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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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A
ro pernona (NAMMCO/15/52006). EnuncTBo nonynsauuy,
Hacemutoweii lnunbepren n 3emmo Ppanua-Vocnda,
TOKa3aHO COBPEMEHHBIMM MeTOaMM C JCIIONb30BaHMEM
cnytHuKoBoro Mevenms (Lydersen, Covacs, 2013, Freitas
et al., 2009, Wiig et al., 1996) 1 MONeKy/IAPHOI TeHETUKA
(Andersen et al., 1998). HabmogaeTcs momoBas cerperanys
XMBOTHBIX: Ha IlImmmbepreHe meToM cocpemoTadMBaloTCA
IIPEMMYILeCTBEHHO CaMIIbl, B TO BpeMs KaK CaMKM U MO-
7ofble SKMBOTHBIE JIEPXKATCA BOCTOYHEE, B He3HAUMTENb-
HOM KO/IMYECTBE B KPalHMX CEBEPO-BOCTOYHBIX paliOHAX
[Tnnn6epreHa, a OCHOBHAsI Macca — B paitoHe 0. Bukropus
u Ha 3emne Opanna-Mocuda (Gjertz, Wiig, 1994, Lydersen,
Covacs, 2013, Hamy gaHHble). CBA3b MEX/y IPYNIIMPOBKaA-
mu, Hacemsomumu 3OV, cesep Hosoit 3emmm n ocTposa
Kapckoro mops, ocraercs HeBbsAcHeHHO (Benukos, 2010,
TaBpuito, 2010). Ins popmypoBaHusi 060CHOBAHHOTO Hpef-
CTaBJIeHVA O MOMY/IALMOHHON CTPYKTYpe aTTaHTHYeCKOTO
HOJIBU/IA MOPXKa B 9TOM PerioHe HeOOXOMMO UCIIONb30Ba-
HIe KOMIITTeKCa MeTOMIOB, BKII0Yass MOJEKYIAPHO-TeHeTH-
yeckue uccnenoBanus (NAMMCO/15/52006) .

MATEPUAI U METOJUKA

O6pasipl OMOICKM OT AT/IAHTUYIECKOTO MOpXKa ObUIN
HOJTy4eHBI C YeTbIpeX OeperoBbIX eXOUI B IIpefiesiax 0co-
60-0XpaHAEeMbIX IPUPONHBIX TEPPUTOPUII CeBEpO-BOCTOKA
bapeHIieBa MOpA: TOCyZapCTBEHHOTO (efiepaqbHOro 3aKas3-
Huka «3emna Opanua-Mocuda» (ocrposa 3emmu Opan-
na-VMocuda) n HarmoHanbHOro mapka «Pycckas ApkTuka»
(0. CeBepnbpiit, apxunenar Hosas 3emns) B aBrycre 2013 1.
(pyc. 1, Tab. 1). buomncuio KoXXHOro HOKPoBa OTOMpaNy Ipu
nomoIy ap6aneTa co CTPeoNi, OCHAIeHHO CIIeIVaTbHbIM
npo6ootdopunkoM. [Ipo6sr moMelianu B mpobupku ¢ 96%
3TaHOJIOM, Yepe3 CYTKM STaHON 3aMeHs/N, II0CIe Yero mpo-
ObI XpaHW/IM TIPY TeMIIepaType OKPY>KaloIllero BO3yxa.
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Puc. 1. Mecra cbopa mpo6

6uoncun aTIaHTUYECKOTO
MOp>Ka Ha ceBepe bapeHIieBa
Mops

Fig. 1. Locations of the At-
lantic walrus biopsy sample
collection in the north of Bar-
entsev Sea

territory-oriented herd structures. There is an opinion
that there exist a joint northern herd of walruses which
includes all the animals of the northern-east of Kara and
Barentsev Sea region (NAMMCO/15/52006). The unity
of this population of Spitsbergen and Franz Josef Land
is confirmed by contemporary research methods via the
use of the satellite tagging (Lydersen, Covacs, 2013, Frei-
tas et al., 2009, Wiig et al., 1996) and molecular genet-
ics (Andersen et al., 1998). There is also observed gender
segregation of the animals: in the summer time its mostly
male animals at Spitsbergen while female and young ani-
mals stay east, in smaller groups in the bordering north-
eastern Spitsbergen areas, and their majority stays in the
area of the Victoria Island of the Franz Josef Land (Gjertz,
Wiig, 1994, Lydersen, Covacs, 2013, Haun ganHbie). The
connection between the herds at FJL, north of the Novaya
Zemlya and islands of Kara Sea is still unclear (Belikov,
2010, Gavrilo, 2010). To formulate the justified descrip-
tion of the population structure of the Atlantic subspecie
of walrus in this region it is necessary to use a complex
of the methods, including molecular-genetic research
(NAMMCO/15/52006) .

