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B mopsax [ansnero Boctoka P® BcTpewarorcss KocaTtku
(Orcinus orca) OIByX CUMIATPUIECKUX TOMYIIINNA, OHA U3
KOTOPBIX CHELUATM3NpPYyeTCs Ha MMTaHUM PHIOOH, a apyras
— MOPCKHMH MIJIEKOITUTAIOINUMH. VICTOpHS N3y9IEeHHUsS 3TOTO
BHZAa B POCCHICKHAX BOIAX THXOOKEAHCKOTo OaccelfHa u
OMOTIOTMYECKIE OTIANIHS PHIOOSIHBIX U IIOTOSAHBIX KOCATOK
moApoOHO omwmcaHbl B crarbe DUIaToBOil ¢ coaBTOpaMu B
HacTosIIeM cOOpHUKE. B TeueHne MHOTHX JIET y BOCTOYHOTO
mobepexxpsi  Kamuarkm B akBaropun  Komanmopckmx
OCTPOBOB, a C HEJAaBHETO BPEMEHN — U B PailOHE CEBEPHBIX
ocTpoBoB Kypuibckoit Ipsiibl BEXyTCs LEJICHANPABICHHBIC
WCCIIENOBaHUA  JAaHHOTO BHAA. bBHONOrHS  KOCATOK,
Hacemsomux OXO0TCKOE MOpE, OCTAETCsI MaJIOM3YICHHOH.

B 3amagnoit wactu Oxorckoro mops (puc. 1), B Tak Ha3bl-
BacMoM lllaHTapckoM permoHe, BKIIOYAIOIIEM AKBAaTOPHIO
[HanTapckoro apxumenara, YACKyio TyOy, 3amuBsl Tyryp-
ckuii, Yapbanckuii, Hukomass, 1 — B MEHBIIEH CTENEHH — B
CaxanmHCKOM 3anmuBe B JeTHUH mepuoxn B 2011-2013 u 2015
IT. TIOIYTHO B PaMKax IPOEKTa 0 M3yUCHHUIO 3aIa{HO-0XOT-

There are two sympatric killer whale (Orcinus orca)
populations in the waters of the Russian Far East, one
of which specializes on fish, and the other on marine
mammals. The history of research of this species in
Russian Pacific waters and biological differences
of fish-eating and mammal-eating killer whales are
described in detail by Filatova with co-authors (current
volume). Dedicated studies of this species have been
conducted for many years along eastern Kamchatka
and off the Commander Islands, and recently along the
Kauril Islands. However, the biology of killer whales in
the Okhotsk Sea remains poorly known.

Along with the research program on the western
Okhotsk Sea beluga whale (Delphinapterus leucas)
population, we conducted opportunistic observations,
biopsy sampling and photoidentification of killer
whales (Figure 1) in the so-called Shantar region
(this includes waters of the Shantar archipelago and
the bays Udskaya, Tugursky, Academii, Ulbansky,
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Puc. 1. 3anagnas yacth OxoTckoro Mopsi u oocinenoannas B 2011-2013 1 2015 rr. akBaropus (cepas ITpHUXoBKa). B
PpasHbIe TO/BI PabOTHI IPOBOAWIINCH B PA3IIMYHBIX YaCTAX 0003HAYCHHOH aKBaTOPUH M C PA3JIMYHBIM yCHIHEM

Fig. 1. The western Okhotsk Sea and the study area (grey hatch), 2011-2013 and 2015. Study locations within the
area and the effort varied in different years

CKOM momyisinuy OeryXu IPOBOAMIINCH HAOMIONEHU, 0TO0p
npo0 KoHOW Ouoncuu U (oTouaeHTH(UKAIUS KOCATOK.
Kak mokazanu pesynbrarbl TeHETHYECKOTO aHan3a coOpaH-
HOTO MaTepualia, aHann3a CTadMIbHBIX 130ToMoB (PuiaToBa
u ap. , 2014; Borisova et al., 2014), a Tak:ke MHOTOKpaTHBIC
npsiMble HaOmoneHus: KopmoBoro nosenenust (Shpak 2012;
[nax u [lynexko, 2013; Shpak, 2016), Bce kocarku, BcTpe-
YeHHBIE B 3aMmagHoM 0XoToMopbe B mepuoa ¢ 2011 mo 2015
IT., OTHOCWJINCH K IUIOTOSIHOM nomyssiumu. Ha marepuaie,
cobpanHOM B Yib0Oanckom 3anuBe B 2011 romy, Obuta 3amo-
JKeHa OCHOBa (hOTOKATAJOra STOH IOMYNISUU U MOKa3aHo,
YTO WAECHTU(QHUIMPOBAHHBIE KOCATKW HE YUCIHINCh HU B
OJIHOM M3 paHee onyOnuKkoBaHHBIX (otokaranoros (Llnak n
ynesxko, 2013).

C 2012 1. B ceBepO-0XOTOMOPCKOW PHIOOTIOBHOW IMOA30HE
MPOBOAUTCS OTJIOB JKMBBIX KOCATOK IPEHMYILIECTBEHHO B

Nikolaya) and with less effort in Sakhalinsky Bay in
the summers of 2011-2013 and 2015. Based on the
results of genetic and stable isotope analyses of the
samples collected (PunaroBa u ap. 2014, Borisova
et al. 2014), as well numerous direct observations of
feeding behavior (Shpak 2012, IInak u Hlynexko
2013, Shpak 2016), all killer whales encountered in
the western Okhotsk Sea from 2011 to 2015 belonged
to the mammal-eating population. Based on the data
collected in Ulbansky Bay in 2011, an initial photo-
catalogue was created and it was determined that the
identified killer whales had not been included into any
existing photo-catalogues (IlImak u Llynexko 2013).

