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Cannibalism by Black Bears in the Nimpkish Valley, Brit ish Cotumbia

Abstract
\\c slldied black beafs (l/rrr\ r,,r.,r.drurr) betu een l99l rnd 1995 ln the Nimpkirh \tllc). !'uncouver lsland. Britrsh Columbia.
Dur lng 199'1.  we observed '+ inc idcnls o i  cannib.r l ism by black bcars.  One incident  ofcannibai isn occurfed on adcmed. radio-
collared iinulc lhat was con\Lrmed 390 l11 liom hef den and hcr 1$o cub littef that \|as consuned at tbe den sits. The second
incidenl i.\'ohcd.r rrdio-collared nralc \ho consuned.r femalc and her cub neaf their possibl. deD site \oon aiier dcn cmergence.
T he third rnr_ident $,.r\ one cub of a luo cub litlef thirt was consumed 39 dals after irs diLr colhred molher crncrged fftm her
dcn. The lbufth incident $a\ a subudult feDrale attacked bI ar adult male during aurumn befbre hiberrration. Sc!eral authors halc
hypolhesized thrt males kill uffel.rted cub\ to incrcasc their repfoduclive tirncss. h our studv. cannibalislic behrvior of malc
bcars is unlikel) to ha\c cnhanced reproducti|e fitncs\ bec.ruse the bears in!ol!cd \iere resident! $ithin their n ting ranges. thus
l h c r e i s . r h i g h l i k e l i h o o d l h a l f i e c u b s \ \ ' e r e r e l a t e d l o l h c a g g r e \ s o r ' l h e h i g h n r c i d e D c e o f c r n n i b a l i s n i n o u r s t u c l l d u r i n g t g g . l
i\ puzzling rnd inconsl,,tcnl $ilh e\plrrations which arrribute tbi\ beha\'ior 1o enhancenent of the finrcss oi n le be.Lr\.

Introduction

Assessmenl ol mortality is helpful in the mal
agement of wildlifc popuiations. Of all thc causes
ol mortalitv. cannibalism. although inliequenl. is
particulady intcresting and least undcrstood from
an evolutionary perspective. There have been few
docunented cases ofcannibalistic attacks by male
black bcars (Ursirs anr:ricaal.s) on temale black
bears despite many stLrdies in which bcars have
been nonitored intcnsively (see Garshelis 1994).
Garshcl is ( 199.1) lbund 39 knou,n cases ofintraspe-
cific killings (cxcluding cubs) reported in 17 Norlh
Amcrican black bear stlldics that were coDducted
between 1975-92. Ten ofthe victims wcre adult
females with cubs (fbur in dens) and I I u'ere slr
badult lemales. Although unconmon, cannibal-
ism may be an important source of mortality in
populations of black bears.

Scveral factors may affcct the tl.equency of
cannibalism within a population. Cannibalism
appears 10 be densitv dependcnt in some verte
brrte populations (c.g. Elwood 1992). However.
in his review of black bear population processcs.
Garshelis (199.1) did rot f incl an associarion be
tween high population densities ancl high rttes of
cannibalism. The sex-trgc composition of thc
populatlon mav also affect the rate of cannibal,
ism. Much ofthis cannibi ism is intl icted on cubs.
In Arkansas. a malc dominated sex ralio nlay have
led to an increased late of cannibalisn among
black bears (C1ark 1991). In one population which
was comprised of597c adult and subadult males.
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cub survival rate was 0.31. In another popula-
tion which was comprised of 397r rnales, cub
survival rate was 0.90. Causes of cub mortality
wcre unknowt. but Clark (1991) suspectcd thijt
the male-dominated adult sex ratio was a factor
in low cub survival.

