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I'pynma cnenmanucToB mo Oenomy MeaBemo MexayHapoI-
Horo Coro3a Oxpansl IIpupoas! BeIIENAET HA CETOIHSIIHUI
JneHb 19 cyOnomymsmuii 3TOro BHAa HACUYMTHIBAIOLIETO IIO
skcreptHeiM oneHkaM 20000-25000 ocobeit (Obbard et al.
2010). Cremnenb M3y4EHHOCTH Pa3HBIX CYONOMYJISIIUI OYEHb
pasHasi.

OOBEeKTOM HANIMX HWCCICHOBAHUHA SBIACTCS YyKOTCKO-
AISICKMHCKAsT CyOIOMyJIAns — OJHOW M3 HAaUMEHEE H3y4YeH-
HbIX. E€ apean pacnonoxkeH B mpezenax aByx ctpan — CIIIA
n Poccun. Mexly HalluMu CTpaHaMH 3aKIHOYEHO MEXIpa-
BUTEIbCTBeHHOE CoralieHne O COXpaHEHWH W YIpaBICHUU
9TOW 00mIel cyOmomysiueit. OMUH U3 KIIFOYCBBIX BOMPOCOB
— TPOCTPaHCTBEHHasl CTpyKTypa cyonomymsuuu. dakruue-
CKHH apeall 4yKOTCKO-IICKHHCKOM CyONONMyNsui OYeHb
JUHAMHWYHBIH, YTO 00YCIIOBJIEHO MIMPOKHM Pa3MaxoM CE30H-
HBIX W3MEHEHHWU IJIEIOBBIX YCIOBHU: B IEPHOJ] MaKCHMyMa
(BecHOIT) ro’KHAs TPaHMIIA JIEITHOTO TIOKPOBA PACIIONOKEHA B
Bepunrosom mponuBe, a B MepHOA MHHAMyMa (Hadaio oce-
HH) — YXOJIUT K IIPHUIIOJIFOCHBIM paifoHaM.

YyKOTCKOE MOPE — OUYEHb KOPMHOE MJis OEJbIX MeIBEIEH:

MHOTOTBHICSYHBIE CKoruieHuss Mopskei (Odobenus rosmarus)

Ha OeperoBbIX JIEKOUIAX, BEICOKAs YUCIEHHOCTh KOJIbYATOM

Heprel (Phoca hispida) u mopckoro 3aiina (Erignathus

barbatus), BeIOpockl Ha Geper pa3IMYHBIX KMUTOOOPA3HBIX —

BCE OTO TPHUTATHBACT CIOJIa MEABEJIEH, KOria Mo3BOJISET Jie-

noBas obcTaHOBKa. Ho pe3koe ce30HHOE OTCTYIUICHHE JIba

Ha CeBep MPUBOAUT (PAKTHYECKH K BPEMEHHOMY pasphIBY

CyOTIOMYJISAINH, KaK MUHIMYM Ha 3 4acTH Ha TOJITO/a:

1. MenBenu, ocraromuecss Ha MaTEPUKOBOM Oepery 1o cie-
JYIOIIETO JhI000Pa30BaHMS;

2. MenBenu, yxXomsiie Ha CEBEP BMECTE C OTCTYIMAIOIIAM
MOPCKHM JIBJIOM;

3. MeaBeawn, BEICOKMBAOIIKECS Ha 0. BpaHres.

IUCN Polar bear specialist group distinguishes 19
subpopulations of polar bears in the world number-
ing 20000-25000 (Obbard et al. 2010). Quality of
knowledge about different subpopulations varies
considerably.

We study the Chukchi-Alaska polar bear subpopu-
lation — one of the less studied. Its range is under
jurisdiction of two countries — U.S.A. and Russia.
There is the Agreement between the Government
of the United States of America and the Govern-
ment of the Russian Federation on the conservation
and management of this subpopulation. One of the
key questions is spatial structure of the subpopula-
tion. In fact the range is very dynamic because of
wide limits of seasonal changes of ice conditions in
the region: in ice maximum season (spring) south-
ern edge of sea ice cover is in the Bering strait,
while in ice minimum season (autumn) it retreats to
the near North Pole area.