Starting in 2012, in the northern Okhotsk Sea fishing
subzone, killer whales have been live-captured for
educational and cultural display purposes. Numerous
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YUEOHBIX M KYJIBTYpHO-TIPOCBETUTEIBCKUX 1IEsIX. MHOTO-
YHCJICHHBIE HMCCIIEIOBAaHNSI KOCATOK CEBEPO-BOCTOYHOW Ha-
ctr Tuxoro okeaHa NoKa3aiu HAAMOMYIAUOHHBIH YPOBEHb
pas3Iuuuii Ui peIOOSAHBIX M IUIOTOSAHBIX KOCATOK (HaIpu-
Mmep, Morin et al. 2010). B oreyectBennsIx paborax (Pua-
ToBa u jp., 2014; Borisova et al., 2014) Taxxe ObLIO TOKa-
3aHO, YTO PBHIOOSITHBIE U TUIOTOSIIHBIE KOCATKH POCCHHCKUX
BOJI THXOOKEAHCKOT0 OacceiiHa penpoayKTHBHO H30JIMPOBa-
HBl. TakCOHOMHMYECKHH KOMHTET MexayHapoaHoro OOrmie-
CTBa TI0 M3YyYCHHIO MOPCKUX MJICKOITUTAIOUINX PacCMaTpH-
BaeT IUIOTOSAHBIX M PBHIOOSIHBIX KOCAaTOK CEBEPHOM 4acTH
Tuxoro oxeana kax pasuele nmoasuael; MCOII mpusnaer
HEOoOXOIMMOCTh PEBU3UU TAKCOHOMHMYECKOTo craryca. Oue-
BUJIHO, YTO 3TH JIBE TPYMIIEI KOCATOK B CUCTEME YIIPABIICHHS
BOJHBIMH OHMOpecypcamMH JIOJDKHBI PaccMaTpHBaThbCsl Kak
pasHble 3arachl (eANHHIBI yrpasineHus). [lepBocreneHHbIM
rapaMeTpoM JJIsl OLIEHKH BEJIMYMHBI €KETOTHOTO 00Ie10-
nyctumoro ynosa (OY) siBisieTcss YHCIEHHOCTH 3araca.
Ha Hacrosimuii MOMEHT He CyIIECTBYET IPUEMIIEMON OLIeH-
K{ YHCJIEHHOCTH KOCaTrok B Bojax Pd, a monbITKYM OLIEHUTH
YHCIIEHHOCTH TUIOTOSTHBIX M PHIOOSTHBIX KOCATOK Pa3/ieilb-
HO HE IPEIIPUHUMAIIOCH BOBCE.

OIeHKH YUCIEHHOCTH KocaToK koHma XX — Hawama XXI
BeKa pa3NuYaroTcs B HECKOJIbKO pa3. Cobonesckuii (1983)
MIPUBOIUT OIEHKH B 1 ThIC. ocobelt amst OXOTCKOTO MOpS U
3-5 TBIC. 0CcO0eit mis bepurrosa Mops. bep3un u Briagumu-
poB (1989) oneHUBAIOT YUCIEHHOCTh KOCAaTOK B OXOTCKOM
Mope B 500-750 ocobeii. Branumupos (1994) coobimaet o
YUCIIEHHOCTH 2,5-3 ThIC. 0c0o0eii B OxoTckoM U SImoHCKOM
MOpsx U 2 TeiC. B bepunroBom u YykorckoMm mMopsix. JJopo-
menko (2002) monaraet, 4To YUCIEHHOCTh KocaTku B OXOT-
ckoM Mope gocturaeT 10 Toic. ocobelt. B aTux myOmukarmsx
HE IPUBEACHO HUKAKUX CBEIEHIH HU 00 00beMe IEPBUUHBIX
MaTepHasoB, HU O METOAUKE PacyeTOB — BCE ITH PE3YBTaThI
SIBIISTIOTCSI «3KCIIEPTHBIMH OIIEHKaMI», TO €CTh YMO3PHTENb-
HBIMHU BITCUATIICHUSAMH WU TPUOIH3UTEIHHBIMY IPHKHUIKA-
MU aBTOpoB. Pazbpoc 3tux orenok (ot 0,5 mo 10 Thic. oco-
Oeif, B 20 pa3) CBUIETEIBLCTBYET O TOM, UTO HU OJIHY M3 HUX
HEJTb3sI CYUTATh CKOJIBKO-HUOYIb T0CTOBEPHOM.

OnHa U3 HEMHOTHX IyOJMKanui, rae MpUBOASTCS HEKOTO-
pble (XOTS M HEJOCTAaTOuHBIC) AaHHBIE 00 00beMe MepBHY-
HBIX MaTepHaJIOB U METOJMKE pacueToB — cTarhs lllyHTOBa
(1993). ABrop yuen 75 kocaTok 3a 1Ba JeTHUX peiica (1988
u 1991 rr) u 46 xocarok 3a nBa oceHHUX petica (1984 u
1986 rr.), mpuyYeM UIT OKOHYATEIFHBIX PACcYeTOB HCIIONb-
30BaJl CyMMapHOE YHCIIO 3a JBa roja, a HE CpeiHee, TO
€CTh TIEPBUYHbIC JAaHHBIC OBUIM MCKYCCTBEHHO 3aBBILICHBI
B IBa pasa. s pacyeTa YHCIEHHOCTH OH HKCTPAIOINPO-
Bas pe3ynsrarsl Ha Bcro akBatopuro CCCP, mogpasymesas
pPaBHOMEpHOE pacIpesieleHHe KOCATOK 110 aKBaTOPHH, XOTS

