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SHORT COMMUNICATIONS

First evidence of a brown bear on Wrangel Island, Russia
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Abstract: We report the first photographic and genetic
evidence of a brown bear (Ursus arctos) on Wrangel Is-
land, Russia, located north of 71° in the Arctic Ocean.
The sequenced control region (D-loop) of mitochondrial
DNA obtained from hair of a sighted bear was indistin-
guishable from one of the most widespread haplotypes of
the Eurasian brown bear. Molecular genetic analysis indi-
cated that the bear was male. We photographed what may
have been a second brown bear on a remote camera trap. It
is unknown whether the bear(s) were transients or indica-
tive of a range expansion associated with warming tem-
peratures. Wrangel Island currently supports muskoxen
(Ovibos moschatus), reindeer (Rangifer tarandus), and
several top predators including a high density of polar
bears (Ursus maritimus) during the summer and autumn.
Thus, the presence of brown bears could lead to novel
interspecies interactions with potentially cascading eco-
logical effects.
Аннотация: Мы сообщаем о первой достоверной
встрече бурого медведя (Ursus arctos) на острове
Врангеля, Россия, расположенном севернее 71° СШ
в Северном Ледовитом океане, что подтверждают
фотоматериалы и результаты генетического анализа.
Последовательность контрольного региона (D-
петля) мт-ДМК, полученная из образцов шерсти
наблюдаемого медведя, неотличима от одного из
самыхраспространённых гаплотиповбурогомедведя
Евразии. Результаты молекулярно-генетического
анализа подтверждают, что наблюдаемая особь –
самец. Также при помощи фотоловушки получены
снимки бурого медведя - вероятно, другой особи.
Hеизвестно, являются ли отмеченные заходы
следствием расширения ареала в связи с потеплением
климата. Остров Врангеля населяют овцебык (Ovi-
bos moschatus), северный олень (Rangifer tarandus)
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и несколько высших хищников, включая белых
медведей (Ursus maritimus) с высокой плотностью
популяции в летне-осенний период. Таким образом,
присутствие бурого медведя на острове может
привести к новым межвидовым взаимодействиям с
потенциальными многоуровневыми экологическими
последствиями.

Key words: Arctic, brown bear, Chukotka, climate
change, molecular genetic analysis, polar bear, range
expansion, Ursus arctos, Ursus maritimus
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Brown bears (Ursus arctos) are the most widely dis-
tributed ursid, ranging throughout North America, Eu-
rope, and Asia (McLellan et al. 2017). In Russia, they
inhabit multiple types of forest, the tundra–forest transi-
tion zone, and tundra in the northern part of the Far East,
except for Arctic offshore islands (Geptner et al. 1967).
On the Chukotka Peninsula, brown bear densities are low
in lowland tundra regions because of limited biological
productivity. The species is most common in mountain
river valleys with thickets of willow (Salix spp.) and alder
(Alnus spp.), preferring river drainages and slopes dur-
ing the summer and autumn (Chernyavskiy et al. 1993,
Chernyavskiy and Krechmar 2001).

Wrangel Island is located approximately 145 km north
of mainland Chukotka, where the East Siberian and
Chukchi seas meet (Fig. 1). The island is outside the tra-
ditional range of brown bears (McLellan et al. 2017). To
our knowledge, there are no reports of brown bears on
Wrangel from researchers or early explorers (Gorodkov
et al. 1987, Stishov 2004, Gruzdev et al. 2014). In this
article, we present the first photographic and genetic ev-
idence that �1 brown bear was on Wrangel Island in
summer 2019.

The Arctic has warmed twice as fast as the rest of the
world in recent decades (AMAP 2017, IPCC 2019). This
has led to widespread physical and ecological changes
in terrestrial and marine habitats (Post et al. 2019) af-
fecting the phenology, distribution, composition, and dy-
namics of Arctic species and communities (Root et al.
2003, Lovejoy and Hannah 2005, Nielsen et al. 2013,
Tedesco et al. 2019, Bjørkman et al. 2020). Since the
1990s, an increasing number of brown bears have been
observed north of their traditional range, although most
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2 SHORT COMMUNICATIONS

Fig. 1. Wrangel Island is situated north of Chukotka, Russia, outside of the typical range of brown bears
(Ursus arctos; left panel). Confirmed (circle) and apparent (triangle) observations of brown bears occurred on
the eastern coast of Wrangel Island in 2019 (right panel).

observations have been in the Canadian Arctic
Archipelago where interisland distances are relatively
short (Struzik 2003, Doupé et al. 2007, Olohaktomiut
HTC 2013, Pongracz et al. 2017). It is currently unknown
whether our first-ever observations of brown bear(s) on
Wrangel Island represent transient animals or are indica-
tive of a range expansion associated with changes in habi-
tat and food availability.

Study area
The entire 794,520-ha area of Wrangel Island is a ‘za-

povednik’ (i.e., state nature reserve) with the highest level
of environmental protection in the Russian Federation
(Fig. 1). The island is characterized by mountainous ter-
rain in the interior with tundra lowlands and numerous
lakes, marshes, and meandering river valleys in the south
and the north. Mountains up to 1,096 m in elevation cover
about 70% of the land area and support a wide range of
biotopes (Gruzdev et al. 2014). Weather and climate vary
across the island, with polar conditions along the coast
and milder, semicontinental conditions in the central area
(Svatkov 1970).

