Shafikov I.N. Aerial research and White Sea Greenland seal (Phoca groenlandica) population abundance in 2013.

TaxuM o6pasoM, IpUMeHNUB pacueTHYI0 GOpMYIy 2, IIO-
Jy4aeM BO3MOXKHYIO YVMCIEHHOCTb 0€IOMOPCKOI IIOMy/Is-
VY TPEHIaHICKMX TiofieHel B 2013 1.

S=(0,5+2) *163000/0,5+163000%0,8+163000*0,728+163000
*0,6843+157000*0,6501

IIpocymMMMpoBaB 1 OKPYI/IMB, MOMY4YMM, 4TO YMCIIEH-
HOCTb nonynsauuu B 2013 I. mpy 3alaHHOM BO3PacTe IOJIO0-
Bospenoctu (5 net) u koabdunuente 6epementoctu (0,5)
cocrasisier S=1108 Thics4 0CObet.

[To nutepaTypHbIM paHHBIM (0630p cM. SkOBeHKO,
1967), BO3pacT HaCTYIIEHMsI IIOTIOBO3PENIOCTY CAMOK T'PeH-
JIAHJ,CKOTO TIONEHA COCTAB/AET 5-6 JIeT, ¥ JOMA €XETOTHO
pasMHOXXaUMXCcsA caMoK cocTasiseT 50-70%. Vicxonsa us
9TOTO, MOXXHO OIIPEfie/INTh BO3MOXKHYIO OOIIYI0 YMCIIEH-
HOCTb 0€IOMOPCKOJ HONY/ALMM TPEHIAHACKOTO TIONEH:A
B 2013 1. B mpepenax 1034-1249 Toicad ocobeii.

the possible White Sea Greenland seal population abun-

dance in 2013:

S=(0,5+2)*163000/0,5+163000%0,8+163000*0,728+1630
00*0,6843+157000%0,6501

The summarized and expressed in the round numbers
figure for the population abundance in 2013 for the defi-
nite reproductive maturity age (5 years) and pregnancy
index (0,5) is S=1108 thousands members.

According to the information obtained from the
other literature sources (review by Jakovenko, 1967) the
reproductive maturity age for the Greenland seal females
comes when they are 5-6 years old and the share of the
annually productive females is 50-70%. Thus it is possible
to estimate the total White Sea Greenland seal popula-
tion abundance for 2013 around 1034-1249 thousands
members.
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BBEIEHUME

Mopxx uMeeT LVMPKYMIIONSPHOE PaclpOCTPaHeHNe
C PasHOI CTEIEHBI0 IUIOTHOCTU B PA3MUYHBIX Teorpadu-
yeckux o6mactax. CoBpeMeHHas CUCTEMATUKA BBIENIS-
eT Tpu nopBupa: armaHTudeckuit (Odobenus rosmarus
rosmarus), tuxookeanckuit (O.r.divergens) v manteBCKui
(O.r.laptevi) — Teutnep u gap., 1976). Ilocneguuit mogBuz
OBIT BBIJIE/IEH TI0 U3MEPEHNSIM OY€Hb HEGOMBIIOI BEIGOPKIU
(Hamckuit, 1940) u ero caMOCTOSATENBHOCTD ObLIA MOABEP-
rHyTa comHeHnmto (Fay, 1985). TeneTndeckuit aHamms KOCT-
HBIX OCTAHKOB 13 KOJIEKIMN 300/I0TMYECKOTO MHCTUTYTA

Marine Mammals of the Holarctic. 2015. Vol. 2

INTRODUCTION

Walrus has circumpolar distribution with differ-
ent degrees of density in different geographical areas.
Modern classification distinguishes three subspecies:
the Atlantic (Odobenus rosmarus rosmarus), the Pacific
(O.r.divergens) and the Laptev Sea (O.r.laptevi) — Ge-
ptner, et al., 1976). The latter subspecies was selected on
measurements of a very small sample (Chapsky, 1940)
and its independence was doubted (Fay, 1985). The ge-
netic analysis of bone remains from the collection of Zo-
ological institute (St. Petersburg) confirms these doubts,
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MoOpxX 2. JlaniTeBckmit MOp>K

Fig. 1. Places of material collection: 1. The Pacific

walrus. 2. The Laptev Sea walrus.
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e
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Pucyrok 1. Mecra cGopa

| TixookeaHCKIII MOP K
2 JlanTeBcKHil MOpPXK

(Cankr-IleTep6ypr) HOATBEp)KAET STV COMHEHN, OTHAKO
BbIOOpKA TaKXke Obl/Ta MajIeHbKOIL, a caMy 06pasIibl OYeHb
crapeimu (Lindgvist et al., 2008). B To >xe Bpems rexerude-
CKMe 1 JpyTHe VMCCTefoBaHus mocmenHux 10-15 mer yka-
3bIBAIOT Ha HEOJHOPOJHOCTb ATMAHTUYECKOTO M TUXOOKe-
anckoro mogsumoB (Andersen et al., 1998; Andersen, Born,
2000; Jay et al., 2008; Sonsthagen et al., 2012). [l moHuMa-
HMsI CTPYKTYPBI BUfja 0OCOOEHHO He XBaTaeT COBPEMEHHOTO
FeHEeTUYEeCKOTO MaTepuaa 3 PasHbIX PalloOHOB POCCUIICKOI
ApKTUKIL.

