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[ eHeTnYecKknn aHanns BHyTPUBMOOBOU U
nonynaunoHHOWU CTPYKTYpPbI

NMpoBoANTCSA NyTEM CPpaBHEHUSA YaCTOT anrfienen Tex Uinm UHbIX
Y4YacCTKOB reHOMa (fTOKycoB) B BbIOOpKax ocobewu,
COOTBETCTBYHOLWMUX rpynnamMm cpaBHEHMUS.

Kak npaBusno, ncnonb3yrTCA HEKOAUPYHOLLINE YYAaCTKN UM TPEeTbMU
no3vuuun B Tpunnetax, MyTauum B KOTOPbIX NofnararTcs
CeNneKTUBHO-HEeUTpPanbHbIMMU.

Yem OonbLue NMOKYCOB U YeM U3MEHYUBEU JIOKYyC (OonbLUIOe YUCHo
annenew), TeMm HageXxHeu pe3ynbTar.

TpebyloTcA penpe3eHTaTUBHbIE BbIOOPKU
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dyHOamMeHTanbHble HanNpaBneHus, Ansa pa3paboTKu KOTOPbIX
NCMONb3YITCA AaHHbIE O TEHETUYECKNX Pa3NNYUSaX Mexay
nonynauMAMmM MOPCKNX MIEKOMUTAOLLINX

1. MMKpO3BOJIIOLMOHHBbIE Npouecchl B NONYNALUAX NPU OTCYTCTBUN
donanyecknx nperpag ona nepemMeLieHUa Bcex ocobeun B npeaenax Bcero
apeana Buaa.

Ponb noBegeH4yeckux (cultural) ocobeHHOCTEN B hopmmnpoBaHnmn
reHeTU4YeCcKku 060COBNEHHbIX FPYNN B TaKNX YCITOBUSX.

2. BnnsiHue pe3kux KnmnmMaTU4eCKUX N3MeHeHUMn nocrneaHux AecAaTurneTum
Ha MOPCKYI0 OMOTy (MOpCKMe MnekonutarLime - BUAobl-MHOUKaATOPbI).

3. MOHUTOPUHI cocTOAAHUA U obecnevyeHne Gnaronony4msa nonynauumn
peaKux BUOOB.
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DyHKUMOHarn KabnHeTa

ObopynoBaHme ans npobonoaroToBKU
(ebi0eneHue [JHK, nocmaHoska lNL|P, oueHka ka4ecmeaa,

oyucmeka u ghpakyuoHuUposaHuUe amMiuKoHo8)
n

Cuctema KanunnapHoro anektpodopesa
(cekBeHaTOp)
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KannnnapHbin 9NekTpodopes: onpeaeneHmne
HYKNEOTUOHbIX NocrenoBaTenbHOCTEN

(cekBeHnpoBaHue)
HepocTtaTtku:
- CUKBEHCbLI KOpPOTKME (B UTOre aHannampyeTca HebonbLIOEe YMCno
N3MEHYMBLIX CanTOB);
- HET BO3MOXHOCTM pasgefieHns n onpeaerieHns annenen B criyyae
reTepo3nUroTHOCTU;
- OTHOCUTENbHAsA TPYAOEMKOCTb B NOSTyYEHUUN KaXKaom
nocneanoBaTeNbHOCTN, OTHOCUTENBLHO BbICOKAA CTOMMOCTbL B MepecyeTe
Ha O4HY nocnenoBaTenbHOCTb.
NpeumylwiecTBa:
- BbICOKas! TOYHOCTb;
- MMHUMarbHbIE YCUnst Npu obpaboTke NEPBUYHLIX AAHHbIX;
- OTHOCUTENBLHO HU3Kasl CTOMMOCTL B NepecyeTe Ha AOCTaTOYHYI AN
BbIBOZOB BbIOOpPKY.
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KannnnapHbin anekTpodopes: pparMeHTHbIN aHanus
(onpeneneHne annenem MMKPocaTeENIUTHbLIX NTOKYCOB)

HepocTaTtku:

- TPYAOEMKOCTb, YTO NMPUBOAUT K OrPaHUYEHNIO YMCa aHanu3npyemblx
ITOKYCOB;

- HEBO3MOXXHOCTb MHTErpauun ¢ gaHHbIMu apyrux nabopatopumn 6es
obmeHa pedepeHCHbIMK 0bpasuamu.