MATERIAL AND METHODOLOGY

Biopsy samples of the Atlantic walrus were obtained
from four shore rookeries on the territory of the natu-
ral reserve being under the particular protection at the
north-east of the Barentsev Sea: state federal natural re-
serve “Franz Josef Land” (islands of the Franz Josef Land
archipelago) and national park “Russian Arctic” (Sever-
nyi island, Novaya Zemlya archipelago) Biopsy samples
of the skin were collected with the use of a crossbow with
the arrow, equipped with a special sampling tube. The
samples were put into the test-tubes with 96% ethanol.

Mopckue mnekonutatowme fonapktrku. 2015. Tom 2
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Ta61. 1. IIpo6bl 61omCHM aT/IaHTHYEeCKOTO MOp>Ka, CoOpaHHble Ha ceBepe bapeHIieBa Mopsi.
Tab. 1. Atlantic walrus biopsy samples, collected in the north of Barentsev Sea.

Jara/Date Jlexxomine/Rookery Apxunenar/Archipelago Komryectso/Number
. .. 4 (3 camku, 1 camery)
01.08.2013 r. 0. MeptBoro TioneHs/Mertvogo tiulenia island 3®U/FJL 4 (3 female, 1 male)
08.08.2013 . o. Anortonosa/ Appolonova island 3OU/FJL 3 (camupr)/3 (male)
14.08.2013 . 0. Matunbast/Matildy island 3®U/FJL 2 (camupr)/2 (male)
2013 1. Bonbine Opanckie o-Ba/ Bolshye Oranskije islands Hosas 3emns 8 (camuipbr)/8 (male)

ViccnenoBaHus IpOBOAWINICEH B TaOOpATOPUN TeHETIYe-
ckux npobiem npentudukanuyu MHCTHTYTA 0611l TeHeTH-
ku um. H. V. BaBumosa PAH.

Metonuxka Boienenns [IHK, nocranosku I1LP, onpene-
JIeHMsI [IVH (pparMeHTOB U IaHeb MCIIOIb30BAaHHBIX TOKY-
COB OBUIM QHA/IOTMYHBIMY ONVCAHHBIM B IIPENBIAYILeil pa-
6ote (IlInuroBa u mp., 2015, HACT. COOPHUK)

Onpenenenne NOIOBOI NPUHATEKHOCTI.

[nst onpepeneHust MOMOBOI IPUHAMIEXXHOCTH UCIIONb-
30BaJIM [iBE Mapbl IpaitMepoB ([I/1s1 He3aBUCUMOTO KOHTPOJIS
pe3y/IbTaToB) yKasaHHBIX B paborax Shaw c¢ coaBTOpamm
(Shaw et al., 2003) u Fischbach c coaBropamu (Fischbach et
al., 2008) .

[TpaiiMepsl OTXKUIAIOTCS Ha TOMOJIOTMYHBIX YIaCTKaX
JOHK X- n Y-xpomocom. Hanmdme gByX 0M0OC CBUAIETENBCT-
BYeT O IPUCYTCTBMMU B 0Opaslie Kak X-, TaK ¥ Y-XpOMOCOM.
Hasnyaue ofHOI NOMOCH! CBUAETENBCTBYET O IPUCYTCTBUA
B 06pasiie TONMbKO X-XPOMOCOMBL.

Ha pucysnke 2 BunHO, 4T0 obpaser; Ne 5 He momy4mnics,
IIpY IIOBTOPHOM aHajIM3e YAANIoCh BBIACHUTD, 4TO oOpasel]
Ne 5 — camka.

O6pasupl ¢ nexou; 3emmu Opania-Mocuda npunape-
Kanu 3 caMKaM U 6 camiiam, a Bce 8 06pasioB ¢ OpaHCKux
octpoBoB (HoBas 3ems) npunamiexanu camuam (1ab. 1).

