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Brown bears and wolves scavenge humpback whale carcass in Alaska
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Abstract: Brown bears (Ursus arctos) are generally
solitary animals, although they are known to
aggregate at concentrated food resources. Using
remote cameras, we documented brown bears
aggregating while scavenging a whale carcass from
19 May to 17 September 2010 in Glacier Bay
National Park, Alaska, USA. Such aggregations
have not been reported in Glacier Bay, a recently
deglaciated fjord where bear food resources are
dispersed and less diverse than in other regions of
coastal Alaska. We documented multiple brown
bears and wolves (Canis [upus) scavenging the
carcass—at times, simultaneously. This study pro-
vided a rare opportunity to document brown bear—
wolf interactions over several months associated
with a large-magnitude resource event with little
evidence of aggression between species. Our results
suggest that the humpback whale (Megaptera
novaeangliae) carcass provided a substantial food
resource for brown bears and wolves in Glacier Bay,
potentially influencing space use and interspecific
interactions.
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Although brown bears (Ursus arctos) exhibit a
solitary lifestyle and may defend discreet resources
such as ungulates carcasses, this species is known to
tolerate conspecifics at high-volume, concentrated
food sources (Bunnell and Tait 1981, Stirling and
Derocher 1990, Smith et al. 2005). Brown bear
feeding aggregations are seen most often in areas
where perennial food resources are predictable and
abundant, such as at salmon (Oncorhynchus spp.)
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spawning streams or garbage dumps (Bunnell and
Tait 1981, Stirling and Derocher 1990, Smith et al.
2005). Although unpredictable, whale carcasses that
wash ashore represent large resource pulses that can
result in aggregations of foraging brown and polar
bears (U. maritimus, Miller 2005, Van Daele 2007).
We describe observations of brown bears scavenging
a humpback whale carcass (Megaptera novaeangliae)
in Glacier Bay National Park and Preserve in
Alaska, USA, and describe interactions between
brown bears and wolves (Canis [lupus) at this
concentrated food resource.

Glacier Bay National Park and Preserve
(13,280 km?) is characterized by a 100-km-deep
fjord, ice fields, tidewater glaciers, rugged mountains
up to 4,633 m, and cool summers and wet winters
(Boggs et al. 2008). Rapid deglaciation over the past
260 years has given rise to diverse vegetation
communities, including mature spruce (Picea spp.)
-dominated forests near the mouth of Glacier Bay,
coastal beach meadows with diverse herbaceous
vegetation (reviewed in Lewis 2012), and nearly
barren ground surfaces in mountainous upper
reaches near remaining tide-water glaciers (Chapin
et al. 1994). Although some herbaceous forage is
available in the West Arm of Glacier Bay where the
whale carcass was located (58°50'N, 136°39'W), the
dominant vegetation type is closed scrub (e.g., alder
[Alnus rubra), willow [Salix spp.]) and the interior is
dominated by rock and ice. Other possible brown
bear food resources may include moose (Alces alces),
mountain goats (Oreamnos americanus), voles
(Myodes and Mycrotus spp.), and intertidal inverte-
brates. Salmon resources are limited in the West
Arm of Glacier Bay because abundance and
distribution of anadromous fish is generally low in
recently deglaciated watersheds (Milner et al. 2000).

A 12.5-m, intact humpback whale carcass was
located on the beach in the West Arm of Glacier Bay
on 5 May 2010. The whale was believed to have been
dead for several weeks. On 13 May 2010 we deployed
a Trail Watcher motion-detecting digital camera
(Model 2035; Monticello, Georgia, USA) set on a
10-second delay between image captures and a
Pentax Optio (Model W200; RICOH Imaging
Company, LTD, Tokyo, Japan) set on a 15-minute
time-lapse to record scavenging activities at the
carcass. We attached cameras to a tree trunk about
20 m from the carcass and set to record images of
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animals within about 50 m of the carcass. No flash
or infrared settings were used. We exchanged data
cards and batteries every 10-14 days. We accessed
the study site by a motor vessel, from which
observers used high-powered binoculars to deter-
mine whether scavengers were present at the carcass.
If bears or wolves were present, the vessel remained .
>100 m from shore until the animals departed, to
avoid disturbance to the animals. The land sur-
rounding the carcass was closed to all other human
use by the National Park Service for the duration of
the study. Based on site visits and photographs, we
estimated 30-50% of the flesh and blubber remained
on the carcass by the end of August. On 4 September
2010, the bulk of the carcass floated away, leaving
the skull and an assortment of vertebrae, other
bones, and baleen. The time-lapse camera continued
to operate until camera retrieval on 17 September
2010.