killer whale studies in the northeastern Pacific have
shown the existence of supra-population levels of
difference for fish eating and mammal eating killer
whales (e.g., Morin et al. 2010). Russian studies (®u-
naroBa u 1p. 2014, Borisova et al. 2014) have proved
that fish eating and mammal eating killer whales in
the Russian Pacific are also reproductively isolated.
The Taxonomy Committee of the International
Society for Marine Mammalogy considers fish-
and mammal-eating killer whales of the northern
Pacific as different subspecies; the [IUCN accepts the
necessity for revision of the taxonomic status. It is
obvious that, within the system of the management
of aquatic biological resources, these two groups of
killer whales must be treated as different resources
(management units). The abundance of a resource is a
parameter of primary importance for estimating Total
Allowable Take (TAT). Currently, no reliable killer
whale abundance estimate exists for Russian waters,
and there have been no attempts made to calculate
separate abundances for the fish- and mammal-eaters.

The estimates of the killer whale abundance for the
late 20th — early 21st centuries differ by an order
of magnitude. Sobolevsky (1983) estimated 1000
individuals for the Okhotsk Sea and 3,000-5,000
individuals for the Bering Sea. Berzin and Vladimirov
(1989) estimate the Okhotsk Sea population of killer
whales at 500-750 whales. Vladimirov (1994) reports
an abundance of 2,500-3,000 for the Okhotsk Sea and
Sea of Japan, and 2,000 for the Bering and Chukchi
seas. Doroshenko (2002) suggests that killer whale
abundance in the Okhotsk Sea reaches 10,000. In
these publications, information on the amount of
raw data, or descriptions of the estimation methods
were not provided; all mentioned results are “expert
estimates”, i.e. made by author’s speculations and
approximations. Dispersion in these estimates (from
500 to 10,000 individuals x 20 times) leads to the
conclusion that none of them may be considered
accurate.

One of the few publications with some data (though
insufficient) on the amount of raw data and the
methods is a paper by Shuntov (1993). The author
encountered 75 killer whales during two summer
vessel surveys (1988 and 1991) and 46 whales during
the two autumn surveys (1984 and 1986). For the
final calculations he used the sum for the two years,
not the mean, which led to overestimation. For the
abundance estimate, he extrapolated the results
to the entire water area of the USSR assuming the
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Ha KapTe Ha PUCYHKE 2 B €r0 CTaThe BUIHO, YTO OOJBIIHH-
CTBO KOCATOK OBLJIO BCTPEUCHO B MPUOPEKHBIX Bonmax. [Ipu
pacyeTax YMCIEHHOCTH aBTOpP MPUHUMAI IIUPHHY TOJOCHI
HAONFOZCHUS 2 KM, XOTsI KOCATOK HEBOOPYKCHHBIM IJ1a30M
C BBICOTHI HAOIFOAATEILHOTO MOCTHKA MPH XOPOIICH MOro-
JIe MOKHO 3aMETUTh Ha OONbIIeH TUCTAHIUH, & B OMHOKIb
MOXXHO YBHJICTh U Ha PACCTOSHHUM 5-7 KM; pacueTHAs YHC-
JICHHOCTh OOpaTHO TPOMOPIUOHANBHA INMUPUHE YYETHOU
MOJIOCKI, TaK YTO 3aHIKCHHE €¢ IUPUHBI TPUBOIUT K COOT-
BETCTBYIOIIEMY 3aBBINICHUIO PACICTHOW YHCICHHOCTH. Pac-
yeTHast uncieHHocTh aiisi 30H6I CCCP B crarse IllyHTOBa
(1993) ykazana 12,6 TbIC. 0cO0eii iIeToM U 9,5 ThIC. 0cobei
OCEHBIO, UTO SBIIAETCSA OYEBUIHBIM CIICACTBUEM 3aBBIIICHHUS
Ha BCEX JTAlax pacycToB.

B nmamHO#t paboTe MBI TpenCTaBisieM MpPEABAPUTEIBHYIO
OLIEHKY YHMCIEHHOCTH IIOTOS,THBIX KOCATOK, BCTPEYAIOIIHNX-
csl B JICTHE-OCEHHHH meprof B 3amagHoi gacTu OXOTCKOTO
MODA.

doromarepual, HCIOIB30BAHHBIA JUII CO31aHHSA (HOTOKa-
Tayora, OblI cOOpaH B JIETHUH M paHHE-OCEHHUI NEepHoI B
2011-2013 u 2015 rr. PernoH paboT 0XBaThIBaJI MaTepHKO-
BOE IPHOpPEKbE U aKBATOPHUIO 3aJIMBOB OT YIICKOH I'yOBI Ha
3anaze A0 CaxalrHCKOIO 3ajuBa Ha BOCTOKE, a TAKXKE aKBa-
toputo llanTapckoro apxunenara (puc .1).

CopTupoBKa, pefakiys W aHanu3 (oromarepuana MpoBO-
nuuch B mporpamme ACDSee Pro 8 aBymst He3aBUCUMBIMHU
oreparopaMu, BKIIIOYas TMOBTOPHYHO 00paboTKy (ororpa-
(uii, MoOCHYXMBIIMX OCHOBOW JUIS paHee COCTaBJICHHOTO
¢dorokaranora 2011 r. (Inax u [ynexko, 2013). [Tomu-
Mo coOpanHoro Hamu B 2011-2015 rr. ¢oromarepuana, Mbl
BKJIFOYMJIM B aHan3 MaccuB u3 23 ¢ororpadwmii ¢ 11 unen-
TUQULIUPYEMBIMA OCOOSIMH KOCATOK, OTCHSTBIH BO BpeMs
TypucTH4ecKoi skcniequumu Ha [llantapckue octpoBa Epre-
HueMm Kysbpmenko B 2009 r. dororpaduu pazmenieHsl B ceTH
HHTEpHET 1o cchuike http://www.sakhscape.ru/vse albomy/
ekspeditsiya_na_shantarskie ostrova/, CHUMKH B OpHUIHU-
HAJIbHOM pa3pellieHnH JII00e3HO MpPeloCTaBlIeHbl aBTOPOM
0 HallIeMy 3arpocy.