Cratuctudeckas 06paboTKa pe3y/bTaToB

B mporpamme GDA (Lewis, Zaykin, 2001), 6611 mpousse-
JleH pacdeT 3HaYeHuit oxumaemoit (H,) u nabmogaemoii re-
Tepo3uroTHoCTel (H,), cpefiHero uncrna aneneit Ha I0Kyc,
OlleHKa MeXTOoMynsiuonHoi auddepenunanmn O, 6yT-
CTpan-uHTepBas As O, poBefeH CTaTUCTIYECKMIT TECT IO
KXJIOMY JIOKYCY F€HOTUIINYECKUX pacIpefe/eHnil paBHO-
Becuio Xappu-Baitn6epra. 7151 OLleHKH a/jIeNbHOTO PasHOo-
Opasius UCIonb30Bamy NoKasarerb U (MKusorosckuii, 1983)

B mporpamme Structure 2.3.3 (Pritchard et al, 2000)
TPOBOJMIN TECT HA TETEPOTEHHOCTh BHIOGOPOK U BBIABIIA-
NV OITMMAaJIbHOE KOMMYECTBO IIONMY/IALMIAL, JIA MMUKpOCa-
TEJUINTHOTO aHA/M3a WCIIONb30BAIM MOJENb CMEIIEHNS
(admixture model), burnin — 20000, konmuyectBo MCMC
nocre burnin — 5000000, K ot 1 70 4, ¢ 10 moBTOpamu s
kaxmont K.

PE3YJIBTATBI 1 OBCYKIEHINE

O1leHKa 4acTOT aJUlefiell, TeTEPO3UTOTHOCTI M BHYTPU-
HOIY/IALMOHHOTO Pa3HOOOpasusl.

Marine Mammals of the Holarctic. 2015. Vol. 2

Ethanol was changed in 24 hours and the samples were
stored at the temperature of the surrounding air.

The research was conducted in the laboratory of the
genetic problem identification of the General Genetics
Institute by the name of Vavilov N.I. of RAS.

Method of DNA purification, PCR design, definition
of the fragment’s lengths and panel of the loci used were
the same as described in the previous work (Shytova et
alias, 2015, present compilation)

Gender identity definition.

To define the gender identity there were used two
pairs of primers (for the independent result control),
mentioned in the works of Shaw et alias (Shaw et al.,
2003) and Fischbach et alias (Fischbach et al., 2008) .

Primers were labeling the homogeneous parts of
DNA X- and Y-chromosome. The presence of two
stripes is an evidence of both X and Y-chromosomes be-
ing present in the given sample. The presence of only
one stripe is an evidence of only X-chromosome being
present.

Picture 2 shows that the sample Ne 5 didn’t work out
correctly and the repeat analysis revealed that Ne 5 was a
female.

The sample from the rookeries at Franz Josef Land be-
longed to 3 female and 6 male animals while all 8 sample
from the Oranskie islands (Novaya Zemlya) belonged to
the male animals (tab. 1) .

Statistic result processing

GDA (Lewis, Zaykin, 2001) software allows to make
a calculation of the values of the expected (H,) and ob-
served heterozygosity (H,), average number of the alleles
per locus, estimation of the interpopulational differentia-
tion 0. and bootstrap-interval for 8 There was also con-
ducted a statistical test for each locus on genotypic distri-
bution balance by Hardy-Weinberg. Index p was used for
the evaluation of the allele diversity (Zhyvotovskyi, 1983)

With the Structure 2.3.3 (Pritchard et al., 2000) soft-
ware there was conducted test of sample hesitation and
defined an optimum populations’ number. Microsatel-
lite analysis was based on the admixture model, where
burning — 20000, number of MCMC after burning —
5000000, K ranging from 1 to 4, with 10 repetitions for
each K.
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Puc. 2. [TonoBasi IprHAIEXXHOCTD UCCIIETOBAaHHBIX 00pasLoB ¢ nmpariMepamu 13 pabotsr Shaw et al., 2003. HyokHsis
Haamuch: Ne 1-18 —HoMepa 06pas1ioB, M — Mapkep, BepxHssa Haanuch: F — camky, M — camupbl,? — He y#anoch onpe-
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Fig. 2. Gender identity of the samples with primers from the work by Shaw et al., 2003. Bottom inscription: Ne 1-18
—-sample numbers, M — marker, top inscription: F — female animals, M — male animals,? — failure to identify gender.