Although cannibalism by bJack bears is un-
common. we observcd tbur incidents during 199,1
on northern Vrncouver lsland. This liequency of
cannibalisnr is much greater than that reported
tiom othel studies. Our objectives arc to descdbe
the incidents and discuss possible causativc fac-
TOIS,

Study Area and Methods

The incidents of cannibalism that we report oc-
curred in 1994 whilc monitoring l9 radiecollared
black bears (7 females. 12 rnales) as part of the
3 year Ninpkish Black Bear Study. The srudy
area $'its located in the Nimpkish Vallcy.40 km
south of Port McNeill on Vancouver Island. Brir
ish Columbia. The lbrcsts in the area have been
commercially harvested by clcarcutting since the
1920 s. Most of the cutovers have regenerated
to coniter-doninated, second growth stands with
e losed i l rn r r f ie . .  Bcc lu .c  , ,1 ' re ren l  logg inB.  i l
l e$  e r r l r  .e ra l  \ l J ! :c  au l r r \e r .  oecur  in  I  n ro . l ie
of second growth ald some oJd -qrotvth stands.
Bcars werc captured in culvert haps or by Aldrich
loot snares, immobilized using Telazol (Ayerst
Laboratories. Montreal). and radio-collared.
Radio-telemetry was conducted by ground and
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air at lcast twice weekly lrom the spring of 1992
to 1995. Home ranges wcre deternined tiom a
rnininrum of 95 locations tbr the bears involved
in the cannibalism incidents.

Results

Trapping success, based on ;19 caplurcs of 3.1 in
dir,iduals (25 males and 9 ttmales), indicated that
there $,ere morc males thar females in the black
bcar population (2.8 rnrles : I lemale; Xr = 7.53.
d.f. = l. P < 0.006). This ratio is biased bccause
males were easier to trap than females: the re-
capture ratc of mrles \\"as 36% u'hile that of fe-
males u'as only l07c (Table 1 ). Despitc this trap
ping bias. visual sightings of uncollared bears
coffobo]-ated our trapping results aDd confirmed
that thc population had a male-dominatcd sex rutio.
Our preliminary cstimate of population density
in the area that the cannibalism occurred (0.25
bears/kmr) reveals that the density of black bears
is n01 abnormally high compared to clsewhere in
North Anerica (range 0.07-1.30 bears/km',
Garshelis 199,1).

The first casc of apparent cannibalism ()1 a
fcnale and cubs u'as encountcrcd on 26 April 1994.
An I 1-yeartld radio collared temirle (F03) with
cubs (ore of tbur collrred rcproductive adult fe-
nales) apparenlly left hel den site between 20-
22 April. On 26 April. \\,'e approached thc den
site to deternine the type of den structure that
she used. When wc relched the den, an uncollared
bcar *'as nearby and ran away. A bear bed was 5
m fiom thc dcn, and bear hair and cub claws (21
in total) were fbund in bcar scats located at the
bed and around thc den. The den bedding was
intact and there were ro signs of struggle at the
dcn site. The den rvas in r spaccd second growth
stand beneath r root bole and had three entrances.
At thc tine ofthe l lrst investigation. we believed
that F03 wls alivc and 390 m fronr the den. Thrcc
days later she was tbund dead at the sane loca
tion. $'ith a radio-collared male (M08) and an

unrnarkecl bear fccding on her body. An investi-

-qation of F03 s body later r-evealed a large
henratoma in the hidc. suggesting that she was
injured before death, perhaps whi)e detcnding her
cubs.

Thc sccond case of cannibalism on a lemale
and cubs became evident alter a 6-year-old r:r-
dio collared male (M06) hacl nol mored from a
closed canopy second grorvth stand tbreight days,
beginning l9 ApriJ 199.1. The body of a partially
c()nsumed adult ltmale was discovered when we
approached and scared M06 away. The site was
very disturbcd. including narked trees. marked
trri ls. and nasses of lerns used to cover thc body.
There were a tew beds and numcrous scats, some
ofwhich containcd bearhair and cub claws (eight
claws were found). The temale's tace was not
damaged and therc wcre no signs of fighting.