NpeumyliecrtBa:

- BbICOKasi N3MEHYMBOCTb;

- 3aBejoMas cesfieKTMBHad HEUTPasibHOCTb;

- MMHUMarbHbIE YCUINA rnpun obpaboTke NepBUYHbBIX JAHHbIX;

- OTHOCUTENbHO HNU3Kas CTOMMOCTL B NepecyeTe Ha AOCTaTOYHYHO ASS
BbIBOOOB BbIOOPKY.
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"3onoTton ctaHaapT"
B OLIeHKe BHYTPUBUOOBOW NOMYNALMOHHOWN CTPYKTYPbI

doparmeHTbl rannonaHon mtAHK anmnHomn 400-1200 nH.H.

"
anenbHbIN cocTaB 8-24 MUKpocaTeNIMTHbIX NOKYCOB
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AnbTepHaTuBa -
MeTOoAbl CEKBEHMPOBAHMS HOBOro rnokosieHnsa (NGS)

NpeumylwiecTBa:

- BO3MOXHOCTb 06paboTkn 60sbLLNX BbIOOPOK;

- BO3MOXHOCTb NpoBeAeHUs1 CpaBHEHNN MO OYEHb BOSIbLLIOMY YMCIY JTOKYCOB;
- Npn paboTe ¢ aMniIMKOHaMM - BO3MOXHOCTb pa3feneHnst n onpeaerneHus
annesneuv B cnyyae reTpo3mrotHOCTH;

- NyYLImne BO3MOXHOCTM ans paboTsl ¢ gerpaguposanHHon [HK n obpasuamu c
HU3KNM cogepkaHunem OQHK;

- OTHOCUTESIbHO HM3KaA CTOMMOCTL B NepecyeTe Ha OguH reHoTun / Mmapkep.

HepocrtaTku:

- HEODOXOANMOCTb CINOXHOW KOMMbIOTEPHON (DMOMHOPMAaLMOHHON) 0OpPaboTKK
NepBUYHbIX JAHHbIX;

- BbiCOKasa abcostoTHasi CTOMMOCTb BCen paboThl;

- NPETEH3UN K TOYHOCTU pe3ynbTaTos.
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TonbKo N B TEXHUKE Aeno?
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Puc. 1. YacToTHI ranaoTHIIOB MUTOXOHApHANLHOH JIHK rop0aTeIX KHTOB B HATI'VIIBHBIX H PEIIPOAYKTHBHEIX pailoHax
cepepHoii [Tanmdukn. [Inomans Kpyra IporopoHoHaABHA THCIY IPoo.

... Ansa ropbayen, kak 1 Ans MHOrMX Apyrux KNToobpasHbiX, XapakTepHa NPpUBA3aHHOCTb K
onpeaeneHHbIM MecTaM PasMHOXEHUS 1 Haryna: TO €CTb OAMH U TOT e KUT Yalle BCero exxeroaHo
MUTPUPYET MeXay OOHUMU U TEMU XKe paioHaMM Haryna n pa3MHOXeHUs (XOoTS OblBalOT U
NCKINYEHNS, 0COBEeHHO cpean caMuoB). [pn 3TOM XUBOTHbIE U3 OAHOrO paioHa pasMHOXEHUS
MOTyT MUIPUPOBAaThL B pa3Hble paroHbl Haryna n HaobopoT. Bce 310 co3gaeT AOCTATOYHO CHOXKHYHO
N 3anyTaHHYI0 NONYNSALUMOHHY CTPYKTYPY.