Yucmo o6HapyXEeHHBIX a/lIefieil BO BCEX JIOKYCax KoJe-
6anoce ot 1 (Hi-2 u Orr4) fo 8 (Hg4.2).

Habnomaemast  reTepo3UroTHOCTh Ui IIOTIMMOP-
(HBIX TOKYCOB M3MeHsIach B npepenax ot 0,200 (Hi-8) mo
0,9412 (Orr3). Cpenusisi reteposurotHocts (He) coctaBuma
0,543£0,033 (Tabm. 2), 9TO 3HAYUTENIHHO HIDKE TAKOBO y TH-
XOOKEeaHCKOTro TofBuaa Mopxa (Mbic Bankapewm, o. Kormro-
4uH, mbic Ceparie-Kamenp — 0,655+0,024) mnccnegoBaHHOTO
Ha TOJ >Ke IaHe/V MUKPOCAaTe/UIMTHBIX 1oKycoB (IllnToBa
U ip., 2015, HacT. cOopHMK). OTMeYeHHOE 3HAaUCHNE TeTepo-
3UTOTHOCTH TaK >Ke HIDKe, 9eM yKa3aHo B paboTe Andersen
u Born (Andersen and Born, 2000) maa samagHoi U ceBe-
po-3amajiHO} TPYNNMPOBOK IpeHmaHnouyu aTIaHTMYECKOrO
nopBuaa Mopxa (0,634 n 0,597 cooTBeTCTBEHHO) 1 B pabore
Andersen c coaBropamu (Andersen et al., 1998) mis Bbr60-
pok armaHTu4yeckoro mMopka co Illnunbeprena (Svalbard),
ceBepo-3amagHoit Ipernmanguu (Thule), Boctounoit Ipen-
nanpuu (Dove bay, Scoresby Sound) u 3emmn @panna-lo-
cnda Ha 1992 1., Korga 3HaYeHM A FeTePO3UTOTHOCTH 110 BCeM
BbIOOpKaM Bapbuposanu ot 0,607 mo 0,652.

[MoHVKeHHOE 3HAYeHNe TeTEPO3UTOTHOCTU It 0Opas-
OB, MCCIE€OOBAHHBIX HAMIU, CBI/IIIeTeT[bCTByeT (6] HepMO}Ie
IeIPecCHBHOI YUCIEHHOCTM B JleMorpaduyeckoil MCTO-
pun momryssinyiy. CHYDKEHHOE TeHeTn4ecKoe pasHoobpasnue
y maHHOI TpynmupoBky Mopkest ¢ 3OM 3a 2013 1. mo cpas-
HeHuIo ¢ o6pasuamu ¢ 3OV 3a 1992 1. (Andersen et al., 1998)
MOXET OBITh CBA3aHO KaK CO CTAaTMCTUYECKON OIIMOKOM
u3-3a He6OMBIIOro 06beMOM BBIGOPKM (9 — ocobeit.), Tak
M C TeM, YTO B LIUTHUPYEMOIil pabOoTe MCIIONb30BaNach APY-
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RESULTS AND DISCUSSION

Alleles’ frequency, heterozygosity and intrapopula-
tional diversity evaluation.

The number of the alleles discovered in all loci was
hesitating between 1 (Hi-2 and Orr4) and 8 (Hg4.2).

The observed heterozygosity of the polymorph loci
was hesitating between 0,200 (Hi-8) and 0, 9412 (Orr3).
An average heterozygosity (He) value was 0,543+0,033
(Table 2), which is significantly lower than the one of the
pacific walrus specie 4TO 3HaYMTEIBPHO HIKE TAKOBOIL
y TMXooKeaHCKoro moaBupa Mopxka (Vancarem cape,
Koliuchin Island, Serdse-Kamen cape — 0,655+0,024)
which was researched with the same panel of the micro-
satellite loci (Shytova et alias, 2015, present compilation).
The defined heterozygosity value is also lower than it is
reported in the work by Andersen and Born (Andersen
and Born, 2000) for the western and north-western herds
of Greenland Atlantic walrus subspecie (0,634 and 0,597
respectively) and in the work by Andersen et alias (An-
dersen et al., 1998) for the selections of the Atlantic walrus
from Spitsbergen (Svalbard), north-western Greenland
(Thule), eastern Greenland (Dove bay, Scoresby Sound)
and Franz Josef Land for 1992 when the heterozygosity
values according to all the selections were hesitating be-
tween 0,607 and 0,652.