Wrangel Island lies in the Arctic tundra subzone. In
the central part of the island vegetation is characteristic
of northern tundra, whereas the cool and foggy north-
eastern and southwestern coasts exhibit southern vari-
ants of the polar desert zone (Kholod 2013). Rush, grass,
and cryptogam tundra dominate in the north; graminoid,
prostrate dwarf shrub, forb, and herb tundra in the central

and southern parts; and carbonate mountain complexes
at higher altitudes (Walker et al. 2005).

Biodiversity on Wrangel Island is high for an Arctic
island (Gorodkov et al. 1987, Pulyaev 1988). There are
382 species and subspecies of vascular plants (Gruzdev
et al. 2019). Sixty-two species of birds are known to breed
on the island, among which 18 are common (Stishov
2004). The terrestrial mammalian fauna consists of 8
species, 4 of which are long-time residents: brown (Lem-
mus sibiricus portenkoi) and collared (Dicrostonyx vino-
gradovi) lemmings, arctic foxes (Vulpes lagopus), and
polar bears (Ursus maritimus). Red foxes (Vulpes vulpes)
have been observed occasionally. Reindeer (Rangifer
tarandus) were introduced to the island around 1950
(Gruzdev and Sipko 2007b) and muskox (Ovibos moscha-
tus) were introduced in 1975 (Gruzdev and Sipko
2007a).

Following the establishment of ungulates, the island
was colonized by wolverines (Gulo gulo) and wolves
(Canis lupus; Stishov 2004). These species moved onto
the island over sea ice in 1970s but were extirpated by
humans in 1982–1983. After several winters with ice-
crust formation and rain-on-snow events, the population
of reindeer decreased from 8,500 in 2002 to 450–500 in
2007 (Gruzdev and Sipko 2007b, Kazmin and Kholod
2014). Following this die-off, wolves and wolverines re-
colonized the island. By 2016 the number of reindeer had
stabilized at approximately 200–300 individuals, with
predation considered the main factor preventing popu-
lation increase (Mizin et al. 2018).

Ursus 33:article e4 (2022)
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Fig. 2. A confirmed brown bear (Ursus arctos) on
Bruch Spit, Wrangel Island, Russia, on 28 August
2019. © Babiy Ulyana

Most adult females in the Chukotka–Alaska polar bear
population (also referred to as the “Chukchi Sea subpop-
ulation,” with different boundaries; Durner et al. [2018])
build their maternal dens on Wrangel Island (Belikov
1977, Rode et al. 2018). Each year, a substantial propor-
tion of the approximately 3,000 bears in the population
(Regehr et al. 2018) spend the summer and autumn on
Wrangel, waiting for the sea ice to reform (Kochnev 2002,
Ovsyanikov and Menyushina 2010, Rode et al. 2015). Cli-
mate change has led to declines in the extent and thickness
of Arctic sea ice (MacDonald 2010, AMAP 2017), which
has negatively affected some of the world’s 19 polar bear
subpopulations (Durner et al. 2018) and is expected to
affect nearly all polar bears in the longer term (Atwood
et al. 2016, Regehr et al. 2016). As polar bears are forced
to spend longer periods on land (Stirling and Derocher
2012, Wilson et al. 2017), opportunities for contact with
brown bears will likely increase where the ranges of the
species overlap.

Methods
We routinely perform ground-based observational sur-

veys for multiple wildlife species on Wrangel Island dur-
ing the summer and autumn. On 28 August 2019 during
a survey on Bruch Spit, located on the east coast of the is-
land (approx. N71.34°W177.79°), we sighted a running
bear that had been resting in a daybed prior to being dis-
turbed by the sound of our vehicles (Fig. 2). The bear had
features characteristic of brown bears including a dark
coat, distinctive hump, and shortened face (Geptner et al.
1967). The bear appeared healthy and in good body con-
dition. We gathered approximately 10 hairs for genetic

Fig. 3. An apparent brown bear (Ursus arctos) pho-
tographed by a remote camera trap on Cape Waring,
Wrangel Island, Russia, on 13 July 2019.

analysis (see below) from the daybed where the bear had
been resting.

We later learned that on 13 July 2019, an apparent
brown bear (Fig. 3) was photographed by a remote cam-
era trap near Cape Waring on the eastern end of the island
(approx. N71.23°W177.50°), roughly 30 km southeast of
where the confirmed brown bear was observed on 28 Au-
gust. This animal appeared smaller and thinner than the
other bear, with a lighter coat. Without genetic evidence,
however, we cannot confirm that this sighting represented
a second individual.

