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Puc. 1 — TloBenenue
napr Phoca largha wn
CEBEPHBIX  MOPCKHX
xotukoB  Callorhinus
ursinus TIpU  TPHOIH-
JKCHUH Te0(DU3UIECKUX
CYOB

Fig. 1 — Behavior of
spotted seals Phoca
largha and northern
fur seals Callorhinus
ursinus at oncoming of
seismic vessel

Figure captions:

A. on the back, on the
side

Vertically head down

Vacationers  northern
fur seals that were
observed during
movement to the new
trip line

B. Reaction of resting
northern fur seals at
working noise sources

B. Reaction of resting
northern fur seals at
vessel crossings
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Moukhametova. Visually recorded reactions of marine mammals during seismic surveys

na 55%. OnHoBpemMeHHO npu padotatommx MAU yBennun-
BaJIOCh Pa3HOOOpA3UC IBUTATEIBHBIX PEAKINN: 7% KOTHKOB
KOPMMIINCh, KpY>Kach Ha MecTe, 22% ynajsuiuch OT CyAHa,
11% — npuOnmxanuch K CyJaHy, HauOoJblIee KOJIUYECTBO
XKHUBOTHBIX (41%) mibuIn napaiensHo cynaHy. Bo Bpems ne-
PEXOI0B KOTHKH, YIUIBIBAIOLIUE OT Cy/{Ha, HE OTMEYAJINCh.

VYBeJIMUeHUE JOIM aKTHBHO JIBUT'ABLIMXCS >KUBOTHBIX ITPU
pabore UAU cBsi3aHO € JOMOTHHUTENBHBIM ITYMOBBIM BO3-
JeHCTBHEM, Ha KOTOPOE KOTUKH PearupoBai Ha 3HAUYUTEIIb-
HOM ynaJieHuH. YacTb OTJBIXAaIOIIMX KOTHKOB K MOMEHTY
UX perucTpanyy HaOJIIomaTeneM Iepexoluia U3 TPYIIIbI
OTZBIXAIONIMX B TPYIILY aKTHBHO JBHraBInuxcs. [Ipu cokpa-
IICHUU PACCTOSHHSA MEXTY MOPCKHMH KOTHKAaMH U CYJHOM
(o6pr9HO HE MeHee ueM a0 100 M) )KMBOTHBIE HETOPOIUIUBO
[IePEeBOPAYNBAINCE U HEMHOTO OTIUIBIBAJIHM, ITEPHUONMYECKU
BBINVIS/IBIBAST U3 BOABL. SIpkue OyH, HaTAHYThIE (ajbl H TPO-
Chl B OOJBLIMHCTBE CIydYacB IPHBJICKAJIM BHUMaHHE IIPO-
CHYBIIMXCSI KOTHKOB. B TedeHHe HECKOIBKHX MHHYT OHHU
IUIaBJId U HBIPSUTM B 30HE Pa3MELICHHS CEHCMHYECKOro
000pyOBaHUs, BHUMATEIBHO H3y4as €ro, a 3aTeM, OTepsB
nHTepec, orcraBanu ot cyaaa (Puc. 1,b).

Ha nepexonax MHOrue OTIBIXAIOIIUE JKUBOTHBIE HE CIbIIIA-
JIM TIpUOJIIDKaBIeecs: CYJHO ¥ MOJITyCKaIHd €ro Ha paccTos-
uue ot 50 M 10 5-10 M. BHe3armHOe npoOy>K1eHIEe BEI3BIBAIIO
OypHYIO PEakIHIO, YacTO COMPOBOXKAAIOIIYIOCS HIIEMEHTa-
MU yrpo3bl. KoTuku pe3ko nepeBopaduBaich B BOAE, MOA-
HUMaJIA TOJIOBY, B3bEPOIIMBAIM IIEPCTh U CTAPAINCH Kak
MOKHO ObIcTpee OTILIBITE B cTopony (Puc. 1,B). Ha paccro-
staun 6osee 100—150 M KHMBOTHBIE YCIIOKaMBAINCH U Jlaliee
BeJIN ce0s Kak IPH MPOXOXKACHUH Cy/IHa B pabodeM pexuMe.
WHorna Bo3Bpamainuck OIiKe K CyJHy, YTOOBI pacCMOTPETh
HCTOYHUK OECITOKOMCTBA WIIM YK€ HETOPOIUIMBO OTILIBIBAIIN
B CTOPOHY.

Benokpeuible Mopckue cBUHBH Phocoenoides dalli Taxxe
JIEMOHCTPUPOBAJIM HEKOTOPbIC Pa3iHyHs B MOBEICHYECKUX
peakuusx Ha pa3HbIX Y4acTKax. B mpuOpexHbIX paifoHax
peakuusi u3beranusi Bo Bpemst padotel MAU Obuia BbIpa-
JKeHa 3HAYMTENIFHO cjabee, YTO OTPaKaloCh Ha pacrpe-
JIENICHUU JKMBOTHBIX. BcTpeuaeMocTh BO BpeMsi padoOThI
AU na nonuayio momHocTh (0,17 3K3./4) HEe3HAYUTEIHHO
MpEeBBIIIaia COOTBETCTBYIOLIMI TT0Ka3aTellb Ha IMepexonax
(0,14 »k3./4). Ha mnyounax 6omnee 100 M, riae YMCICHHOCTD
MOPCKHX CBUHEH ObL1a HanOoJIee BHICOKA, @ HHTCHCHBHOCTh
XO03S1CTBEHHOH JACATCIBbHOCTH 3HAYUTCIIBHO HHUXKEC, UX KOJIN-
YeCTBO Ha mepexoaax Bodpactaio 10 0,47 3k3./4. Bo Bpems
pabotet AW Ha MOJHYIO MOIIMHOCTH BCTPEUAEMOCTH CBHU-
Heii He npeBbimana 0,02 5k3./4.

W3 npuBeeHHBIX JaHHBIX BUJHO, YTO JUISI MOPCKHX CBUHEN
Ha c1a00 OCBOCHHBIX akBaTopusix padboratomme MAU sBis-

the vessel, and most of the animals (41%) were
swimming in parallel to the vessel. During transits,
seals swimming away from the vessel were not
recorded.

An increase in the number of actively moving
animals during APS operation relates to additional
noise impact, which the seals responded to at
considerable distance. Some of the seals that were
resting when first recorded by the observer, changed
to the group of actively moving seals. When the
distance between the vessel and the seals declined
(normally not closer than 100m) the animals slowly
rolled over and swam off a little, looking back out
of water periodically. Bright buoys, tight halyards
and ropes drew the attention of the awakened seals
in most cases. For some minutes they would swim
and dive near the zone of the seismic equipment,
examining it closely and then, having lost interest,
lagged behind (Figure 1b).

During transits of the vessel, many of the resting
animals didn’t hear the approaching vessel and let it
approach to a distance from 50 to 5-10m. A sudden
awakening caused a furious reaction, which often
was followed by the elements of threat. The seals
harshly rolled over in the water, lifted their heads,
bristled up and tried to swim away as quickly as
possible (Figure 1B). At a distance of 100-150m the
animals came to rest and then behaved as in case of
passing the vessel in the standard operating mode.
Occasionally, they returned to the vessel to view the
source of concern or unhurriedly swam off.

Dall’s  porpoise  (Phocoenoides  dalli)  also
demonstrated some differences in behavioral
responses in various areas. In the coastal zones the
escape response during APS operation was expressed
rather weakly, which correlated with the distribution
of the animals. The occurrence of these porpoises
during APS operation at full power was 0.17 species/
hours. At depths more than 100m where abundance of
porpoise was rather high and vessel traffic intensity
was significantly lower, their abundance during
transits increased to 0.47 species/hour. During APS
operation at full power the occurrence of porpoise
didn’t exceed 0.02 species/hour.

From the data provided it is apparent that for
porpoises in weakly developed water areas the
operating APS is an additional factor of concern.
This is true regardless of the fact that the optimal
range of their acoustic perception (100-200 KHz) lies
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I0TCS JIOTIOJIHUTENILHBIM (haKTOPOM OeCHOKOHCTBa, HECMO-
Tps Ha TO, YTO ONTHUMAJBHBIN HaNa30H UX aKyCTHYECKOTO
Bocrpusitus (100-200 xI'17) JIeKUT 3HAYUTETTHHO BBILIE JTUa-
Na30Ha WHIyCTPUAIIBHBIX 3BYKOB, BKJIIOUAsl Cy/IOBbIC JIBUTa-
TEJIM ¥ UICTOYHHKH aKyCTHYECKHUX CHTHAJIOB, HCIIOJIb3yEMBbIe
B reonoropaseenke (Richardson et al., 1995). IIpu pabora-
IOIIMX HMCTOYHMKAX MOPCKHX CBHHEH HaOJOJalM TOJIBKO
Ha 3HAYUTEIbHOM PACCTOSHUM OT Cy/IHA — B CPEHEM OKOJIO
1100 M. IToutu 63% >KUBOTHBIX YNAJISUIUCH OT CyJHA B OBI-
cTpoM Temie, okoio 20% IBUTANINCh MapauIebHO CYIHY.
Kpyxunu Ha MecTe B MoMCKax KOpMa TOJIBKO 8% MOPCKHX
ceuHell. Ha mepexonax cpeqHee paccTosHHE O CyJHA CO-
kpamainocs 1o 700-800 m. KommuectBo ocobeit, ymanss-
HINXCSI OT Cy/IHA, CHIKAIOCH 10 30%, ABMKYIIMXCS K CYIHY
- Bo3pacraio 10 50% (Puc. 2;A,B).

Ceprix kutoB Eschrichtius robustus BO BCceM Iuamma3oHe
TIyOWH YaIie perucTpupoBayid Bo Bpems paborsr AU Ha
HOJIHYI0O MOLIHOCTb, HO Ha OOJIBIIEH YacTH aKBaTOPHU MX
pacnpezeneHye B nepruox paboThl M Ha Iepexofax Majo OT-
mmyganock. Jlo 50-meTpoBoit n306aTH B CpeHEM OTMEYalIn
0,020 3K3./9 Bo Bpems ceiicMocbeMku U 0,014 3k3./9 — Ha
nepexonax. Hax mrybunamu ceoimre 100 M mpu paboTarommx
WNAU peructpuposanu 0,018 3k3./9, BO BpeMs MEpexoaoB —
0,014 5k3./4. B MecTax OCHOBHOTO Haryia KOJHYECTBO KH-
ToB 1ipH pabortaronx MAUW ysenmmunBanock a0 0,69 3x3./4,
npu nepexoaax He npessimaino 10 0,10 sx3./49.

IIpu Bcex BHAax OBUraTeIbHON aKTUBHOCTH CPEAHEE pac-
CTOSIHHE OT KHTOB /10 CygHa ¢ paboraBmmmu AW Obiio
Oorple, YeM IpH Nepexonax Ha HOBBIH Mpoduib (cM. Tabi.
1). Tem He menee, 49% >KUBOTHBIX BO BpeMs paboTsl AU
Haxonwiuch B panuyce meree 1000 M oT cyaHa: U3 HUX B
7% — Ha pacctossauu 300-500 M, 42% — Ha paccTosHUHN
500-1000 m. Kakux-nmmubo 3HaYNTEIBHBIX OTIAMYMNA B II0-
BeIeHNH KUTOB B pazuyce 1o 1000 M ot cynHa u Oombiie
1000 m He 3aperucTpupoBaHo. Jlonsd KUTOB, IBUTABIIUXCS
K CyJIHY, B TIEpBOM ciTy4yae Obl1a faxke Boiiie — 13%, mpoTus
5,6% Ha nepexonax. BeTtpedaeMocTh KOPMUBIIHMXCS JKUBOT-
HBIX Obl1a OnmsKa: 76% B npenenax 1000-MeTpoBoOii 30HBI U
74% — 3a ee npenenamu. Takum 00pazoM, 10 TPUOIMHKECHUS
Cy[lHa KHTBI, Ul KOTOPBIX JOMOJHUTEIbHOE IIyMOBOE BO3-
JeCTBHE SIBISUIOCH (PAKTOPOM OECIOKOMCTBA MIIM THCKOM-
¢opra, ymsBany Ha Oe3omacHoe paccrosHue. bespasmny-
HBIE WM OoJiee yCTOWYMBBIE K TAaHHOMY BHJY BO3JICHCTBHS
JKMBOTHBIE OCTaBaJIMCh Ha OJIM3KOM PacCTOSIHUH, HO BCE XKe
3HAYUTENHHO OOJBIIEM, YeM HACTOSIINE W YIIACTBIE TIOJIE-
HHU, ONTHUMAJIbHBII AMANa30H 3ByKOBOI'O BOCIPHSTUS KOTO-
PBIX JIGKHT Ha Oojtee BHICOKHMX YacTOTax.

[IpuHATO CYMTaTh, YTO MPHU MPOBEACHUU TeO0(YU3UUECKUX
UCCIIEJOBAHUNM C IPUMEHEHHUEM ITHEBMOIYLIEK M JIPYIHX
TUIIOB UCTOYHHUKOB aKyCTHUECKHUX UMITYJIbCOB YCAThlE€ KUThI

well above the range of industrial sounds, including
the ship’s engines and acoustic signal sources used in
prospecting surveys (Richardson et al., 1995). With
sources under operation, the porpoises were observed
only at far away from the vessel — on an average, at
about 1100m. Almost 63% of animals moved away
from the vessel at a quick rate, about 20% moved in
parallel to the vessel. Only about 8% of the porpoises
were swimming around searching for food. During
transits, the average distance to the vessel reduced to
700-800m. The number of individuals moving away
from the vessel decreased to 30%, the ones moving to
the vessel increased up to 50% (Figure 2A-B).

Gray whales (Eschrichtius robustus) often were
recorded throughout the range of depths during
APS operating at full power, but in the open water
area their distribution during APS operation and at
transits differed insignificantly. Up to the 50m depth
curve, on average, 0.020 species/hour were recorded
during seismic surveys and 0.014 species/hour during
transits. At the feeding locations the number of whales
during APS operation increased up to 0.69 species/
hour, during transits their number didn’t exceed 0.10
species/hour.