OreHka YHCICHHOCTH IMPOM3BOIIIACE B Cpelie Mporpam-
mupoBaausi R (R-core team, 2014) mpm momormm makera
Rcapture (Rivest and Baillargeon, 2014), ucrons3ys npen-
TIOJIOXKEHUSI, YTO BHIOOpPKA NAHHBIX coOpaHa B: 1) 3akpbITOH
TIOITYJISIIIAA U 2) OTKPHITOM MOMYISIUN. BBIOOp «3aKphITO
MOMYJISIIANY OMPAaBJIaH B CIydasx, KOTAA: a) BEIOOpKA JaH-
HBIX coOpaHa B TEpHOJ, CYIIECTBEHHO OoJee KOPOTKHMH,
YeM CpEIHSS NMPONODKHTENBHOCTh KU3HU 0cobu; 0) ydu-
TBIBasi OCOOEHHOCTH OMOJIOTMH BHJA, MOXKHO TMpeHEOpedb
YPOBHSIMH CMEPTHOCTH W POXIAEMOCTH M B) obOecredeHa
PaBHOMEPHOCTH BBIOOPKH. BBIOOD «OTKPBHITOMN MOITYIISIIAN

distribution of killer whales was uniform, although
the map in Figure 2 in his paper shows that the
majority of killer whales were encountered in coastal
waters. In calculations, the author estimated the
effective strip width as 2 km, but from the bridge in
a good weather, it is quite possible to detect killer
whales from a larger distance; and if binoculars are
used, this distance may be as big as 5-7 km. Further,
the estimate is in inverse proportion to the width of
the survey strip; thus, decreasing the width leads to
the correspondent overestimate of the abundance.
Shuntov (1993) estimated the abundance for the
USSR waters as 12,600 individuals in summer and
9,500 in autumn, an obvious result of overvaluation
at all stages of analysis.

In this paper, we present a preliminary abundance
estimate for the mammal-eating Kkiller whales
encountered in the western Okhotsk Sea in summer
and autumn.

Photographic material was collected in summer and
early autumn of 2011-2013 and 2015 and was used
for creating a photographic catalogue of the whales.
The study area covered the mainland coast and the
waters of Udskaya Bay on the west to Sakhalinsky
Bay on the east, as well as the waters of the Shantar
archipelago (Figure ).

Sorting, editing and analysis of the photos were
conducted in ACDSee Pro 8 by two independent
operators, including re-analyzing of the photos that
were used for the earlier version of the photo-catalogue
in 2011 (IlUmax u Iynexxo 2013). In addition to
our photos of 2011-2015, we included a set of 23
photographs with 11 identified killer whalels — taken
by Eugeny Kuzmenko during a tourist expedition to
the Shantar Islands in 2009. Photos have been posted
on the internet under the link

http://www.sakhscape.ru/vse_albomy/ekspeditsiya_
na_shantarskie_ostrova/, and the files of original
resolution were kindly provided by the author upon
our request.

The estimate was calculated in programming
environment R (R-core team, 2014) in Rcapture
package (Rivest and Baillargeon 2014) and assumed
that the sample was collected in: 1) a closed
population, and 2) an open population. The choice of
‘closed population’ is justified when: a) the sample
collected within a period is significantly shorter
than the mean life expectancy for the species, b)
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uenecooGpaBeH B ClIy4asiXx, KOria OAHO HUJIN HECKOJIBKO YKa-
3aHHBIX BBIIIC YCJ'IOBI/Iﬁ HE BEIIOIHAIOTCS. B Hamem ClIydac
HCU3BCCTHO, OBLIO JTH C06J'I}OZ[CHO YCI0BUC PaBHOMEPHOCTU
BLIﬁOpKI/I, MO3TOMY MbI pacCUUTAIN YUCJICHHOCTL NOITYJIA-
WU KOCATOK, UCTIOJIb3Yys 00a nmoaxonaa.

«[ToBTOpHBIMU BCTpeUYaMM» CUHUTAIUCh BCTPEUHM OJHON U
TOH k€ 0cOOM KOCaTKU B pa3HbIe rofpl. Bropas u mocnemy-
IOIIHE BCTPEYH OHOTO >KMBOTHOTO B IpeJeNax OJHOTO ce-
30Ha, JaXKe B CIIyyae PEerucTPalldy ero B Pa3HBIX 3aJMBax B
aHaJIN3€e HE YUYUTHIBAIUCE.

3a mepuon uccienoBaHus ObUTO 3aUKCHPOBaHO 35 BeTped
pa3IMYHBIX 10 BexW4yuHE rpymnm kocarok (Tadm. 1). Yame
BCEro BCTpEYAMCh Tpynmbl oT 1 10 4 ocobeit (n=11) u ot 5
1o 8 (n=14). B msatu ciayvasx B rpymnmax ObuT0 3ahUKCHPO-
BaHO 9-12 KOCaTOK, M CTOJNBKO K€ pa3 MBI BCTpEYalIN arpe-
rauuu, cocrosuiue u3 14-28 xxuBoTHbIX. B nipenenax uccie-
JIOBAaHHOTO paifona (puc. 1) pacnpeneneHne KOcaTok ObUIO
Oosilee MM MeHee PaBHOMEPHBIM: T'PYIIIBI BCTPEYaNUCh B
AKBaTOPHSX BCEX MAaTEPUKOBBIX 3aJIMBOB U Y OCTPOBOB.