We isolated total DNA from the hairs collected
on 28 August using QIAamp® DNA Investigator Kit
(QIAGEN®, Germany) following the protocol “Iso-
lation of Total DNA from Nail Clippings and Hair”
(www.qiagen.com). For species identification, the most
variable fragment of mitochondrial DNA (mtDNA),
the control region (D-loop), was used as a molec-
ular marker. A fragment of the mtDNA control re-
gion was amplified using primers BED1 (forward) 5′-
AGCAACAGCTCCACTACCAG-3′ and D4 (reverse) 5′-
AGGCATTTTCAGTGCCTTGCTTTG-3′ (Matsuhashi
et al. 1999) and the polymerase chain reaction (PCR) kit
MasterMixX5 (Dialat, Russia). We performed PCR under
the following conditions: preliminary DNA denaturation
(94°C for 3 min), 40 amplification cycles (94°C for 1 min,
60°C for 30 sec, 72°C for 2 min), and final chain elon-
gation (72°C for 10 min). We determined the nucleotide
sequences on an automated sequencer ABI PRISM 3500
(Applied Biosystems ®, United States) using the BigDye
Terminator v.3.1. kit (Applied Biosystems) with the same
forward and reverse primers used in PCR. We carried out
sequence alignment and editing manually in the program
Bioedit (Hall 1999).

Ursus 33:article e4 (2022)
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We determined sex using PCR with primers SE47
(5′-CAGCCAAAACCTCCCTCTGC-3′) and SE48 (5′-
CCCGCTTGGTCTTGTCTGTTGC-3′) for the amelo-
genin locus (Ennis and Gallagher 1994), under the
following amplification conditions: preliminary DNA
denaturation (94°C for 9 min), 40 amplification cy-
cles (94°C for 30 sec, 66°C for 30 sec, 72°C for
1 min 30 sec), and final extension (72°C for 10 min).
We analyzed PCR products by gel electrophoresis on
2.5% Tris/Borate/ethylenediaminetetraacetic acid buffer
agarose gels stained with ethidium bromide and visual-
ized in ultraviolet light. Visualization of the gel after elec-
trophoresis reveals the presence of 2 bands in males and
1 in females.

Results
We sent the sequence of the control region (D-loop)

of mtDNA (697 base-pair length) to the Genbank (ncbi;
#MT152317) where it was compared with homologous
mtDNA sequences using the BLAST program (Basic Lo-
cal Alignment Search Tool). The sequence was indistin-
guishable from one of the most widespread haplotypes
of the brown bear mtDNA control region, EA1 (Korsten
et al. 2013), described in different parts of the Eurasian
range including Finland (Anijalg et al. 2018), Estonia,
the European part of Russia, the Urals, Siberia, and the
North of the Far East. Genetic analyses further indicated
that the hairs belonged to a male brown bear.

Discussion
At least one brown bear was present on Wrangel Is-

land in summer 2019. We hypothesize that the bear(s)
reached the island by walking from mainland Chukotka
prior to sea-ice breakup, which occurred approximately
on 13 July 2019 based on visual assessment of remote
sensing sea-ice imagery (Cavalieri et al. 1996, updated
yearly). Brown bears in northern regions of the Russian
Far East emerge from winter dens in late April and early
May (Chernyavskiy and Krechmar 2001). This currently
provides sufficient time for them to access the sea ice
north of Chukotka before it recedes in late July and early
August (Rode et al. 2015), although progressively earlier
sea-ice breakup due to climate warming (e.g., Molnar
et al. 2020) could eventually limit on-ice dispersal op-
portunities for brown bears unless den emergence also
occurs earlier (Delgado et al. 2018). The brown bear ob-
served on 28 August was in good body condition, sug-
gesting it may have been feeding while on the island.
The potentially different individual photographed by a

remote camera trap on 13 July appeared smaller and
thinner.

There are several potential food sources on Wrangel
Island that brown bears could exploit. Although there are
no berries, there is vegetation such as sedges (Carex spp.;
Chernyavskiy and Krechmar 2001) as well as rodents and
multiple bird species and their young, including molt-
ing snow geese (Anser caerulescens). Furthermore, an
unusually large number of pink salmon (Oncorynchus
gorbuscha) were observed in large rivers on Wrangel
in 2019 (Gruzdev et al. 2020). Brown bears can be ef-
fective predators on reindeer (Olohaktomiut HTC 2013)
and muskoxen (Arthur and Del Vecchio 2017, Cuyler
et al. 2019), the latter of which are abundant on Wrangel
and calve earlier than most other ungulates (Lent 1999).
Reynolds et al. (2002) reported that individual brown
bears can prey successfully on muskoxen despite their
group-defensive behavior, and that �2 muskoxen were
killed from the same group at the same time in 61%
of documented predation events in northeastern Alaska.
Thus, muskoxen could represent an important nutritional
resource for brown bears on Wrangel, especially in spring
when most other food sources are not available. Although
brown bears are omnivorous throughout most of their
range, some studies have found a greater proportion of
ungulate meat in their diets at higher latitudes, resulting
from both scavenging and active predation (Krechmar
1995, Persson et al. 2001, Niedzialkowska et al. 2018).
Like polar bears on Wrangel Island, brown bears might
also feed on the beach-cast carcasses of walrus (Odobenus
rosmarus) and whales (Eschrichtius robustus, Balaena
mysticetus, Delphinapterus leucas; Miller et al. 2015,
Laidre et al. 2018).