The Chukchi Sea is very rich feeding habitat for
polar bears: pacific walrus (Odobenus rosmarus)
crowds of many thousands on coastal haulouts,
high density of ringed (Phoca hispida) and beard-
ed seals (Erignathus barbatus), stranded cetaceans
— all of these constitute strong attraction for polar
bears when ice cover is favorable. However rapid
seasonal retreat of ice to the north leads to actual
disintegration of the subpopulation to at least three
parts for a half year:
1. Polar bears that stay on the mainland coast until
the next ice formation;
2. Polar bears retreating northward with ice edge;
3. Polar bears landing on Wrangel Island.
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B cBsA3M ¢ 3TUM BO3HHMKAIOT NPAKTUYECKUE BOIIPOCHI: CYILE-
CTBYET-TTM KaKOoe-TO pa3JesieHie Ha OeperoBbIX W Iejarmye-
CKMX MEJBEJIeH; HE «IOJcachIBaeT-11m» KopMHoe UykoTckoe
MOpe MeJlBellel UX COocelHUX momyssiuii? ['oH y MenBezeit
IIPOUCXOJUT BECHOU — TO €CTh B IIEPUOJ, MAKCUMAJIBHOIO Pa3-
BUTHUS JIEASHOro MokpoBa. Eciau B 310 Bpems B UykoTckom
MOpe TEPECEKaroTCsl MEIBEAN M3 Pa3HBIX CyONOMyJIsIIui U3
COCEIHUX PallOHOB, TO MEpHI MO YIPABICHUIO TaK Ha3blBae-
Mo# UyKOTCKO-AISCKAHCKONW CyOMOITyISIeld TOIDKHBI Y9H-
TBHIBAaTh 3TOT (HaKT.

UTo0BI OTBETUTH XOTS OBl Ha 9acTh 3TUX BOmpocoB B 2010 T.
Obu1 HayaT cOBMeCTHBIN TpoekT CimyxObl PeiObr u uum
CIHA wu CoBera 1O MOPCKUM  MJIEKOIUTAIOIIUM
(FL0ACO00742). lenb mpoekTa — HCIONB30BaTh HIUPOKO CO-
6I/IpaeMbIe HEHWHBA3MBHBIM METOJI0M 06p8.3]_II)I oT 6CJ'II>IX MEO-
BeJeH M U3Y4YEeHMs MOIYJILIMOHHON CTPYKTYpPbl 4YyKOTCKO-
AIICKMHCKOW CyOTOMyJISIIMK BHIA C MCIOJIb30BaHUEM T'eHe-
THUYECKOH HIeHTH(UKAIMK XKUBOTHBIX. B OCHOBY mpoekra
JIET TIOJIOKUTEIBHBIA Pe3ysbTaT MHJIOTHBIX HCCIEAOBaHUM,
MIPOBEJCHHBIX COBMECTHO COBETOM IO MOPCKHM MIIEKOIIH-
TaromM 1 brnoopck MHCTUTYTOM CEeNbCKOXO3SIHCTBEHHBIX 1
skonornueckux uccienosannii (Hopserust) (bonrynos u ap.
2010): 6bLTO0 MOKA3aHO, YTO U3 SKCKPEMEHTOB OENBIX MeIBe-
neit moxet ObITh BeimeneHa JJHK mist mocnenyromero anamu-
3a.

B pa6orax B pamxax morosopa mexay CMM u USFWS Tak-
xKe MIPUHSAIIN yyacTtue Bcepoccuiickuit Hay4HO-
HCCIICIOBATEeIILCKIUM HMHCTUTYT oXpaHbl mnpupoxast (BHUU-
npupoasl) u 3anoBenHUK «OctpoB Bpanrems». IlepBocre-
MICHHOW 3a/laueil TpoeKTa SBISETCS HEWHBAa3HMBHBIN cOOp
Ononornyeckux oOpas3loB OT OenbIX MenBenel (IKCKpeMeH-
TBI, COPOIIEHHBIH OCTEBOH BOJIOC), a TaKKe 00pPa3IOB OT I0-
THOIIMX XUBOTHBIX. [loiydeHHBIE 00pa3ubl MpeanonaracTces
WCIIONIb30BATh ATl ONPEAENICHHS MOJIOBOW CTPYKTYPHI MOITy-
JSIOUU U JUTS TIPUMEHEHHS TEHETHYECKOTO aHajlora MeToja
«capture-recapturey.

Hamu ObuT Opranu3oBan cOOp 00pasiioB Ha MECTax C IPHUBJIC-
YEHUEM MECTHBIX JKUTeJed mpuOpexxHbix cenm UykoTku, co-
TPYJHUKOB IOJSAPHBIX CTAHLUI, UHCIEKTOPOB OXpPAaHbl IPHU-
POZBI ¥ COTPYAHUKOB 3anoBeanuka «OctpoB Bpanrens». Tak
JKe MaTepuaj CoOMpai B X01¢ COOCTBCHHBIX MOJICBBIX padOT
Cogeta o mopckum Miexonutaronmm 1 BHUnpuposr.