O0beM Harero ¢oromarepuana coctaBui 3516 ¢ororpa-
¢uii, Gonee MONOBUHBI KOTOPBIX OKA3aJHCh MPHUIOTHBI JUIs
(hoToneHTHUKALIUY OTACIBEHBIX 0COOEH.

considering the biology of the species, birth- and
death rates may be ignored, and c) the sample is
uniform. The choice of ‘open population’ is practical
if one or several conditions above are not met. We
don’t know if the condition of the uniformity of the
sample was met, so we calculated the abundance for
the killer whale population using both approaches.

We called ‘re-captures’ as the encounters of the
same individual in different years. The second and
all further encounters of the individual within one
season, even if encountered in different bays, were
ignored.

During the study, we recorded 35 encounters of
different size groups of killer whales (Table 1). The
groups of 1 to 4 (n=11) and 5 to 8 (n=14) individuals
were most common. In five cases, we recorded
groups of 9-12 killer whales, and the same number
of times we encountered aggregations consisting of
14-28 animals. The distribution of the killer whales
within the study area (Fig. 1) was more or less even:
the groups were found in all mainland bays and near
the islands.

Ta6mn.1. CrarucTrka BCTPEY KOCATOK (Hpe}.‘lCTaBJ’ICHH BCC Ha6J'IIOHeHI/I$I - GepemBme Hu C JIOAKH, HC3aBUCHUMO OT
PE3YyIbTATOB (i)OTOI/II[eHTI/I(i)I/IKaIII/H/I 1 MOBTOPHBIX BCTPEY OAHUX U TCX KE OCO6CI>1) B PAa3JIMYHBIX paﬁOHaX HUcCcie-

HOBaHHOﬁ aAKBaTOpUn

Table 1. Killer whale sightings in different regions of the study area. Represented are all observations — coastal and
from the boat, regardless of results of the Photo ID and repeated sightings of the same individuals

Kon-Bo Kon-Bo
Ton Paiion pabot BCTpeY oco0eit
Year Work region Number of Number of
encounters individuals
2011 Vnw0anckuii 3ai. / Ulbansky Bay 11 114
2012 Vnw0OaHckuit 3ai., 3ai1. Hukonas / Ulbansky, Nikolaya bays 3 28
2013 [MToGepexnbe oT Yackoii ryosl 1o Yibbanckoro 3ain. / Coastal waters 3 53
from Udskaya Gulf to Ulbansky Bay
Cesepo-3anagHas 4acTh CaXxaJMHCKOTO 3aJ1., aKBATOPHS
LlanTapckoro apxumesnara, YIp0aHCKHH 3a1., CeBepHas 4acTh
2015 | Tyrypckoro 3ai., Yackas ryba / NW part of Sakhalinsky Bay, waters 13 85
of Shantar Archipelago, Ulbansky Bay, N part of Tugursky Bay,
Udskaya Gulf

B pesynsrare mpoBeneHHOTo aHamM3a OBUIO MACHTH(HUIIH-
poBaHo 99 ocobeii (Bkirodas 11 kocarok m3 marepuana E.
Kyzemenko 2009 1), u3 HUX 5 JeTEHBIIIEH B BO3PACTE TPEA-

Our collection of photographs consisted of 3516
photos, more than half of which were suitable for
photo-identification of certain individuals.
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MOJIOKUTENBHO He Ooiee 3 jeT. Bee meTeHsbiny ObUTH HACH-
TUQUIIPOBAHBI («BCTPEUCHB)) CAUHOKIBI. V3 MONONBIX U
B3pOCIbIX 0cobeil 81 kocarka OblIa BCTpeUeHa €IUHOMK/IBI,
10 oco0eit BcTpeyamuch B TEUCHHUE JIBYX CE30HOB U 3 KOCar-
KH — B TCUYCHUE TPEX CE30HOB.

XoTst B maHHOH paboTe MOBTOPHBIE BCTPEYM B MpeAesax
CE€30HA HE BKJIIOYEHBI B aHAIU3 MIPU PACUETe YUCICHHOCTH,
CTOUT OTMETHUTh, YTO B TEUEHHE KaXKA0TO MOJIEBOTO CE30HA
B Pa3HBIX HAONMIONEHMSIX OBUTH TPyNIIBI KOCATOK W 0coOw,
BCTPEUCHHBIE 3a JIETO OoJiee OAHOTO pa3a. B HEKOTOPBIX city-
gasx (2015 rox) ogHHUX U TEX ke KOCATOK MBI BCTpEUalIn Ha
BbIxoze 3 CaxalnHCKOTO 3aJMBa, B I0ykHOH yactu LllanTap-
CKOTO apxwuriesnara, y nooepexns Tyrypckoro momyocTposa,
B Tyrypckom 3anmBe, ¥ MOBTOpHO — coycTs 1-1,5 mec — B
Vrckoit rybe, To ecTh 00JIBII0E KOMUIECTBO BCTPEY 33 CE30H
(tabm. 1) 66uT0 00YCIIOBIIEHO IMEHHO TEM, YTO OTHU U TE JKE
TPYIIBI TIEpeMEnIaliuch (M BCTPEYaINCh HaM) B Tpenenax
BCETO paiioHa MCCIEA0BaHUH.