With all the types of motion activity, the average
distance from whales to the vessel with APS operating
was greater than that at transits to the new profile (see
Table 1). Nevertheless, 49% of animals during APS
operation were within a radius of less than 1000m
from the vessel: 7% of them were at a distance of
300-500m, 42% were at a distance of 500-1000m.
No significant differences were observed in whale
behavior within 1000m radius or more from the vessel.
The rate of whales moving towards the vessel in the
first case was even higher — 13% versus 5.5% during
transits. The occurrence of feeding animals was close
to 76% within a 1000m zone and 74% beyond it.
Therefore, before the vessel approached the whales,
for which the additional noise impact was a factor
of anxiety or discomfort, they swam off to a safe
distance. Animals uninterested or more accustomed
to that type of effect stayed at close distance but still
at a greater distance than that for seals and fur seals,
which have an optimum range of sound perception at
higher frequencies.

It is commonly assumed that during geophysical
surveys using seismic source points and other types
of acoustic pulse sources that baleen whales are the
most vulnerable group. This assumption is based on
their auditory range which lies within low frequencies
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SIBJISIFOTCSL Hanboliee YsI3BUMOM TPYMIION, Tak Kak WX CIy-
XOBOI1 Jinarna3oH, Jiexaruii B 001acTu HU3KUX 4acToT (15—
30000 T'y mpu ontumyme okono 400-1000 I'm), mepekpsi-
BaeTcsl C JMala3oHOM WHIYCTPUAJIbHBIX 3BYKOB, BKIFOYAs
paboTy CyZOBBIX IBHIaTelied U aKyCTHYECKUX MCTOYHHKOB
(Richardson et al., 1995; Scientific synthesis..., 2012). B To
e BpeMsl 3Ta IpyIiia MIECKOIHUTAIOIUX XOPOLIO CIBIIIUT
npuoIKaromieecs reopru3nveckoe CyIHO Ha 3HAYUTEIILHOM
y/aJIeHHH.

IIpu cpaBHEHUH paclpeneNeHHs CepbX KUTOB Ha MEpPeXo-
nax u npu padore AW MOXHO OTMETHTH O0Jiee BRICOKYIO
JOJI0 KOPMHMBIIUXCS JKMBOTHBIX Ul IIEPBOTO Clydas —
93%, Torna Kak BO BpeMsI HCCIEJOBAHNI UX KOJINIESCTBO HE
npesbimano 74%. Tonpko mpu celicMOpa3BeaKe OTMEUEHBI
KWTBI, JBUTABIINECS K CyAHy U oT cyaHa — 9,1 un 4,5% co-
OTBETCTBEHHO. Bo Bpems nepexonoB Habmonamy ase rpyi-
IIbI )KUBOTHBIX — KOPMUBILHXCS U IDIBIBYLIHX MapaJuIeIbHO
cynny (Puc. 2;B-I'), 9To moaTBepkIaeT HaIMIUE PEaKIINU
CEepBIX KUTOB HAa HCTOYHUKH, BEIPAXKAIOIIEHCS, TaK ke KaK U
y ApYTHX TPYNI MOPCKHX MIICKONUTAIOIINX, B YBEIIMUCHUH
pa3HOOOpa3usl IBUraTeIbHON aKTUBHOCTH.

Mansix nonocatukoB Balaenoptera acutorostrata, XKak H
JIPYTHX MOPCKHMX MJIEKOITUTAIOIINX, BO BpeMs padoTsl MAU
HaOJIIONIAJI B CPEIHEM 3HAYHUTENLHO Jajibllle OT CyJHA IpH
BCEX BHJax JesTeNIbHOCTH (Tabn 1). BonbIIMHCTBO KHTOB
sToro Buaa (64%) crpeMmiioch yIisITh OT cynHa. Ha mepe-
X0J1ax peo0Iaaaiy >KUBOTHBIE, ABUTABIINECS NapauIebHO
cynty (44%). KonnaectBo ocobeil, IIIBIBYIIMX Mapajieib-
HO cynHy, He npeblmano 18%. KopMuBLInXcs KUBOTHBIX
yarie HaOJIoqall Takke BO BpeMst epexoioB — B 22% ciry-
yaes. [Ipu pabore MAU atoT nokazarens He npeBbiman 9%.
Jlons ManbIX MONOCAaTUKOB, HAMPABIABIIUXCSA K CyAHY, IpU
BBINTOJTHEHUH CEHCMOCHEMKH M Ha Iepexoax Obuia Oiam3Ka
—9u 11% cootBerctBenHo (Puc. 2; J1).

B npupomHBIX yCIOBHAX MOPCKHE MIIEKONUTAIOIINE TOKU-
JIAIOT 30HY AuckoMmdopTa. Bo3MOKHOCTh (U3HYECKHX TIO-
BPEXICHUN M CTOJIKHOBEHHS C CYIHOM BEJUKAa TOJBKO JJIS
HEKOTOPBIX KaTeropuii — caMOK C HOBOPOXKICHHBIMH -
TEHBIIIaMU, OOJLHBIX M CTapbIX KMBOTHBIX. B HEKOTOPBIX
CIIy4asx MIICKOIIUTAIOIINE NEeMOHCTPUPYIOT HEOXKHUIaHHBIC
(dbopMbl TIOBEACHUSI, OOYCIIOBJICHHbBIE HHIMBUAYaIbHBIMU
yepTaMH Xapakrepa. Tak, ycaTble KUTBI MOTYT BHE3aITHO
MOABIIATHCA BOMM3M cynHa. Ciaydan HEOXKHUAAHHOTO IPUOIH-
JKEHHsI Ha paccTosHue MeHee 5—50 M ObLIM OTMEYEHbI IS
MaJbIX TOJIOCATHUKOB, CEPhIX U SAMOHCKHUX IMAIKUX KHUTOB
Eubalaena japonica. norna HanpaBieHne ux JajbHee-
IO IBHKECHUS OCTAaBaIOCh HEU3BECTHBIM. B npyrux ciaydasx
KHTBI 4epe3 HECKOIBKO MUHYT OKa3bIBAINCh HA YJAJIEHHH OT
CyJ/lHa WK 32 KOPMOH MKy CEHCMONPUEMHBIME KaOeIsIMHU.
OnuH U3 STOHCKHX TIAJKUX KUTOB, 0OHAPYKEHHBIN Ha pac-

ranges (15-30,000Hz with optimum range of about
400-1,000Hz), is overlapped with the range of
industrial sounds including the ship’s engines and
acoustic signals sources (Richardson et al., 1995;
Scientific synthesis..., 2012). But this range of
sound detection also allows these baleen whales to
hear approaching geophysical vessel at considerable
distance.

When comparing the distribution of gray whales
during transits and during APS operation one can note
a higher percentage of feeding animals for the first
case — 93%, while during surveys their quantity was
not over 74%. Only during seismic surveys were the
whales observed moving towards the vessel and away
from the vessel 9.1% and 4.5%, respectively. During
transits two groups of animals were observed — those
that were feeding and those swimming in parallel
to the vessel (Figure 2B), which confirms the gray
whales response to the sources expressed in the same
way as in other groups of mammals, i.e. increase in
variety of motion behavior.

Minke whales (Balaenoptera acutorostrata), similar
to other marine mammals, were observed, during
APS operation at an average greater distances from
the vessel when performing all kinds of activities
(see Table 1). Most of these whales (64%) swam
away from the vessel. During transits, most whales
moved parallel to the vessel (44%). The number of
individuals moving away was not over 18%. Feeding
animals were also more often observed during transits
— in 22% of cases. With APS operating that index
was not over 9%. The percentage of minke whales
moving towards the vessel during seismic surveys
and during transits was almost the same — 9% and
11%, respectively (Fig.2; JI).

In the wild, marine mammals leave the zone of
discomfort. A chance of physical damage and being
struck by a vessel is high only for certain categories
— females with newborn calves, sick and old animals.
In some cases, the mammals demonstrate unexpected
forms of behavior due to individual personality traits.
Thus, baleen whales can appear near by the vessel all
at once. The cases of a sudden approach to a distance
less than 5-50m were noted for minke whales, gray
whales, and Japanese black whales Fubalaena
Jjaponica. Sometimes their further movement was
unknown. In other cases, the whales were noticed
off the vessel in a few minutes or abaft between the
seismic cables. One of the Japanese black whales,
detected at a distance of 1 km, suddenly moved
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A. JIBmwxkenue 0eJOKpBUIBIX MOPCKHUX CBHHEH K b. bricTpoe ABHKEHHE MOPCKUX CBUHEH OT
CyJIHY cyaHa

B. JIBW)KEHHE CEPOro KUTa IMapauiebHO CYJIHY

J1. Maublii moJiocaTuk, ABHIKYIUHCS K CYAHY E. AnoHckuii riiaikuit KUT nepecekaeT Kype
cy/Ha Ha paccTossHuu S0 M

Puc. 2. TToBenenune 6eOKpBUTBIX MOPCKUX cBUHEH Phocoenoides dalli (Odontoceti) n ycatbix xutoB (Mysticeti)
TIpY NPUOITIDKEHUN re0(U3MYECKUX CY/IOB

Fig. 2. Behavior of Dall’s porpoises Phocoenoides dalli (Odontoceti) and baleen whales (Mysticeti) at oncoming of
seismic vessel

Figure captions: A. The Dall’s porpoises movement to the vessel; b. Rapid movement of Dall’s porpoises from the
vesse; B. The gray whale movement parallel to the vessel; I. Feeding gray whales; JI. Minke whale moving to the
vessel; E. The North Pacific right whale crosses the vessel course at 50 meters distance.
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cTostHUM OoJiee 1 KM, BHE3aITHO OYEHB OBICTPO HAITPABUIICS K
cynny ¢ paborasimmMu MAU 1 yepes HECKOJIBKO MHHYT OKa-
3aJics Ha oBepxHOCTH B 50 M 0T Hero. J[anee KUT, TOPOTsCh
W 4acTo JIpIlIa, Havyaj nepecekarb Kype cynHa (PucyHok 2;
E). Paboratoee cyaHo SIBHO NpUBIIEKIO KuTa. Ho mpuduHb
9TOr0 MHTEpPECa OCTAIOTCSI HEBBIACHEHHBIMMU.

Kpome paznuuuii B NMOBEAECHHUH, ONPENEISAEMBIX BHIOBOU
MIPUHAUIC)KHOCTBIO M WHAWBHIYaJIbHBIMH OCOOCHHOCTSI-
MH JKHBOTHBIX, 3HAYUTEIBHYIO POJIb HIPAcT BBIPAOOTKA
aJalTUBHBIX PEaKIWi, CXOAHBIX JUIA pa3HBIX BHIOB. B yc-
JIOBUSIX MHTCHCUBHOTO TEXHOTEHHOTO BO3JCHCTBHS, Xapak-
TEPHOTO Il TIPUOPEKHBIX BOI ceBepo-BocToyHOoro Caxa-
JUHA, XUBOTHBIE OoOJiee TEPIHMO OTHOCSTCS K (haKkTopam
OecroKoiicTBa, HAa YTO YKa3bIBAa€T YBEJIIMUEHHUE UX BCTpeUac-
MocTH BO BpeMs paboTsl UAU. Y GonbIIMHCTBA )KUBOTHBIX
BEIpabaTHIBacTCS MpeACTaBIeHNe 00 omacHo# 30He. s Ha-
CTOAIIMX TIOJIEHEH PaJuyC TakoM 30HBI B 3aBUCHUMOCTU OT
JIeSITENFHOCTH cyAHa cocTaBisieT nopsnaka 300400 m, ms
Mopkel u MOpCcKuX KOTHKOB — 400-500 M, s MOpCKHX
CBUHEH, MaJIbIX ITOJIOCATUKOB U CEPHIX KATOB YBEINUUBACT-
cs B cpexneM 10 500-1000 m u 6oxee. Ilpu HaxXoXIeHNH 32
ee IpeeaMy peakys Ha GakTophsl OECIIOKOUCTBA Y )KUBOT-
HBIX OCIA0IsEeTCs], BIUIOTH O TIOTHOTO €€ OTCYTCTBHSI, YTO
BBIPA)KAETCSI B YMEHBIIEHUH JOIH OCOOCH, yOalsFoIuxcs
OT Cy/IHa, ¥ B YBEJINUEHUN KOJMYECTBA OTABIXAIOUINX U KOP-
MSIIUXCS KUBOTHBIX. [Ipy cCpaBHUTETBHO HU3KOH aHTPOIIO-
TeHHOW Harpy3ke, HabIromaeMoil Ha 6osee TITyOOKOBOIHBIX
ydacTKaxX, BCTPEYAEMOCTh JKHBOTHBIX INPH PaOOTAIOMINX
HNAWN cHmxaercs.

towards the vessel with APS operating and in a
few moments appeared on the surface at 50m off
the vessel. Then, the whale hasting and breathing
heavily moved on to cross the vessel’s heading
(Figure 2E). The operating vessel apparently
attracted the whale. However, the reasons of that
interest are still unclear.

Apart from behavioral differences determined by
the specific attribution and individual peculiarities
of the animals, elaboration of adaptive reactions,
identical for different species, play a significant
role. Under the conditions of intensive man-induced
impact typical for coastal waters of north-eastern
Sakhalin, the animals are more tolerant to factors
of disturbance, which is pointed at increase in
their occurrence during APS operation. Most of
the animals evolve an image of a danger zone. For
the seals the radius of such zone, depending on
the vessel activity, makes up about 300-400m, for
walruses and fur seals — 400-500m, for porpoises,
minke whales and gray whales the zone increases,
on an average, up to 500-1000m. When staying
beyond that zone the response to disturbance factors
is reduced up to full absence, which is expressed in
decrease in percentage of species moving away from
the vessel and in increase in a number of resting and
feeding animals. At relatively low man-induced
activity observed at deeper areas, the occurrence of
animals with APS operating is lower.
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CeBepo-3anagHoe JEKOHIIE CEBEPHBIX MOPCKUX KOTHKOB
Callorhinus ursinus Ha o. bepuara BozHukIIo B KoHne 1950-
x ropoB (Huxymma 1967, 1968; Uyrynkos 1971, 1985).
XoTs TepBBI HOBOPOXKICHHBIN IIEHOK OBUT OOHapyXeH
eme B 1941 r. Ha yuacTke «Pud», omHaKo TepBBIe TapeMbl
B KOJIMYECTBE CEMH LITYK OBUTH 3aperHCTPUPOBAHBI HA 3TOM
ydacTke Toapko B 1959 1. (Huxymun, 1967). Uctopuaeckuit
MK YUCIEHHOCTH CEBePO-3alaJHON IPYNITUPOBKU MOPCKUX
KOTHKOB HaOmromaincst B 1977 r, Korga METOIOM IPOTOHA
OBLIO 3apETHCTPUPOBAHO MaKCUMAIBHOE KOJIMYECTBO HOBO-
POXKIIEHHBIX AeTeHbImel — 16,7 ThIC. TOJIOB.

