Melentyev. Thermal bar as a governing factor of the “behavior ecology” of ice-associated marine mammals

CIUCcOK MCII0Ib30BaHHBIX HCTOYHHUKOB / References

Melentyev V.V., Ch ernook V.I. 2009. Integrated satellite-airborne technology for monitoring and man agement of
ice-associated forms of sea mammals”. Pp. 152 — 189 in Monograph: “Spatial Information Management in Wild-

life Ecology” Springer, Japan.

Mermmepckuit U.I.!, llnak O.B.'?, DHApIoc P.I[.3, I'nazos I[.M.l, MyxameToB JLM."?, Poxuos B.B.!
K Bonpocy o eanHcTBe netHero ckonsneHusa 6enyx (Delphinapterus
leucas) 3anagHon YacTn OXOTCKOro Mops

1. MactutyT npobiem >xosnoruu 1 3Boorun uM. A H. CeseprioBa PAH, Mocksa, Poccus.

2. 000 POI] «[lensdun u S», Mocksa, Poccust.

3. YuuBepcureT Assicku B @3poOsnkce, DakysbTeT ppIOOBOACTBA M HAyK 00 OkeaHe; Mopckoil eHTp AJISICKH,

Coroapn, Anscka, CIIIA

Meschersky I.G.!, Shpak O.V."?, Andrews R.D.?, Glazov D.M.', Mukhametov L.M.", Rozhnov V.V.!
On the stock unity of the belugas (Delphinapterus leucas) summering
in the Western part of the Okhotsk Sea

1. AN. Severtsov Institute of Ecology and Evolution RAS, Moscow, Russia.

2. “Dolphin and I, 1td”, Moscow, Russia.

3. University of Alaska Fairbanks, School of Fisheries and Ocean Sciences and the Alaska SeaLife Center, Seward,

AK, USA.

OXOTCKOE MOpE MPEACTaBISICT cOOOW IOKHBIA palloH 00U-
TaHUs OeMyXH JanbHEBOCTOUHBIX Moped. B.B. MenpHHIKOB
B cBoeM 0030pe (2 001) mpuBOOUT NaHHBIE, CBUAETEIBCT-
BYIOIIME «00 OIpeaeeHHol reorpaguueckoi H30JIMpOBaH-
HocTH Oenyxu OxXoTckoro Mopst ot 6exyxu bepunrosa Mopst
U ApkTukw». AHanu3 cocraBa MuToxoHapuanbHoil JTHK
MOATBEPINI CYHNIECTBEHHYIO TCHETHUYECKYIO IHCTAHIHIO
MEXIYy MaTepHHCKHMHU JHHUSIMHA OXOTOMOPCKHX OenmyX H
Oemyx, BCTpedarommxcsi y OeperoB Aisicku B Mopsx bo-
¢opra, Uykorckom u bepunroBom (Mertuepckuii u mp.
2008).

B netnee Bpems Genyxu OXOTCKOTO MOpsi 00pa3yrOT CKOII-
JICHUsSI B €r0 CEBEpHBIX M 3amajJHbIX pailloHax. Ha cesepe
Oenyxu nepxarcs B 3anuse lllennxoBa, Ha 3amane — B Ca-
XaJIWHCKOM 3allBEe 1 AMYPCKOM JIMMaHe (aMypcKOe CKOII-
JICHHE, WX CTaJ0), a Takxke B 3anuBax LllanTapckoro Mopsi:
Huxonas, Ynsbanckom, Tyrypckom u Y ackoit rybe (raH-
TApCKOE CKOIUICHHE).

