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HUccnenoBanusi, MPOBEICHHBIE BO BTOPOH ITOJIOBHUHE IPO-
IIJIOTO CTOJNETHS Ha 0. BpaHrens, moATBepAMIM MHCHUE
A.W. Muneesa (1935), uto 3meck pacronaraercsi OIUH U3
KPYIHEHIINX B ApPKTHKE OYaroB pasMHOKCHHUS OeIoro
Mmeneens. OO 3ToOM, B YaCTHOCTH, CBUACTEIBCTBYIOT y4e-
THI POJOBEIX Oepiior Ha ocTpoBe. UHCIEHHOCTH OepIior
KOJIEONIETCsI B pa3HbIE TOMBI M WHOTJA TOCTUTAeT HECKOJIb-
kux coteH (Ycmenckuii, YepHackuii, 1964; KumuHckmid,
VYenenckui, 1973; benukoB u ap., 1986; Yenunues, 1977,
Crumios, 1991).

B psne nyonukanuii (Munees, 1935; Harington, 1968;
Lono, 1970) ormMedaeTcst 3aBUCHMOCTb CPOKOB BBIXOAA Oe-
PEMEHHBIX CaMOK 0Oelloro MeABE/s Ha CyIly OT JIEIOBBIX
YCIIOBUI. DTa 3aBUCHMOCTh BBIPAXKAETCS B CIIEAYIOIIEM:
€CJIU Jie]| CTOUT y Oepera, TOTOBSIUECS K Pa3MHOXKEHHIO
GCpeMeHHLIe CaMKH BBIXOJAT Ha CyUIy W HAIIPaBJIAIOTCA K
MecTaM 3aJieraHusi B 0epIIorHy, €Cit e JbJia Y To0epekKbst
HET, OHY 3ara3/blBaloT C BBIXOJOM Ha CyIly, a, ClieloBa-
TENIbHO, CABUTAIOTCS M CPOKHM UX 3aJieraHusi B OEpIIOTH.
Hccnenoanus, MpoBeJCHHbIE Ha OCTpoBe Bpanrens B
1970 rr. (Kummnckuii, Yenenckuii, 1972; benvkos u np.,
1977), noaTBepawiu naHHOe 3akiaroueHHe. OHM TOKaza-
JIH, YTO pachpenesieHHe U CPOKHU 3aJieraHusi OepeMeHHbIX
CaMOK B OEpJIOTH €KEeroHO MEHSIOTCS U BO MHOTOM 3a-
BHUCST OT JIEIOBBIX YCIIOBUM M XapakTepa CHErOHakKoIlle-
HHUS OCEHbIO0. B HacToAlIEC BpEMA TMOTCIVICHUE KIMMara
B Apkruke (IPCC, 2013) cymecTBeHHO COBUTAeT CPOKHU
CTaHOBJICHUSI JIESTHOTO OKPOBA Y MOOEPEXbs OCTPOBA U,
0T4acTH, 00pa3oBaHHE YCTOHYMBOTO CHEYKHOTO MOKPOBA.
Bce 370 cra3biBaeTCs Ha BpEMEHH 3aJleTaHusi 0EpeMEHHBIX
CaMoOK B 0epJIoru M, Kak MBI MIpeJroiaraeM, Ha ycrexe ux
Pa3MHOXKEHHSI.

UYUroOB! OLEHNTH, KaK M3MEHEHNE KJIMMaTa MOIVIO ITOBIH-
ATh Ha PA3MHOKAIOIIMXCS CAMOK OENIoro MeiBens B IIepH-
Ol UX 3aJIeraHus B OEpIIOTH, MBI IPOBEITN CPABHUTEIBHBII

The studies performed on Wrangel Island in the second
half of the last century confirmed the hypothesis
expressed by A.I Mineev (1935) that this island
represents one of the largest breeding grounds of the
polar bear in the Arctic. It is also can be verified by the
counts of maternity dens on the island. The number
of dens fluctuates depending on a year and sometimes
reaches several hundred (Uspensky, Chernyavsky, 1964;
Kishchinsky, Uspensky, 1973; Belikov et al., 1986;
Chelintsev, 1977; Stishov, 1991).