For each image, we recorded date, time, and
number of individual bears and wolves observed. We
used the time-lapse camera to measure weekly (no.
of images with target animal[s]/total no. of images
per week) and hourly (no. of images with target
animal[s]/total no. of images per hr [0-23]) bear and
wolf activity. Images from the motion-sensing
camera were not standardized, so we only report
findings that were not documented by the time-lapse
camera. Images taken when it was too dark to see
animals were excluded from analysis.

We also conducted a bear-sign survey on 7
October 2010 in which 2 surveyors walked 4 adjacent
parallel strip-transects (each about 7 m x 1,500 m)
within the beach, meadows, and open shrublands
surrounding the whale carcass (delineated by mean
high tide, cliffs, and dense shrubs) and recorded all
mark trees, beds, and mark trails with Global
Positioning System units. We used a Geographic
Information System (ArcGIS 9.3.1; Environmental
Systems Research Institute, Redlands, California,
USA) to compare the number of mark trees, beds,
and mark tails to results from a bear-sign survey that
was conducted in 2001 using identical geographic
range and methods.

The time-lapse camera recorded 6,073 usable
images (i.e., with enough light to count animals, of
8,176 total) during 89 days of operation from 19
May to 17 September 2010. Brown bears were
detected at the whale carcass in 1,752 images and
were recorded at least once per day from 19 May to
11 September with the exception of 1 June. Most
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images of bears (67%) were of single adults;
however, 21% were of 2 bears, 9% were of 3 bears,
2% were of 4 bears, 1% was of 5 bears, and we
recorded a single image of 6 bears. We also recorded
images of a pair of brown bears mating at the carcass
site on 10 July 2010. We did not identify any brown
bear family groups with the time-lapse camera. The
motion-detecting camera, however, recorded one
image of a female bear with 2 large cubs, which
was the only family group documented during the
study. From May through September, weekly brown
bear activity at the whale carcass increased from
8.1% in early June to 63.2% in late August before
declining to 0% in mid-September after the carcass
had floated away (Fig. 1a). Brown bear activity
showed strong diel variation, with <10% of images
recording bear presence during 2300 to 0200 hours,
whereas >40% of images recorded bear presence
during 0400 to 0800 hours and again from 1900 to
2200 hours (Fig. 1b).

We recorded 71 images of wolves feeding on the
whale carcass. Of these 71 images, 83% were of
individuals and the maximum number of wolves
detected in one image was 7, which included 3 adults
and 4 pups. Repeated observation of a distinctive
silver adult wolf present with other darker adults and
pups led us to believe that most of the wolves
frequenting the carcass were members of a single
pack. From May through September, weekly wolf
activity at the whale carcass ranged from 0% to 3.7%
of images per week (Fig. la). Wolf activity showed
diel variation ranging from <1% of images record-
ing wolf presence in most hours from 1100 to
0300 hours to a high of 3-6% of images documenting
wolf presence from 0500 to 0800 hours (Fig. 1b).

Thirty-seven images recorded brown bears and
wolves at the carcass site simultaneously. Of these
images, 31 suggested no interaction between species,
in 3 images a brown bear and wolf appeared nose to
nose, and on 3 occasions a brown bear appeared to
be following a wolf; in 2 of these images the wolf
exhibited submissive posture. In addition, the
motion-detecting camera recorded both brown bears
and wolves marking vegetation and animal trails
leading to and from the carcass.

Our results demonstrate that the humpback whale
carcass provided an abundant and persistent
(>4 months) marine-derived meat resource for
brown bears and wolves in the West Arm of Glacier
Bay. Increased meat consumption, particularly from
marine sources, has been shown to have direct
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Fig. 1. Brown bear and wolf activity rates from 19 May to 17 September 2010 at a humpback carcass in Glacier

Bay, Alaska, USA. Weekly (panel a) and hourly (panel b) activity measured by calculating percentage of images
containing one or more target species for each week or hour, respectively. Numbers above bars represent the

total number of usable images per hour or week.

positive effects on body size and productivity of
brown bears (Hilderbrand et al. 1999). Rose and
Polis (1998) found that coyotes (Canis latrans) lived
at higher densities in shoreline areas influenced by
marine-derived food resources. Although caloric
content data for humpback whale blubber are not
available, bowhead whale (Balaena mysticetus)
blubber (a traditional food for arctic people)
contains approximately 8.7 kilocalories/g (kcal/g)
compared with 1.3 kcal/g for pink salmon (O.
gorbuscha) and 0.6 kcal/g for wild blueberries
(Vaccinium sp.; USDA 2013). Using equations
developed by Lockyer (1976), we estimated that a
12.5-m humpback whale weighing approximately
27.2 metric tons consists of about 20% or 5.44 metric
tons of blubber containing nearly 47,328,000 kcal.
Moreover, almost 97% of calories in whale blubber
are lipids, compared with just 4% in salmon and

0.8% 1in blueberries (USDA 2013). In addition to
blubber, scavengers also had access to muscle,
internal organs, connective tissue, and bones over
the course of the summer; this suggests that the
humpback whale carcass provided an unparalleled
energy resource for brown bears and wolves
throughout the summer.