[Tpn pacuere YNMCIICHHOCTH JUISl 3aKPBITOM MOMYISIMN (MC-
XOJISl 3 €€ OIpeAesIeHNsI) ObUIO PENIeHO NCKITIOYUTH BCTpe-
4yy JAETEHbINIeH U3 aHalu3a, MOCKOIbKY BCTPEUCHBI OHU
ObUTH B pasHble TONbI, IPHYEM 3 U3 5 HICHTHU(PHUIIMPOBAH-
HBIX — B 2015 1., mocnenHeM u3 Beelt BBIOOpKH. Kpome Toro,
JIETEHBIIIN KOCATOK B MEPBHIE TOJbI )KU3HU JHIIb B PEAKHX
CIIy4asiX UMEIOT XOPOILIO pa3IHYUMbIe JOITOCPOYHBIE Map-
KEpBl, U BEPOSITHOCTh WACHTH(UINPOBATH MX IOBTOPHO B
JIpyToi ce30H Maina. Takum o0pa3zoM, AJisl pacyeTa YHCiIeH-
HOCTH TIOITYJISILIUH MBI UCIIONIB30BAJIN BBIOOPKY M3 94 uneH-
TU(QUIUPOBAHHBIX 0cO0EH MOJOIBIX M B3POCIBIX KOCATOK,
BCTPEUEHHBIX B 3amagHOM oxoroMopse B 2009, 2011-2013
n 2015 rr. [lns BIOOpa ONTUMAIBHONW MOJIETH C MCHONB30-
BaHHeM (QyHKIuH closedp MBI OpHEHTHPOBAIUCH Ha Oaiie-
COBCKHH MH(OPMAITMOHHBIA KPUTEPHHA: ONTHMAJILHOW CUH-
Tajgach MOJEIb C HAUMEHBIIUM 3HAYEHHEM 3TOTO KPUTEPHUSL.
Cpenu Monenei aist BBIOOPOK C M3BECTHBIM JUCKPETHBIM
YHCIIOM CEpHI «OTIOBOB» (N=5, KOJIMYECTBO CE30HOB) TAKO-
BOM OKa3anach Mozenb Mt, cor1acHO KOTOPOIl YUUCIEHHOCTh
nonysimu coctaisieT 260,2 ocobeit (SE=54,0).

HOCKOHLKy OTKpbITasA MONYyJIAONUA MNPECAYyCMAaTpuUBACT IIC-
peMellieHre KUBOTHBIX B/W3 M3y4aeMOro paiioHa, a TakkKe
CMEPTHOCTh U POXKIAEMOCTh, Mbl «BEPHYJIN» B BEIOOPKY pa-
HEC UCKITFOYCHHBIX U3 aHaJIN3a MATEPhIX ﬂeTeHBImeﬁ, yBEJIU-
YHB YHCJIO BCTPEUECHHBIX €IMHOXIbI KOCAToK 110 86 ocobeit.
OI_ICHKa YHUCJICHHOCTHU OTKpBITOﬁ MonmyasAuuu ¢ UCIoJb30Ba-
HUeM QyHkuuu openp cocraBmia 240.4 (SE=72,4) kocarku.

Urak, Hambompliee 3HAYCHUE YHCICHHOCTH IIONyYMIOCH
TIpH ee pacyeTe IS 3aKpHITOi momynsiud. Tem He MeHee,
MaKCHMaJbHbIC 3HAYCHHUS OLECHOK UIS 3aKPHITOH U OTKPHI-
Toii momynsanuii (n+SE) mpakThdecku oawHAKOBHL 314 u

Our analysis has resulted in identification of 99
individuals (including 11 killer whales from the
material by E. Kuzmenko, 2009), from which 5 calves
presumably no more than 3 years old. All calves were
identified (“‘captured”) only once. From subadult and
adult whales, 81 animal were encountered once, 10
individuals were encountered twice (in 2 seasons),
and 3 whales — three times.

Even though re-sightings within one season were
not included in our analysis when calculating
abundance, it is noteworthy that in each field season
there were groups of killer whales and separate
individuals encountered more than once in different
observations. In some cases (2015), we encountered
the same whales at the exit of Sakhalinsky Bay, in the
southern part of the Shantar Archipelago, along the
Tugursky Peninsula, in Tugursky Bay, and again, in
1-1.5 months, in Udskaya Gulf. Thus, a large number
of encounters per season (Table 1) were due to the
movement of the groups across the entire study area
and their repeated encounters.

When calculating abundance for the closed
population, based on its definition, we decided to
exclude from analysis the calves, because they
were encountered in different seasons, and 3 of 5 —
in 2015, the last year in the sample. Besides, killer
whale calves in their first years of life very seldom
possess well-defined long-lasting markers, and the
possibility to identify them in the future is small.
Therefore, for the population abundance estimation,
we used the sample of 94 identified individuals of
subadult and adult killer whales encountered in the
western Okhotsk Sea in 2009, 2011-2013 and 2015.
To choose the optimal model after having applied
closedp function, we looked at Bayesian information
criterion: the optimal model had the lowest value
of this criterion. Among the models for the samples
with known discrete number of “capture” series (n=5,
number of seasons) such model was Mt, according to
which the abundance of population is 260 (SE=54)
whales.

Since the open population approach accounts for the
animals movement to/from the study area, as well as
mortality and birth rate, we have “returned” the earlier
excluded 5 calves into the sample, which resulted
in an increase of the number of once-encountered
whales to 86 individuals. The abundance estimate for
open population using the function openp amounted
to 240 (SE=72) killer whales.
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313 ocobeit, COOTBETCTBEHHO. B 11€710M 0CO0EHHOCTH OHO-
JIOTWW BHJA M METOIBI cOopa M aHanmm3a (poromarepuaia
BBIHYXJIAIOT HAC CKJIOHSTHLCS B MOJIB3Y BHIOOPA MOJENH «OT-
KPBITOM MOMYJISIUM» ¥ BKIIOUCHUS JETCHBIIIEH B aHAJIM3.
TakuMm 00pa3oM MMEIOIUECS HA HACTOSIIMHA MOMEHT JaH-
HBIE O IUIOTOSJHBIX KOCATKaxX B 3amagHoi yactd OXOTCKOro
MOPsI TIO3BOJISIFOT OIIEHUTh YUCICHHOCTh WX TOMYJISIIUH B
cpeareM B 240 ocobeii.