C.E. Kuettnenbepr ¢ coaBtopamu (19 64) BeIcka3amu npen-
MOJIO)KEHHE O MPUCYTCTBHH MEXAY 3THMH CKOIUICHHSIMH
TECHBIX KOHTaKTOB U IpPEAJIOKUIN paccMaTpuBaTh Oerryx
Ox0TCKOro MOpsi Kak eauHyro mnomymsamuioo. Ilozxe 310
Mpeanoiokenne Obputo mojaepxkaHo B.B. MenbHHKOBBIM

The Okhotsk Sea represents the southernmost part of
beluga range in the Far-Eastern seas. V.V. Melnikov
in his review (2001) suggested “a certain geographic
isolation of Okhotsk Sea belugas from belugas of the
Bering Sea and Arctic”. MtDNA com position analy-
sis has co nfirmed a si gnificant ge netic di stance be-
tween m aternal | ines of O khotsk bel ugas and t he
belugas from along Alaska coast in Beaufort, Chuk-
chi and Bering Seas (Memepckuii u ap. 2008).

In summer, belugas form aggre gations in the north-
ern and western re gions of the O khotsk Sea. In t he
north, belugas occupy Shelikhov Gulf, in the west —
in Sakhalinsky Bay and Amur Estuary (Amur aggre-
gation, or stock), and also in the bays of the Shantar
Sea: Nikolaya, Ullbans ky, Tugursky, Ud skaya Bays
(Shantar aggregation).

S.E. Kleinenberg et al. (1964) suggested close con-
tacts betwee n these aggreg ations a nd t hat Okhotsk
Sea belugas should be seen as one population. Later,
V.V. M elnikov ( Mensaukos 2 001) s upported t his
idea. Other auth ors (bep3un u ap. 1986) view Ok -
hotsk bel uga sum mer aggregations —sp ecifically,
Amur and Shantar one — as separate populations and
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(MenbankoB 2001). Ognako npyrue aBropsl (bep3un u ap.
1986) paccMaTpuBaIOT JIETHHE CKOIUIEHHS OXOTOMOPCKHX
OeiyX, B Y4aCTHOCTH aMypCKOE U ILIAHTapCKOe, KaK OTIEIb-
HbIC MOMYJIAIWMK, U YKa3bIBAIOT, YTO MIaHTApCKasA MOITyJIA-
LUsl OTJENICHa OT aMyPCKOHM «3HaYMTENbHBIM MPOCTPAHCT-
BOM aKBaTOPHM.

CITyTHUKOBOE OTCJIS)KUBaHUE OEITyX aMypCKOTO CKOTUICHUS,
npoBomumoe B TeueHue 3 net (2007-2009), mokaszano, 94To
Oemyxu, IOMEUCHHEBIE B palioHe ocTpoBoB UkamoBa u baii-
nykoBa B CaxaJdMHCKOM 3ailiBe, IPOBOIWINA OOJBIIYIO
YacTh OCCHU HA (TEPPUTOPUUY» IIAHTAPCKOTO CKOIUICHHS —
B 3anuBe Hukonas, a HEKOTOpbIE TaAKXKe 3aXOMMWIN U B YIIb-
6anckuii 3anmuB (Ilnmak u ap. 2008, 2010; Shpak et al. 2009;
Ta0. 1). JIBe Oenyxu U3 aMypCcKOro CKOIUICHHS CO ClICAaMu
MeueHHs1 ObUT OOHapykeHbI 1 coTorpadpoBaHbI B 3aJIH-
Be Hukonas u B cepenune nera (utosib 2009). B Vackyto
ryoy u Tyrypckuii 3a1MB HU OJIHa M3 OTCJIEXKHMBaeMbIX Oe-
JIyX He 3axonwia. B xonne ocenn Oeryxu noxunanu Ilan-
TapCcKOEe MOpE W Ha 3MMY OTKOUYEBBIBAJIM HA CEBEP-CEBEPO-
3anan kK octpoBy Mousl u Oanke KareBapoBa u ceBepHee.
Benyxa, KOTOpYIO MbI OTCIeXHBaNIU Oojee 9 Mecsies, Bep-
HYJIach K 0cTpoBY UKanoBa B KOHIIE Masi.

Takum 00pa3oM, OCHOBBIBASICH Ha MONYYEHHBIX CITyTHUKO-
BBIX JAaHHBIX, MOXXHO TOBOPUTH OO0 OTCYTCTBHH >KECTKOTO
reorpa)MuecKoro pasjielieHus MeX1y aMypCKUM U IIaHTap-
CKUM JICTHUMH CKOIUICHHUSIMH, JIUOO O HEOOXOAMMOCTH Iie-
pPEeCMOTPETh T'paHMIBl MX PACHpPOCTPAHCHMSI M OI'PaHHYHUTH
apeas HIaHTapCKOro ckorieHuss Tyrypckum 3ainuBoM U Y 1-
CKOM TyOOH.