3a Bech nepuoa Habmonenuit 1959-2015 rr. Ha ocHOBe pac-

dera HabmoIaeMoii ckopoctr pocta | (Ko, 1979) uncien-
HOCTH OTJENBHBIX TOJOBO3PACTHBIX TPYII KOTHKOB OBLIO
BBIJICIIEHO HECKOJBKO 3TATlOB Pa3BUTHSA JIS)KOHUINA: BO3HUK-
HOBEHHE W WHTCHCHUBHBIA POCT UYHCIIEHHOCTH >KHBOTHBIX
(1959-1968 rr.), 3amemnennHsiii poct (1969-1974 rr.), me-
pHox yCTOHYMBOU BBICOKOH wmciaeHHocTH (1975-1979 rr),
cHmxeHne yuciieHHocTH (1980-1990 rr.), crarnarus (1991-
2015 rr.). [TocenHuii 3Tan mompasaenseTcs Ha ABE CTaInu:
1o 2001 . YUCIIEHHOCTh KOTUKOB Ha JIEKOUIIE NMEET TEH-
JIEHIUIO K CHIKeHuto, ¢ 2002 r. mo Tekyllee BpeEMs CKO-
POCTB pOCTa MOJOKUATEIBHAS, YTO MOYKET 03HAYATh ITEPEXOT
K HOBOMY IIEPHOY POCTa YACICHHOCTH KUBOTHBIX.

B OCHOBY BBIJICJICHUSA OTAIlOB IOJIOKCHA OLCHKAa CKOPOCTHU

T

PpOCTa YUCICHHOCTHU IICHKOB , IMOCKOJIbKY YHCJICHHOCTb

Northwestern Rookery of northern fur seals
Callorhinus ursinus on Bering Island appeared in the
late 1950s (Nikulin 1967, 1968; Chugunkov 1971,
1985). Although the first newborn pup was discovered
back in 1941 in the Rif Area, the first harems including
seven animals were recorded in this area only in 1959
(Nikulin 1967). The historical peak of northwestern
fur seal population was observed in 1977, when the
maximum number of newborn pups was recorded by
the chase-off method — 16.7 thousand animals.

Over the period of observations during 1959-2015,
based on calculations of the observed rate of population

growth 7" (Koli 1979) of certain age-sex groups of fur
seals, several stages of rookery development have
been observed: appearance and intensive increase in
the population (1959-1968), sluggish growth (1969-
1974), a period of stable high population (1975-1979),
decrease in population (1980-1990), and stagnation
(1991-2015). The last stage is subdivided into two
stages: until 2001 the fur seal population at the rookery
tended to decrease, and from 2002 until the present, the
rate of growth is positive, which may mean a transition
to a new period of growth in the fur seal population.

The stage divisions are based on estimates of the pup

population growth rate T, since the number of pups
born is the main indicator of the status of the population
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Tabmn. 1. HabGromaemast CKOPOCTh POCTa T YHCIICHHOCTH MIEHKOB, TAPEMHBIX CEKauel M CAMOK Ha Pa3HBIX dTarax
passutus CeBepo-3ananHoro nexouma o. bepunra B 1959-2015 rr.

Table 1. The observed rate of population growth 7 of pups, territorial bulls and females at different stages of
development of Northwestern Rookery of Bering Island in 1959-2015

ITomoBo3pacTHBIE TpyHITEl / Age-sex groups
[epuon /
Period Oran / Stage [enkn / | Tapem. cexaun / Camxku /
Pups Territorial bulls Females
1959- . .
1968 WurencuBHblii pocT / Intensive growth 0,62 0,49
1969- .
1974 Poct uncnennocru / Growth of population 0,05 -0,17
1975- YeroitauBas BeICOKast uncieHHoCTh / Stable high
. -0,01 0,26
1979 population
1980- . .
1990 CHmxenue uucieHHocTH / Decrease in population -0,04 -0,02
1991- CrarHanusi ¢ OTpUIATEIbHON TeHASHINEH /
2001 Stagnation with negative trend -0,03 0,02 0,00
2002- Crarganus ¢ moJIOKUTEIFHON TEHIEHIINEN /
2015 Stagnation with positive trend 0,02 0.01 0,02

NPHIUIONA SBJISETCSI OCHOBHBIM ITOKA3aTENIeM COCTOSHUS CTa-
na (Huxynwma, 1968). Kak BugHOo n3 Tabmmmsr 1, B 1969-
1974 1. m 1975-1979 1. Ha NexOuUIIe HAbMIOOAMAaCh Pa3HO-
HanpaBJIeHHasl IHMHAMHUKa IIPUPOCTa YUCICHHOCTH LIEHKOB
1 TapeMHBIX ceKaueil. DTo 0OBSICHIETCS TEM, YTO B Cepenu-
He 1960-x rogoB HavyaJICS TMPOMBICEN CaMIIOB, KOJHIECTBO
B3pOCIHBIX 0c00eil (0COOEHHO XOJOCTAKOB, KOTOPHIE IOJ-
BEpPrajich MaKCUMalIbHOMY U3BATHIO) PE3KO CHH3WIOCH. B
1973 r. Ha nexOwume OBIIO 3aperHCTPHUPOBAaHO Bcero 260
CaMIOB, U3 KOTOPBIX 217 SBISINCE TapEMHBIMU CEKauyaMH.
. W. YyrysakoB (1975) monaraet, 4To U3 HEKOTOPHIX IO-
KOJIEHUI KOTHKOB Hadajna 1960-x IT. BRIOMBAINCH TPAKTH-
4ecKd Bce caMibl. UToOBI HOBOE JIXKOUIIEe HE TPEKPATHIIO
CBOE CYLIECTBOBAHHE B PE3YNIBTATEe YPE3MEPHOTO IPOMBIC-
na, mo0praa camroB B 1974-1977 rr. 6bU1a TOTHOCTHIO TIpe-
kpamieHa. Takue Mepbl O3BOJIMIM BOCCTAHOBUTb UX YHC-
JICHHOCTb, a TAK)K€ OIITUMH3HPOBATH COOTHOLIEHHE MEXIY
PEnpONyKTHBHEIMU OCOOSMH Pa3HBIX IIOJIOB.

PoCT YHCIIEHHOCTH XUBOTHBIX Ha JICKOUINE MPOIOIIKAII-
cst 16 ner (28,0% Bcero BpeMeHH Pa3BHUTHUS), yCTOWUIHMBAs
BBICOKAsI YUCICHHOCTD — 5 JieT (8,8%), CHUKCHHE YUCIICH-
nHoctu — 11 ner (19,3%), crarnamnus ¢ OTpULATENbHOMN TEH-
nmenrueit — 11 ner (19,3%), cTarHanus ¢ MOJXOXKHUTEIBHOU
TEHJICHIINEH HOBOTO pocta — 14 net (24,6% BpeMeHH pas-
BuTHs). [10 mpUBENECHHBIM JaHHBIM BUIHO, YTO Hambolee

(Nikulin 1968). As seen from Table 1, in 1969-
1974 and 1975-1979, there were multidirectional
dynamics of the increase in the number of pups
and territorial bulls at the rookery. This is because
in the mid-1960s the male seal hunt started, and
the number of adult animals (especially bachelors,
who were captured most) sharply declined. In 1973,
only 260 males were recorded at the rookery, of
which 217 were territorial bulls. D. I. Chugunkov
(1975) believes that almost all males of some fur
seal generations of the early 1960s were killed. To
ensure that the new rookery would not cease to exist
as a result of excessive hunting, the hunting of males
was completely terminated in 1974-1977. Such
measures allowed restoration of the population, as
well as to optimize the ratio between mature animals
of different sexes.

The fur seal population at the rookery grew for 16
years (28.0% of total development time), stable high
population — 5 years (8.8%), decrease in population
— 11 years (19.3%), stagnation with negative trend
— 11 years (19.3%), stagnation with positive trend
of new growth — 14 years (24.6% of development
time). According to the available data, it can be seen
that the stages with positive growth dynamics are
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Puc. 1. JIluramuika 4MCIICHHOCTH CaMIIOB U IICHKOB Ha CeBepo-3amnaHoM Jiexouie o. bepunra

Fig.1. Changes in bulls and pups abundance on the North-West rookery of Bering Island

pacTSHYTHIMU TI0 BPEMEHH SBIISIOTCS 3Tambl C MOJOXH-
TEIbHOU TUHAMHUKON poCTa, 3aHUMaroIKe B cyMMe 52,6%
(mpumepHo 30 net).

Tlocne 1981 r. mOroJIOBEE KOTHMKOB HA4all0 CHHXKAThCS
BILUTIOTH 710 1990 I, Kor/a y4eTHasi YUCIEHHOCTH IIEHKOB CO-
crasmia 9,09 Teic. ronos (puc. 1). K xoHIry aToro nepuona
HayaJlach Jierpajanus 3amagHoi 4acTh JISKOMIa, Ipexae
Bcero rapemHoro ydactka «KormoBunay. Ilepmoxn crarna-
UM C OTPHULATEIbHOW TEHJEHLUEH pocTa YHMCIEHHOCTH
XapaKTepU3yeTCsl TOBOJIBHO KPYTHIMU NMHUKaMHU YBEJINYCHUS
YHclla HOBOPOXKICHHBIX KOTHUKOB B OTAEIbHBIC roabl. [Ipu-
MEpHO B 9TO K€ BpeMs HAONIONAeTCsl YBEIUUSHNUE KOJIHYE-
CTBa Pa3HbIX KaTeropuil camios. Bo3MOXHO, 3TO siBICHHE
00BsCHACTCS MpeKpaIleHueM MpoMbIciia KOTHKOB ¢ 1992 1.
U PE3KUM YMEHBIICHHEM AaHTPOIOT€HHOTO BO3ICHCTBUS.
OpHakKo HE UCKIIIOYEHBI ¥ OIIHMOKH B pacueTax YUCICHHOCTH
MIPUIUIONA MIPH YePeOBAaHUH HCIIOIB30BAHUS METO/IOB yue-
Ta IPHUILIOJA TPOTOHOM MJIH MaTeMaTUYEeCKUM 10 METO/INKE
I"A. Hecrepoga (2002).

B ronel HHTEHCHBHOIO POCTa U YCTOHYMBOM BBICOKOH 4HC-
neHHocTH cTtana Ha CeBepo-3amagHoM JIexKOUIe OCHOBHBI-
MU IIPOAYKTUBHBIMH LIEHTPaMH ObLIN OKPaWHHBIN 3ama THBIH
y4acToK «KOTJIOBHHA» U HEKOTOPBIE IEHTPAIIbHBIE YUaCTKU:
«Uenrpanbublit»y, «Kapman» u «Pug». OnHako K Hadamy
2000-x romoB ydacTok «KOTIOBHHA» NpakTHUYECKU IEpe-
CTaJ (yHKIMOHMPOBATh B Ka4eCTBE rapeMHON TEPPUTOPHH,

the most extended in time, accounting for a total of
52.6% (about 30 years).

After 1981, the seal population began to decline until
1990, when the number of pups was 9.09 thousand
animals (Fig. 1). By the end of this period, the decay
of the western part of the rookery began, primarily
the Kotlovina area of the rookery. The period of
stagnation with a negative trend in population
growth is characterized by fairly sharp peaks of
increase in the number of newborn seals in certain
years. Approximately at the same time, there was
an increase in the number of different categories
of males. Perhaps, this phenomenon was due to the
cessation of the seal hunt since 1992, or perhaps a
sharp decrease of human-induced impact. However,
differences in calculating the number of pups may
be due to alternating methods used for counting
pups by the chase-off method or by G. A. Nesterov’s
mathematical methods are as likely as not (2002).

In the years of intensive growth and stable high
numbers of the herd at the Northwestern Rookery,
the marginal western area of Kotlovina and some
central areas, such as Tsentralny, Karman and Rif,
were the principle centers of productive. However,
by the beginning of the 2000s, the Kotlovina
Area had practically ceased to function as a harem

Mopckue mnekonutatowme Nonapktukn. 2018. Tom 2.

77



Nikulin and Anikina. Some specific aspects of development of the Northwestern (Severno-Zapadnoye) ...

Ha HEM pPETUCTPUPOBAIUCH JIMIIL €AMHUYHBIE TapeMbl U
HOBOPOXKJICHHBIC IIeHKUA. Ha 3To#l Teppuropuu oOpa3opa-
JIaCh XOJIOCTSKOBAas 3aJICXKKa, YCHUIMB HEOIArONpUATHYIO
00CTaHOBKY Il OKPAaWHHBIX MAaJIOYHCICHHBIX TapeMOB,
[IOCKOJIbKY MOJIOJIbIe KOTUKH-CAMIIbI OTJINYAIOTCS arpeCcCHB-
HBIM MOBEICHUEM B OTHOLIEHUH HOBOPOXJACHHBIX IIEHKOB U
HEpEeIKO UX YHUUTOXKAIOT.