MATEPUATT U METOJUKA

B 2007-2010rr. 6bi1 mpoBemeH COOp TeHETMYECKMX
00pasiioB ¢ IaBIIMX M JOOBITHIX KOPEHHBIM HaceleHUeM
TUXOOKEAaHCKMX MOPXKell Ha TpeX OeperoBblx nexOmiax
YykoTckoro mMops: Mbic BankapeM, o-B KomroumH u Mbic
Ceppue-Kamens (puc. 1). B 2013 . B x0ofe creljuaabHOI 9K-
ceguuuy, opranusosanHoit WWE-Poccus npu nogpepxke
kommauuy Canon, 6bII1 COOPaHbI TPOOBI KOXKM JIANITEBCKUX
MOPp>Kelt MeTOIOM AMCTAHI[MOHHOI OMOIICUN € UCIOIb30Ba-
HIeM apbareTa Ha ABYX 6eperoBbIX MexoOuiax m-osa Taii-
MbIp: B 6yxTe [IpoHuniesoit u Ha koce IBetkoBa (puc. 1).

AHanu3 cobpaHHBIX 06pasLoOB NMPOBOIWIM B Tabopa-
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though the sample was small either and the samples were
very old (Lindqvist et al., 2008). At the same time genetic
and other studies during the last 10-15 years indicate
dissimilarity of the Atlantic and the Pacific subspecies
(Andersen et al., 1998; Andersen, Born, 2000; Jay et al.,
2008; Sonsthagen et al., 2012). In order to understand the
structure of the species we lack modern genetic material
from different regions of the Russian Arctic.
MATERIAL AND METHODS
In 2007-2010 genetic samples from the Pacific dead
walruses or walruses procured by indigenous people were
collected on three coastal rookeries of the Chukchi Sea:
Cape Vankarem, Kolyuchin Island and Cape Serdtse-Ka-
men (fig. 1). In 2013 during special expedition organized
by WWE- Russia with the support of Canon company the
samples of Laptev walruses’ skin were collected by the
method of remote biopsy with the use of crossblow on
two coastal rookeries of Taymyr Peninsula: in Pronchish-
cheva Bay and on Tsvetkov Spit (fig. 1).
The analysis of collected samples was carried out
in the laboratory of genetic problems of the N.I. Vavilov
Institute of General Genetics of the Russian Academies of

Mopckue mnekonutatowme fonapktmkm. 2015. Tom 2
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TOPUM TeHeTUYeCKMX Ipobnem upentudukanuu VHCTH-
TyTa obeil reHetuky um. H. V. Baunosa PAH. B o6meit
CTIOXKHOCTM OBbIIM MCCIenoBaHbl 89 06pasIioB THXOOKeaH-
ckoro Mop>ka (M. Bankapem, 2007 r.— n = 30; M. Bankapewm,
2010 .— n = 21; o. KomounH, 2010 r.— n = 19; m. Ceppue-
Kamens, 2010 .— n = 19) u 32 obpasia Mop>ka 13 MOps
JlanreBpix (6. [IponunieBoit — n = 14, koca I|BeTkoBa — n
=18).

Toranpuyto JHK BbImensanm o cTaHAApPTHON METOAVIKeE
¢ moMouibio Habopa peakTuBoB «Diatom DNA Prep» ¢up-
mbl OO0 «JIaboparopus Vsolen».

st [T P-amnnndukaumu ncnonp3oBanu Habopsr Gene
Park PCR Core (OOO «JTa6oparopus Msolen», Poccus).
ANVMKBOTBH aMIUIMQUIMPOBAHHBIX IPORYKTOB pasfensiu
B BepTUKAJIbHOM O7l0Ke 6% HefeHaTypUpYIOIlero Nomua-
kpuitamupHoro rens B 0,5x TBE 6ydepe pH 8,0 (Mannaruc
u ip., 1992) npu 300 B B TeyeHue 2-3 yacos.

[TonyueHHble 31eKTpodOperpaMMbl BMU3yalIU3UpPOBa-
7V IIyTeM OKpallVBaHUA OPOMMCTBIM 3TUAUEM (5 MKI/MIL,
10-15 muH) u poTorpapuposanu B YP-cBere.