JlaHHBIE OTCNIE)XNBaHHS MEPEMELICHUH METOIOM CITyTHH-
KOBOT'O MEUEHHUSI HECKOJIBKHUX 0CO0€i MCCIIEIOBAHHON I10-
mysiun (Boltnev et al., 2016) cBumeTensCTBYIOT 0 TOM,
YTO KOCATKH, BCTpEUYEHHBIE (M moMedeHHbIe) B CaxanuH-
ckoM 3anmuBe u lllaHTapckoM pernoHe, TakkKe aKTHBHO
UCTIONIB3YIOT CEBEPHYIO M CEBEPO-BOCTOYHYIO AKBATOPHUIO
OXOTCKOTO MOpsI BIUIOTH 0 BepIIHHbI [IeHKHHCKON TyOBI
B 3anuBe lllennxosa. ®oTonaeHTnuKanus gaxxe mpu Ma-
moMm obwreme marepuana (mo 100 ocobeif) mokaszana, 4TO
KOCATKH 3aIlaIHOTO OXOTOMOPBS BCTPEUAIOTCS U y BOCTOU-
HOTO TOOepexbsi 0. CaxaivH, a B 3UMHHNA NEpUOT — U Y
ceBepHBIX Kypunbsckux octpoBoB (PmiaToBa W Ap., HACT.
cOopHUK). B 1eTHHX HayYHO-MCCIENOBATENBCKUX percax
(Shulezhko and Burkanov, 2012) mutoTosmHble KOCATKH
OBLITM BCTPEUYCHBI TOJIHKO B CEBEPHOI akBaTOpHH MOpS (B
TOM XK€ paiioHe, KOTOPBIM MOCELaIl TPU U3 YETBIPEX KO-
CaTOK, IOMEYEHHBIX B 3amagHOM oxoToMmopke B 2015 1),
a Bronb KypuibCkol Tpsiibl BCTpPEYAlUCh TOJIBKO PbIOO-
snHble KocaTku. CriemoBarensHO, 001acTh pacpoCTpaHe-
HUSI UCCIICIOBAHHOW MOMYJSAINY 3HAYUTEIBHO OOIIMpHEE
Hallero paiioHa paboOT M OXBATBIBAET MPAKTHYECKU BCIO
akBaropuio OxoTrckoro Mopsi. OOIIast YNCICHHOCTH TUIOTO-
SATHBIX KOCaTOK OXOTCKOTO MOpPSI MOXKET OBITh HECKOJIBKO
BBIIIIC HAIIEH OLEHKH, TAK KaK YacTb KUBOTHBIX, BO3MOXK-
HO, HE MOCENaeT BOAbI 3amagHoro OXOTOMOpBs, HO OHA
€Ba JIM CYIIECTBCHHO IPEBBIMIACT MONYYEHHYI0 HaMHu
pacueTHyro BennuuHy. MiMeHHO B CaxaJMHCKOM 3ajiBe
n anTapckom pernone (Romanov, 2014; Boltnev et al.,
2016) ¢ 2012 r. mpoBOAMTCA KUBOOTIOB KOCAaTOK B COOT-
BerctBuu ¢ OV, paccunTaHHBIM 1O pe3ynbTaTaM TpaH-
CEKTHBIX YYETOB II0 Bcel akBaTopuu OXOTCKOTO Mops 6e3
ydeTa BEJMYMH 3aI1acOB OT/IEJIBHBIX MOMYJALNHA U 0COOeH-
HOCTeH X reorpadudeckoro pacupeaeneHus. Jlo mposene-
HUSI CIICIUANIbHBIX HCCJIEAOBAHUN MO Pa3/eNbHOMY YYETy
YUCICHHOCTH TOMYJISIUHA TUIOTOSTHBIX U PBHIOOSIIHBIX KO-
CaToOK B JIaIbHEBOCTOYHBIX Bojxax Poccum, momydeHHas B
HaCTOAMIeH paboTe BeNMYMHA TpEACTaBIseT co0oil ennH-
CTBCHHYIO OOOCHOBaHHYIO OIICHKY YHCICHHOCTH ILIOTO-
SIHBIX KocaTok B OxoTckoMm mope. Ilpu orneHke 00peMoB
O/1Y xocaTku B pbIOOIIPOMBICIOBBIX MTO/I30HAX, BKIIFOYAIO-
KX aKBaTOpri0 OXOTCKOT0 MOpPSI, HEOOXOAUMO yUUTHIBAThH
HU3KYI0 YHCICHHOCTb HCCIIEIOBAHHON MOMYIISAIUH TIOTO-
STHBIX KOCATOK.

Thus, the estimate for the closed population
has resulted in the highest value of abundance.
Nonetheless, maximum values of the estimates for
closed and opened populations (n + SE) are almost
the same: 314 and 313 whales, respectively. In
general, biology of the species and the methods of
collection and analyzing the photo-material force us
to choose the model of open population and including
the calves in analysis. Thus, the data on mammal-
eating killer whales in the western Okhotsk Sea we
have obtained to-date suggest the abundance of the
population is about. 240 individuals.