Jluist MccneoBaHus BOIpoca O TeHeTHYecKold 000Co0IeHHO-
CTH BYX TPYII ObUI IPOBEJCH aHaJIN3 MUTOXOHIPHUAIBHOM
JHK u oueHeHbl 4acTOThI BcTpeyaeMocTu auieneit 10 Muk-
POCaTeIIMTHBIX JIOKYCOB. BONBIIMHCTBO MPOO KOXKH, HC-
MOJIb30BAaHHBIX B MCCIIEIOBAHUH, OBUIM OTOOpPAHBI y KHUBBIX
Oemyx, 3 oOpasia — y MEpTBBIX KHBOTHBIX, HaHJICHHBIX Ha
Gepery. B paifone BcTped )KHBOTHBIX aMyPCKOTO CKOTIIICHHUS
0bLT0 coOpano 55 obpasuos (2006-2009rr.), B [llanTapckom
Mope — 12 o0pa3ios (7 B 3amuBe Hukonas u 5 B Yackoi
ryoe, B 2008-2009 r.). IIpu ananuse cocraBa Mt/IHK Obutn
UCIIONIB30BAaHBl TAKXKE IOCIEAOBATEILHOCTH 28  Oenmyx
aMypCKOTO CKOIUIEHHS, OTJIOBJICHHBIX B pallOHE OCTPOBOB
Ukanopa u baitnykoBa B 2004-2005 rr. (Mermepckuii u ap.
2008). Hdms amamm3a OBLT HCIIONB30BaH y4acTok 1 -497-i
mo3unuil KoHTpodbHOTO peruoHa MTAHK, ammmdurmpo-
BaHHBIH C TIOMOINBIO TPaiMEpOB, ONMHCAHHBIX B padoTe
G.M.O'Corry-Crowe c coasropamu (1997).

Hyxneotnanelii coctaB mocienoBaTeNbHOCTEH y Oeiryx B
JBYX paiiOHaX MPaKTHYECKHU HE OTIMYAETCS — TEHETHIECKast
JHUCTaHIMST MEXAYy aMypCKOW M HIaHTapCKOH BBIOOpKaMU
cocrarset 0,003% (FST =0,0233, P =0, 170). dyus 6osee
kopoTkoro (409 H.1.) y4acTKa, UCHOJIB30BAHHOTO MPU aHa-
mm3e Oemyx mobepexuit Amscku (O' Corry-Crowe et.  al.

point ou t t hat th e Sh antar population is separated
from the Amur one by a “significant water area”.

Satellite tracking o f the Am ur belugas co nducted
during 3 y ears (2007-2009) has shown that belugas
tagged around C hkalova and B aydukova Islands in
Sakhalinsky Bay sp ent most of autumn in the “terri-
tory” of the Shanta r aggregation — in Nikolaya Bay,
and some of them visited Ulbansky Bay (IlImak u ap.
2008, 2010, Shpak et al. 2009; Table. 1).

Two belugas from the Amur aggregation bearing the
scars from tagging were detected and photographed
in Ni kolaya Bayint he m iddle ofs ummer (J uly
2009). None of tracked belugas entered Udskaya or
Tugursky Bays. In the end of autumn, belugas exited
the Shantar Se a and m igrated to north-north-west to
Iona Island and Kashevarova Bank and further north
to winter. The beluga that was tracked for more than
9 months returned to Chkalova Island in the end o f
May.

Thus, based on satellite data, it is possible either to
suggest the absence of hard geo graphic division be-
tween the Am ur and the Shantar summ er aggrega-
tions or to revise the borders of their distribution and
limit the Shantar aggregation habitat to Tugursky and
Udskaya Bays.