B kauecTBe MapkepoB [IMHBI (HPArMEHTOB HUCIIONIb3O-
Ba/IM CTaH[apThl MOJIEKY/IAPHOI Macchl B 25 bp, 50 bp, 100
bp, («Promega») u THK mnasmupgst pBr322, o6paborannyro
pectpuxrazamu — nub6o Haelll, iu6o Hpall, mn60 BstHHI,
mn60 Fnu4HI (HITO «Cnb63H31uM»).

brio npoanammsnposano 20 MUKpOCATe/VIUTHBIX JIOKY-
cos: Hgdii (SG7), Hg3.6 (SG1), Hg4.2 (SG2), Hg6.1 (SG3),
Hg8.10 (SG5), Hi-2, Hi-8, Hi-15, Hi-16, Hi-20, Lc-28, Lw-10,
Orr2, Orr21, Orr3, Orr4, Orrll, SGPv9 (SG8), muxpocarer-
JIMTHBI TOKyC B TeHe Corolc ¥ MMKpOCATEINTHBIN JTOKYC
B rexe Plod2.

OmnpepeneHne TOMOBOM HPUHAIEKHOCTH 00pasI[OB
JIAIITeBCKOTO MOpXKa. [l ompefenieHNs IOMOBON IIPUHAJ-
JIEXHOCTM MCIIO/Ib30BAIK [BE Maphbl IpaiiMepoB (I Hesa-
BUCUMOTO KOHTPOJIA Pe3y/IbTaToB), yKa3aHHBIX B paboTax
oy ¢ coaBropamu (Shaw et al., 2003) 1 Pumbaxa coaBTo-
pamu (Fischbach et al., 2008).

Cratuctnyeckas 06paboTka pesynpraToB. B mporpamme
GDA (Lewis, Zaykin, 2001), 651 Tpou3BefieH pacyeT 3Hade-
Huit oxxupaemoit (H,) n HabmoaeMoi TeTeposuroTHOCTeN
(H,), cpemHero 4ucna ajieneii Ha JT0KycC, MPOBENleH CTaTh-
CTMYECKUI TeCT M0 KAKHTOMY JIOKYCY TeHOTUIINYIECKIX Pac-
npezenieHnit paBHoBecuio Xappau-Baitn6epra. [Ins oneHkn
QJUIeTIBHOTO Pa3HO00pasus MCIONb30BaIM IIOKa3aTeNlb |
(CKuBoToBckmit, 1983).

Jna cpaBHeHMA IIOKa3aTesell eHeTHMYeCKOro pPasHoo-
Opasiis NOIY/IALMIT MOP>Ka POCCUIICKON APKTVKM IIPU TIPO-
Be[IeHNM aHann3a ObUTM MCIONb30BaHBI JaHHbIE TI0 aT/IaH-
TideckoMy Mopxy (IlIntosa u fip., 2015, HacT. cOOPHUK).

PE3YJIBTATBI 1 OBCYKIEHUE

AHanus MONOBOI MPUHANIEXHOCTH 32 00pa3LoB /al-
TEBCKOTO MOpXKa II0Ka3aJl, YTO B BLIOOPKe NPUCYTCTBOBAIIN
0cobu 060MX TONIOB C HEe3HAYUTENbHbIM IMpeobiagaHyem

Marine Mammals of the Holarctic. 2015. Vol. 2

Sciences. Totally 89 samples of Pacific walrus (Cape Van-
karem, 2007 — n = 30; Cape Vankarem, 2010 — n = 21;
Kolyuchin Island, 2010 — n = 19; Cape Serdtse-Kamen,
2010 — n = 19) and 32 samples of walrus from the Laptev
Sea (Pronchishcheva Bay — n = 14, Tsvetkov Spit — n =
18) were examined.

Total DNA was separated by standard methods using
“Diatom DNA Prep” reagents kit of the firm Laboratoriya
IzoGen LLC.

Gene Park PCR Core kits were used for PCR ampli-
fication (Laboratoriya IzoGen LLC, Russia). Aliqouts of
amplificated products were separated in vertical unit of
6% nondenaturing polyacrylamide gel in 0,5x TBE buffer
pH 8,0 (Maniatis, et al., 1992) at 300 V within 2-3 hours.

The received electrophoregrams were visualized by
coloring with ethydium bromide (5 mkg/ml, 10-15 min.)
and photographed in UV light.

As markers of samples length we used standards of
molecular weight of 25 bp, 50 bp, 100 bp, («Promega»),
DNA plasmids and either Haelll, or Hpall, or BstHHI,
or Fnu4HI (SibEnzym SPA) processed with restriction
enzymes.