Brown bear and wolf activity at the whale carcass
generally increased from May through August, and
may have continued to increase in September had
most of the remaining carcass not floated away. Late
summer through early autumn corresponds with the
hyperphagic period in which bears gain fat stores by
consuming high-calorie food before denning (Powell
et al. 1997). Brown bear activity exhibited a strong
crepuscular pattern, with greatest activity in the
early mornings and evenings. Brown bears have been
found to exhibit crepuscular or nocturnal activity,
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particularly when human use occurs during the day
(Roth 1983, Warner 1987, Olson et al. 1998) and it is
possible that brown bear activity at the carcass was
influenced by daytime vessel-based wildlife viewing.
Vessels, ranging from 5-m kayaks to 300-m cruise
ships, were observed stopping and approaching the
carcass to observe scavengers daily throughout the
study period, particularly mid-morning through
early evening (T. M. Lewis, personal observation).
Wolf activity was greatest in the early morning and
generally low at other times of day; this pattern
possibly also was influenced by daytime human use.

Brown bear tolerance of other mammalian scav-
engers is uncommon. We did not record black bears
(U. americanus) at the whale carcass; they are
subordinate to brown bears (McLellan 1993, Belant
et al. 2006) and may have avoided this area because
of potentially elevated predation risk associated with
increased brown bear activity in the area. On Barter
Island in the Beaufort Sea, brown bears are known
to displace polar bears from beached bowhead whale
carcasses (Miller 2005). To our knowledge, this
study is the first to document brown bears and
wolves feeding simultaneously on a whale carcass.
Previous studies have shown that brown bear—wolf
interactions often are antagonistic or aggressive,
particularly at kill sites (Koene et al. 2002, Ballard
et al. 2003, Gunther and Smith 2004). Ballard et al.
(2003) summarized 108 brown bear—wolf interac-
tions outside of Yellowstone National Park and
found that only 6% involved brown bears and
wolves feeding at the same carcass, 7% involved
brown bears and wolves in the same vicinity, 24%
involved brown bears and wolves fighting and
chasing each other, and 21% involved brown bears
displacing wolves from kill sites. Milleret (2011)
found that wolves stayed closer to their prey
carcasses after brown bear den emergence than
before brown bear emergence, possibly to defend
their prey from the larger scavenger. Koene et al.
(2002) hypothesized that carcass size has a role in
bear-wolf conflict severity with conflict over larger
carcasses being less severe. Our results from a large
carcass support this assertion because we saw little
evidence of aggression between species—no instances
of wolves attempting to displace brown bears and few
instances of brown bears displacing wolves. It is
possible that wolves exhibited avoidance when brown
bears were present, as evidenced by low observa-
tions of wolves at the carcass (1% of photos), but
brown bears were present in >50% of the photos
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with wolves, indicating some level of tolerance.
Smith et al. (2003) documented brown bears and
wolves feeding and traveling together on several
occasions at abundant salmon streams in Alaska.
We observed similar tolerance between multiple
brown bears and 7 members of a wolf pack sharing
a humpback whale carcass and exhibiting similar
diel patterns for >4 months. Our results provide
supporting evidence that the frequency and severity
of bear—wolf conflicts may decrease at large-
magnitude food resources.

During the 2010 bear-sign survey, we recorded 21
mark trees, 67 bear beds, and 48 sections of brown
bear repeat-use mark trail. The 2001 brown bear—
sign survey of this section of shoreline meadow
documented 0 mark trees, 0 bear beds, and only 1
section of mark trail (T. M. Lewis, unpublished
data). This comparison suggests that the whale
carcass may have influenced brown bear space use
in the West Arm of Glacier Bay. The number of bear
mark trees, bear beds, and mark trails along the
shoreline surrounding the whale carcass was greater
than in any other area in Glacier Bay previously
surveyed for bear sign (T. M. Lewis, unpublished
data). Bear-marked trails and rub trees have been
hypothesized to be associated with travel routes
(Green and Mattson 2003) and communication
(McTavish and Gibeau 2010). Prevalence of bear
sign near the whale carcass suggests that markings
were more abundant in this area because of high
bear concentrations, frequent bear travel to and from
the carcass, and communication among bears re-
quired during feeding aggregations. Cortés-Avizanda
et al. (2009) found that aggregations of scavengers
had negative effects on prey-species abundance by
increasing the probability of predator—prey en-
counters. Higher concentrations of scavenging
predators present at the whale carcass in Glacier
Bay may have affected other surrounding animal
communities.