The arrival of a new apex predator on Wrangel Island
has potential ramifications for other species and broader
ecosystem dynamics, particularly considering the brown
bear’s great mobility and flexible feeding and habitat re-
quirements (Schwartz et al. 2003). Direct competition
for food and space could occur with wolves (Koene et al.
2002, Lewis and Lafferty 2014), wolverines (Krebs et al.
2009), and polar bears (Miller et al. 2015, Clark et al.
2018). Interactions with polar bears are particularly inter-
esting because the two species have large body sizes, high
energetic requirements (Cahill et al. 2013, Gormezano
and Rockwell 2015), and are capable of hybridization
(Pongracz et al. 2017). Although direct competition has
rarely been documented, Miller et al. (2015) found that
feeding polar bears were more likely to be displaced
by brown bears than by conspecifics. This could lead
to density-dependent regulation given the importance of
beach-cast marine mammal carcasses to polar bears on

Ursus 33:article e4 (2022)
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Wrangel (Kochnev 2002, Laidre et al. 2018). It also is
possible that brown bears could attack polar bears, espe-
cially cubs (Taylor 1995).

It is still a question whether the brown bear(s) on
Wrangel Island in 2019 were transient or indicative of a
range expansion, possibly in response to milder and more
favorable environmental conditions as has happened with
wolves and wolverines (Manteyfel 1948, Geptner et al.
1967, Stishov 2004). Evidence that the bear observed on
28 August was male is consistent with sex-biased dis-
persal in the species (Støen et al. 2006). Additional re-
search is required to determine whether the individual(s)
observed in 2019 remained on Wrangel Island and sur-
vived the winter, and how brown bears might alter the
ecological dynamics of the island in the future.

Acknowledgments
Genetic analyses were conducted in the Molecular Di-

agnostic Center of the A.N. Severtsov Institute of Ecol-
ogy & Evolution RAS (IEE RAS), which is a part of the
Joint Usage Center “Instrumental Methods in Ecology”
of IEE RAS. We thank the Associate Editor and review-
ers for their comments, which substantially improved the
manuscript.

Literature cited
ANIJALG, P., S.Y.W. HO, J. DAVISON, M. KEIS, E. TAMMELEHT,

K. BOBOWIK, I.L. TUMANOV, A.P. SAVELJEV, E.A. LYA-
PUNOVA, A.A. VOROBIEV, N.I. MARKOV, A.P. KRYUKOV,
I. KOJOLA, J.E. SWENSON, S.B. HAGEN, H.G. EIKEN, L.
PAULE, AND U. SAARMA. 2018. Large-scale migrations of
brown bears in Eurasia and to North America during the
Late Pleistocene. Biogeography 45(2):394–405.

ARCTIC MONITORING AND ASSESSMENT PROGRAMME

[AMAP]. 2017. Snow, water, ice and permafrost in the
Arctic (SWIPA). 2017. Arctic Monitoring and Assessment
Programme, Oslo, Norway. www.amap.no/swipa2017.
Accessed 1 Jul 2021.

ARTHUR, S.M., AND P.A. DEL VECCHIO. 2017. Effects of grizzly
bear predation on muskoxen in northeastern Alaska. Ursus
28:81–91. doi:10.2192/URSU-D-16-00023.1.

ATWOOD, T.C., B.G. MARCOT, D.C. DOUGLAS, S.C. AMSTRUP,
K.D. RODE, G.M. DURNER, AND J.F. BROMAGHIN. 2016.
Forecasting the relative influence of environmental and an-
thropogenic stressors on polar bears. Ecosphere 7:22.

BELIKOV, S.E. 1977. Number, distribution and a description
of the construction of polar bear dens on a model plot
on Wrangel Island. Pages 13–19 in S.M. Uspenskii, edi-
tor. The polar bear and its protection in the Soviet Arctic.
National Conservation Central Laboratory, Moscow, USSR.
[In Russian.]

BJØRKMAN, A.D., M.G. CRIADO, I.H. MYERS-SMITH, V.
RAVOLAINEN, I.S. JO´NSDO´TTIR, K.B. WESTERGAARD, J.
LAWLER, M. ARONSSON, B. BENNETT, H. GARDFJELL, S.
HEIðMARSSON, L. STEWART, AND S. NORMAND. 2020. Sta-
tus and trends in Arctic vegetation: Evidence from experi-
mental warming and long-term monitoring. Ambio 49:678–
692. doi:10.1007/s13280-019-01161-6.

CAHILL, J.A., R.E. GREEN, T.L. FULTON, M. STILLER, F. JAY,
N. OVSYANIKOV, R. SALAMZADE, J. ST. JOHN, I. STIRLING,
M. SLATKIN, AND B. SHAPIRO. 2013. Genomic evidence
for island population conversion resolves conflicting the-
ories of polar bear evolution. PLoS Genet 9(3):e1003345.
doi:10.1371/journal.pgen.1003345.