The decreased heterozygosity values for the sam-
ples we studied are an evidence for the period of the
depressive abundance in the demographic history of
the population. The decreased genetic diversity of the

Mopckune mnekonutawwme fonapktmuku. 2015. Tom 2



Shitova M.V. et al. Microsatellite variability of Atlantic walruses (Odobenus rosmarus rosmarus) from Franz-Josef Land and northern...

Ta61. 2. TokasaTenu reHeTN4eCKOro pasHoobOpasus
Tab. 2. Indexes of the genetic diversity

B cpennem 1o 20 noxycam/In average by 20loci
Bri6opka/Selection Komnuecrso opastos
p Number of samples Tloxasaten , mr. He Ho p
Index y, psc.
3®U/FJL 9 3,237+0,023 0.553+0,033 | 0.544 | 0,058
Hosas 3emna/ Novaya Zemlya 3,097+0,027 0.521+0,034 | 0.544 | 0,059
ITpu coBmecTHOM paccMoTpenny/In total 17 3,167+0,025 0.544+0,33 0.544 | 0,045

[IprmedaHMe: IIOKa3aTeNb [l — OTPAXKAET A/UIEIbHOE PasHOOOpasye U 3aBUCUT OT JacToT amneneit (JKuBoToBCckmii,
1983), Ho — cpenHss HabmofaeMast reTepO3UTOTHOCTD, He- CpelHss oXX1fiaeMasi FeTepO3UTOTHOCTD, p- BePOSITHOCTD
COOTBETCTBIs HAOMIOaeMbIX TEHOTUIINYECKUX paclpefeneHnit paBHoBecuio Xapau-Baita6epra (mo 20-Ti 10Kycam)

Note: index p stands for the allele diversity and depends of the frequency of allele- (Zhyvotovskyi, 1983), Ho is an
average observed heterozygosity, He is an average expected heterozygosity, p- probability of the correspondence of the
observed genotype distributions with the balance of Hardy-Weinberg (by 20 loci).

ras IaHe/lb MUKPOCATE/UINTHBIX JIOKYCOB. [laHHBI BOIIPOC
IPOSCHUTCS IIOCIe YBeMM4YeHUs oObeMa MCCIeOBAaHHOTO
Marepuana.

[MonynsAunoHHas Mepapxus U CTPYKTypa MOMyIIALN

BennuyHa reHeTMYECKUX pasIMamil MEXAY HOIY/LALMA-
MU (YpOBeHb MEXIIONY/IALMOHHBIX PA3IN4IMil IO YaCTOTaM
T€HOB, cTelleHb auddepeHnMany) oObIYHO OLCHUBAETCA
gepes BemunHy F_ . B maHHOi pab6oTe Mbl OlleHMBamM CTe-
nens ubdepenmyanym (0 ) mo pyxosopctsy Befipa (Beitp,
1995)

Crenenp reHeTmyeckoit muddepeHnmanuy oueHUBaeT
IOJII0 TeHEeTUYeCKO M3MEHUYMBOCTU (BO BCEN TOI M3MEH-
YMBOCTU KOTOPYIO MBI HaOJofiaeM Mexy obpasiamu) 06-
YC/IaB/IMBAIOLIYIO Pas/INgiA MeX/y UCC/IeAOBAaHHBIMY TPYII-
HVPOBKaMIL.

ITpu cpaBHeHuu 9 o6pasuos ¢ 3O u 8 obpasios ¢ Ho-
BOIT 3eM/IU JOCTOBEPHBIX PaslIM4mii MeXXy BHIOOpKaMM He
BBIABJICHO.

TecT Ha reHeTHYECKYIO reTepOreHHOCTh BHIOOPOK ITOKa-
3aJ1, YTO CpefHsis creneHb anddepeHmany BoI6OPoK 2%
[6yrcTpen-unTepBan ot — 0,4% 10 4,3%], BenuuHa He 3Ha-
YyMa, T.K. HYDKHAA TpaHULA OYTCTPINII-UHTEpBalIa — OT-
puLiatenbHas BemyuyHa. CoIlacHO JaHHOMY METORY aHasIv-
3a, UCCIEIOBaHHbIEe BEIOOPKY TeHeTUYECKY He pas/IndaroTcs
MeXJy co60I1.