Although brown bears may tolerate each other at
abundant food sources (Bunnell and Tait 1981,
Stirling and Derocher 1990, Smith et al. 2005),
female bears with young of the year were not
documented at the carcass and only one family
group with large dependent young (2-3 yr old) was
recorded. Cannibalism of young bears by adult
brown bears has been documented (Olson 1993,
Hessing and Aumiller 1994); thus, female brown
bears with dependent young may reduce risk of
infanticide by avoiding areas where adult male bears
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are present or where brown bears are concentrated
(Ben-David et al. 2004).

Acknowledgments

The National Park Service and Alaska Depart-
ment of Fish and Game provided camera equipment.
We thank C. Behnke, P. Bean, B. Bruno, T. Bruno,
K. Colson, J. Driscol, C. Gabriele, C. George, T.
Howard, J. Howell, L. Lewis, C. Murdoch, S.
Muths, N. Petersen, K. Pinjuv, C. Rosa, M. Senac,
C. Smith, C. Soiseth, G. Streveler, and A. Youmans
for assisting with field efforts, data entry, and
analysis. We thank J. Belant for insightful comments
on earlier drafts of this manuscript.

Literature cited

BaLLAarRD, W.B., L.N. CaArBYN, AND D.W. SmitH. 2003.
Wolf interactions with non-prey. Pages 259-271 in L.D.
Mech and L. Boitani, editors. Wolves: Behavior,
ecology, and conservation. The University of Chicago
Press, Chicago, Illinois, USA.

BeLant, J.L., K. KieLLanDp, E.H. FoLLMANN, aAND L.G.
Apams. 2006. Interspecific resource partitioning in
sympatric ursids. Ecological Applications 16:2333—
2343,

BENn-Davip, M., K. Tirus, anp L.R. BEIER. 2004.
Consumption of salmon by Alaskan brown bears: A
trade-off between nutritional requirements and the risk
of infanticide. Oecologia 138:465-474.

Bogas, K.W., S.C. KLEIN, J.E. GRUNBLATT, G.P. STREVELER,
AND B. Kortun. 2008. Landcover classes and plant
associations of Glacier Bay National Park and Pre-
serve. Natural resource technical report NPWS/GLBA/
NRTR - 2008/093. National Park Service, Fort Collins,
Colorado, USA.

Bunnerr, F.L., anp D.E.N. Tarmr. 1981. Population
dynamics of bears—implications. Pages 75-98 in C.W.
Fowler and T.D. Smith, editors. Dynamics of large
mammal populations. John Wiley and Sons, Inc., New
York, New York, USA.

CuariN, F.SI., L.R. WaLker, C.L. Fastie, axp L.C.
SHARMAN. 1994, Mechanisms of primary succession
following deglaciation at Glacier Bay, Alaska. Ecolog-
ical Monographs 64:149-175.

CoRrTES-AVIZANDA, A., N. SELvA, M. CARRETE, AND J.A.
DonAzar. 2009. Effects of carrion resources on
herbivore spatial distribution are mediated by faculta-
tive scavengers. Basic and Applied Ecology 10:265-272.

GreeN, G.I., anp D.J. Mattson. 2003. Tree rubbing by
Yellowstone grizzly bears Ursus arctos. Wildlife Biol-
ogy 9:1-9.

GuNTHER, K.A., axp D.W. SwmitH. 2004. Interactions
between wolves and female grizzly bears with cubs in
Yellowstone National Park. Ursus 15:232-238.

HEessinGg, P., AND L. AumiLLER. 1994. Observations of
conspecific predation by brown bears, Ursus arctos, in
Alaska. Canadian Field-Naturalist 108:332-336.

HiLperBRAND, G.V., C.C. ScuwarTz, C.T. RosBins, M.E.
JacoBy, T.A. HANLEY, S.M. ARTHUR, AND C. SERVHEEN.,
1999. The importance of meat, particularly salmon, to
body size, population productivity, and conservation of
North American brown bears. Canadian Journal of
Zoology 77:132-138.