Latcr during surlmer, \\"e searched the area
surounding the site $ here thc lcmale's carcass
was tound. A clcn was found under a root bole in
a snrall patch of old gro*th. 180nfiomthebod-v-
site. The den was used the previous winter but
u,e cannot definitivcly state that this den was used
by the female and her cub. A well-l incd bed was
fbund l7 m tiom the den. suggesting that the fe-
n'rale \\"as not in the den when thc attack occuraed
(if the den was hcrs). A large heavily-climbed
tree wiis bctween the den site and the body site.
next to which we tbund signs of a lbod cache
and marking of small trees. A tooth and thin skull
tiagnents from a young cub were retricvcd frorl
this cache. Our cvidence suggests that the attack
started at, or near, this climbcd trec.

A third case of cannibalisrn was observed l2
June 199,1. Thiny-nine days after emerging tiom
her dcn. a radio collared female (F0l) was lo-
crted in a cutover that she used rcgularly. She
was bawling and vocalizing to one of her two
cubs of the-year which had climbed a small co
nifer tree at thc culover's edge. The second cub
was not seen. A large 1 l-year-old radio-collared

TABLE l .  Recapturc r i !c \  of  indiv idur l l l  nrrked bluck bcrr \  in the Nirnpkish Vr l lef .  Vrncou\er ls l lnd.  1991 199,1.

Nurbcr of  i  d i ! id l r . r ls
captrred NLrmbcr recaptured

l 6

3 1

l 0

l9

:19

I

l l

l 5

25

1.1

Nlale

Total
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rnale (M l-5) was at the site. bur wrs not visiblc ro
us. \\'e returnccl to the site 6.-5 h later and ob
sen'ed thc cub sti l l  in thc tree. Subsequent in-
vcstigation confirmcd that Ml5 had consuned
one of the cubs and bedded at the base of the trce
which the suNiving cub hrd climbed. Scats next
to the bcds contained cub claws. I-auge claw ntarks
in the bark of the tree suggcstcd thar Ml5 had
attempted to clirnb up atter the survir ing cub. This
cub was seen alive the next day but not afterwards.
although the motllcr was obsen,ed rcpeatedly over
the sulrrnrcr. She did not produce cubs in 1995.

Eight da'-s later in the same cutover. Ml5 treed
anotherradio colltrrcd 5-year old female (F06) and
her trvo cubs-of the-ycar. Both cubs wcrc seen
the next da). Although F06 was rnonitored regu-
larly. she was not seen again for 58 days and was
acconpanied by only one cub at this nexl si-qhG
ing. Besides thesc attacks on femalcs and their
.  ub . .  M I  5  r r  r .  r  ' b rcn  eJ  rhc  prer  iuu .  sp l i r re  in  . r
brau l rvith arothcr rad io-collared adult nrale close
to tl lc cutover in which he treed the l 'cmales and
their cubs.

The lourth case ofcannibalism occurred on 6
November 1994. Duling regular monitoring of
radio collarccl bears. a 6 yeaHtd male (Ml I ) and
a 4-ycar-old female (F07) $ere located close to-
gether. Loud vocalizations wcre heard upon ualk-
ing closerto thc pair Ba\\"liDg. huffing. and strangc
vocalizations appear to have been made by the
lemale. The t$o bears rverc onl)' l 5 tn from the
observers in an l ll-year-old second grou,th coni
ter stand but uere very diticult to obsen,e anongst
l l t r  Ih i j l  \ ( :e la l io t r .  \ r r  r rggr< .s i r r  i l l L . l i r . t i , r l
between thc two beaIS $'as not suspected becausc
they and two othcr fenrales used thc same cutover
almost vearround. Furlhermorc. the two bears were
seen togcther during the 199.1 breedilrg season.

