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JlocToBepHbIE OLIEHKH YHCICHHOCTH M CTaTyca 4yKOT-
CKO-aJSICKHHCKOM MOMyJIAIUK 0€JI0r0 MeIBeIs B HACTO-
smee Bpemst orcyrctByror (Vongraven and Peacock
2011). B 2005-2009 rr. Ha o. Bpanrens mpoBoamics
mojcyeT OeNbIX MeBenel, BBINICIIIAX Ha CYIly, Ha
CTaHJIAPTHBIX MapIIpyTax B 3alajHOI YacTH OCTPOBA H
B TpeX CTAIMOHApHBIX Toukax (OBCSHUKOB 1 MeHIOIIN-
Ha 2010). YncireHHOCTh KUBOTHEIX oleHeHa B 150-600
oco0eii: 150-200 B 2005 u 2006 rr., 550-600 B 2007 T.,
250-300 B 2008 . 1 250-300 B 2009 r. IIpu 3TOM KOIH-
YEeCTBO KUBOTHBIX, (PAKTUYECKH BCTPEUCHHBIX HA OCT-
pose, coctamsuio 104 B 2005 r., 99 B 2006 1., 391 B
2007 r., 200 B 2008 r., 183 B 2009 r.

Hawmu B pamkax IIporpammsl n3yuenus 6enoro MeaBems
B Poccuiickoit ApKTHKE NpOBeAEHa OICHKAa YHCIICHHO-
CTH XHBOTHBIX Ha 0. Bpanrens B 2010 1. B xoze peiica
Hay4YHO-3KCNEIUIUOHHOro cyaHa «Muxaun CoMoB».
CynoBbie HaONIONICHHUST B palioHe C. YIIAKOBCKOE MPO-
Bogwiuch 5-7.10.2010 r. B nepBblit IeHb 3apeTUCTPUPO-
BaHO § OeyibIX MeZBe/el, BO BTOPOH M TPEeTHH — 1o 6.
Heckonbko pa3 HaOmomanu rpynmsl U3 oJHOM (MHOTIA
ZIBYX) B3POCIBIX 0COOEH M ABYX MEIBEXKaT Kak y Oepe-
TOBOH JIMHWM, Tak W Ha ckioHe. OO6meT o. Bpanrens
mpoBezaeH takxke 8.10.2012 (puc. 1). [loroma Gmaronpu-
ATCTBOBAJIA MPOBEIACHUIO HAOIIOACHHUIT 32 HCKITIOYCHUEM
HeOoupIioro y4yactka (19 kM) or M. 3amamHblid 10 M.
Tomac, rne u3-3a CWIBHBIX BETPOB U IUIOTHOM HU3KOH
00JIAYHOCTH NPUIILIOCH YAAIUTHCS OT OEpEeroBOil JIMHUH.

Hawmu 3apeructpupoBano 115 measezaeit, HaXoAUBIINX-
csl B IpUOpEXXHOW 30HE Ha yJaJeHWH J0 3-5 KM BriIyOb
octpoBa. Hanbomnsimee yncno measeneit (39) ormeueHo
Ha CEBEpPO-BOCTOKE OCTpOBa: Ha kocax bpyu, AnpuaHo-
Ba, Unuepuna, MymrakoBa. Ha Mbice Yapunr 3aperu-
CTpUpPOBaHO 9 KMBOTHEHIX, Ha M. bioccom — 13, Ha 3a-
MAJHOM TT00epekbe K 10Ty oT M. [Itnumii 6a3ap — 12. Ha
M. JIuTKe U B ero OMMKaWIIIX OKPECTHOCTSX (IO 5 KM),
Ha 1o0epexbe K 3amagy oT be3bIMSIHHBIX TOp, B JOJIMHE
p. Heoxumannas, B 3amamHoil dactu 3anuBa Kpacuna,

No reliable assessments of the numbers and status of the
Chukchi Sea - Alaska population of the polar bear are
available to date (Vongraven and Peacock 2011). In
2005-2009 on the Wrangel Island a census of the polar
bears that landed on standard routes in the western part
of the island (OBcsuukoB u Mentommua 2010). The
numbers of the animals were estimated at 150-600: 150-
200 in 2005 and 2006, 550-600 in 2007; 250-300, - in
2008; and 250-300 in 2009. In this case, the number of
the animals actually sighted on the island was 104 in
2005, 99 in 2006; 391 in 2007; 200 in 2008; 183 in
2009.