Hauunas ¢ 2002 1., HabnrogaeTcst TEHACHINS K YBETUICHUIO
o01mIel YNCICHHOCTH IEHKOB Ha JIeKOHIIe. AKTUBHO pa3-
BMBAIOTCSI BOCTOUHbIE ydacTku: «Ilecuanka», «mbic Kup-
MUYHBI» U «OyxTa KupnuuHasy», raje HHTEHCUBHOCTE (op-
MHUPOBaHHS TapeMOB U yBEIHUICHUE POXKIAECMOCTH 3aMETHO
OTIIMYAIOTCS OT KIEHTPAIBHBIX)» (CTAPBIX) YIACTKOB, K KOTO-
peiM otHOcsATest  «LlenTpansHbIity, «Pud», «Pud-Kapman»
n «Kapmany». Hampumep, B Hacrosimiee Bpemsi Hamboiee
MIPOAYKTHBHBIM SABIIAETCS y4acToK «Ilecuankay», Ha KOTOPOM
B 2012 1. pommiiocs 3,8 THIC. MIEHKOB, Torna kak B 1981 r.
OBLTO 3aperucTpupoBaHo JUIIb 860 HOBOPOXKAEHHBIX. Mak-
CHMAaJIbHBIN YPOBEHb CMEPTHOCTH Ha JISKOHIIE HabIrIomancs
B 1975 1. m cocraBun 43,9% (6890 ocobeit). B nmocnennme 5
JIET CPEAHUH YPOBEHB MaJeka MPHUIIOa HAXOAUTCS B Ipe-
nenax 14%.

MakcumanpHas 001asi YMCIEHHOCTh CeKauel Ha JiexxOuIe
— 2345 ocobeit — O6bu1a oTMedeHa B 1984 1., MakcuMyM Ta-
PeMHEBIX cekadelr — 768 ocobeit — B 1979 1. Yuactku «Kot-
noBuHAY U «lleHTpanbHbI», TOCTUITIM CBOETO pacuBeTa K
1978-1979 rr., Korna 37aech OBUTH YYTEHBI COOTBETCTBEHHO
154 u 248 rapeMHbIX cekada. 3aTeéM Ha4dajloCh CHIDKEHUE
storo mokasarens, U B 2000 1. Ha «KoTimoBuHe» He OBLIO
0o0OHapy>KeHO HHU OIHOTO rapeMHOro cekada. [IpaBnma, B mo-
CJIETyIOIINE TO/BI Ha 3TOM YYacTKe Bce JKe 00pa30BhIBAIICE
OTAenbHbIE rapeMsbl, ogHako ¢ 2006 I 31ech perucTpupyercs
MaKCHMYyM OJUH rapeMHsblil cexad. [loxoxkue sBlIeHust oT™Me-
yamuchk U Ha yuactke «lleHTpanbHeliy, roe nocae 1979 .
KOJIMYECTBO FApEMHBIX cekauell cHikanoch u B 2015 . co-
CTaBHJIO MAKCUMYM 35 TapeMHBIX CaMIIOB.

[TporuBoONONOXKHAS TUHAMHKA JISKOUIIHBIX TPOLIECCOB Ha-
OJrof1aeTCsl HA BOCTOYHBIX OKpauHHbIX yuacTkax. Co BTOpoi
mosioBUHBI 1970-X TOMOB MOCTOSHHO YBEIHMYMUBAETCS KO-
JINYECTBO I'apeMHBIX cekauell Ha ydactke «llecuanka», u B
2008 r. oTMeueH ucTopudeckuii MakcuMyM — 320 ocobeit.
B 2011 r. oTMedeH MakCUMyM TapeMHBIX CeKadel Ha MBICE
Kuprmunom — 165 ocobeii u B 2009 1. — 62 ocobu B OyxTe
Kupnuunoii.

OO01m1ast YUCICHHOCTh TAPEMHBIX CEeKauel Ha JISKOUIIEe Mpu
pPa3HbIX dTanax pa3BUTHsA Haxoawiach B mpegenax: 1959 r.
— 7 ocobeit, 1960-1974 rr. — 21-481, 1975-1981 rr. — 297-
768, 1982-1990 rr. — 486-653, 1991-2001 1. — 263-636,
2002-2015 rr. — 398-649 ocobeii. B nemom HaOmromaemas

territory, and only single harems and newborn pups
were recorded there. In this area, a bachelor ground
was formed, strengthening the unfavorable situation
for marginal small harems, since young male seals
are distinguished by aggressive behavior towards
newborn pups and often kill them.

Since 2002, there has been a trend towards an increase
in the total number of pups at the rookery. The eastern
areas are actively developing: Peschanka, Kirpichny
Cape and Kirpichnaya Bay, where the intensity of the
harem formation and the increase in the birth rate differ
significantly from the “central” (old) areas, which
include Tsentralny, Rif, Rif-Karman and Karman. For
example, the Peschanka Area is the most productive
now, and 3.8 thousand pups were born there in 2012,
whereas only 860 pups were recorded in 1981. The
maximum mortality rate at the rookery was observed
in 1975 and amounted to 43.9% (6,890 individuals).
In the last 5 years, the average mortality rate of pups
is in the range of 14%.

The maximum total number of bulls at the rookery
amounting to 2,345 individuals was recorded in
1984, and the maximum number of territorial bulls
of 768 individuals was recorded in 1979. The areas of
Kotlovina and Tsentralny reached their peaks by 1978-
1979, when 154 and 248 territorial bulls, respectively,
were counted there. This value then began to decline,
and in 2000, not a single territorial bull was found
in the Kotlovina area. Though in the following years
separate harems were nonetheless formed in this area.
However, since 2006, a maximum of one territorial
bull was recorded here. Similar phenomena were
observed in the Tsentralny Area, where the number
of territorial bulls decreased after 1979 and was a
maximum of 35 territorial males in 2015.

The opposite dynamics of the rookery processes is
observed in the eastern marginal areas. Since the
second half of the 1970s, the number of territorial bulls
in the Peschanka Area is constantly increasing, and a
historical maximum of 320 individuals was recorded
in 2008. In 2011, a maximum of territorial bulls was
recorded at Kirpichny Cape — 165 individuals, and in
2009 — 62 individuals in Kirpichnaya Bay.

The total number of territorial bulls at the rookery
at different stages of development was: 1959 — 7
animals, 1960-1974 — 21-481 animals, 1975-1981
— 297-768 animals, 1982-1990 — 486-653 animals,
1991-2001 — 263-636 animals, and 2002-2015 — 398-
649 animals. On the whole, the observed rate of bull
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Tabm. 2. Habmronaemast CKOpOCTh POCTa §= YMCIICHHOCTH FAPEMHBIX CEKadeH, IIEHKOB M CAMOK M0 OT/IENIbHBIM y4acTKaM
u B 1iesioM o Cesepo-3amagnomy sexouiry B 1975-2015

Table 2. The observed rate of population growth  of territorial bulls, pups and females in separate areas and on the
whole at Northwestern Rookery in 1975-2015

IMepuon / Period 1975-1979 | 1980-1990 | 1991-2001 1290%11- 2002-2015
I'apem. Iapem. T'apem. I'apem.
Fovima / Grou cekayu / cekaun / cekauu / [lenku cekayu / Ilenku | Camkwu /
124 P Territorial | Territorial | Territorial | /Pups | Territorial | /Pups | Females
bulls bulls bulls bulls

Kotnosuna / Kotlovina 0,26 -0,09 -0,27 -0,30 -0,44 -0,20
Llentp / Center 0,29 -0,10 -0,09 -0,38 -0,05 -0,04 -0,05
Pu¢-Kapman / Rif- -0,02 0,33 20,04 | -0,05 -0,08
Karman
Pug / Rif 0,18 -0,06 -0,08 -0,58 0,01 -0,04 0,07
Kapman / Karman 0,16 -0,02 -0,24 -0,01 -0,02 -0,02 0,00
Tlecuanka / Peschanka 0,08 0,05 0,03 0,12 0,02 0,04 0,00
u. Kupruitastuiit / 0,40 0,05 -0,06 0,07 0,05| 0,05 0,02
Kirpichny Cape
6x. Kuprnimunas /
Kirpichnaya Bay 0,51 0,04 0,09 0,09
B yenom no nexcouwyy
/ At the rookery on the 0,26 -0,02 -0,02 -0,03 0,01 0,02 0,02
whole

CKOpPOCTBb pOoCTa L YHCIIEHHOCTHU CeKadei COOTBCTCTBYECT Ha-

OiromaeMoit CKOPOCTH POCTA YUCICHHOCTH MPHILIONA

IIpu ananm3e mamsbix ¢ 1979 mo 2015 1. (korga ceBepo-3a-
najgHas rpyHrnupoBKa KOTHKOB yXKe BOCCTAHOBHIIACH TTOCIIE
HenpoayMaHHOTO npombicia 1960-70-X romoB, W WCIONb-
30BaHME JISKOWIA BEIOCH OoJee PalHOHAIBHO, C COXpa-
HEHUEM ONTHMAaJIbHOTO COOTHOIICHHUS MEXIY Pa3IHnYHBIMU
MIOJIOBO3PACTHBIMH TPYNIaMi) HaMH OBUI pacCUMTaH KO-
a¢¢unment xoppemsanuu CriupMeHa W yCTaHOBICHA CTaTH-
CTHUYECKH 3HAYMUMAsl CBSI3b MEXKY IMHAMHUKON YHCICHHOCTH
camroB u mmeHKoB (1s=0,75; N=37; p<<0,001)

Crnenyet otMeTuth, 4to ¢ 2010 1. mo 2015 . MakcuManbHas
YHCICHHOCTh TAPEMHBIX CEKauel Ha JIeKOMINe Koiebanach
HE3HAUNTEILHO M cocTaBisna 558-594 ocobu, a oOmree
konmuuectBo  gocturaino  1402-1460  ocoOeit.  Taxkas
cTa0WIm3aIys YHCICHHOCTH B3POCHBIX CAMIIOB IIOKa
HeoOBsACHIMA. BO3MOXHO, HEKOTOPBIE CEKauu HE BRIXOAT Ha
HATaJbHOE JICKOHUIIIE, a TPOIOIDKAIOT IBIXKCHHUE B BOCTOYHOM
HaTIpaBJICHUU ¥ 00pa3yr0T HOBBIC MECTa TAPEMHBIX 3aJICIKEK,
yeMy eCTh MOATBEpXkJACHUs. JIBIkeHHEe B 3amaJHOM

population growth r correlates with the observed rate
of pup population growth.

When analyzing the data from 1979 to 2015, we
calculated the Spearman’s correlation coefficient and a
probably significant correlation between the dynamics
of male and pup population (rs=0.75; N=37; p<0.001).
This was the time period when the northwestern group
of seals already recovered from the ill-considered
hunting of the 1960-1970s, and the rookery was used
more rationally, with maintenance of the optimal
relation between different age-sex groups

It should be noted that from 2010 to 2015 the maximum
number of territorial bulls at the rookery fluctuated
insignificantly and amounted to 558-594 individuals,
and the total number was 1402-1460 individuals.
Such stabilization of adult male population is not yet
understandable. Perhaps some of the bulls did not go
to the natal rookery, but continued to move eastward
and form new territorial grounds. This was recently
confirmed. Westward movement is also possible.
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HaIlpaBJICHUH TaKkXe He uckitodeHo. Hampumep, B 2015 1.
JBa rapema HaOmonanuch Ha Mbice CeBepo-3amagHoM B
CKOTUIEHUU XOJIOCTSIKOB.

Haunbonpimee KOTMYECTBO caMOK Ha Oepery eKeromHo
ormeyaercss mpumepHo 15-20 wioma. Ilpm  sTOM
HaAOJIOMAIOTCS U3MEHEHUS B OOIIEM KOJIMYECTBE CAMOK Ha
pasHBIX ydacTkax. Tak, ecnu B 1993 1. Gonee mOMOBUHBI
camok (52,1%) HaxoAnIHCh HAa EHTPANBHBIX y4aCTKax, TO
B 2015 1. 3mecr ux Oputo umb 19,3%, a Ha OKpaWHHBIX
BOCTOUHBIX yuacTkax 3aduxcupoBano 80,7% caMok.
ITpu 3TOM COOTHOIIEHHE PAa3HOBO3PACTHBIX TPYIII CaMOK
Ha ILEHTPAJBHBIX W MepUPEepHHHBIX ydyacTKaxX TaKxkKe
pasmuuaerca. Ecnu B 1993 . B menom mo sexoOunry B
[epHoJl MAaKCHMalbHOM YHCICHHOCTH CaMOK MOJIOJbIE
ocobu coctaBmsu 25,5%, TO Ha IEHTPAIBHBIX Y4acTKax
87,8% cocraBnsanu crapeie camMku U 12,2% — Moinoneie, B
TO K€ BpeMsI Ha OKPAaMHHBIX Y4acTKax HaOromajach nHas
KaptuHa: 65,5% cTapsix caMok mpoTuB 34,5% MOIOIBIX.
CooTHOLIEHNE CaMOK pPa3HOro Bo3pacTa Ha TrapeMHON
TEPPUTOPHUH JISKOUIITa N3MEHIIOCH B IEPUO HAOIIOACHUN
2012-2015 rr. Tak, mpm Makcumyme camok B 2012 r
MoJonbie coctaisaau 16,3%, 2013 —16,1%, 2014 — 20,8%
n 2015 — 16,5%. Ordero mpoucxodsT Takue KonebaHMs
YHCJIIEHHOCTH Pa3HOBO3PACTHBIX KUBOTHBIX, IIOKa HESICHO.

AHanmu3 JaHHBIX 10 CPOKaM BBIXOJIA HA JIKOHMIIE MEePBBIX
caMmok 3a nepuoa 1969-2015 rr. mokasza, 4To B FOABI pocTa
YUCJIEHHOCTH CEBEpO-3alaJHOW TPYNIUPOBKU IIEPBBIE
camku Beixomwin Ha Oeper 10-12 utons (1969-1973 rr), B
robl yCTOWYMBON BHICOKOM YUCIEHHOCTH U MO CIEAYIOIIETO
CHUKCHHS YUCIICHHOCTH HaOMronancs 0ojiee paHHUH BBIXOT
nepBbIX caMok Ha Oeper — 04-09 urons (1976-1987 rr.), B
MepuoJl CTarHallud ¥ Hayaja HOBOTO POCTa YHCIEHHOCTH
IIepBbIe CaMKH perucTpupoBainuck 13-16 urons (1995-2011
IT.), TIpY JATbHEHIIIEM POCTE YUCICHHOCTH TPYIITHUPOBKU
BHOBB HaOIromaeTcs Ooyiee paHHUH BBIXOH caMok — 10-12
nioHs (2012-2015 rr).