TecT Ha reTepoOreHHOCTb BBIOOPKM B IpOrpaMMe
Structure 2.3.3 (Pritchard et al., 2000) moaTBep>xaeT OTCyT-
CTBME Pa3IM4IMil MEXAY >KUBOTHbIMIU ¢ 1ex6mit 3OU u Ce-
Bepa Hosoit 3emnu (puc.3) .

[Tony4eHHBIe pe3ynbTaThl MOTYT OBITH C/IEACTBUEM He-
ZOCTAaTOYHOCTY 0ObeMa BBIOOPOK, J/I BBIABICHUS CYILEeCT-
Bylomyx pasmnunit (9 u 8 06pasuos). Bompoc nposcuutbcs
IpY yBen4YeHuy 06beMa BHIOOPOK.

3AK/IIOYEHUE

Cpenmu 17 mcclenoBaHHBIX >KMBOTHBIX BBIABMIOCH 14
CaMIIOB U TO/IBKO 3 CaMKI.

Marine Mammals of the Holarctic. 2015. Vol. 2

given walrus herd from FJL for 2013 compared to the
samples from FJL for 1992 (Andersen et al., 1998) can
be explained by the statistical mistake because of the
limited selection (9 animals) as well as by the fact that
the work being quoted had another panel of the mic-
rosatellite loci as a basis. This question can be clari-
fied after the increase of the volume of the material
researched.

Hierarchy and structure of the population

The value of the genetic differences between the pop-
ulations (level of the intrapopulational differences by the
gene frequency, differentiation rate) is usually calculated
via the value of F_. In the present work we were estimat-
ing differentiation rate (6 ) according to the Weir instruc-
tions (Weir, 1995)

Genetic differentiation rate evaluated the proportion
of the genetic hesitation (in all the genetic hesitations that
we can see between the samples) which produces differ-
ences between the herds subject to research.

When comparing 9 samples from FJL and 8 samples
from Novaya Zemlya there were no significant differenc-
es between the selections.

Test for the genetic sample hesitation demonstrated
that the average rate of the sample hesitation was 2%
[bootstrap interval from — 0, 4% to 4, 3%], the value
which is not significant as the lower margin of the boot-
strap interval is a negative value. According to the pres-
ent analysis method the subject sample selections have no
genetic differences.

Test of the sample hesitation run by the Structure
2.3.3 (Pritchard et al., 2000) confirms absence of the dif-
ferences between the animals from the rookeries FJL and
north of Novaya Zemlya (Pic. 3) .

The results obtained can be a consequence of the sam-
ple selection insufficiency which did not allow revealing
the existing differences (9 and 8 sample). This question
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[TpumevaHme: KaXXABIiT CTONOEL] — OTHEIbHOE XUBOTHOE., BUIHO, UTO PY MOIIBITKEPA3AENNTb UMEIOINXCS 0cobert
Ha [{Be TPYIIIbI BEPOSTHOCTD KAX/[OI 0COOM IPMHALIEXATh K TOM WX MHOI IPYIIIMPOBKY OfVHAKOBasA. Bombiras Be-
POSITHOCTD, YTO MCCIeZOBAHHbIE 0COOU MPMHAJIEXAT K OFHOI TPYINUPOBKE YeM K IBYM.

Fig. 3. Results of the cluster analysis with the help of the software Structure 2.3.3 for K=2.

Note: each column stand for a particular animal. It is visible that an attempt to divide all the animals into two groups
shows the result that any of the animals can belong to one group as well as to another. The probably that all animals subject

to research belong to one herd than to two is higher.

B mannoit paboTe 6BUIO MMOKA3aHO IIOHIDKEHHOE TeHe-
THYeCcKoe pasHoobOpasue MopxKeit ¢ mexxomiy 3emnn Opan-
ra-Mocnda u OpaHCKUX OCTPOBOB (CeBepHasi OKOHEYHOCTD
HoBoit 3em/mn) o CpaBHEHMIO TUXOOKEAHCKMM MOP>KeM
(mbic Bankapewm, o.Komtouns, mpic Cepprie-Kamens).