Satellite tracked movements of several individuals
from this population (Boltnev et al. 2016) indicate
that the killer whales encountered (and tagged) in
Sakhalinsky Bay and Shantar region also actively
use the northern and north-eastern Okhotsk Sea as
far as Penzhinskaya Gulf of Shelikhov Bay. Photo-
identification even of a small number of individuals
(below 100) has shown that the killer whales from the
western Okhotsk Sea are encountered along eastern
Sakhalin, and in winter near the northern Kuril
Islands. (®unaroBa u ap., HacT. cbopHuUK). During
summer research vessel expeditions (Shulezhko and
Burkanov 2012), mammal-eating killer whales were
encountered only in the northern part of the sea (in
the same region that was visited by three of four killer
whales tagged in the western Okhotsk Sea in 2015),
while only the fish-eating killer whales were recorded
along the Kuril Islands chain. Hence, distribution of
the studied population is much wider than our study
area and covers almost the entire area of the Okhotsk
Sea. Total abundance of mammal-eating killer
whales in the Okhotsk Sea may be higher than our
estimate, since some animals, possibly, do not visit
the waters of the western Okhotsk Sea, but is unlikely
to be substantively higher. It is in Sakhalinsky Bay
and the Shantar region (Romanov 2014; Boltnev et
al. 2016), where live-captures have been conducted
starting in 2012 in accordance with TAT. These TATs
were based on the results of transect surveys over
the entire Okhotsk Sea and calculated without taking
into account the sizes of separate populations and
peculiarities of their geographic distribution. Until
dedicated research on separate abundance estimation
for the mammal-eating and fish-eating killer whale
populations of the Russian Far East is conducted,
the value obtained in this study represents the only
reasoned estimate of mammal-eating killer whale
abundance in the Okhotsk Sea. It is important to
consider the low abundance of the studied mammal-
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HICCTBISUIACH B PAMKAaX MPOCKTA 10 U3y4eHuHo 3anaqHo-oxo- | killer whale TAT values in the fisheries subzones of
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JleTyroliue B caXalHMHO-aMypCKOM M LIAHTAPCKOM paifoHax
3anagHoi yactu Oxorckoro mops oenyxu (Delphinapterus
leucas) orHOCATCS K €AMHOM 3amaJHO-OXOTOMOPCKOW
HOIMYJSIMH, CE30HHO Pa3IeNICHHOW Ha HECKOIBKO CKOTIICHHI
(cTam). DTH JNeTHHE CTala KOHUCHTPHPYIOTCS B BEPIIMHAX
MAaTEePUKOBBIX 3aJIMBOB YKA3aHHBIX BBINIC PAallOHOB (KapTy
cm. Illmak u nmp. B HacT. cOopH.). CreneHb W CPOKH HX
CE30HHOI H3OJAIMU OCTAIOTCS HEM3BECTHBIMH. J[0 CHX
HOp HESICHO, KaK OeNyXd HCIHONb3YIOT aKBaTOPHIO 3aJMBOB
[IAHTAPCKOTO PETHOHA, AJIS KOTOPOH XapaKTepHBbI MOIHbIC
NPHIMBHO-OTIMBHBIC TIEPEMEILICHHS BOAHBIX MACC, & TAKKE —
MOCEUIAIOT JIM OETyXH OJJHOTO CTaJa PaiiOHbI JIETHE-0CCHHEH
KOHIICHTPALMHU JPYTOro, T.C. IIEPEeMEIIAI0TCs JIH OHU MEXKIY
3aJIMBaMH JTHOO e Ce30HHO H30JMPOBAHBL

[Iporecc ycTaHOBKH CITyTHUKOBBIX MEPEIATYHKOB MyTEM OT-
J0Ba OENMyX M KPEIUICHHUSI METOK METOJIOM «IayYbUX HOKEK,
Kak 3710 genanock B CaxanuHckoM 3amuse B 2007-2010 rr
BO BpeMsi KoMMepuecKkoro xxuBoomioBa (Shpak et al., 2010),
OYCHB TOPOTOCTOSMINH 1 TOTEHIHAIBHO OMACCH IS KUBOT-
HBIX, CKOHIICHTPUPOBAHHBIX B OTAAICHHBIX IIAHTAPCKHUX 3a-
JIMBaX ¢ OBICTPBIMH TEUCHHUSMH.

Ilenpr0 JAHHOTO MWJIOTHOTO TPOEKTa OBLIO TPOTECTUPO-
BaTh JIBa HOBBIX JM3aifHa METOK, YCTAHOBHB HX Ha OCIyX W3
IIAHTAPCKUX CKOIUICHUH B YIHOAHCKOM 3allMBe W YICKOU
rybe MeToZOM, He TPeyCMaTPHUBAIOIINM OTIIOB JKUBOTHBIX,

Belugas (Delphinapterus leucas) summering in
Sakhalin-Amur and Shantar regions in the western
part of the Okhotsk Sea form a single Western-
Okhotsk population seasonally subdivided into several
aggregations (demographic units, sub-stocks), which
concentrate at the bottoms of the mainland bays (for
map, see Shpak et al. in the current issue).

The degree and period of seasonal separation of
demographic units from different bays remains
unknown. It is still unknown how belugas use the water
area of Shantar region bays characterized by ample
tidal water movements. Whether the whales from one
demographic unit in summer and autumn visit the area
of another demographic unit, i.e. if they travel between
the bays or remain seasonally separated, also is not
clear.

It is very costly for a project, and may be dangerous
and stressful for whales in these remote bays of the
Shantar region with fast-current to deploy satellite tags
by capturing belugas and attaching tags using the so
called “spider-leg” attachment technique as was done
in Sakhalinskiy Bay in 2007-2010 during commercial
live-capture operations (Shpak et al., 2010).

The objective of this pilot project was to test two
new designs of tags and deploy them onto beluga
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