Under the program of the study of the polar bear in the
Russian Arctic, an assessment of the numbers of the
polar bear in the Russian Arctic on the Vrangel Island
was performed in 2010 in the course of the passage of
the expedition ship «Mihail Somov ». The ship observa-
tions in the region of the village Ushakovskoe were per-
formed on 5-7.10.2010. During the first day, 8 polar
bears were recorded on the second day 6, on the third
day, 6. For several days, groups of one (occasionally,
two) adult individuals and two cubs were recorded, both
at the shoreline and on the slope. The flyover of the
Wrangel Island was also performed on 8.10.2012. (Fig.
11). The weather favored the observations except a
small area (19 km) of cape Western to Cape Thomas,
where due to the strong winds and the low dense clouds
the ship had to go farther from the shoreline.

We recorded 115 bears, which were in the coastal zone
at a distance of 3-5 km deep into the Island. The greatest
number of bears (39) was recorded in the northeast of
the island at the spits Bruch, Adrianovv, Chicherin,
Mushtakov. On cape Warring, 9 animals were recorded;
on Cape Blossom, 23; on the western coast south of the
Cape Ptichy Bazaar 12. On Cape Litke and its vicinity
(up to 5 km) on the shore west of Bezymyannye Moun-
tains, in the vicinity of the river Neozhidannya, in the
western Krasin Bay between Cape Hawaii and Cape
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ConoBbeB 1 ap. HabnodeHust 6erozo medsedsi 8 okmsibpe 2010 a. Ha nobepexbe 0. BpaHzens.

Mexay M. ['aBau u M. Y1é€c bonbplmeBuka MenBenei He
OTMEUECHO. boJibIoe KOJIM4ecTBO OAUHOUYHBIX MEIBEACH
BCTPEUYECHO HA CEBEPO-BOCTOKE OCTPOBa (BHE YUETHBIX
MapIIpyTOB COTPYIHHKOB 3allOBEHUKA), BIAIU OT Tpa-
JUIIMOHHBIX PAOHOB 3aJICTaHUs B POJIOBBIC OCPIIOTH.

Utes Bolshevika, no bears were sighted. A large num-
bers of single bears were sighted in the northwest of the
Island (outside of the census routes of the Reserve em-
ployees) far away from the traditional denning areas of
the bears.

Puc. 1. Berpeun Oenbix mMen-
Beziel Bo BpeMsi 00JieTa o.
Bpanrens 8.10.2010 r. ITo-
JyNpo3payuHble KPYKKH CO-
OTBETCTBYIOT OTHOH 0co0u.
JI1s1 ka0l KOOpAUHATHL
IIPUMEHEH (DIMKKEp-IIyM II0
HaIPaBJICHUIO BIIyOb OCTPO-
Ba JUIA yTydIIEHHS Kade-
CTBEHHOH OLIEHKU pa3Mepa
TPYIIIBL: ¢ YBEIUYEHUEM
grcia ocobel HachIIeH-
HOCTH IBETOM YBCJIMYMBACT-
csl
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Fig. 1. The sightings of polar bears in the course of the flyover of the Wrangel Island on 8.10.2010. The semi-
transparent circles correspond to a single individual. For each coordinate, flicker noise is applied as directed
inside the island to improve the qualitative assessment of the size of the group: with an increase in the number

of individuals the color saturation increases.