Paiion nccnemoBaHus BKIItOYaeT B ce0s modepekbe UyKOTKH,

0. BpaHrens u BOCTOYHYIO 4acTh SIKYTCKOTO apKTHUECKOTO

nobepexnst (Puc.). B HeM BBLIENSIOTCS 5 y4acTKOB cOopa

00pa3moB:

1. KonbiMckuil 3anuB (BOCTOYHAsI YaCcTh aPKTUYECKOrO TO-
Oepexbs SkyTnn U MeaBeKpu OCTPOBA);

2. 3ananHas YykoTka;

3. Uenrpanbhas YykoTka;

4. Bocrouynas YyKoTKa;

Because of this absolutely practical questions are
raised: is there separation between “coastal” and
“pelagic” bears; does the plentiful Chukchi Sea
drain polar bears from adjacent subpopulations?
Polar bear mating occurs in spring — the maximum
ice extent season. If in this season the Chukchi Sea
hosts polar bears from different subpopulations the
management of so-called Chukchi-Alaska polar
bear subpopulation has to consider this.

To answer the above questions cooperative project
of the Marine Mammal Council and the U.S. Fish
and Wildlife Service (FI0AC00742) has been initi-
ated in 2010. The primary goal of the project is to
use broadly collected noninvasive samples from
polar bears to understand spatial distribution pat-
terns. The idea of the project is based on positive
results of the pilot studies performed by Marine
Mammal Council and Bioforsk Norwegian Institute
for Agricultural and Environmental Research
(Svanhovd, Norway) (BoxrynoB u ap. 2010): it
was proved that DNA can be isolated from polar
bear feces, and the matrix can be used to identify
animals.

All-Russian Research Institute for Nature Protec-
tion (Moscow, Russia) and Strict Nature Reserve
“Wrangel Island” also joined the cooperative stud-
ies under agreement between the MMC and U.S.
FWS. Initial task of the project is to collect biolog-
ical samples from polar bears by noninvasive
methods (feces, dropped hair), and from found died
bears. Obtained samples can presumably provide
materials for genetic «capture-recapture» approach
and for understanding sex composition of the sub-
population.

We have arranged collection of the samples involv-
ing people from coastal settlements, staff of polar
weather stations, inspections of nature protection
service and the “Wrangel Island” State Nature Re-
serve. The samples were also collected by members
of field expeditions organized by Marine Mammal
Council and All-Russian Research Institute for
Nature Protection.

The study area includes Arctic coast of Chukotka,
Wrangel Island and eastern part of the Yakutia
Acrctic coast (fig.). Five primary sampling areas can
be distinguished:

1. Kolyma Bay (eastern part of the Yakutia Arctic
coast and the Bear Islands);

2. Western Chukotka;

3. Central Chukotka;

4. Eastern Chukotka;
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3a nepuox ¢ 2009 mo 2012 rr. B paccMaTprUBaeMOM paiioHe
cobpan Oonee 150 0Opa3IoB.

IIpeuMymiecTBOM HCHONB30BAaHUS HKCKPEMEHTOB  SIBIISAETCS
BO3MOJKHOCTb MOJIyUEHHsI MaTepuaia ¢ OOIIMPHBIX TEPPUTOPHIA
MpPaKTUYEeCKH Kpyrioroan4yHo. OQHAKO NpU BCEH cBOEH mpH-
BJIEKATEIILHOCTH (ZOCTYIHOCTh, OTCYTCTBHE HEOOXOIMMOCTH
MOJTyYEHHs pa3pelieHnst Ha cOOp W TPAHCIIOPTHPOBKY) y 3TOTO
MaTepualla eCTb U OINpeleneHHble MUHYCHL IIpexnae Bcero,
JIOCTaTOYHO HEMPOCTBIE YCIOBUS [UIA XPAHEHHUS W IMOCIENYIO-
el nepecbulku B MOCKBY 7151 1a00paTOPHBIX MCCIIEOBAHUI.
Jloructuka Ha PoccuiickoMm ceBepe TakoBa, YTO yOepeub TaKOH
MaTepuall OT MOTEPH KadecTBa JOBOJIBHO HE IPOCTO.

COpolieHHbIe OCTEBbIE BOJIOCHI (MMEIOIUE BOJIOCSHYIO JIYKO-
BUILy, COJIEpXallyl0 HEOOXOIUMBIH TeHETHYEeCKUil MaTepuai)
3HAYMTENIBHO MPOIE XPaHUTh M TPaHCIIOPTHPOBaTh. [ l1aBHOE
UX cofepKaTb B CyXuXx ycinoBusx. Ilo cpaBHEHHIO ¢ 3KCKpe-
MEHTaMH, y cOOpa IepCTH CYIIECTBYIOT J1Ba CIa0bIX MOMEHTA:
3HAYUTEIHHO MEHBINAS JTOCTYIHOCTh IO MOOEpEeXbi0 W HEOO-
xomumocTh monydenus: paspemenus CITES mms BeiBo3a 3a
TpaHUIly B Cilydae HEOOXoamMocTH oOMeHa oOpa3maMu ¢ KO-
neramu. MBI IpUMeHsIEM JIBa criocoba cOopa TakuxX 00pa3IoB:
1. Tlowck mepcTH, COpOIIEHHOW €CTECTBEHHBIM 00pa3oM.
Hanpumep, Ha nexkax Ha Oepery, Ha cToi0ax, CTEHaX NpH-
OpEXHBIX TIOCTPOEK, O0OYKaX U T.II.