A whole range of publications (Mineev, 1935;
Harington, 1968; Lono, 1970) points out the fact that the
timing when pregnant polar bear females emerge on the
land depends on sea ice conditions. Such dependence
is represented as the following: if the sea ice remains
close to the coastal line, the pregnant females preparing
to give birth to the cubs emerge on the land and move
towards the denning areas; and if there is no sea ice
near the coast, their emergence on the ground happens
later and consequently, the dates of their denning are
also shifted. The studies performed on the island in the
1970s (Kishchinsky, Uspensky, 1972; Belikov et al.,
1977) also verified this assumption. It was proved that
both distribution and denning timing for the pregnant
females varies from year to year and largely depend on
sea ice conditions and the nature of snow accumulation
in the fall. Currently, the climate warming in the Arctic
(IPCC, 2013) significantly shifts the timing of sea ice
cover formation near the coast of the island and partially
impacts formation of the stable snow cover. Altogether it
impacts the denning timing for the pregnant females and
as we assume — the success of their reproduction.

In order to assess the effect of climate change on
reproductive female polar bears during denning period,
we have performed a comparative analysis of sea ice
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aHaJIM3 JIEAOBOM OOCTaHOBKM BOKpPYT OCTpoBa Bpamrems
W Ha3eMHOTO CHErOBOTO MOKpOBAa Ha OCTPOBE JUIA IBYX
11-neTHux nepuonos: ¢ 1980 mo 1990 rr. u ¢ 2006 o 2016
IT. AHAJIN3 TIPOBEZICH HA OCHOBE M300paKeHUH, MOTydeH-
HBIX B pe3yibTare 0OpadOTKH CIyTHHKOBBIX CHHMKOB IO
Mmarepuanam National Snow and Ice Data Center (Brodzik,
Armstrong, 2017). [larHBIE IO MOPCKOMY JIBIy TIOJNy4e-
HBI C HECKOJIBKMX CHCTEM CITyTHHKOBOTO ITACCHBHOTO MH-
KPOBOJIHOBOTO 30HAMpoBaHWs. Ha kaxaoMm n3o0paxeHHH
MOKa3aHbl YCPEIHEHHBIC JTaHHBIC 32 CEMHUIHEBHBIC MEpH-
onpl. M300pakeHne COCTOUT M3 S4YeeK pazMepoM 25x25
KM; sideiiKa CUnTagach MOKPHITOH MOPCKHM JIBJIOM, KOTZa
KOHIIEHTpAllMsl MOPCKOTO JIbJa B HeW mpeBblmana 15%.
JlaHHBIC TTO CHETOBOMY ITOKPOBY IOJIyYEHBI B PE3ylbTaTe
00paboTKN KaHAIOB BHAMMOTO JHAaNa30Ha CITyTHHKOBBIX
CHHMKOB.

JI1g KaXkA0ro rofa Mbl OLEHUIIN CPEIHUE AaThl CTAaHOBJIE-
HUS U Pa3pylLIeHUs JIEASHOTO IOKpPOBa BOKPYT OCTPOBA,
KOJINYECTBO JHEH 0e30 JibAa BOKPYr OCTPOBA U CPEIHIOI0
Jary (opMHpOBaHHUS yCTOHYMBOIO CHEXXHOTO HOKPOBa Ha
ocTpose. JIeqsIHOU TOKPOB CUUTAJICS PA3PYILLIECHHBIM, €CIIU
6onee 80% OeperoBoii IMHUM OCTPOBA OKa3bIBAJIOCH CBO-
0OIHO OTO JIbJa, YCTAHOBUBIIMMCS — Korna Oonee 50%
0eperoBoil TMHUU OCTPOBA OKA3BIBAJIOCH 3aKPBITO JIBJIOM.
CHeXHBIH TTOKPOB CUUTAJICS YCTONYMBBIM, €CIHM OOJIbIIast
4acTh OCTPOBA ObLIA IOKPHITA CHETOM M B IIOCIELYIOIIHNE
JIaThl 3TOT CHET HE CTauBal.

Taxoke MBI HCTIOIB30BAJI METEOAAHHBIE 110 YCTAaHOBJICHHIO
YCTOIYMBOTO CHEXHOTO ITOKPOBAa B OKPECTHOCTSAX ITOJISIP-
HOM CTaHIINH, PaCIIOJIOKECHHON B TIOC. YIIIAKOBCKOE (F0KHOE
mobepexne 0. Bpanrers). JlaHHbIE 110 CHETY OBUTH TOCTYII-
HBI TOJIBKO HaunHast ¢ 1984 1., mo3TOMY MBI CpaBHUBAIIH TIe-
puonsr 1984-1990 u 2006-2016 . HecMoTpst Ha TO, 9TO psx
JIAHHBIX COKPATHJICA, TT0 HEMY OKa3aJOCh BO3MOXKHO IIPO-
CIIEIUTH OOIIUIA TPEH]I.