BonbHCTBO BeTpey Measeaei 3ahukcupoBaHo Ha Oepe-
TOBOH JIMHUM, TIPHICTAIONICH K OOIIUPHBIM pPAaBHHHHBIM
ydacTkaM. MHOro MezBe/ieil BcTpedaoch Ha Kocax, Uay-
MIMX TapajulelibHO Oepery, HEKOTOpBIE JKMBOTHBIE OTMeE-
YEeHBI Ha CEPOM JIbJIy U HHJIACE B JIATYHAX MEXKAY KOCaMH
u OeperoM. B 0CHOBHOM BCTpeyanich OAMHOYHBIE B3pOC-
nele Menasermu. [Ipm obnere octpoBa He OOHapyXEHO
KPYIIHBIX, Oojiee 6 ocoleid, ckomennii Menseaei. Ousn-
YECKOE COCTOSHHE YKMBOTHBIX OLIEHEHO KaK «HOpPMaJIbHAas
YOUTAaHHOCTHY, 0€3 3HAUUTEIFHBIX OTKIOHEHUH B CTOPOHY
CUJIbHOM YIIUTAHHOCTHU WJIM KpaliHE! UCTOIIEHHOCTH.

g pacuera 4YHCICHHOCTH MeABENCH MbI paszpaborain
MPOCTEHTIIYIO MOJIENb CO CIAEAYIOUUMU JOMYyIIEeHUusIMHU: 1)
OCTPOB TPE/ICTAaBJIECH B BUJAE Kpyra paaumycoMm 50 km, 2)
M0JI0CAa aKTUBHOCTHU MeNBEIsl HAaXOAMUTCS B mpenenax 12
KM OT mobOepexbsi, 3) IUNIOTHOCTh MeJBeel paBHOMEpHa
npu (UKCUPOBAHHOM PAacCTOSHHU OT LEHTPa OCTPOBA U
YBEIIMYMBACTCS OT HYJIsI HA BHYTPEHHEH TpaHUIE MOJIOCHI
AKTHBHOCTH JI0 MAaKCUMAJILHOM Ha MoOepexkbe 1Mo Kyoude-
CKOMy 3aKOHY (Y~X°, TJIe X — PACCTOSIHHE OT BHYTpEHHEH
TPaHUIIBl KOJbIA), 4) B ABYXKHIJIOMETPOBON MPHUOPEKHON

The majority of sightings were recorded on the shore-
line adjacent to the vast plain areas. .There were many
bears that occurred on the spits parallel to the shore.
Some individuals were sighted on the gray ice crust in
the lagoons between the spits and the shore. Mostly
single adult individuals occurred. When the island was
flown over, no large groups (more than 6 individuals)
were recorded. The physical condition of the animals
was characterized as a normal, without considerable
deviations towards high fatness or extreme exhaustion.

To estimate the numbers of the bears we developed the
following simplest model with assumptions as follows:
1) the island is represented as a circle of 50 km in ra-
dius, 2) the activity zone of the bear is within 12 km
from the shore, 3) the population density of bears is
regular at a fixed distance from center of the Island,
increasing from the zero on the inner boundary of the
zone of activity to the maximum on the shore, follow-
ing the cubic law (y~x3, where x is the distance from
the internal boundary of the ring ), 4) in a two-
kilometer shore zone at the same moment there are 100
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30HE B OJIMH M TOT €& MOMEHT BpeMeH:u Haxoautcs 100
MmenBezaeit. [ Takoi Mojiean o0l1ee Yrciio MeIBeIeH Ha
octpoBe coctapisier 187 ocobeit. OT™METHM, YTO JUIsl pe-
aﬂbHOﬁ OLUCHKU YHUCJICHHOCTHU 5Ta CJIHUIIKOM prOHleHHaSI
MOACJIb HE MOXET 6])ITI) HCIIOJIB30BAaHA U HpI/IBeIleHa JIMIIb
B Ka4eCTBE OITOPHON TOYKH JUIS JaTbHEUIIICTO aHaJIH3a.