Llenbto gaHHOM paboTbl ObIIO MPOSICHUTL C MOMOLLIBIO FEHETUYECKMX METOAO0B OTHOLLEHNA MeXay
TpeMs HarysfbHbIMW CKOMMNEHUSIMU B POCCUNCKNX BOAAX.
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B kauecmee eeHemu4eckux mapkepos bbirnu ebibpaHbl:
y4acmoK KOHMpPOJibHO20 peauoHa mumoxoHopuansHou JHK (MmOHK) — copaeameHm OnuHou 667
MH, mpaduuUOHHO UCrofIb3yeMbIU 8 uccriedosaHusix 2opbamoao kuma (Baker et al., 2013)

u 11 mukpocamernnumHseix 110Kycoe ssi0epHou [JHK: Ev14, Ev37, Ev96 (Valsecchi, Amos, 1996),
GATA417, GATA28, GATAS3 (Palsbgall et al., 1997), GT211, GT23, GT575 (Berube et al., 2000),
rw4-10, rw48 (Waldick et al., 1999)
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AHarnus yacmom 2aarsiomurio8 KOHmMpoJsibHO20 peauoHa MumoxoHOpuarsbHou [JHK ebiseun
3Ha4yuMble pa3nu4yusi Mexoy eceMu mpemMs uccrie0o8aHHbIMU pea2uoHamu. ..,

Kumal u3 rposiuea CeHss8UHa umersiu Hauborbuwee cxodcmeo ¢ mpemMs MEKCUKaHCKUMU paloHaMu,
HO, 0OHOBPEMEHHO, U ¢ patoHom Ozacasapbl. Cocmag MumoxoHOpuarbHbIX TUHUU KUMO8 U3

KapaauHckoeao 3anuea MeHbWwe 8ce20 omiiu4dasics om u3geecmHozo 0715 08yx palloHo8 8 3arnadHou
lNauucpuke - OKkuHasbl U ununmnuH.

AHasu3 0aHHbIX 0 Yacmomax arsnenel MuKpocameniumHbIX JIOKYyCO8 roKa3bieaem

rnpuHadrnexxHocme ocobeli 8cex mpex POCCUUCKUX Ha2ylbHbIX CKOMMeHUlU K 0OHOMYy obwemy
Kriacmepy.
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llya G. Meschersky, Marie Hautin, Alexander M. Burdin, Erich Hoyt,
Olga A. Filatova*, and Jean-Luc Jung*

Abstract

Mitochondrial DNA (mtDNA) differences between humpback whales on different feeding grounds
can reflect the cultural transmission of migration destinations over generations, and therefore
represent one of the very few cases of gene-culiure coevolution identified in the animal kingdom.
In Russian Pacific waters, photo-identification (photo-ID) studies have shown minimal interchange
between whales feeding off the Commander Islands and those feeding in the Karaginsky Gulf,
regions that are separated by only 500 km and have previously been lumped together as a single
Russian feeding ground. Here, we assessed whether genetic differentiation exists between these
2 groups of humpback whales. We discovered a strong mtDNA differentiation between the 2
feeding sites (F = 0.18, ®_.=0.14, P< 0.001). In contrast, nuclear DNA (nuDNA) polymorphisms,
determined at 8 microsatellite loci, did not reveal any differentiation. Comparing our mtDNA results




... represent one of the very few cases of
gene-culture coevolution identified in the
animal kingdom.

ultural lTransmission of Fine-S>cale Fidelity to
Feeding Sites May Shape Humpback Whale
Genetic Diversity in Russian Pacific Waters

Gaeétan Richard, Olga V. Titova, Ivan D. Fedutin, Debbie Steel,

llya G. Meschersky, Marie Hautin, Alexander M. Burdin, Erich Hoyt,
Olga A. Filatova*, and Jean-Luc Jung*