CAVALIERI, D.J., C.L. PARKINSON, P. GLOERSEN, AND H.J.
ZWALLY. 1996, updated yearly. Sea ice concentrations
from Nimbus-7 SMMR and DMSP SSM/I-SSMIS pas-
sive microwave data, version 1. National Aeronautics and
Space Administration National Snow and Ice Data Cen-
ter Distributed Active Archive Center, Boulder, Colorado,
USA. doi:10.5067/8GQ8LZQVL0VL. Accessed 17 Oct
2019.

CHERNYAVSKIY, F.B., AND М.А. KRECHMAR. 2001. The brown
bear (Ursus arctos L.) of North-East Siberia. Institute of
Biological Problems of the North of FEB RAS, Magadan,
Russia. [In Russian.]

———, A.V. KRECHMAR, AND M.A. KRECHMAR. 1993. The
North of the Far East. Pages 318–347 in M.A. Vaysfeld
and I.E. Chestin, editors. Bears: Brown bear, polar bear and
Asian black bear. Nauka, Moscow, Russia. [In Russian.]

CLARK, D., R. BROOK, C. OLIPHANT-RESKANSKI, M. LAFORGE,
K. OLSON, AND D. RIVET. 2018. Novel range overlap of
three Ursids in the Canadian subarctic. Arctic Science.
doi:10.1139/AS-2018-0013.

CUYLER, C., J. ROWELL, J. ADAMCZEWSKI, M. ANDERSON,
J. BLAKE, T. BRETTEN, V. BRODEUR, M. CAMPBELL, S.
CHECKLEY, H. CLUFF, S. CÔTÉ, T. DAVISON, M. DUMOND,
B. FORD, A. GRUZDEV, A. GUNN, P. JONES, S. KUTZ,
L. LECLERC, AND B. YTREHUS. 2019. Muskox status, re-
cent variation, and uncertain future. Ambio 49(3):805–819.
doi:10.1007/s13280-019-01205-x.

DELGADO, M.M., G. TIKHONOV, E. MEYKE, M. BABUSHKIN,
T. BESPALOVA, S. BONDARCHUK, A. ESENGELDENOVA, I.
FEDCHENKO, Y. KALINKIN, A. KNORRE, G. KOSENKOV, V.
KOZSHEECHKIN, A. KUZNETSOV, E. LARIN, D. MIRSAITOV,
I. PROKOSHEVA, Y. ROZHKOV, A. RYKOV, I.V. SERYODKIN,
S. SHUBIN, R. SIBGATULLIN, N. SIKKILA, E. SITNIKOVA, L.
SULTANGAREEVA, A. VASIN, L. YARUSHINA, J. KURHINEN,
AND V. PENTERIANI. 2018. The seasonal sensitivity of brown
bear denning phenology in response to climatic variability.
Frontiers in Zoology 15:11.

DOUPÉ, J.P., J.H. ENGLAND, M. FURZE, AND D. PAETKAU.
2007. Most northerly observation of a grizzly bear (Ursus
arctos) in Canada: Photographic and DNA evidence from
Melville Island, Northwest Territories. Arctic 60:271–276.
doi:10.14430/arctic219.

Ursus 33:article e4 (2022)

Downloaded From: https://bioone.org/journals/Ursus on 08 Nov 2023
Terms of Use: https://bioone.org/terms-of-use



6 SHORT COMMUNICATIONS

DURNER, G.M., K.L. LAIDRE, AND G.S. YORK. 2018. Polar
bears: Proceedings of the 18th working meeting of the
IUCN/SSC Polar Bear Specialist Group, 7–11 Jun 2016,
Anchorage, Alaska. International Union for Conservation
of Nature, Gland, Switzerland and Cambridge, England,
UK.

ENNIS, S., AND T.F. GALLAGHER. 1994. A PCR-based sex-
determination assay in cattle based on the bovine amelo-
genin locus. Animal Genetics 25:425–427.

GEPTNER, V.G., N.P. NAUMOV, AND P.B. YURGENSON. 1967.
Mammals of the Soviet Union. Volume 2. Part 1. Hy-
drodamalis and carnivores. Vysshaya Shkola Publishers,
Moscow, USSR. [In Russian.]

GORMEZANO, L.J., AND R.F. ROCKWELL. 2015. The ener-
getic value of land-based foods in Western Hudson Bay
and their potential to alleviate energy deficits of starv-
ing adult male polar bears. PLoS ONE 10(6):e0128520.
doi:10.1371/journal.pone.0128520.

GORODKOV, K.B., E.V. SYROECHKOVSKIY, AND N.G.
OVSYANIKOV. 1987. Flora and fauna of nature reserves
of the USSR. Fauna of Wrangel Island Nature Reserve,
VINITI RAS, Moscow, Russia. [In Russian.]

GRUZDEV, A.R., U.V. BABIY, P.S. KULEMEEV, O.A.
KHRULEVA, V.V. BARANYUK, E.V. REGEHR, S.E. BE-
LIKOV, A.E. GNEDENKO, AND G.S. YORK. 2020. Chronicles
of nature of Wrangel Island State Nature Reserve for 2019.
Ministry of Natural Resources and Environment of the
Russian Federation; State Nature Reserve Wrangel Island,
Pevek, Russia. [In Russian.]