To study the genetic separation of the two aggrega-
tions, mtDNA was sequenced, and the frequencies of
alleles of 10 microsatellite loci were ev aluated. The
majority o f's kin bi opsies w ere obtained from live
belugas, and 3 samples — from stranded animals. We
collected 55 samples in the Amur aggregation area
(in 2006-2009), and 12 samples — in the Shantar Sea
(7 —1in Nikolaya Bay an d 5 —in Ud skaya Bay in
2008-2009). The genetic sequences of 28 Amur be-
lugas cau ght ar ound Chk alova and Bayduk ova I sl-
ands in 20 04-2005 (Memepckuit u 1p., 20 08) were
also included in the total sample. The fragment of 1-
497th positions of the mtDNA control region ampli-
fied with t he primers descri bedin G .M. O'Corry-
Crowe et al. (1997) was used for analysis.

The compositions of nucleotide sequences of belugas
from the two study areas were not significantly dif-
ferent: ge netic di stance between the Amur and the
Shantar samples w as 0.003% ( FST = 0.0233,P =
0.170). For t he sho rter (409 bp ) fr agment u sed i n
Alaskan coast beluga analysis (O'Corry-Crowe et. al.
1997) , this value is esti mated as 0.004%, while the
distance between each Okhotsk sample and any of 5
samples from bel ugas s ummering near t he Paci fic
and Western Arctic coasts of N orth Am erica (i bi-
dem) were incomparably higher — 0.05-0.32%.
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1997), ata Benmuuna oueHnBaercs kak 0.004%, B To BpeMs
KaK JUCTaHIHS MEXAY KaXT0H U3 OXOTOMOPCKHUX H JIF000H
U3 ISITH BBIOOPOK OelyX, JIETYIOIIMX y THXOOKEaHCKHX M
3amajiHo-apkTHYeckux mnobepexuit CeBepHO AMeEpUKH
(Tam xe) HecpaBHuMO BbItIe — 0,05-0,32 %.

OTnnumst B 4acTOTE BCTPEYAEMOCTH OTJENBHBIX TaIluIOTH-
MIOB B aMYPCKOH M MIaHTAapCKO# BbIOOpKax (Tad. 2) sSBISIOT-
Csl IOCTOBEPHBIMH, OJHAKO CXOJHas CUTyalus HaOmonaer-
Csl U JUIS OTIEJBHBIX CepUil 00pa3loB U3 aMypCKOTO CKOII-
neHus, coOpaHHbIX B CaxalnHCKOM 3aJIMBE B Pa3HBIC TOJBI.
Cpenn geTplpex ManouucieHHbIX ramtotunos ( Okh130,
Okh148, Okh247 u Okh 706 — Ta0. 2), BHepBble OTMEYCH-
HeIx B 2008-2009 1T., 1Ba OBUIM BCTPEUYCHHI B 000X paii-
OHax cpasy.

AHanu3 ajuIelIbHOTO COCTaBa MECSATH MHUKPOCATEIUTUTHBIX
nokycoB (1ab. 3) meronom kinacrepuzanuu (Pritchard et al.
2000), peann3oBaHHOM B mIporpamme Structure v. 2.2, He
BEIBIIICT B Tpejeiax oOmield COBOKYIMHOCTH HH KaKOW-
00 TeTepOreHHOCTH, HU CBSI3U MEKIY MECTOM cOopa 00-
pa3loB U BEPOSTHOCTBIO WX TMPOUCXOXKICHUS OT KaKOW-
00 OFHOM W3 THIIOTETHYECKUX mommymsamnuii. Ha puc. 2
MIPUBEJICH PE3YJIbTAT, MONYYCHHBIH ¢ IPUMEHEHUEM MOJICITH
«no admixture» st K (4rcio BO3MOXKHBIX MOMYIANN) =2.
AmnanoruvHasi KapTuHa ObLIa TOJTyYeHa U MU APYTHUX Bapu-
antax aHammza (K= 2-6, momenu «noad  mixture» u
«admixturey).