We analyzed 20 microsatellite loci: Hgdii (SG7), Hg3.6
(SG1), Hg4.2 (SG2), Hg6.1 (SG3), Hg8.10 (SG5), Hi-2,
Hi-8, Hi-15, Hi-16, Hi-20, Lc-28, Lw-10, Orr2, Orr21,
Orr3, Orr4, Orrll, SGPv9 (SG8), microsatellite locus at
Corolc gene and microsatellite locus at Plod2 gene.

Determination of gender of the Laptev Sea walrus
samples. In order to determine gender we used two pairs
of primers (for independent control of the results) indi-
cated in the studies of Shaw and coauthors (Shaw et al.,
2003) and Fischbach and coauthors (Fischbach et al.,
2008).

Statistical processing of results. In GDA program
(Lewis, Zaykin, 2001) calculation of values of the expect-
ed (H,) and observed heterozygosities (H,,) and average
number of alleles per locus was made, statistical test for
each genotypical distributions locus in Hardy-Weinberg
equilibrium was made. In order to assess allelic diversity
u index was used (Zhivotovsky, 1983).

In order to compare indices of genetic diversity of
walrus populations in the Russian Arctic we used data on
the Atlantic walrus in our analysis (Shitova, et al., 2015,
present collection).

RESULTS AND DISCUSSION

The analysis of gender of 32 samples of the Laptev Sea
walrus showed that there were both males and females
with insignificant dominance of females (17 females, 14
males; the gender of one individual could not be deter-
mined) in the sample.

Among samples of the Pacific walrus the analysis of
gender showed the following ratio: in sample from Cape
Vankarem for the year 2007-8 females, 11 males, in 11
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Ta6n. 1. IToxkasaTenu reHeTUIECKOTO pa3Hoo6pa3Mﬂ B MICCIIEJOBAaHHBIX BbI60pKaX TUXOOKEAHCKOI'O 1 JTAIITEBCKOI'O

MOpKelt

Tab. 1. Indices of genetic diversity in the studied samples of the Pacific and the Laptev Sea walrus.

Konnuectso B cpepnem o 20 noxycam/ Average for 20 loci
06pasios
Bri6opxa/ Sample Number of HOI(a.saTe}'Ib W, LIT. He Ho p
samples  index, pcs.
Janrencxuit 6. Iporuiuiesoit, 2013 14 3,13540,017 | 0,512+0,026 | 0,504 | 0,104
MOPX Pronchishcheva Bay, 2013.
The Laptev Sea koca l]BeTkoBa, 2013 .
g : + +
Walrus Tsvetkov Spit, 2013. 18 3,620,015 0,561+0,023 | 0,542 | 0,078
M. Bankapewm, 2007 .
+ +
Cape Vankarem, 2007. 20,8 4,190,019 0,595+0,021 | 0,616 | 0,258
Tixookeanckmit . Barikapew, 2010 r 18,6 4,76+0,019 0,635+0,023 | 0,648 | 0,901
MOPX Cape Vankarem, 2010.
The Pacific o. Komrouns, 2010 .
’ : + +
Walrus Kolyuchin Island, 2010, 18 4,58+0,021 0,635+0,023 | 0,625 | 0,513
M. Cepnue-Kamens, 2010 1.
+ +
Cape Serdtse-Kamen, 2010. 13 4,46+0,024 0,624+0,026 | 0,602 | 0,218

IMpumeuanne: ITokasarenp | OTpakaeT a/uleNbHOE pasHOOOpasye 1 3aBUCUT OT YacCTOT aneneit, Ho — cpepusist Ha-
6rmrotaemMast reTepO3NrOTHOCTD, He — CpeHsisa OXKIfjaeMast FeTepO3UTOTHOCTb, p — BEPOSATHOCTh COOTBETCTBIS HAOMIO-
JaeMBIX TeHOTUIINYECKUX pacIpene/ieHnil NOIy/anmii paBHoBecuio Xappu-BaitaOepra (1o 20-Tu 10Kycam)

Note: u indix shows allele diversity and depends on allele frequencies, Ho- average observed heterozygosity, He -
average expected heterozygosity, p — probability of correspondence of observed population genotypic distribution to

Hardy-Weinberg equilibrium.

caMok (17 caMoK, 14 caMI1[0B 11 y OTHOTO 3Bepsl IIOTI OIPENeINTD
He YIanIoch).

