of dam-
ages caused by predators on livestock (e.g., Černe et al.
2019), we recommend detailed photo-documentation of
the carcass, animal tracks, and other signs around the
carcass from various angles and distances together with
a scale. Special attention should be given to wounds on
the carcass that occurred premortem, which can reveal
the cause of death but which often require flaying the
body parts with bite wounds. Crucial information for
the interpretation of the cannibalistic event is also re-
latedness between the consumer and the consumed bear,
which enable scientists to distinguish between filicide,
siblicide, and sexually selected infanticide. Unless both
victim and consumer are previously known bears with
established pedigrees, we recommend collecting genetic
samples of the victim, as well as the consumer. The lat-
ter is usually more difficult to obtain because of lim-
ited amount of DNA left at the site. One option is to
search for a scat or hair around the carcass, or to take
a saliva swab from the carcass (e.g., from the surround-
ing of the killing wound or at parts that were consumed;
Černe et al. 2019). However, in most cases of cannibalism,

saliva swabs will result in mixed samples also contain-
ing the more numerous DNA from the consumed bear.
Such mixed samples often produce multiple alleles at �1
loci or some of the consumer alleles may be completely
obscured, which significantly increases the complexity
of the genetic analysis (Roon et al. 2005). But when a
pure sample from the victim (which usually can be easily
obtained from the tissues available) is analyzed in par-
allel, statistical approaches developed for human foren-
sics can be applied to separate the consumer’s and vic-
tim’s genotypes and determine their relatedness (Hu et al.
2014). Following these recommendations will allow sci-
entists to accurately document cannibalism and increase
our understanding of cannibalism among bears and other
carnivores.
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