Jlyist GoNbIIMHCTBA JIOKYCOB B aMypPCKOM paiioHe ObUIO OT-
MEUeHO OoJiblliee YMCIIO ajuleliei, OJHAKO YCTOWYMBBIX
TEHJICHIIUH, OTJIMYABIIUX OBl JIBE 3TH BBIOOPKHU, HE HaOIIO-
naercst (1ad. 3). OTiMuus MeXIy BHIOOPKAMM IO COBOKYTI-
HOW YacTOTE BCTPEYaEMOCTH aJUIENeH CTaTHCTHYECKH JOC-
TOBEPHBI, HO TIPH Pa3/IeIbHOM aHAIN3E BBIABIAIOTCS IAJIEKO
He Ut BeexX deThipex (2006-2009) rogoB cbopa mareprana
U3 aMypcKoro paiona (BeiOopku 1o 11-15 ocobeit) u Gemyx
3ammBa Hukomas (7 ocoGeit) mu Yickoi ry0sl (5 ocobeif).
BeposiTHO, B ciydae IIAHTApPCKUX BBIOOPOK CKAa3bIBAIOTCS
ux HeOouybliMe 0ObeMbl. BKiIoueHHEe B IMIAHTAPCKYHO BbI-
60pky 10 >KMBOTHBIX, 00pa3Ibl OT KOTOPBIX OBUTH COOpaHBI
y octpoBa UkanoBa ¥ KOTOpBIE TO3XKe 3aluid B 3B Hu-
Kosast (Tad.1) MONHOCTHIO HUBENUPYET TEHETHYECKUE OTIIU-
YHsl MEX]y XMBOTHBIMHU U3 3THX paitonoB (FST =0,0010, P
=0,423). Takoe BKJIIOYEHHE MOXKET OBITh MPU3HAHO IIPABO-
MEpHBIM, T.K. 3TH >KUBOTHBIC JEHCTBUTEIBHO MPHCYTCTBO-
BaM B 000MX paioHax, a cAeiaHHble B 3anuBe Hukomas B
2009 r. dororpaduu OexyX, TOMEUEHHBIX OKOJIO OCTPOBa
UkanoBa B HpeAbIIYyIINE TOJbI, CBHICTEIBCTBYIOT O TOM,
4yTO OENMyXM NEpEeMENIaloTCs MEXKAYy STUMH pailoHaMu He
TOJIBKO OCEHBIO, HO U JIETOM.

Takum 00pa3oM, XOTs Ui OKOHYATEIbHON I'€HETHUYCCKOU
XapaKTEePUCTHKH OelyX BOCTOYHOW M 3amaJHOW YacTeu
LIAHTAPCKOTO CKOIUICHUSI TpeOyeTcs yBenndeHue oObema
BBEIOOPKH, HA OCHOBE MUMCIONIUXCS NAHHBIX T'€HECTHYCCKOTO

The differences in frequency of occ urrence of som e
haplotypes in the Amur and Shantar samples (Table
2) are significant, but a similar situation is also cha-
racteristic fo r certain series o f Am ur samp les co I-
lected in different years. Among four rare haplotypes
(Okh130, Okh148, Okh247, and Okh706 — table. 2)
first recorded in 2008-2009, two were found in bo th
areas simultaneously.

Analysis of allele d iversity of 10 microsatellite loci
(Table 3) byt he m odel-based cl ustering m ethod
(Pritchard et al., 20 00) r ealized with Structure 2.2
software has not revealed within a gen eral pool nei-
ther any kind of het erogeneity, nor co nnection be-
tween the p lace of sample collection and probability
that the samples come from one of hypothetical pop-
ulations. Fi gure 2 s hows t he res ult obt ained wi th
applying a m odel “no admixture” for K (number of
assumed p opulations) =2 . Si milar p icture w as r e-
ceived and for other analysis options (K=2-6, models
“no admixture” and “admixture”).

For the majority of loci from th e Amur sample, the
larger number of alleles was found; but steady trends
distinguishing the 2 samples were not observed (Ta-
ble 3).