———, S.S. KHOLOD, I.N. POSPELOV, AND U.V. BABIY. 2019.
Vascular plants of Wrangel Island: Illustrated atlas. Asterion
Publishers, Saint-Petersburgh, Russia. [In Russian.]

———, N.G. OVSYANIKOV, I.E. MENIUSHINA, O.A.
KHRULEVA, A.A. NOVICHKOVA, L.M. BEREZYUK, AND

E.A. VOLOBUEVA. 2014. Cadastral information on Wrangel
Island State Nature Reserve (for 2010–2014). Ministry
of Natural Resources and Environment of the Russian
Federation, Pevek, Russia. [In Russian.]

———, AND T.P. SIPKO. 2007a. Modern status and population
dynamics of Wrangel Island muskoxen (Ovibos moschatus
Zimmermann, 1780). Pages 103–116 in A.R. Gruzdev, edi-
tor. The nature of Wrangel Island: Contemporary researches.
Asterion, St. Petersburg, Russia. [In Russian.]

———, and ———. 2007b. Reindeer (Rangifer tarandus L.)
on Wrangel Island: Dynamic of a population and a modern
condition. Pages 117–135 in A.R. Gruzdev, editor. The na-
ture of Wrangel Island: Contemporary researches. Asterion,
St. Petersburg, Russia. [In Russian.]

HALL, T.A. 1999. BioEdit: A user-friendly biological se-
quence alignment editor and analysis program for Win-
dows 95/98/NT. Nucleic Acids Symposium Series 41:
95–98.

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE [IPCC].
2019: Technical summary. In H.-O. Pörtner, D.C. Roberts, V.
Masson-Delmotte, P. Zhai, E. Poloczanska, K. Mintenbeck,

M. Tignor, A. Alegría, M. Nicolai, A. Okem, J. Petzold, B.
Rama, and N.M. Weyer, editors. IPCC special report on the
ocean and cryosphere in a changing climate. H.-O. Pörtner,
D.C. Roberts, V. Masson-Delmotte, P. Zhai, M. Tignor, E.
Poloczanska, K. Mintenbeck, A. Alegría, M. Nicolai, A.
Okem, J. Petzold, B. Rama, and N.M. Weyer, editors. IPCC.
https://www.ipcc.ch/site/assets/uploads/sites/3/2019/11/04_
SROCC_TS_FINAL.pdf. Accessed 11 Jan 2022.

KAZMIN, V.D., AND S.S. KHOLOD. 2014. Forage resources of
Arctic tundra on Wrangel Island and their use by the rein-
deer (Rangifer tarandus) and musk ox (Ovibos moschatus).
Bulletin of Moscow Society of Naturalists Biological Series
119(2):14–28. [In Russian.]

KHOLOD, S.S. 2013. Zonation in the plant cover on the Wrangel
Island: Syntaxonomical approach. Vegetation of Russia
23:89–121. [In Russian.]

KOCHNEV, A.A. 2002. Autumn aggregations of polar bears on
the Wrangel Island and their importance for the population.
Pages 137–138 in V.M. Belkovich, editor. Proceedings of
the marine mammals of the Holarctic 2002. KMK Scientific
Press, Moscow, Russia.

KOENE, P., J. ARDESCH, A. LUDRIKS, E. URFF, L. WENZELIDES,
AND V. WITTENBERG. 2002. Interspecific and intraspecific
social interactions among brown bears and wolves in an en-
closure? Ursus 13:85–93.

KORSTEN, M., S.Y.W. HO, J. DAVISON, B. PAHN, E. VULLA, M.
ROHT, I.L. TUMANOV, I. KOJOLA, Z. ANDERSONE-LILLEY, J.
OZOLINS, M. PILOT, Y. MERTZANIS, A. GIANNAKOPOULOS,
A.A. VOROBIEV, N.I. MARKOV, A.P. SAVELJEV, E.A. LYA-
PUNOVA, A.V. ABRAMOV, P. MÄNNIL, H. VALDMANN, S.V.
PAZETNOV, V.S. PAZETNOV, A.M. RÕKOV, AND U. SAARMA.
2009. Sudden expansion of a single brown bear maternal
lineage across northern continental Eurasia after the last ice
age: A general demographic model for mammals? Molecu-
lar Ecology 18(9):1963–1979.

KREBS, J., E. LOFROTH, J. COPELAND, V. BANCI, D. COOLEY,
H. GOLDEN, A. MAGOUN, R. MULDERS, AND B. SHULTS.
2009. Survival rates and causes of mortality in North Amer-
ican wolverine. Journal of Wildlife Management 68:493–
502. doi:10.2193/0022-541X(2004)068[0493:SOSRAC]2.
0.CO;2.

KRECHMAR, M.A. 1995. Geographical aspects of the feeding
of the brown bear (Ursus arctos L.) in the extreme north-
east of Siberia. Russian Journal of Ecology 26:436–443.
[In Russian.]

LAIDRE, K.L., I. STIRLING, J.A. ESTES, A. KOCHNEV, AND J.
ROBERTS. 2018. Historical and potential future importance
of large whales as food for polar bears. Frontiers in Ecology
and the Environment 8:2062–2075.