CpaBHHTEIBHBIN aHaAN3 CITyTHUKOBOM MH(OpPMAIMU O -
HaMHUKe JIeITHOTo MokpoBa HauuHas ¢ 1980 . mokasan, 4ro
HUMEIOT MECTO 3HAYMTENIbHBIE PA3IU4Ms B CTAHOBIECHUH U
paspylLIeHUH JIEASHOTO MOKPOBA, & MMEHHO: MOTEIICHUE
KJIMMaTa COIIPOBOXJaeTcs Bce Oojee paHHUMHU CPOKaMHU
paspymeHus 1 Ooliee MO3AHUMHU CPOKaMH TOSIBIICHHS JIbJa
y nobepexbst 0. Bparrens. B 2006-2016 rr. ctaHoBiIcHHE
JIESTHOTO TIOKPOBAa MPOUCXOAWIO B cpedHeM Ha 42 nHs
no3xe 1o cpasHeHuto ¢ 1980-1990 rr., paspyiieHue — Ha
17 nueit panbie, a 6e311e10BbIN Teproz yBearamiIcs Ha 71
nens (Puc. 1A-B).

B cpaBHMBaemble 1eproIbl BpeMEHH ObLIM TaKKe poaHa-
JIU3UPOBAHBI M300paKEeHUs, MTOKa3bIBAIOIINE 00pa3oBaHKE
Ha CylIe yCTOHYMBOIO CHEKHOTO OKPOBA, M3 KOTOPOTO MpH
CHJIbHBIX BeTpax (pOpMHUPYIOTCS JOCTATOUHO TyOOKHE Jist

conditions around Wrangel Island as well as surface
snow cover on the island for two 11-year long periods:
from 1980 to 1990 and from 2006 to 2016. The
analysis was carried based on processing of satellite
images from materials of the National Snow and Ice
Data Center (Brodzik, Armstrong, 2017). Sea ice data
derived from several passive microwave instruments.
Each image shows averaged data for the seven-day
period. The image consists of cells 25x25 km in size;
the cell was considered to be covered with sea ice when
the sea ice concentration in it exceeded 15%. Snow
cover data were obtained as a result of processing
visible-band satellite data.

For each year, we estimated the average timelines of
formation and thawing of the sea ice cover around the
island, number of ice-fee days around the island, and
average timelines of a stable snow cover formation on
the island. The sea ice cover was considered as melted
when more than 80% of the coastline of the island was
free of ice. The sea ice cover considered as formed
when more than 50% of the coastline of the island was
covered by ice. Snow cover considered stable if most
of the island was covered with snow and on subsequent
dates this snow did not melt.

We also used meteorological data on formation
of the stable snow cover around the polar station
(Ushakovskoe settlement, south coast of Wrangel Is.)
Data on the snow cover were available only since
1984, therefore, we compared the two series for 1984-
1990 and 2006-2016. Despite a shorter time period
in the first block it was possible to calculate a trend in
the data.

A comparative analysis of satellite data on dynamics
of the sea ice cover, starting from 1980 showed that
significant differences in the formation and thawing of
the ice cover take place. Namely, the climate warming
is associated with increasingly earlier sea ice thawing
and later sea ice emergence periods along the coast of
Wrangel Island. Within 2006-2016 the formation of sea
ice cover occurred on average by 42 days later vs 1980-
1990, while thawing of sea ice was happening by 17
days earlier. At that, the ice-free period got increased
by 71 days (Fig. 1A-B).

During the periods under comparison, we also
analyzed the images reflecting formation of the stable
snow cover on land of the island. This stable snow
cover enables the strong wind to form snowbanks that
are sufficiently deep for the construction of maternity
dens. We did not identify significant differences in
timing of such stable snow cover formation across the
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CpenHsan naTta cTaHOBMNeHUA NeasHOro NoKpoBa BOKpyr o. BpaHrens
Average date of the ice cover formation around Wrangel Island
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Puc. 1. [lunamMuka JeITHOTO M CHEKHOTO MTOKPOBOB B paiioHE 0. BpaHrels mo JaHHBIM H300paskeHHiA, TOTYIeHHBIX
pu 00pabOTKE CITyTHUKOBBIX CHUMKOB
Fig. 1. Dynamics of the sea ice and snow cover in the area of Wrangel Island according to the images based on
processing satellite images
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YCTPOHCTBA POJOBBIX OEpIIOT CHEXKHBIE HAHOCHL. 3HAYH-
TENBHBIX PA3INYNI B CPOKaX MX (HOPMHUPOBAHMS B IIETIOM
o octpoBy He BeIBIeHO (Puc. 1C). B mepuon 1980-1990
IT. CPeHsIS JaTa CTAHOBIICHHUS YCTOHYMBOTO CHEXKHOTO T10-
KpoBa BapsrpoBaiia ¢ 10 cenrsops mo 17 okrsa0ps, a B 2006-
2016 rT. — ¢ 6 centTI0ps 1o 20 OKTSIOPSI.