B Tabn. mpencraBieHBl 30HBI MOJAEIBHON TEPPUTOPUH,
BHEIIIHSAS TPaHUIA KOTOPBIX COBIAJaeT ¢ OeperoBoil Ju-
HUEl, a BHYTPEHHSIS IPOXOUT HA PA3HOM PACCTOSHHU OT
mobepexns (ot 500 M 1o 8 k). I Kaxkmoit 30HBI 0TOO-
pakeHa TIUIOIIA b OTHOCHUTEIBHO IUIONMIAMU IMOJIOCHl akK-
TUBHOCTH B TIpefienax 12 kM oT mobepexbs U abCoMoTHAS
M OTHOCHUTENIbHAS YUCIIEHHOCTD.

individuals. For such a model, the total number of
bears on the Island is 187. It should be noted that for
the actual estimate of the number this simplified can-
not be used and is only adduced as reference for fur-
ther analysis.

The table represents the zones of a model area whose
external boundary coincides with the shoreline and the
inner passed at a different distance from the shore and
the inner boundary passes at a different distance from
the shore (from 500 m to 8 km). For each zone, the
area is reflected in relation to the activity zone within
12 km from the shore and absolute and relative num-
ber.

Tab6un. Pe3ynbraThl MOJIETUPOBaHHS YUCIICHHOCTH 0€JI0r0 MeIBe/Ist

Table. Results of simulation of the numbers of the polar bear.

Paccrosinue ot mobepesxns, kM / Distance from the coast (km) Y|l |2 3 5 8
Yucio ocobeii / Number of bears 31|57 | 100 | 131 | 167 | 185
OtHocuT. WIOTHOCTH Hacenenus, % / Relative density of population (%) 16 | 31 | 53 70 89 99
OtHocuT. wiomaae Mectooburanus, % / Relative area of the habitat (%) 5 19 |19 28 45 70

Ha paccrostann 1o 2 kM ot noGepexps BcTpederno 100
oco0eil — 3TO 3HAUCHHUE SIBISETCS OJHUM M3 ITapaMeT-
pOB Mozenu. B TpexXKkuioMeTpoBOi 30HE HAaXOAATCS
131 ocoOb. B cmyuae KOppeKTHOCTH MOAENH M IpH
YCIOBUM, 4YTO BCE 3aperuCTPHPOBAHHBIE BO BpeMs
aBHayyeTa MeJBeId HaxXOIWIUCh 10 3 KM OT Oepera,
MOJTy4aeTcs, YTo HabronaTenssMu oTMedeHo 88% oco-
6eii. Ecim 3Ty 30HY pacmmpuTh 10 5 KM, TO IPOITYCK B
pPETUCTpAIlM COCTABISIET ITOYTH TPETh CiIydaeB (He
3apeructpupoBad 31% ocooeif). [Ipn stom npu mm-
puHe OeperoBoif mosockl 0630pa B 3 KM HabIromaeTcs
28% TOJIOCHl aKTHBHOCTH, a NP IIUPHUHE MOJIOCHI B 5
kM — 45%. Cormacuo mopenn 31% Bcex MenBenei
HAXOJUTCS Ha PACCTOSHUH 10 1 KM OT mobepexbs, 53%
— 10 2 kM ot nmobepexbst u 70% — no 3 kM. Ha paccros-
HUU Oojiee 8 KM OT moOEpexkbsi OJTHOBPEMCHHO HAaXO-
auTcsl mapa oco0eit, T.e. okosio 1% menseneir Ha 30%
paccMaTpuBaeMoN TEPPUTOPHH.

[Ipn nepumerpe octpoBa B 350 kM u HaOmOaeHUH C
6opra cynHa 8 ocobeli B mpuOpexHOi mosoce +OKkM c.
VYIIakoBCKOTO M HKCTPANOJSIIUMU 3TUX PE3yNbTaToB Ha
BECh OCTPOB, MOTYYACTCs, YTO HA TIOOEPEKbE B TCUCHHE
CBETOBOTO JTHS MOXHO BCTpeTHTh 240 ocobeir. Ecim B
napaMeTpax MOJEIH BMECTO KyOU4eCKOro BO3pacTaHus
IUIOTHOCTH K MOOEPEKbIO 3aJaTh KBaJAPATHUECKOE, TO
OIICHKA YMCJICHHOCTH Ha OCTPOBE COCTaBUT 227 0coOeii.