O4eBU/IHO, NOHM>KEHHOE TeHeTUYeckoe pasHoobpa-
3Me ABNAETCA C/IeCTBMEM IPOXOXKJEHNUA IOMYIALNUN
4yepe3 «OyTHIIOYHOE TOPJIBILIKO» B HEJABHEM IIPOIITIOM.
CyulecTBeHHOe CHIUDKEHUe YMCICHHOCTU MONYIALUU
aT/IIaHTMYEeCKNX MOp)Kell Ha ceBepe bapeHuesa Mmops,
KakK ClIefcTBMe upe3MepHoro nmpombicia B XVII — Ha-
yane XX BB., Xopouo 3ajgokyMeHTupoBaHo (Gjertz et
al., 1992, 1998, Gjertz, Wiig, 1994). Han6onpmmuit ypox
ObUI HaHeCeH WINNIIOepPreHCKOJ IPYHIMPOBKE MOpKeil
(Gjertz, Wiig, 1994). YucneHHoCTb MOpKell Ha Jemie
®panna-VMocuda 6b1a TakKe Cepbe3HO IOJOPBaHA Ha
py6exe XIX-XX BB., BimoTs f0 1930-x rr. MuHuMann-
Has 9VMCJIEHHOCTb MOPJKell Ha apXuIlenare 10 COCTOAHNIO
Ha cepepguny XX B. olleHuBanach B 11-17% ot npegnpo-
MBICJIOBOJI ¥ cOCTaBIsIa okono 1000 ocobeit (Gjertz et
al., 1998). B mepuop cHMXeHUs YMCTEHHOCTH, OYEBU/IHO,
npousouia u ¢pparMeHTanus apeana. BeposaTHo, Ha Mu-
HUMYMe 4JC/IEHHOCTM MMEHHO B palioHe 3emnu PpaH-
na-Mocnda coxpaHUIoCh Afpo peIpoORYKTUBHOTO CTafa
aTJIAHTUYEeCKOTO MOp>Ka CeBepO-BOCTOKA KapCKO-OapeH-
I[eBOMOPCKOTO PermoHa, KOTOpoe U CTaj0 OCHOBaTelIeM
BOCCTAaHAB/IMBAIOLIETOCA CeBepHOTO cTafia. OTpaHNYeH-
HOe 4UCII0 0co0eil-OCHOBATeNell IOBIEKIO CHIDKEHIE
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can be clarified after the increase of the volume of the ma-
terial researched.

CONCLUSION

There were 14 males and only 3 female animals which
were found among 17 animals under the research.

The present work demonstrates a decrease of the ge-
netic diversity of walrus from the rookeries at Franz Josef
Land and Oranskie islands (northern extremity of Nova-
ya Zemlya) in comparison to the Pacific walrus (Vanca-
rem cape, Koliuchin Island, Serdse-Kamen cape) .

Obviously the decrease of the genetic diversity is a
result of the significant population drop in the nearest
past. A significant drop in the population abundance of
the Atlantic walrus in the north of the Barentsev Sea was
a result of the excessive harvesting in XVII — at the be-
ginning of XX century which is well-documented (Gjertz
etal, 1992, 1998, Gjertz, Wiig, 1994). The heaviest dam-
age was done to the Spitsbergen herd of walruses (Gjertz,
Wiig, 1994). The abundance of the walruses at Franz Jo-
sef Land also decreased significantly between XIX-XX
centuries, up to 1930. The minimal number of walruses
on the archipelago in the middle of XX was estimated at
11-17% of the pre-industrial and suggested about 1000
animals (Gjertz et al., 1998). During the period of the
abundance decrease the core area fragmentation obvi-
ously took place. Most likely the reproductive core of the
Atlantic walrus herd of north-east of Kara and Barent-
sev Sea was preserved in their minimal numbers in the
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Shitova M.V. et al. Microsatellite variability of Atlantic walruses (Odobenus rosmarus rosmarus) from Franz-Josef Land and northern...