The differences in overall frequency of allele occur-
rence between th e sam ples were significant, butin
separate analysis are not permanent across all 4 years
(2006-2009) of data col lection fr om Am ur area

(samples of 11-15 individuals each) a nd belugas

from Nikolaya Bay (7 individuals) and Udskaya Bay
(5 individuals). P ossibly, for the S hantar samples,
small sa mple sizes affect the resu lt. In cluding 10
samples from the b elugas tagged near Chkalova Isl-
and and later known to stay in Nikolaya Bay into the
Shantar sample (Table 1) completely erases th e ge-
netic differe nces betwee n t he anim als from these
areas ( FST=0.0010, P= 0.423). This “i ncluding”
seems reasona ble t o us, bec ause t he belugas we re
actually present in both study areas, and photographs
taken in Nikolaya Bay inJu ly 2009 of belugas
tagged near Chkalova Island in previous years prove
that belugas may move between the se 2 areas not
only in autumn, but also in summer.

Thus (though we need a large sa mple size to bottom
line th e g enetic ch aracteristics o f b elugas from the
eastern and western p arts of the Shantar sam ple),
based on genetic analysis and satellite track ing data,
we suggest that the Amur and Shantar belugas can be
viewed as one stock ofthe western part of the Ok-
hotsk Sea t hat i n summer forms di fferent aggrega-
tions, which may have contacts between them.
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aHaIM3a U CIyTHUKOBOT'O IMPOCIIEKUBAHUSA MBI IIPETIOara-
€M, YTO aMypCKHX M IIaHTAPCKUX OEIyX MOXKHO paccMaT-
pHUBaTh Kak eIuHOE CcTajo 3amaaHoi gactu OXOTCKOTo Mo-
psi, oOpasyroliee B JieTHEE BpPEeMsl OTAEIbHBIE CKOIUICHHS,
KOTOpPBIE MOTYT KOHTaKTHPOBATh MEX]Ty COOOM.

PabGota BeImonHeHa B pamkax npoektoB « Current status of
the Sakhalin-Amur beluga aggregation (Okhotsk Sea, R us-
sia): su stainability assessm ent» ( ¢punancupoanue Ocea n
Park C orporation, Hong K ong; Ge orgia Aq varium In c.,
USA; SeaWorld Park s & Entertainment, USA; Mystic
Aquarium an d In stitute for Exploration, USA; Kam ogawa
Sea World, Japan) u «bemyxa — Gensrit kut» (U123 PAH
uM. A.H. CesepuoBa, IIocTOSHHO IEHCTBYIOIIAs 3KCIIEIH-
uust PAH no umsyuenuro >xuBoTHbBIX KpacHoit xHuru Poc-
cuiickoit denepanuu U IPyrux 0co00 Ba)KHBIX JKUBOTHBIX
¢ayns1 Poccun).

The study is done under the projects « Current status
of the Sakhalin-Amur bel uga ag gregation (Okhotsk
Sea, Russia): su stainability assessm ent» (fin ancial
support by Ocean Pa rk Co rporation, Hong Kong;
Georgia A quarium Inc., USA; Sea World Parks &
Entertainment, USA; Mystic Aqu arium and Institute
for Exploration, USA; Kamogawa Sea World, Japan)
and “Beluga-White whale” (A.N. Sev ertsov Institute
of Ec ology an d Ev olution o f R ussian Academy of
Sciences, Pe rmanent expedition of RAS for studies
of the Russian Red book animals and other species of
especial importance of the Russian fauna.

Ta6. 1. Xapakrepuctuka 6eixyx, HoMedeHHbIX B CaxaJMHCKOM 3aJIMBE, M CPOKH X OTCIIC)KUBAHMS. 3BE3704KOi (*)
IIOMCUYCHBI 6CJ'IYXI/I, KOTOpbIC TMOCCHIAIN 3aJINB Huxonag u ocraBaiuch TaMm JJINTCIIBHOC BpeMsA (HCI[CJ'[I/I), ABYyMsA
3BE3J0YKaMHn (**) - 6CJ'IYXI/I, KOTOPBLIC IMOAXOAUIIN K 3aJIUBY HI/IKOJ’IaH, HO HC 3a/ICP)KUBAJIMCh B HCM.