At a distance of 2 km from the shore, 100 individuals
were sighted. That value is one of the model’s parame-
ters. In a three-kilometer zone there are 131 individuals.
In case the model is correct and on condition that all the
bears recorded in the course of the aerial survey were up
to 3 km from the shore, the result is that the observers
recorded 88% of the individuals. It that zone is to be ex-
panded to 5 km, one third (31% of the individuals) fail to
be recorded. In this case at a width of the shore zone of
observation of 3 km, 28% of the activity zone is ob-
served, and at a width of the zone of 5 km, 45%. Accord-
ing to the model, 31% of all the bears were at a distance
of up to 1 km from the shore; 53%, up to 2 km from the
shore; and 70%, up to 3 km. At a distance of over 8 km
from the shore there is concurrently a pair of bears, i.e.,
1% of the bears at 30% of the area under consideration.

The Island perimeter being 350 km and in case of sight-
ing of 8 individuals from board the ship in the shore area
of +6 km from Ushakovsky and extrapolation of those
findings to the entire Island, it can be deduced that on the
shore within the light day one can sight 240 individuals.
If in the model parameters instead of the cubic density
increase towards the shore, a square increase is assumed,
the number of bears on the Island will be estimated at
227.
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ConoBbeB 1 ap. HabnodeHust 6erozo medsedsi 8 okmsibpe 2010 a. Ha nobepexbe 0. BpaHzens.

Puc. 2. Inaexc eTHel JIeJOBUTOCTH. Y CpeTHEH-
Hoe 3HadueHne uHaekca (2002-2010 rr.) (Bepx-
Hsis1 TIaHeNb), anoMaius B 2010 r. (cpeaHss na-
Heﬂb) W JIUHEHHAs TCHACHIIUA U3BMCHCHHUSA UH-
nekca 3a nepuon 2002-2010 rr. (HHXKHSS na-
Heub). Cepble 1MoJIsl Ha HYW)KHEH TTaHelu CO0T-
BeTCTBYIOT 90%-My YpPOBHIO 3HAUUMOCTH JIU-
HeitHoro TpeHna (F-crarucrika)

Fig. 2. Index of the summer ice cover. Averaged
value of the index (2002-2010) (upper panel),
anomaly in 2010 (middle panel) and linear
trend for change of the index over the period of
2002-2010 (lower panel). The gray fields on
the lower panel correspond to the 90%-level of
the significance of the linear trend (F-
statistics).

Jus amanmsa JenoBod oOCTaHOBKHM, Bimstomield Ha | TO analyze the ice conditions affecting the numbers of
YKMCIEHHOCTh MeIBelei Ha o. Bpawnrems, paccumran | bears on the Wrangel Island, a spatial index of ice cover
NPOCTPAHCTBEHHBIA HHIEKC JIETHEN JIEJOBUTOCTH, Xa- | Was estimated, characterizing annually from June 15 to
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pakTepu3yromImii exeromano ¢ 15 mronst mo 15 centsopst | September 15 for each surface feature, the relative num-
JUISL KaKIOro sjeMeHTa moBepxHocTH oTHocutensHoe | ber of the days when the ice concentration is over >95%
4yKCIIO JHEH, Korhaa KoHueHTpaiws jbaa cocrasiser | (Fig. 2). Except the water area section situated south of
>95% (puc. 2). 3a uckiroueHneM ydactka akBatopuu, | the Wrangel Island, from the other sides it was surround-
PAacIojIoKeHHOTo K 1ory oT o. Bpanrens, ¢ octansubix | €d by more packed ice than usual. Hence, there are
CTOPOH OH OBLT OKpYXeH Oojee CIUIOUeHHBIM JIbIOM, | grounds to believe that in the autumn 2010, there could be
yeM 00br4HO. [lo3TOMYy MOXHO mpenmonoxutb, uto | fewer bears on the Island than in the years with lower ice
ocenbto 2010 r. Ha OCTPOBE MOTJIO HAXOAUTHCS MEHb- | COVEr.
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