We th , 'uph t  rhJ l  lhe  br r l .  n r . r r  he  con.urn in ! :
a decr carcass and decicled to interupl thc inter-
rction and invcstigate the sile. We rttenpted 10
chasc a$,av both bears. M 1 1 eventually left very
slowly but lemained closc ro the site. F07 re-
tused to leavc the site but slopped her vocaliza-
tions *hen we madc ll lot oftroise. \\t u,ere able
to walk to within 5 m ol F07. Herhindlegs ap-
pcared to be partly inrmobil ized rvlrcn she at
te r r rp tcd  tu  J r r !  her . r l l  r$ i t ) .  The i  iu r i ( :  cp-
pearcd to be serious and *e belier,e shc would
have been kil led had we not interveled. Wc sus-
pect that Ml I had been involvcd in cannibalisir

befbre. because he had caten a young male bear
cluring the spring. Evidencc of canlibalism *as
morc circumstantial in that situation because the
) , 'un i  In l l s - \  b , ' r i )  r " l r .  c lo .  l  hu tn i tn  a ( l i \  i l \
and may have been kil lcd by humans.

\\ 'e dccided to intervenc tbr three reasons: l)
F07 $as an important study animal becausc she
\a-as one of t\\ 'o subadult temales thrt had becn
fbllo*'cd tirr L5 years: 2) because of rhe previ
ous three cases ol suspected cannibalisn in the
spling. wc rvanted to detcrmine the cause of her
injuries: aod 3) hunters were in dtc area and wc
wanted 1() determine if hcr init ial wounds uere
due to gunshot. If Ml I was allowed to consume
lhc temale rve q'oulcl not ktro\\, thc cluse of her
injuries.

F07 rvas immobilizcd and exanincd. Her
injuries rvere extcnsive. Her right rhigh had a
large deep wound, l5 cm long x l0cmwide.which
exte nded down to tlrc t'emur A seconcl Ju ge wouncl
was locatcd below and to the leli ofher anus. It
u'as aboul 10 cm long but not as open as thc thigh
wound. The wouncls were no1 caused by gun-
shot. lt appeared that F07 had losr a lor of blood
bccruse her gums and tongue wcre whitish and
cold. F07 uas nroved away tiom Ml I to another
location within her home range. Although F07
reco\,ercd from the drugs rnd u'as observed stand
ing on her front legs. she ncver leti this ncw site
and died t\\"o days later lron inf'ection of hcr
wounds. Mll remaincd ciose to the attlck site
firr another day ancl then ntovcd away. Wc do
not belicve he was nutri l ionrlJy stlessed because
hc was very fat arrd had consumed a deer l9 davs
bc lo rc .  \  l J te r  in \ ( \ t ig l r i , l l  o l  the . i t . . r 'e reu l id
a l luge amount of bear hair with skin attached
spread around a few t'lattened arcas and on nu-
lnerous shrubs. No mcat or other attractants \t'ere
fi)und at thc site. F07 had not yet deDned, rl-
though other females had started to cnter their
dens. We later cxarnined her dccomposed body
and found that none of hcr bones werc broken.

ln addition to thcsc firur cases of cannibalisrr
during 199;1. we observecl t*o iucidents in 1992
of male bears trceing temales and their cubs at
the edgcs of cutovers durine early spring. The
beu s werc not radio-collared and so the outcomcs
are unknown. It is possible that M15 was involved
in the 1992 incidcnts because although he rvas
unmarked at the timc. these areas wcre ptul of
his home range in l99'1. To our klowledge no
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cubs rere born inthe snrdl areir clLrring i993. Besidcs
lhc scilts al the cannibalism sites described above.
thrce bear scats containing cub claws were firuncl
incidentall) in the study area betweer 1992 9:1.