Cpeny 06pasiioB THXOOKEaHCKOTO MOP>Ka aHajIN3 IOIOBOIL
IIPMHAJIEXHOCTH BBIABIII TAKOE COOTHOIIEHE: B BRIGOPKE C M.
Bankapem 3a 2007 r.— 8 camok, 11 cam1ioB, y 11 06pasuoB mon
OIpefieNINTh He YAaIoch; B BbIOOpKe ¢ M. Bankapem 3a 2010 r.—
9 caMoK, 9 caMII0B, y 3 06pasLOB IO/ ONpefeTUTDb He YAAIOCh;
B BbIOOpKe (3) ¢ 0. Komrouns 3a 2010 r.— 3 camku u 16 cam110B;
B Bbi6opke M. Cepaue-Kamenp 3a 2010 .— 5 caMoOK, 7 CaMI1IOB,
y 7 06pas1[oB II0JT OIIpEeeUTh He YHaIOoCh.

B Tabmuue 1 mpencTaBleHBbI IIOKa3aTelMy TEHETUYECKOTO
pasHOOOpasyus B M3YYEHHBIX IPYIIMPOBKAX TUXOOKEAHCKOTO
U JIATITEBCKOTO MOP>Ka Mo 20 MUKPOCATE/INIUTHBIM JIOKYCaM.

Pucynok 2 rpadudecku HmpeicTaBifeT JaHHbIe U3 TabI. 1,
C BKJIIOYEHUEM Pe3y/IbTaTOB aHa/N3a BHIOOPOK aTaHTUYECKO-
ro mopxxa ¢ 3OU n Hosoit 3emnu (Illutosa u np., 2015, HacT.
cbopuuk). Ha gmarpamMme mpepcTaBieHbl 3HadeHMsA CpefHell
OXXIIA€MOJi TeTePO3UTOTHOCTY M CPEJHEro IOKasaTensd |l IO
20 MMKpPOCATEN/IMTHBIM JIOKYCaM [/l KaXXMOM U3 M3y4eHHbIX
TPYIINMPOBOK. XOPOIIO 3aMETHO, YTO Y 0c0bell aTTaHTUIeCKO-
TO 11 TATEeBCKOTO MOpXKelt TeHeTYecKoe pasHoobOpasye 3Ha4N-
TEIbHO HIDKE, 4YeM Y TUXOOKEAHCKOTO.

Kpome Toro, A1 BCeX M3yYEHHBIX TPYNNMPOBOK IIPOBEJEH
aHaJN3 IoKasaTesiell TeHeTMYeCKOro PasHoo6pass B 1Ie/IOM 110
mpoduaam u3 20 OLEHOK OXXUAEMOIt TeTepO3UTOTHOCTH U 20
HOKasaresell [ /11 KKIOro JIoKyca (AeHaporpaMma Ha puc.2.).
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samples the could not be determined; in sample from
Cape Vankarem for the year 2010-9 females, 9 males,
in 3 samples the gender could not be determined;
in samples (3) from Kolyuchin Island for the year
2010-3 females and 16 males; in sample from Cape
Serdtse-Kamen for the year 2010-5 females, 7 males,
in 7 samples the gender could not be determined.

Table 1 shows indices of genetic diversity in the
studied groups of the Pacific and the Laptev Sea wal-
ruses on the basis of 20 microsatellite loci.

Figure 2 graphically represents data from tab. 1,
including the results of the analysis of samples of the
Atlantic walrus from Franz Joseph Land and Novaya
Zemlya (Shitov, et al., 2015). The diagram shows val-
ues of the average expected heterozygosity and aver-
age value p on the basis of 20 microsatellite loci for
each of the studied groups. It is easy to notice that
genetic diversity of the Atlantic and the Laptev Sea
walruses is considerably lower than that of the Pacific
walrus.

Moreover, for all the studied groups we made
analysis of genetic diversity indices in general on
the basis of profiles from 20 expected heterozygosity
values and 20 p indices for each locus (dendrogram
in fig. 2). Each sample was characterized by a profile
from 40 indices, further a bootstrap procedure (100

Mopckune mnekonutawwme fonapktmuku. 2015. Tom 2
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B JlanreBckmiil

Puc. 2. ITlokasarenum reHETUYECKOTO

D
= 0,65
£ 0.63 X @ Jlarresckuii2 pasHooOpasusa (oxmpaemas TeTeposu-
g 0’ 61 + A TuxBankapem07 TOTHOCTb U ITOKa3aTenb | (aHamor addex-
s O’ 59 AN A X TuxBaukapem 10 TUBHOTrO 4mcia aureneir). Ha guarpamme
5 0’ 57 / X TraxKomounil0 IIOKa3aHbl OLIEHKM CPeJHMX IOKasaTesei
g - 4 . 4 + TuxCepKamens10 110 20 MUKPOCATE/UIMTHBIM JIOKYCaM, Ha
® 0,55 - ® Arianr3®U13 _
= / Iepese pesy/bTaT aHamM3a BBIOOPOK
s 0,53 =" / N ArnanrH313 10 podusio 13 20 OLEHOK TeTePO3UTOT-
5 0,51 ~ 4 PacSrkm10 HocTell 1 20 moKasarenen | I KK/ o
0,49
: / s2—PacKol10 ~ Ewbopxi. o
E 0,47 A4 \/\ 99 PacVvan10 Fig. 2. Indices of genetic diversity
g 0,45 ‘ ‘ M (expected heterozygosity and p index
o 3 3.5 4 PacVan07 (analogue of allele effective number). The
Tokazatess p 71— AtINZ13 diagram shows average values based on 20
92 AtIZFI113 microsatellite loci, on the tree — the result
86 — Laptev2 of sample analysis based on the profile
from 20 values of heterozygosity and 20 p
Laptev1 .
indices for each sample.