Koeng, P., J. ArbpescH, A. Lupriks, E. UR°rr, L.
WENDELIDES, AND V. WITTENBERG. 2002. Interspecific
and intraspecific interactions among brown bears and
wolves in an enclosure. Ursus 13:85-93.

Lews, T. 2012. Shoreline distribution and landscape genetics
of bears in a recently deglaciated fjord: Glacier Bay, Alaska.
Thesis, University of Alaska, Fairbanks, Alaska, USA.

LockyEer, C. 1976. Body weights of some species of large
whales. ICES Journal of Marine Science 36:259-73.

McLELLAN, B.N. 1993. Competition between black and
grizzly bears as a natural population regulation factor.
West Black Bear Workshop 4:111-116.

McTavisH, C., AND M.L. GiBeau. 2010. How animals send
‘tree mail’. Wildlife Professional Summer: 66-68.

MILLER, S. 2005. Minutes of thel4th Working Meeting of
the TUCN/SSU Polar Bear Specialist Group. Page 16 in
J. Aars, N.J. Lunn, and A.E. Doerocher, editors. Polar
bears: Proceedings of the 14" Working Meeting of the
IUCN/SSC Polar Bear Specialist, Seattle, Washington,
USA.

MiLLeret, C. 2011. Estimating wolves (Canis lupus) and
brown bear (Ursus arctos) interactions in Central
Sweden. Does the emergence of brown bears affect
wolf predation patterns? Thesis, Biodiversité - Ecologie -
Environnement, Université Joseph Fourier, Grenoble, France,
http://skandulv.nina.no/Portals/skandulvny/Publikasjoner/
Milleret%202011%20W olves%20and %20brown%?20bear%
20interactions%20in%20central%20Sweden.pdf. Accessed
24 Mar 2014.

MILNER, A.M., E.E. KNUDSEN, C. So1SETH, A.L. ROBERTSON,
D. Scuerr, I.T. PuiLLips, AND K. MaGNuUssoN. 2000.
Colonization and development of stream communities
across a 200-year gradient in Glacier Bay National Park,
Alaska, U.S.A. Canadian Journal of Fisheries and
Aquatic Sciences 57:2319-2335.

OvsoN, T.L. 1993. Infanticide in brown bears, Ursus arctos,
at Brooks River, Alaska. Canadian Field Naturalist
107:92-94.

, B.K. GILBERT, AND R.C. Squiss. 1998. Brown bear
diurnal activity and human use: A comparison of two
salmon streams. Ursus 10:547-555.

PowkLL, R.A., J.W. ZIMMERMAN, AND D.E. SEAMAN. 1997.
Important components of habitat for black bears.

Ursus 25(1):8-13 (2014)



SHORT COMMUNICATION « Lewis and Lafferty 13

Pages 68-73 in R.J. Putnam, editor. Ecology and
behaviour of North American black bears: Home
ranges, habitat and social organization. Chapman and
Hall, London, England, UK.

Rosg, M.D., AND G.A. Pouris. 1998. The distribution and
abundance of coyotes: The effects of allochthonous
food subsidies from the sea. Ecology 79:998-1007.

Rotn, H.U. 1983. Diel activity of a remnant population of
European brown bears. International Conference on
Bear Research and Management 5:223-229.

Smith, T.S., S.T. PARTRIDGE, AND J.W. ScHogN. 2003.
Interactions of brown bears, Ursus arctos, and gray
wolves, Canis lupus, at Katmai National Park and
Preserve, Alaska. Canadian Field-Naturalist 118:247-250.

, S. HERRERO, AND T.D. DEBRruUYN. 2005. Alaskan
brown bears, humans, and habituation. Ursus 16:1-10.

STIRLING, 1., AND A.E. DErROCHER. 1990. Factors affecting
the evolution and behavioral ecology of the modern

Ursus 25(1):8-13 (2014)

bears. International Conference on Bear Research and
Management 8:189-204.

U.S. DEPARTMENT OF AGRICULTURE [USDA]. 2013. USDA
national nutrient database for standard reference,
release 26. http://www.ars.usda.gov/ba/bhnrc/ndl. Ac-
cessed 16 Nov 2013.

Van DakLg, L.J. 2007. Population dynamics and manage-
ment of brown bears on Kodiak Island, Alaska.
Dissertation, University of Idaho, Moscow, Idaho,
USA.

WARNER, S.H. 1987. Visitor impact on brown bears,
Admiralty Island, Alaska. International Conference
on Bear Research and Management 7:377-382.

Received: 19 December 2013
Accepted: 11 March 2014
Associate Editor: C. Costello