Table 1. The characteristics of belugas tagged in Sakhalinsky Bay, and the periods of tracking. The belugas that
visited Nikolaya Bay and stayed there for a relatively long time (weeks) are marked with asterisk (*); those who
approached the Bay but did not stay in it are marked with two asterisks (**).

I[(alea MEYEHHUS ID sKHBOTHONO Ton Tmma O6xBar Monenb [lepuon Pa60TbI METKH
epljogt?ent animal's ID sex length, cm girth, cm taMeTKg | E’e”Od gtft.tag
g mode ransmitting
19.08.2007 * Ch_2007_03 Q4 08 224 SPLASH 19.08.07-03.04.08
20.08.2007 * Ch_2007_05 Q3 53 197 SPLASH 20.08.07-01.03.08
20.08.2007 * Ch_2007_06 03 60 210 SPOT 3 20.08.07-08.04.08
21.08.2007 * Ch_2007_07 03 57 200 SPLASH 21.08.07-02.06.08
12.07.2008 Ch _2008_03 03 96 212 Tynscap 12.07.08-29.09.08
12.07.2008 * Ch_2008_04 03 75 215 SPLASH 12.07.08-28.02.09
12.07.2008 * *Ch_2008_05 | 24 25 242 SPLASH 12.07.08-23.11.08
14.07.2008 * *Ch_2008_09 | 73 70 194 SPLASH 14.07.08-28.02.09
15.07.2008 Ch | _2008_010 Q3 85 210 SPLASH 15.07.08-23.10.08
23.07.2008 * Ch_2008 011 | o >4 0 n/a SPLASH 23.07.08-19.11.08
25.07.2009 * Ch_2009_00 Q4 30 210 TTynscap 25.07.09-08.03.10
25.07.2009Ch | _2009_01 03 90 227 Tynscap 25.07.09-08.03.10
07.08.2009 Ch | _2009_025 3 4 01 203 SPOT 5 07.08.09-08.02.10
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Tab. 2. BerpegaeMocTh TaIuIOTHIIOB (B OPAIKE CYMMapHOW 9acTOTHI BCTped) KOHTpoiasHOTro pernona MtIHK (497
HIT) ¥ MHJIEKCHI TEHETHYECKOT0 pa3HOOOpa3us B BEIOOPKaxX OeyX, JIETYIOMHX B 3amagHoil yactd OX0TCKOTO MOpSI.
Table 2. The mtDNA control region (497 bp) haplotype occurrence (sorted by overall frequency of occurrence) and

genetic diversity indices in the samples of belugas summering in the western part of the Okhotsk Sea.

Amypckuii paiion ITanTapckuil paiioH
l"arutoTunsl, MHIEKCHI TCHETUYIECKOro p_a3H_00_6pa3mI AmUr area Shantar Sea area
Haplotypes, gene and nucleotide diversity indices > N

2004-2009, N= 83 2008-2009, N= 12

sOkh22 3 7,3% 25,0%
sOkhO1 1 9,3% 33,3%
sOkhll1 1 8,1% -
sOkh53 9 ,6% -
sOkh51 7 2% -
sOkh63 4 ,8% -
Okhl148 1 2% 16,7%
Okh706 1, 2% 8,3%
sOkh03 1 2% -
Okh130 - 8,3%
Okh247 - 8,3%

lamotunuyeckoe pasHooOpasue

Haplotype diversity (H) 0,7828 0 8485

Hyxieotnaaoe pazHooOpasue

Nucleotide diversity (7, %) 0,33620 A786

Ta6. 3. PaznooOpasue aseneit 10 MHKpOCATEIIUTHBIX JIOKYCOB B BBIOOpKax O€lyX aMypCKOrO W IIAHTapCKOTO
paiioHoB. Als — uuciI0 oTMeueHHBIX ajueneil; Ho — HaOmoaemblil ypoBeHb rerepo3urotHoctu; He — oxugaemsbiid
YPOBEHb MeTEPO3UTOTHOCTH; P* — BEpOSTHOCTH HECOOTBETCTBHS HAOJIIOIaEMOro YpOBHs OxHaacMoMy (pacrpese-
nenuto Xapau-BaiinOepra); FST — 3nauenue FST unnexca npu cpaBHEeHHH 2 BBIOOPOK 110 YaCTOTE BCTPEYAEMOCTH
Ppa3HbIX anﬂenef/i; P- YPOBEHb JOCTOBEPHOCTU OTJINYHNH.