bepemenHble camKK 0€I0r0 MeABEIs IMOYTH ITOBCEMECTHO
B ApPKTHKe 3aJIeTaloT B Oeporu Ha Cylle, UCHOIb3ys JULL
3TOro 00pa30BaBLINECS OCEHBIO CHEXKHBIE HAHOCHL. MIcKiro-
YeHUE COCTABILAIOT PA3MHOXKAIOIUECS CAMKH Ha 3allaHOM
nobepexxbe ['yn3oHoBa 3anmuBa, Kanana (Stirling, 2011). B
KOHIIE CEHTSAOpS-OKTAOpe OHM HAYMHAIOT MCKAaTh MOXOJIS-
I1iee MeCTO A1 3aJeraHus B OepIiory. 9To BecbMa HEIpocCTo,
TaK Kak CHera B 9TO BpeMsl ellle HET WM ero 04eHb Mallo, a
MECTHOCTb IIPEACTaBIAeT COOOH IIOCKYIO 3a00I04EHHYIO
JIECOTYHJIPY, MaJIO IIPUTOHYIO JUL 00pa30BaHUs JOCTATOU-
HO DIIyOOKHX CHE)KHBIX HAHOCOB. TeM He MeHee, HEKOTOPBIM
caMKaM y/aeTcsl HATH MOKWHYTYIO CTapyr0 HaXOJILIyIoCs
B TopdsiHMKe Oepiory u 3anedb B Hee. [lozxe Takue Bpe-
MeHHbIe YOeXKHIla 3aHOCSTCSI CHETOM U NPEBPAlIaloTcsl B
TOP(STHO-CHEKHBIE POIOBBIE OEPIIOTH.

Eme onHO HMCKIIIOYEHHE — PETMOH, BKIIIOYAIOLIUM BOCTOY-
Hyto "actb Uykorckoro Mops u mope bodopra. B 1985-
1994 rr. B 3TOM pernone 62.3% pa3sMHOXKAIOIINXCS CaMOK
ycTpanBanm Oepioru Ha npeiidyromem ipay; B 1997-2004
IT. uX gois ymeHpmmiack 110 37.1% (Fishbach et al., 2007).
ITo MHEHHMIO aBTOPOB, OCHOBHBIM (DaKTOPOM, MPHUBEIIINM
K MEepepaclpenesiCHNI0 Pa3MHOKAIOIINXCS CaAMOK, SIBIISIET-
Csl M3MCHEHME PA/la XapaKTepHCTHK IpeH(yIomero Jbaa
BCIIEJICTBHE MOTEIUICHNS Kianmarta. Jlex B obmeM cram Me-
Hee CTaOMIIBHBIM H, CJIEIOBATEIbHO, MEHEE TPUTOIHBIM JUIS
CaMOK, TOTOBSIIINXCS K 3aJIETAHUIO B POZIOBBIE OEPIIOTH.

Ha o. Bpanrens Tunu4Hbele MecTa YCTpOWCTBAa POIOBBIX
OepIor — HEBBICOKHE TOPHI U IDIaTO BHICOTOM 110 300-400 M
u kpytusHoit 15°-40° (Kumunckui, Yenenckuid, 1973; be-
nmkoB, 1977). lHorna camMku 3ajeraior B Oepiiord B CHEX-
HBIX HaJyBax IO KPYTHIM PEYHBIM M MOPCKHM Oeperam;
OTMEYaJIOCh TAaKXKe MCIIONb30BaHNE OepeMEHHBIMU CaMKa-
MH COXPAHHUBILIHUXCS TOCJE JIETa CHEXHUKOB-TIEPEIETKOB
(JIymtok, 1978), HO 3TO siBlIeHHE HAOIIONAIOCH HE €XKET0/THO
(O.b. Jlymtok, nuyn. coobur.). Tak, B 1975 ., omin4aBIem-
cs1 0COOEHHO XOJIOHBIM JIETOM, B CEBEPO-BOCTOYHOM YacTH
BocrouHoro miaro arHa OTJAENbHBIX CHEXKHUKOB JOCTUra-
ma 2-2.5 kM. B HEKOTOpBIX M3 HUX COXPaHUIUCH HEpacTa-
SIBIINE JIETOM OEpPIIOTH, KOTOphIE CAMKH HCIOJIB30BaJIH, HO
Ha CKOJb NPOJOIKUTENBHBIN CPOK — HeusBecTHO. B 1977
I., HAIIPOTHB, OTMEYAJIOCh OYEHb TEILIOE JIETO, HEOOIIbIIHE
CHEXHHUKH-TIEPENIETKH COXPAHWIUCH 3/1eCh TOJBKO B TPEX
MecTax, ¥ HepacTasiBIIHE MPOILIOroHUE OEPIIOTH B HUX HE
ObLTH OOHAPYKEHBI.