Kaxpas BoibOpKa xapakrepnusoBanack mpodumreM u3 40 moka-
3aTesieit, jaziee OblIa IpoBeieHa poLenypa Oyrcrpena (100 pe-
wink) u noctpoersl 100 UPGMA fiepeBbeB ¢ UCITONb30BaHNEM
xoppoBbix paccrosianmit Cavalli-Sforza. 3arem 65110 BBICTPOEHO
koHceHcycHoe UPGMA-fiepeBo ¢ 6y TCTpell-Ofiep>KKOIT y37I0B
BETBJIEHN, IPEACTaBIeHHOe Ha PUCYHKe. AHA/IN3 TI0KA3aJI, ITO
AT/IAHTYECKasA U JTalITEBCKaA IPYINNPOBKN MOPiKa CXOIHBI 110
HOKa3aTe/IIM IeHeTHYeCKOr0 pasHooOpasyusa U UX OLEHKU JO-
CTOBEPHO HIDKE TAKOBOM Y TUXOOKEaHCKOTO MOpXKa.

Taxkum 06pa30M, aHa/u3, BBIIIOJIHEHHBIN U T€M, U JPYIUM
METOJ[OM, II0Ka3aJI, YTO JIANITEBCKMUIT M aT/ITAHTUYECKUIL MOPXKU
XapaKTEPUIYIOTCA OOCTOBEPHO IIOHVDKEHHBIM TI€HETNYE€CKUM
pasHooOpasueM IO CPaBHEHMIO C VI3YYCHHBIMY IPYNIINPOBKa-
MU TUXOOKEaHCKOTO MOpJKa.

3AKJIIOYEHME

JlanTeBCcKMe MOPXHM OT/INYATCA OT M3YYEHHDBIX I'PYNIN-
POBOK TMXOOKEAaHCKOTO MOP)Ka 3aMEeTHBIM IIOHVDKEHHBIM Te-
HEeTUYeCKUM pasHooOpasueM. MOXXHO IIpeAIonararb, 4YTo 3T0
pe3y/bTaT BO3felicTBUA ABYX (axTopoB. IlepBbll M3 HUX —
«3¢pdeKT OCHOBaATENA», T.€. IAITEeBCKasA IPYIIINPOBKA ABJIACTCA
KpaeBBIM U3OJATOM, B (HOPMMPOBAHMM KOTOPOTO, BEPOATHO,
y4acTBOBAJIO OYeHb OrpaHMYeHHOe KOMM4ecTBO ocobeir. py-
roit pakTop MOXKET OBITh CBsI3aH C AHTPOIIOTEHHBIM BIIMSHIIEM
U OTpakaeT IIepMoj, MHTEHCHBHOTO IIPOMBICTIA MOPXKa B MOpe
JlanreBhIX B cepenyHe XX Beka Ha ()OHe M3HAYAIBHO HU3KOTO
TeHETUYECKOTO Pa3HOOOPasmsL.

HeobxopuMo NIpofo/mkeHne IeHeTYeCKUX MCCIefoBaHmil
TPYNIIMPOBOK MOP)Ka POCCUICKOV APKTUKM, B HEPBYI0 OYe-
penp, obuUTAOIMMX B pailoHAX, OTKyAa OOpasIsl I aHAnM3a
oKa OTCyTCcTBYT. 910 Kapckoe mope, o-Ba HoBocubupckue
u Jle-JIonra, o-B BpaHnrend, AHafbIpCKUI1 3aIMB M HEKOTOPbIE
ApYyT¥e y4acTKM apeaja. Pe3ynbTaTbl 9Toil pabOTHI IO3BOMIAT
OLIEHNTb COBPEMEHHOE TeHeTMYECKOe COCTOSHME Pa3TNIHbIX
HOHYH}IIII/H;I MOpiKa, a TaK JXe€ IIPOACHUTDH IOMY/IAIVOHHYIO
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replicas) was carried out and 100 UPGMA trees were
built using chordate distances Cavalli-Sforza. Then
a consensus UPGMA tree with bootstrap support of
branch nodes, shown in the picture, was built. The
analysis showed that the Atlantic and the Laptev Sea
groups of walruses are similar according to genetic di-
versity indices and their values are reliably lower than
those of the Pacific walrus.