Abstract

Mitochondrial DNA (mtDNA) differences between humpback ylales on different feeding grounds
can reflect the cultural transmission of migration destinai@s over generations, and therefore
represent one of the very few cases of gene-culiure coevolution identified in the animal kingdom.
In Russian Pacific waters, photo-identification (photo-ID) studies have shown minimal interchange
between whales feeding off the Commander Islands and those feeding in the Karaginsky Gulf,
regions that are separated by only 500 km and have previously been lumped together as a single
Russian feeding ground. Here, we assessed whether genetic differentiation exists between these
2 groups of humpback whales. We discovered a strong mtDNA differentiation between the 2
feeding sites (F = 0.18, ®_.=0.14, P< 0.001). In contrast, nuclear DNA (nuDNA) polymorphisms,
determined at 8 microsatellite loci, did not reveal any differentiation. Comparing our mtDNA results




Structure and Assessment of Beluga Whale, Delphinapterus leucas,
Populations in the Russian Far East

OLGA V. SHPAK, ILYA G. MESCHERSKY, DMITRY M. GLAZOV,
DENIS I. LITOVKA, DARIA M. KUZNETSOVA and VIATCHESLAV V. ROZHNOV

Introduction

In the Russian Far East, the belu-
ga, Delphinapterus leucas, or white
whale, occurs in the Okhotsk Sea and
along the coastline of the Chukotka
Autonomous Region in the western
Bering, western Chukchi, and eastern
East Siberian seas (Fig. 1). From late
1920% to the dissolution of the So-
viet Union in 1991, Soviet scientists
conducted extensive studies on this
species’ abundance and distribution,
mainly because belugas were hunt-
ed commercially (Kleinenberg et al.,
1964; Matishov and Ognetov, 2006).
In 2000, scientific information on be-
lugas in Russian waters was reviewed

Far-Eastern waters were recognized:
Western Chukchi-East Siberian Sea
(stock no. 25), Anadyr Gulf (26); She-
likhov (27); Sakhalin-Amur (28), and
Shantar (29). The delineation of Stock
25 was questioned by some experts,
who, based on satellite tracking data,
suggested belugas migrating along
Chukotka Peninsula coast belonged
to United States or Canadian stocks
(1.e., Eastern Bering Sea (stock no. 3),
Eastern Chukchi Sea (4), or Beaufort
Sea (or Eastern Beaufort) (5)). For
stocks 25 and 26, no abundance esti-
mates were provided, and the Okhotsk
Sea beluga population (comprised of
stocks 27, 28, and 29) was estimated
at 15,000-20,000 (IWC, 2000).

of marine resources in Russia, includ-
ing belugas, is not based on the spe-
cies population structure, but rather on
geographically defined fishing zones.
Our studies in the Okhotsk Sea have
led to the Russian Federal Agency of
Fisheries and the Ministry of Agricul-
ture recognizing the necessity to con-
sider stock distribution when issuing
total allowable takes (TAT) in this re-
gion (Ministry of Agriculture, Order
N 533, 27 October 2017). An updated
assessment of beluga population struc-
ture would be important for effective
and sustainable management.

Here, we review and summarize our
previously published research results
and present updated genetic results
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Biological Journal of the Linnean Society, 2017, XX, 1-19. With 6 figures.

Walruses (Odobenus rosmarus rosmarus) in the Pechora
Sea in the context of contemporary population structure
of Northeast Atlantic walruses

LISELOTTE WESLEY ANDERSEN™, MAGNUS W. JACOBSEN?, CHRISTIAN LYDERSEN?Z,
VARVARA SEMENOVA?, ANDREI BOLTUNOV?, ERIK W. BORN*, @YSTEIN WIIG?® and
KIT M. KOVACS?

CONTEMPORARY POPULATION STRUCTURE OF NORTHEAST ATLANTIC WALRUSES 3
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