entire island (Fig. 1C). Within the period 1980-1990
the average dates of the stable snow cover formation
ranged from September, 10 to October, 17, and within
2006-2016 — from September, 6 to October, 20.

Pregnant polar bear females almost everywhere in the
Arctic make dens on land using snowbanks formed in
the fall. The exceptions are the reproductive females on
the west coast of Hudson Bay, Canada (Stirling, 2011).
At the end of September and in October they begin
to look for a suitable place for denning. This is rather
challenging task for them, since there is still no snow
at all or very little snow at this time, and the terrain
is a flat boggy forest-tundra, which is not suitable
for the formation of sufficiently deep snowbanks.
Nevertheless, some polar bear females manage to find
abandoned old dens located in a peat bog and enter it.
Later, such temporary shelters are getting covered by
snow and turned into peat-snow maternity dens.

Another exception is the region encompassing the
eastern part of the Chukchi Sea and the Beaufort Sea.
Within 1985-1994 in this particular region 62.3% of
the reproductive polar bear females constructed their
dens on drifting sea ice; in 1997-2004 the share of
such females decreased down to 37.1% (Fishbach et
al., 2007). According to the authors, the main factor
causing the redistribution of reproductive females is a
change in a number of drifting sea ice’s characteristics
that occurred due to the climate warming. In general,
the sea ice has become less stable and therefore less
suitable for females preparing for entering their
maternity dens.