Takum oOpa3oM, mEepHOIBI POCTa M YCTOWYUBOM BBICOKOM
YHCJICHHOCTH XapaKTepU3yrTCs 0oJjiee PAHHUM BBIXOIOM
NEepBBIX caMOK Ha Oeper. B mepuox nenpeccuu mnosiBieHue
MEPBBIX CaMOK IPOMCXOJUT B OoJyiee MO3IHHE CPOKH.
[lo HameMy MHEHHIO, HOMYJSIUS MOPCKHX KOTHKOB Ha
CeBepo-3anaiHOM JiexOuIIe B CBOEM Pa3BUTHH 3a IEPUOS
¢ 1959 mo 2015 rr. mpomuia TOJHBIA JAWHAMUYECKHUMA
LUKI W BCTyNWIa B HOBYI a3y coero pocra. I[lpu
9TOM HaOJIOaeTCsl yCTOWYMBAas TEHACHIMS CMEICHHUs
pPEnpOAYKTUBHOTO IIEHTpPa B BOCTOYHOM HANpPaBICHHUH, C
OTHOBPEMEHHBIM yracaHueM KpailHHX 3alaHbIX Y4acTKOB
U COXpaHEHHEM MHOTOJIETHEH TEeHJEHIMH NpeolnagaHus
YHCIIEHHOCTH MOJIOJBIX CaMOK Ha BOCTOYHBIX YYacTKax
nexouma.

For example, in 2015, two harems were observed at
Northwestern (Severno-Zapadny) Cape in a cluster of
bachelors.

The largest number of females on the coast is annually
observed around July 15-20. At the same time, there
are changes in the total number of females in different
areas. For example, while more than half of the females
(52.1%) were in the central areas in 1993, there were
only 19.3% of them in 2015, and 80.7% of females were
recorded in the marginal eastern areas. In this case, the
ratio of different-age groups of females in the central
and peripheral areas also differs. In 1993 and during
the period of the maximum population of females,
25.5% of females at the rookery were young, and in the
central areas 87.8% were old females and 12.2% were
young females. At the same time, in the marginal areas,
there was a different pattern: 65.5% of old females
vs. 34.5% of young females. The ratio of females of
different age in the harem area of the rookery varied
during the observation period of 2012-2015. Thus, of
the maximum number of females, young females made
up 16.3% in 2012, 16.1% in 2013, 20.8% in 2014, and
16.5% in 2015. It is still unclear why there are such
fluctuations in the number of animals of different age.

The analysis of data on the timing of the first females’
arrival at the rookery for the period of 1969-2015
showed that in the years of growth of the northwestern
group, the first females came ashore on June 10-12
(1969-1973). In the years of stable high numbers and
the subsequent decline in numbers, the earlier arrival
of the first females ashore was observed on June 04-
09 (1976-1987). During the period of stagnation and
during the beginning of new growth in numbers, the
first females were recorded on June 13-16 (1995-
2011), and with the further increase in group numbers,
the earlier arrival of females is observed again — on
June 10-12 (2012-2015).

Thus, the periods of growth and stable high numbers are
characterized by an earlier arrival of the first females
ashore. During the period of depression, the appearance
of the first females occurs at a later date. In our opinion,
the fur seal population at the Northwestern Rookery
completed a full dynamic cycle of its development for
the period of 1959 to 2015 and entered a new stage of
its growth. At the same time, there has been observed
a stable trend of the reproductive center shift eastward
with concurrent depletion of the westernmost areas
and stability of the longstanding trend of young female
population predominance in the eastern areas of the
rookery.
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OueHka TpeHAaa YyKoTCcKo-AnNsICKUHCKOM nonynsauun 6enbix
meaBeaen (Ursus maritimus) no aemorpacdnyeckum nokasatensm
KOpHeBOM rpynnmMpoBKu 3a nepuop 2004-2015 ronos

He3aBucumelii ucciaenoareab, MockBa, Poccus

Ovsyanikov N.G.

Trend assessment for Chukchi-Alaskan polar bear (Ursus maritimus)
population by demographic parameters of the core group for the time

period 2004-2015

Independent researcher, Moscow, Russia

N3yuyeHne MOBEICHYSCKON YKOJIOTHU OCNBIX MEIBEICH U MO-
HUTOPHHT JIEMOTPa(UIEeCKUX MapaMETPOB UX TPYHIAPOBKH
B pailoHe ocTpoBa Bpanreins B neTHe-0CeHHUI nepuoj mpo-
Bogmwiioch HaMu ¢ 1990 mo 2015 romet (OBcsiHukoB, 1993,
2006, 2010, 2012; OscsaukoB, Mentomuna, 2008, 2010,
2015). OcHOBHBIM (DOKYCOM HCCIICIOBAaHHS OBUIO M3yUCHHE
BHYTPUIOMYJISIIUOHHBIX MPOLIECCOB B MEPHOJ HCUE3HOBEHHUS
MOPCKHX JPEH(YIOIUX JILIOB B peTHOHE oOuTanus. [ pynmu-
POBKa OeNbIX MeIBe/CH, HaOMI0IaeMbIX B paiioHe 0. Bpanre-
JIs1, BKJIIOYasi cylry ocTpoBoB Bpanrens u I'epanba u okpy-
JKaIONIYI0 MOPCKYIO aKBaTOPHIO, B JIETHE-OCEHHUN TMEpUOA
MPE/ICTABISIET COOOM KOPHEBYIO YacTh UyKOTCKO-AJSICKHH-
CKOM MOMYJSIKU. DTO 3aKII0YeHHE TOATBEPKIACTCS Halllu-
MH MHOTOJICTHIMH HAOIONCHUSME Ha 0. Bpanrens, xapakre-
POM IMHAMUKH JIEJOBOTO MOKPOBa B UyKOTCKO-AJISICKUHCKOM
cextope Apktuku (OBcsiHukoB, MeHtomuHa, 2015), koTopslii
oneHuBaics 1o nefaoBeiM kapram AAHUUW Pocruapomera

Studying behavioral ecology of polar bears and
monitoring demographic parameters of their
aggregation (groupimg) in Wrangel Island area
during summer-autumn period was carried out by us
from 1990 through 2015 (Ovsyanikov 1993, 2006,
2010, 2012; Ovsyankov, Menyushina 2008, 2010,
2015). Main focus of this research was on studying
processes in this sub-population during period of sea
ice disappearance in the region. Polar bear grouping
observed in Wrangel island area, including land of
Wrangel and Herald islands and surrounding marine
area, in summer-autumn period represents core part
of the Chukchi-Alaskan population. This conclusion
is supported by our long-term observations at
Wrangel Island; by character of sea ice dynamics in
Chukchi-Alaskan sector of the Arctic (Ovsyanikov,
Menyushina 2015), that was assessed by studying ice
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W JIaHHBIMHU CITyTHHUKOBOTO NPOCJIEKHBaHHS MepeMEeIeHHH
OenbIx MeaBeei, OTJIaBIMBAEMbIX B FOTO-BOCTOYHOM 4acTh
YyKoTCcKOro Mopsi HamuMu Kojuteramu u3 Ciry:xObl PwIObI
u duun CIOA, Haynnast ¢ 2008 1., KOTOpbIE MOKa3ald, YTo
Oeble MesBe/IH, TOMEUEHHbBIE BECHOH Y OeperoB AJIsICKH, B
KOHIIE JIETa - OCEHbIO KAXKABII roJl OKa3bIBalOTCA B pailioHe
0. Bpanrens, Ha cymie ocTpoBa WM Ha JIbAAX K CEBEPY OT
nero (E. Regehr, K. Rode, R. Wilson, nepconanbHbie coo0-
meHus u npesentaunu Ha HayuHoit PaGoueii I'pynme Poc-
cuiicko-AMepukaHckoil Komuccun no GenoMy Mmensento, T.
Coun, 2015).

B HacTosmemM cooOIIeHN: MPUBOIUTCS OIICHKA MOITYJIISIIN-
OHHOTO TPEHa MO pe3yabTaTaM aHaJIn3a IeMorpaduIecKux
MoKa3aresnell KOpHEeBOW TPYNIHPOBKH OEIBIX MenBeAer 3a
neprof ¢ 2004 mo 2015 r. Cnenyromum 3TamoM OyaeT aHa-
U3 geMorpadudecKkux mokasarenei 3a Bech MepHo uccie-
moBaHus, HaunHas ¢ 1990 roga.

MeTononornueckoi 0a30if HaIlero HCCACIOBAaHUS OBLIH
JIONTOBPEMEHHBIC Ha3eMHbIC HAOITIOCHUS 32 aKTHBHOCTHIO
OeJbIX MeIBelell B MEpHoJ JETHE-OCEHHETO pa3pyIlIeHUs
MOPCKHX JIbJIOB B paiioHe 0. Bpanresns. OCHOBHBIM METOIOM
OBUTIO COYETAaHHWE CTAIlMOHAPHBIX HAONIOICHUH B MecTax
HAWOOIBIICH aKTHBHOCTH OCNBIX MenBeaed u (hopMupoBa-
HUS UX KOHTperaIuii Ha mooepexne (onpeaecHne KOHrpe-
ranuii cM. OBcstHnKOB, 2005) ¢ MapIIpyTHBIMH 00CTe0Ba-
HUSIMH BCETO OCTPOBA, BKIIFOYAs MOOCPEKbE W BHYTPCHHUE
paiionsl. [lononHuTenbHO K 3TOMY, HaunHas ¢ 2009 r. o Ha-
CTOAILEE BPEMS, Mbl aKTUBHO HCHOIb30BAIM MMOCEIIABIINE
3allOBETHIK MOPCKHE KPYHM3HBIC Cyda IUIS IOMCKa OCITbIX
MeZIBeIeH B TPYIHO NOCTYIHEIX C CyIIHM paiioHax mooepe-
BbsI OCTPOBOB (BKIIFOUas 0. ['epanp). ITO MO3BOIHIIO JIy4-
e OIICHUTH 3aKOHOMEPHOCTH PAaCHpeIeICHUs OCbIX MeJ-
BeZIel TI0 TIOOEPEkKBI0 M MOATBEPIUTH MPUBS3KY HA3EMHBIX
CTAIlMOHAPHBIX M MapIIPYTHHIX HAOIIONEHUH K KIFOYCBBHIM
paiioHaM KOHIICHTpAIMX OENBIX MeIBE/ICH Ha CyIIe OCTPOBa
Bpanrens.

B ananu3 TpeHaa 3a mocnenHue 12 neT BKIIOYEHBI BCTPEYH
OeJIbIX Me/IBeliell Ha Cyllle U Ha OKPY)KaloUIUX JibJax (B TOABI,
KOrzia JibJipl B paiioHe ocTpoBa ObutH). [ToBTOpHBIE BCTpedn
3Bepell B TEUEHHE OJHOIO CE30HA W3 aHalIM3a MCKIIOYEHHI,
€CIIM TIOBTOP ObUT YBEpEHHO MOATBEpKaeH. JlaHHbIe 1O
JaeMorpaMueckoMy COCTaBy BpaHrenbCkoil TpyrnmupoBKH
Oenbix MeaBenei 3a mepuo ¢ 2004 mo 2013 1. BKIIOUHUTEIBHO
MpHUBEICHBl B HAIIEM MPEIIICCTBYIOMIEM COOOIICHUH
(OBcstnukoB, Mentommuna, 2015). B HacTosiemM cooOieHn ,
OHM  JONOJHEHbl  JeMOrpadMuecKMMH HapaMeTpamu
rpynnupoBku  3a 2014 wu 2015 roxmer. KommgectBo
3apETUCTPUPOBAHHBIX MEABEACH KaXKIOH JeMOTrpapuuecKoit
Kareropuu npuseneHo B popmare 2014/2015, rne N — obuiee
YKCJI0 3apEerHCTPUPOBAHHBIX 32 ce30H Mexaseneit; F/COY —

charts (produced by Arctic and Antarctic Research
Institute of Rosgidromet); and by satellite tracking
of polar bears that were marked in south-eastern part
of Chukchi Sea in spring and then followed since
2008 until present by our American colleagues (US
FWS). This tracking has shown that polar bears,
which were captured and marked in spring near the
shore of Alaska, in late summer-autumn period, every
year were moving to Wrangel island area, ending the
ice melting season on land of the island or on the
sea ice north of it (E. Regehr, K. Rode, R. Wilson,
personal communications and FWS presentations at
the Scientific Work Group of the Russian-American
Polar bear commission, Sochi, 2015).

In this report, assessment of the population trend is
given basing on results of analysis of the demographic
parameters of the core polar bear grouping for the
time period from 2004 through 2015. Next step will
be analysis of long-term data row for the entire period
of our observations, beginning from 1990.

Methodological basis of our research were long-term
land based observations on polar bear activity during
periods of summer-autumn sea ice disappearance
in Wrangel Island region. Main method was
combination of stationary observation in areas of high
polar bear activity, were their coastal congregations
were forming (definition of congregations is given in
Ovsyanikov, 2005), with route surveys over the entire
island, including shore and inland areas. In addition
to that, beginning from 2009 until present, we were
actively using ships, which were visiting nature
reserve, for searching polar bears in hardly accessible
from land coastal areas, including Herald Island. This
opportunity allowed us to better assess patterns of
polar bear distribution along the shore and confirm
linkage of our land observations to key areas of polar
bear concentrations on land of Wrangel Island.

Conducted analysis of the population trend during
the last 12 years includes polar bear sightings on the
island and on surrounding sea ice (in seasons when sea
ice remained near the island). Repeated observations
of the same bears were excluded from the analysis,
when such repeats were confidently confirmed.