LENT, P.C. 1999. Muskoxen and their hunters: A his-
tory. University of Oklahoma Press, Normal, Oklahoma,
USA.

LEWIS, T.M., AND D.J. LAFFERTY. 2014. Brown bears and
wolves scavenge humpback whale carcass in Alaska. Ursus
25:8–13. doi:10.2192/URSUS-D-14-00004.1.

Ursus 33:article e4 (2022)

Downloaded From: https://bioone.org/journals/Ursus on 08 Nov 2023
Terms of Use: https://bioone.org/terms-of-use



SHORT COMMUNICATIONS 7

LOVEJOY, T.E., AND L. HANNAH. 2005. Climate change and bio-
diversity. Yale University Press, New Haven, Connecticut,
USA.

MACDONALD, G.M. 2010. Global warming and the Arctic: A
new world beyond the reach of the Grinnellian niche? Jour-
nal Experimental Biology 213:855–861.

MANTEYFEL, P.А. 1948. Life of fur animals. Educational and
Cultural Literature State Publishing House, Moscow, USSR.
[In Russian.]

MATSUHASHI, T., R. MASUDA, T. MANO, AND M.C. YOSHIDA.
1999. Microevolution of the mitochondrial DNA control re-
gion in the Japanese brown bear (Ursus arctos) population.
Molecular Biology and Evolution 16:676–684.

MCLELLAN, B.N., M.F. PROCTOR, D. HUBER, AND S. MICHEL.
2017. Ursus arctos. The IUCN Red List of Threatened
Species. International Union for Conservation of Nature
2017:e.T41688A121229971. https://dx.doi.org/10.2305/
IUCN.UK.2017-3.RLTS.T41688A121229971.en.

MILLER, S., J. WILDER, AND R. WILSON. 2015. Polar bear–
grizzly bear interactions during the autumn open-water
period in Alaska. Journal of Mammalogy 96:1317–1325.
doi:10.1093/jmammal/gyv140.

MIZIN, I.A., T.P. SIPKO, A.V. DAVYDOV, AND A.R.
GRUZDEV. 2018. The wild reindeer (Rangifer tarandus:
Cervidae, Mammalia) on the Arctic islands of Rus-
sia: A review. Nature Conservation Research 3(3):1–14.
doi:10.24189/ncr.2018.040.

MOLNAR, P.K., C.M. BITZ, M.M. HOLLAND, J.E. KAY, S.R.
PENK, AND S.C. AMSTRUP. 2020. Fasting season length sets
temporal limits for global polar bear persistence. Nature Cli-
mate Change 10:732–738.

NIEDZIALKOWSKA, M., M.W. HAYWARD, T. BOROWIK, W. JE-
DRZEJEWSKI, AND B. JEDRZEJEWSKA. 2018. A meta-analysis
of ungulate predation and prey selection by the brown
bear Ursus arctos in Eurasia. Mammal Research 64:1–9.
doi:10.1007/s13364-018-0396-7.

NIELSEN, J.L., G.T. RUGGERONE, AND C.E. ZIMMERMAN. 2013.
Adaptive strategies and life history characteristics in a warm-
ing climate: Salmon in the Arctic? Environmental Biology
of Fishes 96:1187–1226. doi:10.1007/s10641-012-0082-6.

OLOHAKTOMIUT HUNTERS & TRAPPERS COMMITTEE [HTC].
2013. Summary of HTC and public Peary caribou fed-
eral recovery strategy development community technical
meetings. Canadian Wildlife Service unpublished report,
Ulukhaktok, Northwest Territories, Canada.

OVSYANIKOV, N.G., AND I.E. MENYUSHINA. 2010. Number,
condition, and activity of polar bears on Wrangel Island
during ice free autumn seasons of 2005–2009. Proceed-
ings of the Marine Mammals of the Holarctic meeting 4:
445–450.

PERSSON, I.L., S. WIKAN, J.E. SWENSON, AND I. MYSTERUD.
2001. The diet of the brown bear Ursus arctos in the Pasvik
Valley, northeastern Norway. Wildlife Biology 7:27–37.

PONGRACZ, J.D., D. PAETKAU, M. BRANIGAN, AND E.
RICHARDSON. 2017. Recent hybridization between a polar

bear and grizzly bears in the Canadian Arctic. Arctic 70:151–
160. doi:10.14430/arctic4643.

POST, E., R. ALLEY, T.R. CHRISTENSEN, M. MACIAS-FAURIA,
B. FORBES, M. GOOSEFF, A. ILER, J. KERBY, K. LAIDRE,
M. MANN, J. OLOFSSON, J.C. STROEVE, F. ULMER, R.
VIRGINIA, AND M. WANG. 2019. The polar regions in
a 2°C warmer world. Science Advances 5(12):eaaw9883.
doi:10.1126/sciadv.aaw9883.

PULYAEV, A.I. 1988. Flora of Wrangel Island Nature Reserve.
Volume 14 in B.A. Yurtsev, editor. Flora and fauna of na-
ture reserves of the USSR. VINITI, Moscow, Russia. [In
Russian.]