On Wrangel Island the typical places for construction of
maternity dens are the following: low-height mountains
and plateaus up to 300-400 m high and steepness of
15-40° (Kishchinsky, Uspensky, 1973; Belikov, 1977).
Sometimes females enter dens in snow-drifts formed
by wind along the steep river and sea shores. Also, it
was noticed that pregnant females use snow-patches
preserved after the previous summer (Lutsyuk, 1978),
however, such phenomenon was not observed every
year (O. Lutsyuk, pers. comm.). Thus, in 1975, which
was a year with a particularly cold summer, in the
northeastern part of the Eastern Plateau, the length
of individual snow-patches sometimes reached 2-2.5
km. Some of them preserved the not-melted dens in
the summer, which were used by females, but it is not
known for how long. In 1977, on the contrary, was a
very warm summer, and small snow-patches were
preserved here only in three places, and no not-melted
last year’s dens were found in them.
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[TpuOsIBIIME MM OCTaBIIHECs HA JIETO Ha OCTPOBE Oepe-
MCHHBIE CaMKH OCEHbIO HAUYMHAIOT MCKATh IMOIXOAAIICE
MmecTo ais 6epiorn. M HeoOXoanMBbl CHEKHBIE HAHOCHI,
KOTOpBIE 00pa3yloTcs MOCe CTAaHOBICHHS YCTOWIHBO-
IO CHEXXHOTO TNOKpPOBa M CHJIBHBIX BeTpoB. [nyOmHa ,
M0-BUANMOMY, TUIOTHOCTh CHETa UTPAfOT PEIIAIOIYI0 POITb
pu BBIOOpe caMkoit Mecta st 6eprorn (benmkos, 1973).
B pasHBIX "acTsAX OCTpOBa 3TO SBICHHE MPOUCXOIUT pas-
HOBPEMEHHO B 3aBUCUMOCTH OT norozsl. Hanbonee terbre
paifoOHBI PacIIONOXKEHbI B IIEHTPAIBHOM YacTH OCTPOBa, 3a-
[IMIIEHHON TOPHBIMH XpeOTaMH OT IPUXOAAIINX C CEBEpa
XOJIOOHBIX BO3IYIIHBIX Macc. boriee xomomnas moroxa Ha-
OmromaeTcst B MPUOPEXKHBIX palioHax, OHA HAXOAWTCS TOJ
BJIMSIHUEM MECTHBIX BETPOB. DTH pa3iIHIMsl CKa3bIBAIOTCS U
Ha CpoKax ()OpMHUPOBAHMS YCTOWYMBOTO CHEXKHOTO ITOKPO-
Ba. Kak mpaBuiio, paHblie oH oOpasyercsi B MPHOPEKHBIX
paitonax. OmHako, 1O HAIIMM HAOIIONEHUSM, TTOCIIEIHHE
15-20 mer MMeHHO 3TH paloHBI OoJice MHTCHCHUBHO ITOJI-
BEPraroTCsi U3MEHEHHSIM BCJIEICTBHE MOTETUICHUS KIMMaTa,
WCXOZS M3 4ero, TeHJCHIMA K OoJee IO3JHEMY CTaHOBIIE-
HHUIO YCTOWYMBOTO CHEXKHOTO ITOKPOBA 3/I€Ch CTAaHOBUTCS
3ameTHOU. B Hauane 1970-x rr. oqHUM U3 aBTOPOB AAHHOU
IyOMKaIK TPOBOMIINCH TTOMTy THBIE HaOmoneHus 3a (op-
MHPOBaHHEM OCEHBIO CHEKHOTO ITOKPOBAa B TOPHOM Mac-
cuse Jlpem-Xen (mpuOpekHas 001acTh Ha ceBepo-3arazie
octposa). B mepron HabroneHnit camoe paHHEe yCTaHOB-
JICHHE YCTOHYMBOTO CHEKHOTO ITOKPOBA MPHUIIUIOCH Ha TI0-
CIJICTTHIOIO JIEKaly aBryCTa, a CaMoe IO3Hee — Ha TEPBYIO
nexany oktsiops (bemwkoB u np., 1977). aHHBIC TOMSPHOI
CTaHIIMH B TIOC. YIIaKOBCKOE (I0’KHOE OOEpEKbe OCTPOBA)
10 CTAaHOBJICHUIO CHEXKHOTO TTOKpoBa 3a 1984-1990 rr. Oimu3-
KH K TOMY, YTO HaONIONaIoCch B CEMHUJIECATHIE TObl. B 310
BpeMs elle MPOJOIDKAJICS OYEPETHON HUKJI TTOXOIOAAHHS
KIMMara B ApKTHKE, Ha49aBIIUHCS B KOHIE ISTHIECATHIX
ronoB (MBanoB u 1p., 2013). JlaHHBIE ke 3TON CTAHINH 3a
2006-2016 rr. moKa3bIBaIOT, YTO CTAHOBJIEHHUE YCTONYHUBOIO
CHE)XHOTO TTOKpOBa MPOUCXOAWIO B OoJiee TIO3IHNAE CPOKU
1o cpaBHeHUIO ¢ 1984-1990 rT. (Puc. 2).

Takum ob6pazom, B XXI cTonmetuu cpoku 3ajieranus Oepe-
MEHHBIX caMOK B Oepioru Ha o. Bpanrens, ckopee Bcero,
CMEIIAIOTCSl Ha Ooliee IMo3JHee BpeMsl MO CPaBHEHHIO C
1970-1980 rr. u3-3a OTCYTCTBHSI JOCTATOYHO NITyOOKMX
CHEXHBIX HAHOCOB MJIM CHE)KHHKOB-TIepeieTKoB. OCOOEHHO
3TO CTaJIo 3aMeTHO B nocneanue rogsl. B 2017 . nepsbie
3ajierume B Oepiioru caMKu ObUIN 3aMEYEeHBl Y4aCTHHKAMU
POCCHUICKO-aMEPUKAHCKON DKCIIEAUIIMU B KOHIIE CEHTAOpS
U Tonbko B ropax [Ipem-Xen. B 2018 1. mocne aHOManbHO
TEIJIOTo JieTa CHEeXHUKHU-TIEPENETKH Ha OCTPOBE B KOHIIE
CEHTOPS BCTPEYaJINCh OYEHB PEIKO, U B HUX OEpIIOTH 3aMe-
YeHBbI He ObUTH; 00pa30BaHNE HOBOTO YCTOHYMBOTO CHEKHO-
TO IIOKPOBA HAyaJIoCh TOJNBKO BO BTOPOi! TOJIOBUHE OKTAOPSI.