Discussion

During 199:1. there appcarcd to bc a high ratc of
clnnibalisn among black bears in the Nimpkish
Valley study area. Within one year. we documented
lbur attacks: three invoh'ing cubs (two of which
inclucled the derth of the mothers) rnd one at-
tack on a subadult female. Other researchers
(Rogers 1983. Alt and CrLrttrdauria 1913;1. Tietje
(jt al. 1986) hrvc rcportcd thcsc tlpcs ofkil l ings.
but none report as many incidents *ithir such a
shofi tlme.

The role of cannibalism in population pro-
cesses is not uell understood. Incidents of can-
nibalism in northcastcm Albcna clcscribeciby Tietje
et al. ( 1986) involved unrelated individuals ard
a temale fiom outside the mating range of the
prcdatory nralc. Tictjc ct al. (1986) hypothcsizecl
that killing cubs by nale black bears was adap
tive undel paniculal conciit ions: nralcs out ofthcir
mating range encountedng beal.S that are l]ot their
kin. N,hlcs arc thought to kil l  unrclatcd cubs 1(]
increase their reproductive lltness.

The latiorale fbr cannibalisn presented by
Tietie et al. ( 1986) may not pertain to our study.
ln our study arcl. l l t lerst t\\,o of the incidents in
uhich cubs were kil led involved resident males
in thcir mating rangcs and resident fenales. The
cannibalistic behavior of male bears rvhich we
observed is url ikely to have enhanced their re
productive litness because the bears involved were
within theil mating ranges. thus thcre is high l ikc-
l ihood that dre cubs were related to the aggres
sor. Furthernore, the killing of adult and sub-
adult fcnralcs by malcs seems parlicularly
nraladaptive because it rvould diminish the nrale's
rcproductive opporlunil ies in the future.

Sclcral firclors may contdbute to the high rates
of cannibalism that we obserr'ed. Skerved sex
ri,rt ios nuy affect the rate of cannibalism within
bear populations (Garshelis 199.1. \\lelgus and
Bunnell 199,1). The bear population in our study
area likely had more nales than females. In popu
lations that arc donrinatcd by malcs, llmalcs woulcl

cncountcr many malcs ovcr th(] breedrng season.
The following 1'ear rvhen n'rales encouDler cubs
thcrc would bc a lo."vcr l ikelihood thrt the cubs
are theirs. Hunting of adult nale bears by hu
mans in such arcas could furthcr cxaccrbatc can-
nibalistic attacks by causing inlluxes of subadult
male bears (Wielgus and Bunnell l9!.)4).

In rddition to a sex r-atio dominated by nales,
habitat altcration may incrcasc aggrcssivc inter-
rctions rmong bears. Much of oul study area is
managed for corifer produclion and thus domi-
nated by closed canopv second growth fi lrests.
The few early seral stage cutovers which proviclc
fbraging habitat during spring result in seasonal
concentrations ofbears. These local high densi-
ties of bears mly increase interaclions bctwccn
adult male bears and tenales u'ith their cubs.
Availability ol den sites may also be allcctcd by
habitat alterrtion. Bears in the Ninrpkish Valley
den in large hollow trees. rool boles and logs thal
ma,y not persist after logging (unpub. data). Re
mrr r , r r rs  the  s t ru i lu re '  u .e , . j  l ' , r r  t lenn in l  rn r l  i r r -
crease the vulnerabil ity of females with cubs by
limiting the supply of secure den sites. Females
with cubs are in dens alier malcs havc cmcrgcd
thus are vulnerable to attack (Tietje andRuff 1980).
lffemales are forced to use less secure dens (e.g.
more thaD one small entrance) they increase their
alreacly vulnerable situation.

Some of the kil l ings of rdult temales thrt we
observed in the Nimpkish Valley study may hlrc
been a consequence ofthe attempts by the moth-
ers to protect their cubs. The lationales argued
to cxplain cannibalism in prcvious publications
could appll'to some ofour obsen,atious but other
incidents appear inconsistent with t ctlcs to ln
crcasc rcproductivc fitncss of nrale bears.
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