2. Ha cmenmanbHbix BonocsHbix joBymkax (hair traps). Oxu
NPE/CTAaBISIOT COOOM OrpakieHHe M3 KOJIOUYeil MpPOBOJIOKH
BOKPYT' OCTAaHKOB KPYIIHBIX MOPCKHMX MJIEKOMMTAIOMIUX (KHUT
WM MOpXk). MenBeap MoxeT 0e3 Tpyla NepeliarHyTh 4depes

During 2009-2012 total over 150 samples were
collected.

Main advantages of using feces are that they can
be collected on vast territories year-round; no
special permits are required for sampling and
transportation. However some disadvantages are
also present. First of all this samples requires
certain conditions for storage and transportation
them to Moscow for further laboratory pro-
cessing. Under present day logistic conditions on
the Russian North it is quite problematic to pre-
serve the samples quality.

Dropped top hairs (with a hair bulb containing
DNA) are much easier for storage and transporta-
tion: they have to be stored in dry conditions.
Comparing to feces, the hair samples have two
main disadvantages: considerably lower availa-
bility and necessity to receive CITES permits for
abroad transportation in case of joint studies with
colleagues from other countries. We practice two
primary approaches for collecting such samples:

1. Searching for hairs dropped by bears naturally.
For instance on bear beds on the coast, on posts,
walls of constructions on the coast, barrels, etc.

2. Installing special hair traps. These are barbed
wire fence around remains of large marine
mammals (whales or walruses). A polar bear can
easily overstep the fence but it leaves he samples
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OIrpaXJACHUEC, HO IIPHU 3TOM Ha IIPOBOJIOKE OCTAIOTCA OCTCBBIC
BOJIOCBHI.

JlabopaTopHas 00paboTKa 0Opasiia 3aKI0YaeTCs B MOJATOTOBKE
ero mis Beiaenenust JJHK u ananuza. Beinenenune JJHK u3 mo-
Mmera mpoBoautcst ¢ momorsio Stool DNA Isolation Spin-Kit.
U3 mepcern THK Bbimensuim meronoMm QeHon-Xao0podopMHOit
9KCTpakIMU. Hamu ONTUMH3MPOBAaHBI YCIOBUSI TPOBEACHHS
aHanM3a (B 4aCTHOCTH MOJ0OpaHa ONTHMalbHas TeMIeparypa
OTXKWTA).

Ha ceromHsmmHWit A€HP MpOaHATHU3UPOBAHEI 35 00pa3IoB IKC-
KpeMeHTOB, 45 o0pa3moB mepctd, | apyroii obpaszem. B 47
CIIydasix OMpEAEIICH IIOJI XKMBOTHOTO: 22 camma W 25 caMOK.
Takum 00pa3oM MOIy9daeTcsi MPAKTUIECKH PAaBHOE COOTHOIIIE-
HHE MOJIOB B BBIOOpKE. [IpOCHMKBEHHpPOBAH Y4acTOK I-TETIH
s 36 o0Opas3noB. OauH camen HICHTH(OUIMPOBAH IBAXKIBI.
dakr NOBTOPHOI WAEHTH(HUKALMK NOATBEPKIAET BO3MOK-
HOCTb HCIIOJIb30BaHNSI HEHMHBAa3UBHOTO OMOJIOTHYECKOTO Mare-
puana s TeHeTHYeCKoro capture-recapture 6emsix MeaBeeit.

on the barbed wire.

Laboratory processing is preparation of the sam-
ples for DNA isolation and further analysis. We
use Stool DNA Isolation Spin-Kit to get DNA
from the feces. Phenol-chloroform extraction was
used to isolate DNA from hair samples. We have
optimized analysis conditions (in particular an-
nealing temperature regime was picked-up; hy-
bridization temperature was reduced).

By present time we analyzed 35 feces samples,
45 hair samples and 1 “other” sample. For 47
samples sex is determined: 22 males and 25 fe-
males. Thus there is almost equal sex ratio. D-
loop area is sequenced in 36 samples. It is found
that two samples collected in different places
belong to one polar bear male. This fact supports
feasibility of using noninvasive samples for ge-
netic capture-recapture of polar bears.
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