Pregnant polar bear females that either arrived or
stayed for the summer on the island, in the fall begin
to look for a suitable place for entering dens. They
need snowbanks that are formed after the formation
of a stable snow cover and strong winds. The depth
and, apparently, density of snow play a pivotal role
while a female polar bear chooses a place for denning
(Belikov, 1973). In different parts of the island, this
phenomenon occurs at different times depending on
weather conditions. The warmest areas are located
in the central part of the island which is protected by
mountain ranges from the cold air masses coming from
the North. Colder weather is observed in coastal areas,
and influenced by the local winds. These differences
also impact the timing of a stable snow cover formation.
Normally, it is formed earlier in the coastal areas.
However, according to our observations in the past
15-20 years, it is these areas that are more intensively
exposed to the climate warming, as a result of which
the tendency to a later formation of a stable snow cover
becomes noticeable. In the beginning of 1970s one of
the authors of current work, conducted observations
on formation of a snow cover in the Dream-Head
mountain range (coastal area on the northwest coast
of the island). During that period the earliest time of
a snow cover formation happened at the last ten-day
period of August, and the latest — first ten-day period
of October (Belikov et. al., 1977). The data from the
polar station in Ushakovskoe settlement (south coast
of the island) on the timing of a snow cover formation
for 1984-1990 period are close to those collected in
1970s. That period was still a part of one of the regular
cooling cycle of Arctic climate, which began in the late
50s (Ivanov et al., 2013). Observation data from the
station for 2006-2016 showed that a stable formation
of a snow cover was happening later compare to 1984-
1990 period (Fig.2).

In this manner, in the XXI century, the timing when
pregnant females enter maternity dens on Wrangel
Island is likely to shift to a later periods vs 1970-
1980 due to lack of sufficiently deep snowbanks or
permanent snow patches. This has become especially
noticeable in the recent years. In 2017, the first females
who entered maternity dens were witnessed by the
participants of the Russian-American expedition at the
end of September and in the Dream-Head mountains
only. In 2018, after an abnormally warm summer, the
permanent snow patches on the island at the end of
September were very rare and no dens were found in
them; the formation of a new stable snow cover began
only in the second half of October.
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Puc. 2. Jlatel popMHUPOBAHUS YCTOHYMBOTO CHEKHOTO MOKPOBA Ha 0. BpaHrens (10 JaHHBIM METEOCTAHIIUHU B TOC.
VirakoBckoe)
Fig. 2. Data of sustainable snow cover formation on Wrangel Island (according to the data of meteorological station
in the Ushakovskoe settlement)

3azepikKa ¢ 3aleraHueM OCpeMEHHBIX CaMOK B Oepiioru
HPHUBOIUT K TOMY, YTO OHU BBIHY)KACHBI JIOBOJIBHO JTUTEIb-
HBIIA CPOK HAXOAUTHCS HA CYIIE, OJBEPrasiCh BO3NCHCTBHIO
BeTpa U Bce Oonee HU3KUX TeMIleparyp Bo3myxa. [Ipu aTom
MHTEHCUBHO POHCXOAUT MOTEPsI HAKOIUICHHBIX YKUPOBBIX
3armacoB NpPH OTCYTCTBHH BO3MOXKHOCTH HX BOCIIOJNHHTB,
MPOIOJDKKB OXOTY HA JibIy. BosneiictBue 3tux (haktopoB
HHBEJIMPYETCs, KOIJ]a CaMKa HaXOOUTCs B OepIore, rie TeM-
neparypa, Kak npaBmio, koneonercst okono 0° C u HeT BeTpa
(benukos, ITectuna, 2016).

Taxum 00pazom, MpooIDKatoleecs MOTEIUICHHE KITMMara B
ApKTHKE BCe Yallle COIPOBOKIACTCS 3aEPIHKKON B CTAHOB-
JICHUH y TIOOEPEXbs 0. BpaHres aeas1HOro mokposa u Gop-
MHPOBaHHU CHEKHOTO MOKPOBA, ITPUTOAHOTO ISl 3aJIeTaHust
OepeMeHHBIX caMoK B Oepiioru. B pesysbrare BozaeiicTBus
3TUX (haKTOPOB CaMKH JIMILIEHBI BO3MO>KHOCTH BOBpEMS 3a-
JieraTb B pOZIOBbIE OepIiorH, rjie ycioBus Oosee Onaronpu-
STHBI JUISl POXKICHHSI U YCIICITHOTO BBIPAI[MBAHUS MEJIBE-
*KaT. B KOHEUHOM cuere, 3T0O MOXKET HEraTHBHO CKa3arhCs
Ha BOCIIPOM3BOJCTBE YYKOTCKO-AJISICKHHCKOW MHOMYJISLHN
0esIoro MeaBes.