Data on demographic composition of Wrangel polar
bear grouping during period from 2004 through 2013
were presented in our previous report (Ovsyanikov,
Menyushina, 2015). In present report, these data
are completed by demographic parameters of the
grouping for years 2014 and 2015. For these last
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caMku ¢ cerojetkaMu; F/YR — camku ¢ rogoaneimu; F/TY —
CaMKH ¢ IBYXToaoBaibiMu; Ad — Bce OUHOYHBIE B3POCIIBIC;
COY - Bce ceroneTku npu Mmarepy; YR — Bce rogoBassie mpu
marepy; TY — Bce IByxrofoBaible Ipu Marepu; Subad — Bce
onuHOYHBIe (0e3 Marepu) HEroJoBO3peible Mosonsie (0T
rOfOBaJbIX 10 3-neTHHX). [lemorpaduueckue mapamerpsl
rpynmnupoBku 3a 2014/2015 roner Obutn cnenyromue: N =
139/137; F/COY = 10/9; F/YR = 5/5; F/ITY = 4/1; Ad =
107/111; COY = 16/14; YR = 7/7; TY = 5/1; Subad = 4/4.
Takum oGpazom, B 2014 u 2015 rr. BEIOOpKH OKa3alluCh
BECbMa CXOIHBIMH KaK 1O OOIIEH YMCICHHOCTH, TaK U IO
neMorpaduueckuM KateropusiM. CXOIHBIM OBUT M CPEIHUIMA
pa3mep BBIBOJAKOB ceroieTkoB: 2014 BecHa — cpeaHuit
BBIBOJIOK=1,67 (SD=0,45, n=18); 2014 oceHp — cpeanwmii
BBIBOJIOK=1,60 (SD=1,01, n=10); 2015 oceHp — cpeaHwmii
BBIBOIOK=1,56 (SD=0,33, n=9).

OOparaeT BHUMaHUE MaJIOe KOJTHYECTBO CEMEUHBIX IPYIII,
ME/IBeXkKAT BCEX BO3PACTOB, OCOOEHHO CETrOJICTKOB, U OJH-
HOYHBIX MOJIOABIX B rpynnupoBke. HauGonpliyio vacTh
IPYNIUPOBKU COCTABIISIM B3POCIBIE MEIBEIU BO3PACTHOU
kareropun 10+ JieT, ¥ 3Ta TEHACHIUS YCTONYUBO MPOCie-
JKUBAETCS HA MPOTHKEHUH BCETO PACCMATPUBAEMOTO MEPH-
ona.

BaxHbIM MoKa3aresieM 310pOBbsI MOIMYJISIMN SBISIETCS CTe-
NEeHb YHNUTAHHOCTH O€JbIX MEABEIeH, KOTopas €KerogHo
OlLIeHUBAJIACh 10 5-0anbHOI miKane. Pacnpenenenue mense-
Jeit mo aTuM mnokasarensMm B 2014/2015 romax ObuIo ciie-
JOylonmM (B TakoM ke (opmare, Kak BbIIIE): KOJHYECTBO
MenBeeH, Ui KOTOPBIX Kareropusi YIUTaHHOCTH HJEHTH-
¢durnupoBana = 53/41; mpomopiius MeaBeaei ¢ UACHTH(H-
UPOBAHHOW YIUTaHHOCTHIO, % OT Bcex yuTeHHbIX = 38/30;
MenBenu kareropuu 1-2 (McTolieHHble, Kareropus 1 — 3To
yKe€ yMHpaIolllue KUBOTHbBIE), % OT BCeX MISHTU(DUIMPO-
BaHHBIX 110 YIIUTAHHOCTH, = 8/7; MeABEeIU KaTeropuu 3 (He
JKUpPHBIE, HO ellle He KpaiHe UCTOIIeHHbIe), % OT HAEeHTH-
¢unmrpoBaHHbIX 10 ynutanHoctu = 51/73; Mensenu B Ka-
Teropuu 4-5 ()KUpHbIE U OYEHb XUPHBIE), %o OT UACHTHU(H-
UPOBAHHBIX 110 YIIUTAHHOCTH = 42/19; ONMHOYHBIE CAMKH
(MOTEeHIUAILHO MOTJIH KOITYJIMPOBaTh BECHOM) B KaT€rOpuu
1-3 (Ge3 >kupOBBIX 3amacoB), % OT BCeX OIWHOYHBIX ca-
MOK, UIeHTH(UIIUPOBAHHBIX 10 ynuTanHoctu = 21/78. Ins
CpaBHEHHUsI, aHAJIOTHYHO pacCYMTAaHHBIE OJTH MeJBEACH B
kareropuu 1-2 coctaBnsu: B 2011 — 8%, B 2012 — 11%, B
2013 — 7%; monst OMUHOYHBIX CaMOK 0€3 dKUPOBBIX 3aIlacoB
OCEHBIO (0T OIMHOYHBIX CAaMOK, UICHTU(HUIIMPOBAHHBIX T10
ynuTaHHocTH) coctapisia B 2011 — 32%, B 2012 — 46%, B
2013 — 14%. I[ToHsATHO, YTO OAMHOYHBIE CAMKU 0€3 KUPO-
BBIX 3aI1aCOB OCEHBIO (PU3NYECKH UCKIIIOYAIOTCS U3 pa3MHO-
JKCHHUSI B TEKYIIEM CE30HE, JJaKe €CJIM OHU MOTIU KOITYJIH-
pOBaTh NpeIIEeCTBYIONIEH BECHOM.

years, number of bears recorded within each of
demographic category is given in format 2014/2015,
where N is total number of bears recorded during the
season; F/COY shows number of females with cubs-
of-the-year; F/YR shows number of females with
yearlings; F/TY shows number of females with two-
years-old cubs; Ad - number of all adult single bears;
COY - number of all cubs-of-the-year; YR — number
of all yearlings; TY — number of all two-years-old
cubs; Subad — number of all solitary (without mother)
subadult bears (from 1.5 to 3.5 years old).

Demographic parameters of the grouping for
2014/2015 were: N = 139/137; F/COY = 10/9; F/
YR =5/5; F/TY = 4/1; Ad = 107/111; COY = 16/14;
YR = 7/7; TY = 5/1; Subad = 4/4. Thus, in 2014
and 2015 samples were very similar by both general
number and demographic categories. Also similar
was average litter size for COYs: for 2014 spring it
was =1,67 (SD=0,45 n=18); for 2014 autumn = 1,60
(SD=1,01 n=10); for 2015 autumn= 1,56 (SD=0,33
n=9).

Noticeable is low number of family groups, cubs
of all ages, especially COYs, and lone young bears
in the grouping in both last years. The major part
of the grouping (core part of the subpopulation) is
constituted by bears of age category 10+ years, and
this tendency is stably observed during the entire
period considered in this report.

Important indicator of the health of the population is
physical condition (category of fatness) of the bears,
which was annually estimated by 5-score category
scale (rising by fatness from 1 to 5). Distribution of
bears by these rates in 2014/2015 was the following
(in the same format as previously): number of bears,
for which fatness category was identified = 53/41;
proportion of bears with identified fatness category,
% from all recorded bears = 38/30; bears of category
1-2 (lean, where bears of category 1 are already dying
animals), % of all bears, for which fatness category
was identified = 8/7; bears of category 3 (not fat, but
still not obviously lean), % of all bears, for which
fatness category was identified = 51/73; bears of
category 4-5 (fat and very fat), % of all bears, for
which fatness category was identified = 42/19; lone
females (potentially might be fertilized in spring) in
category 1-3 (without fat resources for hibernation),
% of all lone females, for which fatness category was
identified =21/78. For comparison, equally calculated
proportions of bears in category 1-2 for previous
three years constituted: in 2011 — 8%, in 2012 — 11%,
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Puc. 1. KomnuectBo Bcex
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Fig.1. Number of all
recorded polar bears from
2004 to 2015

AHaim3 TpeHAOB (MTMHEHHas 3aBUCUMOCTh) mpuBeaeH Ha | in 2013 — 14%. It is clear, that lone females without
muarpammax u rpaduke (pucynkm 1-4). Obmme xapaxte- | fat resources in autumn are physically excluded from
PHUCTHKH BBIOOPKH, MCIIONIb30BaHHOHN B aHanmm3e, cyMmmapHo | breeding during current year, even if they might have
3a Bech nepuop ¢ 2004 mo 2015 roxsl, 6suH cienyrommue: | copulated in previous spring.

ofmiee KOTMYECTBO 3aperuCTPUPOBaHHBIX Measenen (N) =
2315; ofmiee KOMMYECTBO yYACTBYIOIIMX B Pa3MHOKXEHUH
CaMOK (Bce 3apericTPpUPOBAHHBIE OCEHBIO CAMKH C BBIBOA-
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Trend analysis (linear dependence) is shown on
diagrams and graph (fig. 1-4). Characteristics of

Pucynox 2. KomuuectBo
CaMOK C CEroJeTKaMH, C
2004 mo 2015 .

Figure 2. Number of
females with COYs, from
2004 to 2015

KaMH BceX BO3pacToB) = 356; oOmmee konndectBo cerosieT- | general sample used in the analysis, summarized
koB (COY) = 340; cpenusas nons menBexar-ceroierkoB B | for the entire period from 2004 to 2015, were the
rpynnupoBke (% oT Bcex 3apeructpupoBaHHbIX Menseneil) | following: total number of recorded bears (N) =
= 14,7%; cpemHsis 0N TOMOBAIBIX MEIBEXKAT MONONBIX B | 2315; total number of breeding females (all females
rpynnupoBke = 4,8%; cpemHss noms IByxromosadbix Mo- | with cubs of all ages recorded in autumn seasons) =
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noxpeix B rpynmupoBke (TY) = 3,7%; cpenusist onst caMox
C BBIBOIKAMH B IpymIupoBKe = 22% (B 3Ty KaTeropHio He
MOTYT OBITh BKIIFOUCHBI CaMKH, IOTEPSIBIINE BBIBOIAKH IO
OCEHH, U CAMKH, CIIaPUBABIINECS IIPOIIEAIICH BECHO).

OO0cyxknenue u 3akjarouenne. [Io Bcem npoanaiu3nupoBaH-
HbIM IIOKa3aTe/isIM TPEHJ OKa3bIBACTCsA OTPULATCIIbHBIM.
CHmwxeHne Mo oOlIeMy KOJHYECTBY PETHCTPUPYEMBIX B
paiione o. Bpanrens Genbix mMeaBezeil (OTpakaromiero 4a-

females (all family groups) and
COYs in the grouping, 2004-
2015

2004 2005 2007 2008 2009 2010 2011 2012 2013 2014 2015

356; total number of COY's = 340; average fraction
of COYs within the grouping (% of all recorded
bears) = 14.7%; average fraction of yearling cubs
(YR) within the grouping (% of all recorded bears)
= 4.8%; average fraction of two-year-old cubs (TY)
within the grouping (% of all recorded bears) = 3.7%;
average fraction of females with litters within the
grouping (% of all recorded bears) = 22% (females,
which lost litters before late summer-autumn season,
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CTOTY BCTPEUYACMOCTH) MEHEE PE3KOE, YeM IO BCTPEYaeMO-
CTH CEMEITHBIX TPYIII C CErOJICTKAMH M MEIBEKAT-CEeroeT-
KOB. [Ipu 3TOM COKpaIlleHHE MPOMOPIHH PA3MHOKAIOIIUXCS
CaMOK M ME/IBEXKAT-CETONIETKOB B TPYIIUPOBKE BBIPAKECHO
OoJiee pes3ko, YeM CHIDKEHHE OOIIEH 4acTOThl BCTpEYacMo-
CTH MeziBesieH.

Uro 510 3Ha4MT B MacmTabax momyssnuu? CHIDKeHHE Ya-
CTOTHI BCTPEYAEMOCTH MeJBe/eil B KITIOYEBBIX MECTOOOUTA-
HUSX YKa3bIBaeT HAa COKPAIICHWE YUCICHHOCTHU TIOMYJISAINN.
CHMXEHHE YacTOTHl BCTPEYaEMOCTH CaMOK C BBIBOAKAMH
YKa3bpIBaeT Ha COKpAIEHHE PENMpPOAYKTUBHOTO MOTEHIIHAJA
momysinui. CHIDKEHHE YacTOTHl BCTPEYAEMOCTH MeEZBE-
JKaT-CETOJICTKOB B TPYIIIHPOBKE B KIFOYEBBIX MECTOOOMTA-
HHUSX YKa3bIBacT Ha COKPAIICHHE BOCIPOU3BOJCTBA B TOMY-
nsammr. ToT GakT, YTo IPOTOPITHST Pa3MHOKAFOIIIIXCS CAMOK
U MEJBEKaT-CETOJIETKOB B TPYMITUPOBKE CHIDKACTCS M ITO
MIPOMCXOANT OBICTpEe, 4eM 00IIee CHIDKEHHE YUCICHHOCTH,
SIBIISIETCS HanOoJIee TPEBOXKHBIM IIPU3HAKOM, YKa3BIBAIOIITHM,
YTO TOMYJSAIMA HAXOAWTCS HA IMyTH K Kpaxy, KOTOPBIH MO-
JKET MIPOU30MTH B TEUEHHUE XKU3HU OIHOM reHepaluy, Koraa
MezBeAr BO3pacTHOM Kareropuu 10+ JeT mogolayT K KOHITY
CBOCH KU3HMU.