REGEHR, E.V., N. HOSTETTER, R. WILSON, K. RODE, M. MAR-
TIN, AND S.J. CONVERSE. 2018. Integrated population mod-
eling provides the first empirical estimates of vital rates and
abundance for polar bears in the Chukchi Sea. Scientific Re-
ports Nov 8(1):16780. doi:10.1038/s41598-018-34824-7.

———, K. LAIDRE, H.R. AKÇAKAYA, S. AMSTRUP, T. AT-
WOOD, N. LUNN, M. OBBARD, H. STERN, G. THIE-
MANN, AND Ø. WIIG. 2016. Conservation status of polar
bears (Ursus maritimus) in relation to projected sea-ice
declines. Biology Letters 12. https://doi.org/10.1098/rsbl.
2016.0556.

REYNOLDS, P.E., H.V. REYNOLDS, AND R.T. SHIDELER. 2002.
Predation and multiple kills of muskoxen by grizzly bears.
Ursus 13:79–84.

RODE, K.D., J. OLSON, D. EGGETT, D.C. DOUGLAS, G.M.
DURNER, T.C. ATWOOD, E.V. REGEHR, R.R. WILSON, T.
SMITH, AND M. ST MARTIN. 2018. Den phenology and repro-
ductive success of polar bears in a changing climate. Journal
of Mammalogy 99:16–26.

———, R. WILSON, E. REGEHR, M. MARTIN, D. DOUGLAS,
AND J. OLSON. 2015. Increased land use by Chukchi Sea po-
lar bears in relation to changing sea ice conditions. PloSONE
10:e0142213. Doi:10.1371/journal.pone.0142213.

ROOT, T.L., J.T. PRICE, K.R. HALL, S.H. SCHNEIDER, C. ROSEN-
ZWEIG, AND J.A. POUNDS. 2003. Fingerprints of global
warming on wild animals and plants. Nature 421(6918):
57–60.

SCHWARTZ, C.C., S.D. MILLER, AND M.A. HAROLDSON. 2003.
Grizzly bear Ursus arctos. Pages 556–586 in G.A. Feldham-
mer, B.C. Thompson, and J.A. Chapman, editors. Wild mam-
mals of North America. Johns Hopkins University Press,
Baltimore, Maryland, USA.

STIRLING, I., AND A.E. DEROCHER. 2012. Effects of climate
warming on polar bears: A review of the evidence. Global
Change Biology 18:2694–2706.

STISHOV, M.S. 2004. Wrangel Island as a natural standard and
a natural anomaly. Mari Polygraph Complex, Ioshkar–Ola,
Russia [In Russian.]

STØEN, O.G., A. ZEDROSSER, S. SAEBO, AND J.E. SWENSON.
2006. Inversely density-dependent natal dispersal in brown
bears Ursus arctos. Oecologia 148:356–364.

STRUZIK, E. 2003. Grizzlies on ice. Canadian Geographic
123(6):38–48.

Ursus 33:article e4 (2022)

Downloaded From: https://bioone.org/journals/Ursus on 08 Nov 2023
Terms of Use: https://bioone.org/terms-of-use



8 SHORT COMMUNICATIONS

SVATKOV, N.M. 1970. Wrangel Island. Pages 453–481 in I.P.
Gerasimov, editor. The Soviet Arctic. Nauka, Moscow, Rus-
sia. [In Russian.]

TAYLOR, M. 1995. Grizzly bear sightings in Viscount Melville
Sound. In O. Wiig, E.W. Born, and G.W. Garner, editors.
Polar bears: Proceedings of the eleventh working meeting
of the IUCN/SSC Polar Bear Specialist Group, 25–27 Jan
1993, Copenhagen, Denmark. Occasional Paper of the IUCN
Species Survival Commission (SSC) 10:191–192.

TEDESCO L., M. VICHI, AND E. SCOCCIMARRO. 2019. Sea-
ice algal phenology in a warmer Arctic. Science Advances
5:eaav4830. doi:10.1126/sciadv.aav4830.

WALKER, D.A., M.K. RAYNOLDS, F.A. DANIELS, E. EINARSSON,
A. ELVEBAKK, W.A. GOULD, A.E. KATENIN, S.S. KHOLOD,

C.J. MARKON, E.S. MELNIKOV, N.G. MOSKALENKO, S.S.
TALBOT, AND B.A. YURTSEV. 2005. The circumpolar arc-
tic vegetation map. Journal of Vegetation Science 16:
267–282.

WILSON, R.R., E.V. REGEHR, M.S. MARTIN, T.C. ATWOOD, E.
PEACOCK, S. MILLER, AND G. DIVOKY. 2017. Relative in-
fluences of climate change and human activity on the on-
shore distribution of polar bears. Biological Conservation
214:288–294.

Received: August 5, 2020
Accepted: January 17, 2021
Associate Editor: R. Shideler

Ursus 33:article e4 (2022)

Downloaded From: https://bioone.org/journals/Ursus on 08 Nov 2023
Terms of Use: https://bioone.org/terms-of-use