The delay in the denning of pregnant females causes
them to stay on land for quite a long time while
being exposed to wind and increasingly lower air
temperatures. Meanwhile they intensely consume
their accumulated fat reserves without opportunity to
restore them by foraging on the sea ice. The impact of
these factors is diffused when a polar bear female is
inside a den where the temperature usually fluctuates
around 0° C and there is no wind (Belikov, Pestina,
2016).

In this way, the continuing warming of the climate in
the Arctic is increasingly accompanied by a delay in
the sea ice cover formation around Wrangel Island
as well as the formation of snow cover suitable for
the denning of pregnant females. Due to impact
of these factors, polar bear females are deprived
of the opportunity to timely enter their maternity
dens where conditions are more favorable for the
birth and successful growth of cubs. Ultimately, this
may adversely impact the reproduction of the entire
Alaska-Chukotka polar bear population.
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B IOxHOM nenoBuTOM OKeaHe (AHTapKTHKE) M IIpuile-
JKaIllMX BOJAX YMEPEHHBIX IIHMPOT W3 CeMeiCTBa INaaKuX
kuToB (Balaenidae Gray, 1821) obuTaer nwmib OAWH BUJ
— FOXKHBIA, WM aBCcTpamuickuid Tmankuil kut (Eubalaena
glacialis australis Desmoulins, 1822). 13-3a 6onpmmx pas-
MEpOB, TOJICTOTO CJIOSI )KUPA M OTHOCHUTEIHHO MAJOH CKO-
POCTH IIaBaHUs 3TH KUTBI ObUIM CPAaBHUTEIHHO JIETKOH 10-
Obrueli kntoOoeB. B pesynbraTe akTHBHOTO XHUITHUYECKOTO
MPOMBICTIA 3aM1achl I’KHBIX IIAJAKUX KATOB COKPATHIIMCH JI0
MUHUMYMa U yke B 19-M u Hauasne 20-ro Beka COCTaBISUIN B
KHUTOBOM ITPOMBICJIE JIUIIb HE3HAYUTEIIBHYIO JIOJIO.

C 1935 ropa miajkue KUTHI OBUTH B3SITHI 110J] OXpaHy U UX
JI00bIYa 3amnperieHa Bo BceM MupoBoM okeane. OHaxo, ¢
3aIPETOM [IPOMBICIIA PE3KO COKPATUWIIUCh U UCCIIEN0BATEIb-
ckue Bo3MokHOCTH. Hanboree kenaHHbIM B IPOMBICIIOBOM
OTHOIIIEHUH BHJ OKa3aJICsl MAJIOU3y4YeHHBIM. B HacTosee
BpeMsl HEeT JOCTOBEPHBIX JIaHHBIX O paclpenieseHHH, 3a-
rnacax, HOIYJISIUMOHHOM CTpyKType Buaa. [1moxo n3ydeHsl
U MUTPALMOHHbIE IMyTH. HeT HOCTOBEpHBIX JAHHBIX O pas-
MEPHOM U BO3PAaCTHOM COCTaBE, a TAKXKE O BOCIPOU3BOAM-
TEJIHOM CIIOCOOHOCTH IMAAKUX KUTOB. be3 3HaHus 3THX BO-
IIPOCOB HEBO3MOXHO OIPEIEIUTh HAACKHbIE JAEHCTBUS IO
BOCCTAHOBJICHUIO 3aI1aCOB.

The southern right whale (Eubalaena glacialis australis
Desmoulins, 1822) is the only species from the family
Balaenidae (Gray, 1821) inhabiting the Southern
(Antarctic) Ocean and adjacent waters of temperate
latitudes. Due to their large size, the thick layer of fat,
and the relatively slow traveling speed, these whales
were easy targets for whalers. As a result of the intense
unlimited whaling, the stocks of southern right whales
were depleted to a minimum, and as early as in the
19th and early 20th centuries they made up only a
small fraction of the total catches of whales.

Since 1935, right whales have been protected, and
the hunt of this species is now prohibited throughout
the World Ocean. However, with the ban on whaling,
research opportunities drastically reduced. The most
commercially valuable species has proven to be
poorly studied. Currently, there is no reliable data on
the distribution, numbers, and population structure
of the species. Its migration routes are also poorly
understood. Also, there is a lack of reliable data on the
size and age structure, as well as on the reproductive
capacity of right whales. Without a knowledge of these
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