TeHeTMYEeCKOTO PasHOOOpasusa ¥ BO3SHUKHOBEHMIO 3(-
¢dekTa «6YTBIIOYHOTO TOPJIBIIIKA». B HacTosmee BpeMs
HabmofjaeTcsl aKTUBHOE BOCCTAHOBJIEHME UMCIEHHOCTHU
U feMorpaduiecKkoil CTPYKTYpbl Hace/lTeHNsI MOpXKeil Ha
Mnuubeprene (Lydersen et al., 2008, Lyderse, Kovacs,
2013), uncnenHocTh Mopxxell Ha 3emne ®Opanna-Mocn-
¢da npubnmxaercsa K ucxoguoit (faBpuno, Musus, 2014
B IevaTu). Bmecre ¢ TeMm, coxpaHMBIIeecs IOCIE HPO-
XOXJeHUs «OyTHIIOYHOTO TOPBIIIKA» MOHIDKEHHOE Te-
HeTH4YecKoe pasHooOpasye TPYHIUPOBKY, MOXeT OBITh
HPUYMHON yMEHbIIEHNS NPUCIOCOOMAEMOCTU MOMYIA-
UM K YCIOBUAM OBICTPO MEHAMIIeNicA OKpyXaloliei
Cpefbl M PaCTYIIEro aHTPONOTEHHOTO Ipecca. Takum
06pasoM, MONYIALMM aTTaHTUIECKOTO MOP>Ka MOTYT
ObITb GOlee YA3BUMBI K Pa3MNYHBIM CTpeccaM, 4yeM IOo-
OyIALNMY MOP>Ka TUXOOKEaHCKOro, 4TO HeoOXOoAmMo
YUUTBIBATh IpU paspaboTKe Mep IO OXpaHe ¥ NOAHAep-
KaHUIO YCTONYMBBIX IOMYIALNIL TOABUAA, 3aHECEHHOTO
B Kpacnyto kuury PO.

ITo pesynbTaTaM HAlIETO MCCIETOBAHN, MOPXKU C JIEX-
oumy 3emimn Ppanna-Mocuda u ¢ mexbuma Bonpuix
OpaHCKMX OCTPOBOB, TEHETHYECKM He Pa3IMYAIOTCA MEXIY
co60it. OFHAKO [/l OKOHYATENTbHOTO IIPOSICHEHNS 9TOTO BO-
IIpoca HeoOXORMMO yBenndeHne o6beMa BhIOOPOK.

Pabora moppepxxaHa rpaHToM Pycckoro reorpadmde-
ckoro obmecTBa «VIccmeoBaHMe POy 3aKa3HUKA «3eMIIs
®panna-Vocudar» B coxpaHeHNN TOMYIIALNIT PEAKUX BUIOB
MOPCKMX MJIEKONMTAOMNX 1 6e/oro MefBefs», IOTeBble
pabotel Ha 3emne ®panna-locuda BHIIOTHAMUCH B paM-
KaX KOMIIJIEKCHOJ MeXIYHapOIHO 3KCIEAMINN COBMECT-
Ho ¢ HarmonanpubeiM reorpadmyecknm obmectsom CIIA
«Pristine Seas Expedition FJL 2013» / «IlepBo3gaHHbIe MOPSL:
sxcneguuma 3ON-2013») mox srugoir PTO.

area around Franz Josef Land and became the center of
reconstruction of the north herd. The limited number
of the reproducing animals resulted into the decrease of
genetic diversity and created a chokepoints effect. At the
present time an active reconstruction of abundance and
demographical structure of walrus population is being
observed at Spitsbergen (Lydersen et al., 2008, Lyderse,
Kovacs, 2013), the abundance of walruses at Franz Josef
Land is approaching its initial value (Gavrilo, Mizin, 2014
in print). However, the continuing state of genetic diver-
sity decrease after the chokepoints effect can result into
the decrease of the population’s ability to respond to the
fast changes of the environment and growing anthropo-
genic pressure. Thus the populations of the Atlantic wal-
rus can be more vulnerable to various kinds of stress than
the Pacific populations. This should be taken into account
during the development of measures for protection and
support of the substantial populations of the subspecie,
which is represented in the Red Book of RE

According to the results of our research there is no ge-
netic difference between the walruses from the rookeries at
Franz Josef Land and those from the rookeries at Bolshyje
Oranskije islands. However, this question can be clarified
after the increase of the volume of the material researched.

This work was conducted with support of the grant
of the Russian Geographical Society “Research on the
role of the nature reserve “Franz Josef Land” as a means
of preservation of populations of rare marine mammals’
species and white bear». The field works on the Franz Jo-
sef Land were a part of the complex international expedi-
tion conducted in collaboration with the National Geo-
graphical Society of USA «Pristine Seas Expedition FJL
2013» under the auspices of RGS.
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