Thus, the analysis made by both methods showed
that the Laptev and the Atlantic walruses are charac-
terized by reliably lower genetic diversity in compari-
son with the studied groups of the Pacific walrus.

CONCLUSION

The Laptev Sea walruses differ from the studied
groups of the Pacific walrus by a reliably lower genetic
diversity. We may assume that this is the result of in-
fluence of two factors. One is a founder effect, i.e. the
Laptev grouping is an edge isolate in the formation of
which probably a very limited number of individuals
were involved. The second factor may be connected
with anthropogenic influence reflecting the period of
active hunting the Laptev Sea walrus in the middle of
the XX century that progressively decreased the ini-
tially low genetic diversity.

It is necessary to continue genetic studies of wal-
rus groups in the Russian Arctic, primarily those, in-
habiting the regions where the samples for analysis
are still absent. They are the Kara Sea, the New Sibe-
rian Islands and the De Long Islands, Wrangel Island,
Anadyr Bay and some other regions. The results of
this study will allow us to estimate the current genetic
state of different walrus populations and to explain
the population and subpopulation structure of the
species. Particularly, genetic analysis of the groups
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LLintosa M.B. n gp. lfeHemuueckoe pazHoobpasue mopxeli poccutickoti Apkmuku: nanmesckuti (Odobenus rosmarus laptevi) u...

¥ CyOIIONY/IALMOHHYIO CTPYKTYPY BuAa. B 4acTHOCTH, reHeTH-
YecKMiI aHaIU3 TPYINMPOBOK, OOMTAININX MEX[Y apeasaMu
aTIAHTUYECKOTO M TUXOOKEAHCKOTO MOABN/IA TaCT IOHMMAaHME
MX TAKCOHOMMYECKOTO CTATyca, a OLEHKA CTEIeHV BHYTpPU-
BUJOBOJ M BHYTPUIIOABUAOBOI Ay depeHIanyy npoabeT
CBeT Ha 3Tambl (OPMIPOBAHNS MOMY/ISILVIOHHO-TeHETNYEeCKOI
CTPYKTYPBI Y LIMPKYMIIOISPHBIX BULOB MOPCKIX M/IEKOIIUTAIO-
I[MX C OTHOCUTENIBHO HEMPEPHIBHBIM aPEaioM.

OKcremnuum, B XOme KOTOPBIX OblI cOOpaH TreHeTude-
CKVMII MaTepuas, [IPOBefeHbI Py GMHAHCOBOM yJacCTHUM KOM-
mamvy  Canon, WWE  YykorTVIHPO, TWMHPO-LlenTpa,
U.S. Geological Survey u U.S. Fish and Wildlife Service. As-
Topbl pusHaTenbubl Yapsuky Ixato (Chadwick V. Jay, USGS)
u OuToHM Oumbaxy (Anthony S. Fischbach, USGS) 3a npepo-
CTaBJ/IeHHbIE KOHCY/IBTALUN ¥ 000pPYOBaHNe, C IOMOLIBIO KO-
TOpOro HmpoBopwiIcs c6op mpob. JIOTMCTUKY MONeBOil paboThI
B MoOpe JIanTeBBIX OCYINECTB/SUIM COTPYAHUKM OODbeyHEH-
HOJI aypekumy «3anoBegHukyu TaiiMeipa». Ocobyio 6maropap-
HOCTb aBTOPBI MPUHOCAT KOJIJIETAaM, KOTOPble HEMOCPENCTBEH-
HO y4acTBOBa/M B c6ope obpasios: H. B. Kprokosa (BHVPO),
A.T. lonpya (HanuoHanbHblii mapk «bepunrusa»), B.B. Byunn
(meteoctranyus «Mpic Bankapem»), A.A.IlepeBepses (TVH-
PO-llentp), [lxxedpd Vopk (Geoff York, WWEF-Canada) u Tom
Apnbom (Tom Arnbom, WWEF-Sweden).

AHanm3 06pasIoB BHIIOTHEH IPYU (GUHAHCOBOI MOMIEPIKKA
rpanta POOU Ne 14-04-3228414 mon_a u Becemnpnoro donia
npupopns! (WWF Poccun).

living between the areas of the Atlantic and the Pa-
cific subspecies will give us understanding of their
taxonomical status, and the assessment of the level of
interspecies and intersubspecies differentiation will
explain the stages of formation of population and
genetic structure in circumpolar species of marine
mammals with rather continuous area.