B muiane npakTHYeCKON OXpaHbl BUJA MPU CYIIECTBYIOIIEM
TPEHJIE PEeIICHH s, KOTOPBIE MOIEP)KUBAIOT MPOIOIKAIOIITY-
F0CS DITUMUHAIMIO OENbIX MeBesIei, YBEINYNBAIOT BEPOSIT-
HOCTh MOJIHOTO MCTPEOJICHUS BUA U CHHXKAIOT €ro INAHCHI
MEPEKUTH KPUTHUESCKUI TEPUOJT B €10 IBOTIOUOHHON HCTO-
pun. U3 nByx (hakTOpoB, KOTOpHIE B MPOILIOM HPHBENU K
HCYE3HOBEHHIO BUJIOB KMBOTHBIX Ha 3eMJIe — MPSIMOTO UC-
TpeOJIeHHs YETIOBEKOM B PE3yJIbTaTe OXOTHI M HCUE3HOBEHUS
KITFOUEBBIX JKM3HEHHEBIX MECTOOOUTAHMIA, — OEIILIN MeIBEb B
HACTOSIII[Ee BPEMsI MIOIBEPIKEH OIHOBPEMEHHOMY JEHCTBHIO
o0oux.

and lone females, which might have copulated during
the last spring, are not included in this demographic
category, because during the current year they are
without cubs).

Discussion and Conclusion. By all analyzed
parameters the trend appeared to be negative.
Decrease of total number of polar bear sightings in
Wrangel Island area, which is reflecting frequency of
occurrence, is less sharp than decrease of sightings
of family groups with COYs and COYs. Along with
this, decrease of proportions of breeding females (all
family groups) and COYSs in the grouping is expressed
stronger than decrease of total number of polar bear
sightings.

What does this mean in the scale of the entire
population? Decrease of frequency of occurrence of
all polar bears in their key habitats is direct indication
of the population depletion. Decrease of frequency of
occurrence of females with COYsis indicating decrease
of population reproductive potential. Decrease of
frequency of occurrence of COY's in the grouping in the
key habitats is indicating decrease of recruitment into
the population. The fact, that proportions of breeding
females and COYs in the grouping are decreasing, and
that it is occurring sharper, than decrease of general
number of bears, is the most alarming sign, which is
indicating, that the population is on the way to crash.
No return point may be reached during the life span of
one polar bear generation, when polar bears, which are
currently in age category of 10+ years, reach the end
of their life time.

Concerning practical conservation of the species, with
the current trend progressing, all decisions, which
support ongoing elimination of the polar bears, are
increasing probability of complete extermination
of the species, and reduce its chances to survive this
critical period of its evolutionary history. From two
factors, which in the past led to extinction of animal
species on Earth — direct extermination by humans by
hunting and disappearance of their vital habitats, - the
polar bear at present is exposed to both.
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Oneiinnkos E. 1.

Monumopduam KayecTBeHHbIX OCOOEHHOCTEN CTPOEHUA YepenoB
Kacnunckoro TroneHs (Pusa caspica Gmelin, 1788)

IO>xup1it Hayunriii Llentpa Poccuiickoit Akanemun Hayk, PoctoB-na-Jlony, Poccust

Oleynikov E.P
Polymorphism of the qualitative features of the skulls of the Caspian
Seal (Pusa caspica Gmelin, 1788)

Institute of Arid Zones Southern Scientific Center of Russian Academy of Sciences, Rostov-on-Don, Russia

B pa6ore B.A. 3emckoro u B.1. Kpsinosa (1982) Obutn
BBIJIEJIEHbl MOJAM(HUKALIMY 3aTBUIOYHOI KOCTH ueperna, 3a-
JTHETO Kpasi KOCTHOTO He0a U (GOPMBI MPOIOIBHBIX TPEOHEH
yeperna KaclUMCcKOro TrojeHsa. Marepuall, UCIob3yeMblil
B MX HCCJIEZIOBAaHUH, IPEICTABIICH HE TOIBKO ocodsmu Ce-
BepHoro Kacmusi, HO U3 €ro pasjiu4HbIX reorpapuyecKkux
paiioHOB.

Marepuan 01 coOpaH Ha mobepexbe Kacmus B Pecmy-
6muke [arectan (2007) Ha ArpaxaHCKOM IOJIYOCTPOBE U
BOmm3m c. KpaitHoBka — 16 depenoB. B pabore Takxke nc-
MOJIb30BaH MaTepHal U3 KOJIJIEKIMH 300JI0THYECKOTO HH-

Modifications of the occipital bone of the skull, the
posterior border of the bone palate, and the shape of
longitudinal crests of the Caspian seal’s skull have
been described in the studies of V.A. Zemskoy and
V.I. Krylov (1982). The samples used in their research
is represented not only by seals of the northern Caspian
Sea, but its various geographical regions.

Additional samples (16 skulls) for this study were
collected from the coast of the Caspian Sea in the
Republic of Dagestan (2007) on the Agrakhan Peninsula
and near Kraynovka village. The specimens in the
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crutyta Poccuiickoi akanemuu Hayk, I. Cankr-IletepOypr,
orobOpannsiii F0.K. Tumomenko B 1967 r. B ceBepHOH ua-
ctu Kacnmiickoro mopst — 45 depenos.

B xoze cpaBHHUTENBEHOTO aHAIM3a OJIyYEHHBIX JaHHBIX 0CO-
060r0 BHUMAaHUS 3aCIyKHBaeT pa3HOOOpazne MOAU(PHUKALINI
(hOpMBI 3aTBIIIOYHON KOCTH Yeperna B 00JIaCTH 3a/IHETO PBa-
HOTO OTBepcTus (for. lacerum posterius) u Bapuanuii Gpop-
MBI IPOJOJIBHEIX TpeOHeM (crista longitudinalis) B obmactu
JTOOHO-TEeMEHHBIX KoCTel. OnuchIBaeéMble H3MEHEHHUS (POpM
9TUX KOCTEH MPEACTABIAIOTCS Hanbojee WHTEPECHBIMH
BCJIECTBHE CBOCH (YHKIIMOHANBHOW Harpy3ku. Camu rped-
HM HMEIOT Pa3iIM4HYI0 BBICOTY U IPOTSHKEHHOCTH BCIIEI-
CTBHE TPHKPEIUICHUS Pa3IMYHOr0 KOJIMYECTBA MBIIICYHOH
Macchl. Bapuanuu npoTsSDKEHHOCTH CBSI3aHBI C KOHJIHJIO-
6a3anmpHON UIMHOW dYepema. BrIipaxeHHOCTH (POpMBI mpoO-
JOJIBHBIX TPeOHeH OTpa)kaeT 3arpy’KeHHOCTb MBILILAMH 7.
temporalis, KOTOpBIE TPUKPEIUIAIOTCS 31eCh. OTO MOXKET
OOBSICHATHCS MICIIOJIB30BAHUEM PA3IMYHBIX KOPMOBBIX 00B-
€KTOB.

[lepBrIit BapuaHT (HOpPMBI IPOAOIBHBIX IpeOHEH B oOmacTi
JIOOHO-TEMEHHBIX KOCTEH MMEeT BHJI OTHOCUTEIBHO IPSIMOI
JMHUY 0e3 KakuX-mubo yrioB. Bropoil mMmeeT ymisl, Xopo-
110 BBIp@)KEHHBIE C JIByX CTOPOH HHU3KHX I'peOHEH, KOTOpbIe
pacIoNoXKeHbl CUMMETpUYHO. Jlanee OoT yIioB K HOCOBBIM
KOCTSIM ITPOJIOJIbHBIE TPEOHHU TSHYTCS MIPSMO WX MO YIJIOM.
A TpeTuii BapraHT UMEeT BBIpaKEHHbIE 110 00eUM CTOPOHAM
BBICOKHX U JUIMHHBIX TPEOHEH YITIbI, HO OHHM PACIIOIOKEHBI
HeCUMMeTpHYHO (puc. 1).

Tperbss MoauduKaLus OTIUYAETCSI OT BTOPOH TeM, 4YTO
for. lacerum posterius 3aMeTHO Bpe3aeTcs B 3aTBUIOYHYIO
KOCTb, BO BTOpOH Momudukaumu for. lacerum posterius
BpE€3aeTCsd B 3aTbUIOYHYIO KOCTb HE3HAYUTENIBHO, a IS
nepBoii MoaudUKaUK XapaKTepHO OTCYTCTBHE BPE3OK B
3aTBUIOYHYIO KOCTH (pHc. 2).

BersiBiens! Tpu BapuanTa GpopM IpogoIbHBIX TpeOHEH B 00-
JIaCTH JOOHO-TEMEHHBIX KOCTEH.

B uccnenoBaHHOM MaTepualie U3 KOJUIEKIMH 300J0THYe-
cKoro HHCTUTYTa Poccuiickoil akaneMun Hayk mpeooiiananu
NIepBBIA U BTOPOW BapuaHT (OpMBI IPOAOJIBHBIX IpeOHEl B
o0nactTu JOOHO-TEMEHHBIX KOCTEeH, HaMeHee Ipe/CTaBIIeH
TPETUIl BAPUAHT.

B marepuane cobpannom B Pecmybmuke Jlarectan mpeo6-
JaJlaly TIEPBBIA M TPETHH BapuaHT, HAUMEHEE MPEICTaBICH
BTOpO BapHaHT.

Momudukarmun ¢GopMbl 3aTBUIOYHOM KOCTH B OCHOBHOM
HUMEIOT NMPHUHAJIE)KHOCTh KO BTOPOMY U TPEThEMY BapUaH-
Ty Kak Juisd Marepuana u3 Jlarectana, Tak u Uil Marepuana

collection of the Zoological Institute of the Russian
Academy of Science of St. Petersburg collected
consisted of 45 skulls collected by Yu.K. Timoshenko
in 1967 from the northern part of the Caspian Sea.

During the comparative analysis data obtained from
these specimens, special attention was given to the
variety of modifications of the shape of the occipital
bone of a skull in the foramen lacerum posterius and
variation of the form of longitudinal crests (crista
longitudinalis) in the fronto-parietal bones. The
changes in the shape of these bones are of interest
due to their functional load. The crests are of different
height and length due to attachment of differing
amounts of muscle mass. Length variations are
associated with the condylobasal length of the skull.
The shapes of the longitudinal crests is indicative
of the attachment of the muscle m. temporalis and
the amount of work needed to be performed by that
muscle; variation in the mass of the muscle may be
related to the prey eaten by the seal.

The first variant of shape in the longitudinal crests is
in the fronto-parietal bones and is a relatively direct
line without any angles. The second variant has angles
vividly expressed on both sides of short crests, which
are symmetrically located. The longitudinal crests go
further from the angles to the nasal bones directly or at
an angle. And the third variant has vividly expressed
angles on both sides of high and long crests, but they
are not symmetrically located (Fig. 1).

The third modification differs from the second by the
fact that the foramen lacerum posterius noticeably cuts
into the occipital bone; in the second modification the
foramen lacerum posterius does not significantly cut
into the occipital bone, and in the first modification
there is no cutting into the occipital bone (Fig. 2).

There are three variants in the shape of longitudinal
crests in the fronto-parietal bones. The first and the
second variants dominate in the specimens from
the collection of Zoological Institute of the Russian
Academy of Science, the third variant is represented
least of all.

The first and the third variant dominate in the
specimens collected in the Republic of Dagestan, the
second variant is represented the least of all.

Modification of the shape of the occipital bone belongs
to the second and the third variants for the specimens
from Dagestan, as well as for the samples collected by
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Puc. 1 — BapuanTtsl GpopMbI Tpo0IbHBIX Tped- Puc. 2 — Moaudukannu GopMbI 3aTBUIOYHOM
Hell B 0011acTH JIOOHO-TEMEHHBIX KOCTEH KOCTH
Fig. 1 — Variants of the form of longitudinal Fig. 2 — Modifications of the shape of the
crests in the fronto-parietal bones occipital bone
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orobopannoro FH).K. Tumonrenko. OCHOBHOE OTJIMYHUE B TOM,
gyro B 2007 romy He OTMEYEH NEpBbIi BapHaHT MoauduKa-
LUH 3aTBIJIOYHON KOCTH.

Jnst marepuana u3 JlarecraHa ycTaHOBIIEHO, YTO BTOpast
MoU(UKaLus 3aTUIOYHON KOCTH COBINAJAET C TPETHUM Ba-
PHAaHTOM TIPONOJIBHBIX TpebHel B 7 u3 16 ciaydaeB. Tperbs
MozU(UKanus 3aTbUIOYHOM KOCTH COBIAJAET C IEPBBIM BapH-
AHTOM TIPOZIONIBHBIX rpebHei B 7 u3 16 cirydaeB U 110 OTHOMY
CJIy4aro — € IEPBBIM U CO BTOPHIM BapHaHTaMH MPOAOIBbHBIX
rpeOHei.

Jis matepuana u3 ceBepHoil yactu Kacmmiickoro mops 3a
1967 r. oTMedeHo, 4TO BTOpasi Mou(pUKaIis 3aTbUI0IHOH KO-
CTH COBIAJAET C MEPBHIM BAPHAHTOM HPOIOIBHBIX TpeOHen
— B 11 u3 37 coy4aeB, co BTOPbIM BapUaHTOM MPOAOIBHBIX
rpebHeit — B 6 u3 37 cirydaeB, ¢ TPEThHM BapHaHTOM IIPO-
JIOJIBHBIX TpeOHeit — B 3 u3 37 ciyyaeB. Tperbs Moanduka-
sl 3aTBUIOYHOM KOCTH COBIAJAEeT C IMEPBBIM BapUaHTOM
NIPOZIOIBbHBIX TpebHeH — B 6 u3 37 ciaydaeB, cO BTOPHIM Ba-
pHaHTOM HPONONBHBIX IpebHell — B 4 u3 37 ciydaes, ¢ Tpe-
THMM BapHaHTOM IPOAOJIBHBIX TpeOHel — B 2 u3 37 cirydaes.
[TepBast MoanduKaMs 3aTHIIIOYHON KOCTH COBIAIAET CO BTO-
PBIM BapHaHTOM IPOAOJIBHBIX IpedHell — B 4 u3 37 cirydaes,
C NIepBBIM BapHaHTOM IIPOAOJBLHBIX rpeOHel B 1 cimydae, a ¢
TPETHUM BapUaHTOM ITPOAOJBHBIX TpeOHEl COBIA/ICHUIT HET.
B 8 ciryqasx 3aTbutouHast KOCTh ObLTa OBPEK/ICHA.