Table 3. The diversity of alleles of 10 microsatellite loci in the beluga samples from Amur and Shantar areas. Als —
number of alleles; Ho- observed heterozygosity; He — expected heterozygosity; P* - probability of inconformity of
the observed and the expected (Hardy-Weinberg equilibrium); FST — value of FST index while comparing two sam-
ples for the frequency of different alleles; P-level of significance in differences

Jlokyc / Awmypckuii paiion /Amur area, [lanTapckwuii paiton / Shantar Sea | CpasHenwue/
Locus 2006-09, N=53 area, 2008-09, N= 12 Comparison
Als | Ho He pP* Als | Ho He p* FST P
DIrFCB3 6 0,792 0,750 0, 59 6 0,667 0,674 0, 98 0 001 0, 34
DIrFCB4 11 0,736 0,793 0 26 9 0,917 0,793 0, 430 000 0, 91
DIrFCB5 5 0,604 0,650 0 09 5 0,917 0,779 0, 230 007 0, 06
DIrFCB17 9 0,811 0,794 0 87 6 0,667 0,739 0, 450 000 0, 31
EV37 10 0,774 0,734 0, 80 6 0,750 0,812 0, 210 0250, 27
EV94 4 0,734 0,676 0, 26 4 0,667 0,728 0, 680 039 0, 18
415/416 4 0,734 0,726 0 71 3 0,667 0,670 0 400 ,0320 ,01
417/418 10 0,698 0,777 0 ,29 5 0,750 0,757 0 750 ,0190 25
464/465 3 0,509 0,542 0 ,65 3 0,500 0,583 0 770 ,083 0 ,08
468/469 5 0,717 0,687 0 ,69 3 0,667 0,692 0 390 ,0010 ,34
EofngM 67 | 0711 | 07130 62 | 50 | 0717 | 0,7230/ 780/ 0170) 02
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MeLuepckuin n ap. K eonpocy o eduHcmee fiemHe20 ckorneHust 6esyx 3anadHol Yyacmu OXomcKo20 Mopsi

Puc.1. Paiion uccnenoBanus. 3anagHas yactb OXOTCKOTO MOPSI.
Fig.1. Study area. The western part of the Okhotsk Sea

Puc. 2. JIlnarpaMMa BepOSTHOCTH NPUHAIICKHOCTH KaKIOH 0coOM mccienoBanHor BeIOopkH (2006-2009, 65 xu-
BOTHBIX) K omHoMy u3 aBYX (K =2) mpexamomaraeMbeix TeHETHYECKH OOOCOOIICHHBIX KiIacTepoB. Mozenmb «no
admixture». Ocobu pamkupoBaHbl 1o MokazaTtento «Q» (coorBercTBue). O6pasusr 3 lllanTapckoro Mops momeue-
HBI Kak «U» — otoOpanHbie B Y ackoii ryde, «N» — B 3anmBe Huxomnast u «(N)» — 00pa3Iisl OT )KUBOTHBIX CO CITyTHH-
KOBBIMH METKaMH, YUYTCHHBIX B COCTaBE aMprKOf/i BI)I60pKI/I, HO TAaKX€ ITOCCINaBIINX U 3aJIMB Huxomnas.

Fig. 2. Bar diagram of probability of each individual of the studied sample (2006-2009, 65 animals) originating
from one of two (K=2) assumed genetically separate clusters. “No admixture”” model. Individuals are sorted by Q.
Samples from the Shantar Sea are marked as “U” — collected in Udskaya Bay, “N”” — Nikolaya Bay, and ““(N)” -
the samples of the tagged belugas that were included in the Amur sample but also known to visit Nikolaya Bay
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