Expeditions, during which genetic material was
collected, were organized with financial support of
Canon company, WWE, ChukotTINRO, TINRO-
Center, U.S. Geological Survey and U.S. Fish and
Wildlife Service. The authors are grateful to Chad-
wick V. Jay, USGS and Anthony S. Fischbach, USGS
for consultations and the equipment for collection
of samples. The logistics of field works in the Laptev
Sea was realized by personnel of the joint directorate
of “Zapovedniki Taimyra”. The authors express their
special gratitude to their colleagues who were direct-
ly involved in collection of samples: N.V. Kryukova
(VNIRO), A.G. Dondua (“Beringia” National Park),
V.V.Buchin (“Mys Vankarem” meteorological sta-
tion), A. A. Pereverzev (TINRO-Centre), Geoff York,
WWE-Canada and Tom Arnbom, WWE-Sweden.

The analysis of samples was made with financial
support of RFBR (the Russian Foundation for Basic
Research) grant No. 14-04-3228414 contest “mol_ a”
and World Wildlife Fund (WWF of Russia).
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Arnantryecknit Mopxx Odobenus rosmarus rosmarus —
OJVIH U3 TpeX IOfIBUJOB MOP)Ka, HaCeNAIMNUX APKTHKY.
B pesyanaTe VHTEHCUBHOTO IIPOMDIC/IA, IIPOBOAVBIIETO-
CA B T€YCHUE HECKOIbKUX CTOIIeTI/IiI, YMC/IEHHOCTb MOpiKa
B BocrouHoit AtmaHTrke KatacTpoduyuecky COKpaTuiach,
Cyswacs u apean B LenoM. B Poccun atmanTimdecknit Mopx
oxpansercsa ¢ 1956 ., oH 3aHeceH B KpacHywo kuury PO
(xareropus 2). B 1993 r. CeBepoaTiaHTH4ecKasi KOMUCCUS
o Mmopckum mnexonurawium (NAMMCO) Bxounia aT-
JIAaHTMYeCKOT'O MOP>Ka B CBOJI CIIVICOK IIPMOPUTETHBIX BUIOB
¥ 3aIpOCIIa y HAyYHOr0 KOMUTeTa MHPOPMAIINIO II0 COCTO-
SAHNIO OTHEJIbHBIX CTall MOpPXKa. B pesyanaTe IIOABUIICA Ha
cBeT 0030p mof penakiueit J. bopra ¢ coaBropamu (Born
etal.,, 1995). [Ins poccuiickoit ApKTUKM OBIIO BBIZIETIEHO ABa
cTafia: coBMectHoe ¢ HopBerueit mmmnoperenckoe n 3eM-
m Opanna-Mocuda n «BHyTpeHHee» — KapcKoe U I0XKHO-
6apeHieBoMopckoe. OTMedeHo, 4TO 00a OHM HAXOISTCSA
B IIpoLIeCCce BOCCTAHOB/IEHNA YNMCIEHHOCTH M apeasa Mmocie
3ampera Ha JoObr4y. BmecTe ¢ TeM, IOgUepKHYT 00IIMII He-
TOCTaTOK COBPEMEHHOII Hay4YyHOI MHpOpManuy HIsA BOC-
TOYHOI YacT! apeasa MOABUAQ, B T.4. OTHOCUTEIbHO pas-
TpaHMYEHNA OTACIbHBIX CTAM, HOHyHHHI/IOHHOﬂ " TEPPUTO-
PUANbHON CTPYKTYphl IpynmpoBoK. CyliecTByeT MHeHMe
0 CyIIeCTBOBAHUY eVHOTO CeBEPHOTO CTaja, 00BbeAUHAIO-
I[er0 MOpPXKeil CeBepO-BOCTOKA KapCKO-0apeHIeBOMOPCKO-
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INTRODUCTION

Atlantic walrus Odobenus rosmarus rosmarus is one
of the three walrus subspecies dwelling in Arctic. Due to
the intensive harvesting being conducted for the several
centuries the abundance of walrus in the Eastern Atlan-
tics dropped dramatically and the core area of the specie
generally grew smaller. Atlantic subspecie of the walrus
has a respective record in the Red Book of RF (category
2) and is under protection from 1956. In 1993 Northern-
Atlantic Marine Mammals Commission (NAMMCO)
included Atlantic walrus to their list of the priority spe-
cies and sent a request to the scientific committee for the
information about the condition of the particular herds
of walrus. The result of the request was represented as
the survey under the editorship of E. Born et alias (Born
et al., 1995). There were two herds assigned for Russian
Arctic: the one shared with Norway — Spitsbregen and
Franz Josef Land — and one belonging to the inner ter-
ritories at the areas of Kara and South of the Barents Sea.
Both of them are in the process of the abundance and area
reconstruction after the prohibition of harvesting. Along-
side with that there is a notice of the general deficiency
of the current scientific information for the eastern part
of the core area of the specie including data about the
distinctions between the separate herds, population- and
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