OOHapyxeHbl 0COOCHHOCTH CTPOCHHUSI OCHOBAHHUS Yepera,
3aThUIOYHON KOCTH. KpoMe Toro, BBISBICHBI TaKKe OTIHYH-
TeNIbHbIE 0COOEHHOCTH BBICOTHI M (DOPMBI TIPOJIONIBHBIX Tped-
HEM, a TaKXKe YIIIOB CHMMETPHH JIOOHO-TEMEHHBIX KOCTeHl e-
perna TioneHeil. Beicokue u mpoTshKeHHbIE TPEOHU SIBIISIFOTCSE
HEeoOXOMMO ONOpOoH ISl IPUKPETUICHUs OOJIBLINX T10 pa3-
MEpY MBILLIL U CBA30K.

Pa3nooOpasue reorpadiIecKix 1 OKeaHOMOTHIECKHUX XapaK-
TepHCTHK ceBepHOi yacTn Kacnmiickoro mopst dopmupyer
BBIP)KCHHYIO MO3aWYHOCTh MECTOOOMTaHMS KaCIUIICKOTO
TioNeHs1. Pa3HooOpasme KaueCcTBeHHBIX 0COOCHHOCTEH cTpoe-
HUS Yepera JACTOHOTHX 3TOM 9acTH MOPSI MOXKET CBUJIETEIThb-
CTBOBATh O TOIYISIIIMOHHOM pa3zHoo0pasuu P. caspica B CBs-
3 € YCTIOBHSAMH MECTOOOUTAHHSI.

BripaskaeM HCKpeHHIOIO OnarogapHoCcTb 300J0THYECKOMY
UHCTUTYTY Poccuiickoii akanemun Hayk T. CaHkT-IletepOypra
3a MPEeI0CTABICHHYIO BO3MOXXHOCTh PabOTHI C MAaTEPHAIIOM.

Yu.K. Timoshenko. The main difference lies in the fact
that in 2007 the first variant of modification had not
been distinguished yet.

As for the specimens from Dagestan it has been
detected that the second modification of the occipital
bone matches the third variant of longitudinal crests in
7 of 16 cases. The third modification of the occipital
bone matches the first variant of longitudinal crests in
7 of 16 cases and in one case — the first and the second
variants of longitudinal crests.

As for the specimens from the northern part of the
Caspian Sea for 1967, it has been determined that the
second modification of the occipital bone matches the
first variant of longitudinal crests in 11 of 37 cases, the
second variant of longitudinal crests in 6 of 37 cases,
the third variant of longitudinal crests in 3 of 37 cases.
The third modification of the occipital bone matches
the first variant of longitudinal crests in 6 of 37 cases,
the second variant of longitudinal crests in 4 of 37
cases, the third variant of longitudinal crests in 2 of
37 cases. The first modification of the occipital bone
matches the second variant of longitudinal crests in 4
of 37 cases, the first variant of longitudinal crests in 1
case, and the third variant of longitudinal crests — no
matches. In 8 cases the occipital bone was damaged.

Special features of the structure of the base of'a skull and
the occipital bone have been detected. Also, distinctive
features of the height and form of longitudinal crests as
well as symmetry angles of the fronto-parietal bones
of the seal’s skull have been detected. High and long
crests are necessary to support the attachment of large
muscles and ligaments.

The wvariety of geographic and oceanographic
characteristics of the northern part of the Caspian Sea
form a mosaic structure of the habitat for Caspian seals.
The variety in qualitative features of pinnipeds skulls
from this part of the sea may be evidence of population
variety of Caspian seals due to habitat conditions.

We would like to express sincere gratitude to the
Zoological Institute of the Russian Academy of
Science of Saint Petersburg for the opportunity to work
with the specimens.
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WuTercnukanmst Xo3sHCTBEHHON AEATEIIFHOCTH YeTOBeKa
B MOPSIX POCCHICKOW ApPKTHKU TpeOyeT MPOBEICHUS Pery-
JISIPHOTO SKOJIOTMYECKOTO MOHHUTOPWHTA JaHHOW OOJacTH.
Ha cerogmsmamii neHp omHOW W3 HamboJiee MTOCTYIHBIX
(hopM PKOIIOTHIECKOTO MOHHTOPHHTA SIBISIOTCS TIOITYTHEBIE
CyIoBble HaONIOAEHHWE 33 MOPCKAMH MIICKOITUTAIOIINMH
(MM) u nrunamu. CoBpeMeHHBIE JaHHBIE IO PAacIpoCTpa-
HEHUIO U YUCJIEHHOCTH MM M nTHl B MOpsX pOCCUHCKOU
ADKTHKH CIIOpaJWYHEIL, B OOJBITMHCTBE PaiOHOB pPEryIsip-
HBIE (payHUCTHUECKHUE UCCIEeIOBaHUS HUKOTAA HE TPOBOIHU-
JIFCh WITN TOJIFKO HAaYMHAIOT TIPOBOUTRCS, & KPYITHBIE 0000-
MICHUS Ha 3Ty TEMY TOJIBKO HAUMHAIOT MOSABIIATHCS B IIEYATH
(Compupmonos u ap., 2009; Jlykun, Oraéros, 2009; bonty-
HOB U 11p., 2015; Koun u np., 2016).

JaHHble MaTepHalibl COIEp)KaT pe3yabTaThl MOMYTHBIX CY-
JOBBIX HaOmroneHuid 32 MM detbipex skcnemunmid («Ka-
pa-3uma-2014» Ha aTomoxone «Sman», «Kapa-nero-2014» u
«Apkrtuka-2015» Ha HayYHO-DKCTIIETUIIUOHHOM CyAHE «AKa-
nemuk Tpémuukoy, «Kapa-neto-2015» Ha Hay4HO-HCCIE-

The escalation of human economic activities in
Russian Arctic seas requires regular environmental
monitoring in the region. The dedicated observations
of marine mammals (MM) and birds are currently one
of the available forms of environmental monitoring.
There is no regular and coherent information on the
distribution and population size of MM and birds in
the seas of the Russian Arctic available at this time,
no regular faunal studies have ever been conducted in
most of the regions, and large generalizations on this
topic are just beginning to appear in print (Spiridonov
et al., 2009; Lukin, Ognetov, 2009; Boltunov et al.,
2015; Kochi et al., 2016).

This report presents results of ship observations of
MM obtained ancillary to four hydrometeorological
expeditions (Kara Sea in winter 2014 on the nuclear-
power ship Yamal, Kara Sea in summer 2014 and
Arctic Sea in 2015 on the Academic Treshnikov
reserach vessel, and Kara Sea in summer 2015 on
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JloBareNnbCkoM cynHe «Bukrop ByitHuixuii»), obecnedeH-
HeIXx OOO «Apkruueckuit Hayunsiit LleHTp», OCHOBHOI
LEJBI0 KOTOPBIX OBUTM THAPOMETEOPOJIOrHYEeCKHUE H3BbICKa-
HUSI Ha apKTHYecKoM mienbde. Yuer MM u ntun ocyrect-
BISUICS B COOTBETCTBUU C METOAMUYECKUMH PEKOMEHalUs-
MU, 1oy4eHHbIMU Ha «Kypcax HaOmonareneii 3a MOpCKUMHA
MJIEKOMUTAIOIIMMU MIPU MHXKEHEPHBIX M Te0J0ropas3Benoy-
HBIX paboTax Ha menbde», MpoBoXUMbIMU LleHTpoM Mop-
CKHX HCClIefIoBaHUNH MOCKOBCKOTO rOCY/IapCTBEHHOTO YHHU-
BepcureTa uMeHu M.B. JlomoHOCOBA.

E>xenneBHBIC HaOMIONeHNS 32 MM IIPOBOAMINICH BAXTOBBIM
METO/IOM B T€UEHHE CBETIIOTO BPEMEHH CYTOK C KATUTaHCKO-
IO MOCTHKA WJIH C TIeJIEHTaTOpHOH mamyOs! cynHa. Habmona-
TeJTh PETUCTPUPOBAI TPH TPYTIITHI JaHHBIX:

JTAaHHEIE 110 BCTPEUYCHHBIM MJICKOTIMTAOIINM U NTHIAM (BHT
BCTPEUYCHHOTO KUBOTHOTO; YHCIO 0COOCH; aKTHBHOCTb JKH-
BOTHOTO (TIOBEICHYCCKAEC PEAKITUH ); TICTICHT Ha 00OHApYKEH-
HOE€ JKMBOTHOE M HaIIPaBJIEHUE €T0 MepeMEeLIeHHUs]; TUCTaH-
s IO YKUBOTHOTO; ONPEICISIONNN HICHTH(OUKAITMOHHBIH
MIPHU3HAK KUBOTHOTO);

JaHHBIE 110 MapaMeTpaM OKPYXKAIoLeH cpensl (COCTOsHHE
Mopst 1o mkaie bodopra, BuauMocTh, TEMHOE/CBETIIOE BpE-
Ms CYTOK, TITyOHHA MOps1);

CYZIOBbIE TIAPAMETPHI (BpeMs, 1aTa, KOOPAUHATHI, KYPC CY/-
HAa, BUJ] CyAOBBIX paboT U BUI paOOT Ha CYIHE).

IIpn HeoOXomuMOCTH BaxXTEHHBIH HaOmonarens obdecre-
YUBaJ MEPOIPUSITHUS, HAMPABICHHbIE Ha IMPEIOTBpAICHHE
WM CMsATrYeHue Bo3zaencTBus Ha MM, Hampumep, naBai
PEKOMEHIAIMU CYTOBOAUTEII0 O CMEHE Kypca IUIsl o0xoma
MecT ckorieHud MM Ha npay. /s nerexktupoBanHus, Ha-
OIONeHNsT U ONMUCAHUSA >KMBOTHOTO HCHoib3oBanu 10, 12,
16-kparHble ToseBble OMHOKIM M Kamepsl Canon 70D c
oobektuBoM EF 100-400 £/4.5-5.6L mm u Canon 650 D ¢
oobektuBoM EFS 18-200 mm. B xone HabmroneHuit ObLTH
caenanbl POTOCHUMKH OOJNBIIIMHCTBA BCTPEUCHHBIX 0CcO0eH
MM. B xone skcnemuiuii 0buU1 cOOpaH OOIIMPHBIA Mare-
pHUai o0 BUJIOBOM COCTaBe, paclpeleleHu U YUCICHHOCTH
BCTPEUYCHHBIX 0cobeii MM u ntun B Bermom, bapeHniierom,
Kapckom, Bocrouno-Cubupckom, UykorckoM u JlanreBbix
Mopsx. Okcnenuiust «Kapa-zuma-2014» mpoxoauna B Be-
CEHHe-JIETHUH niepuos (anpesib — Hadyajlo UIOHS) — B IEPUOJ
MaKCHMAaJIbHOTO Pa3BUTHUS JIEJSHOTO MOKPOBA, TPU JPYTHe
SKCIIEANIIMYA TPUIIUIMCh Ha JIeTHE-OCEHHUU mepuon (aB-
T'YCT-OKTSIOpb) — MEPUOJ MUHUMAIBHOHN TUIOIAIN MOPCKHX
JIBJIOB. DKCIIEIUINH HauWHAJIUCh B MypMaHCKe Win ApXaH-
reyibcke, MPOXOAWIU TpaH3uTtoM depe3 bemnoe u bapenneso
MOpsi, MPOBOJMIIA OCHOBHBIC PabOThI B akBaTopusix Kapcko-
ro u JlanteBbIx Mopel kpome Toro, skcrenuius «Kapa-me-

the Victor Buynitsky research vessel) under the
auspices of the Arctic Science Center LLC. The
main purpose of these expeditions was to conduct
hydrometeorological surveys on the Arctic shelf.
The MM and birds were counted in accordance
with the methodological recommendations received
at the “Courses of Marine Mammal Observers
at Engineering and Exploration Studies on the
Shelf” held by the Marine Research Center of M. V.
Lomonosov Moscow State University.

Daily observations of MM were carried out on a
rotational basis during the daylight hours from the
upper bridge or from the direction-finding vessel
deck. The observer recorded three groups of data:

Data on the mammals and birds encountered (the type
of animal encountered, the number of individuals,
the activity of the animal (behavioral reactions), the
bearing of the detected animal and the direction of its
movement, the distance to the animal, the determining
characteristics for identification of the animal.

Data on environment parameters (sea state according
to the Beaufort scale, visibility, dark/light time of day,
water depth).

Ship parameters (time, date, coordinates, vessel’s
course, type of ship work and type of work on the
ship)

If necessary, the observer provided advice aimed
at preventing or mitigating the impact on MM, for
example, gave advice to the ship driver regarding
change of ship direction to bypass the places of MM
clusters on the ice. To detect, observe and describe
an animal, we used 10x, 12x, and 16x binoculars,
and Canon 70D cameras with EF 100-400 /4.5-5.6L
mm lens and Canon 650D cameras with EFS 18-200
mm lens. The photographs of most MM were taken
during the observations. Information on species
composition, distribution and number of encountered
MM and birds in the White Sea, the Barents Sea, the
Kara Sea, the East Siberian Sea, the Chukchi Sea and
the Laptev Sea was acquired during the expeditions.
The Kara Sea winter 2014 expedition was held in the
spring-summer period (April — early June) during
the maximum development of the ice cover. Three
other expeditions occurred in the summer-autumn
period (August-October), the period of minimum
sea ice area. The expeditions started in Murmansk
or Arkhangelsk then passed through the White and
Barents seas conducting major studies in the Kara
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T0-2014» nposena pabotsl Ha menbde Bocrouno-Cudup-
ckoro u Yykorckoro mopedd. O0mias NpoaoHKUTEIbHOCTh
BaXTOBBIX HaOMIOMEHHUN cocTaBmia 3152 yaca B TedeHUE
157 cyTok, 3a 3TO Bpems OBLIO 3aperuCTpUpoBaHO 595
ocobeit MM npu 397 Bctpeuax. [ToMrMMO BaXTEHHBIX y4é-
TOB C KalTATAHCKOTO MOCTHKa, HAaOJIOAEHHS SIH30JHYECKH
BEJIUCh C BEPTOJIETA, BO BPEMs BBICAJIOK Ha JIEA WM CyIIy
(okcnenuun  «Kapa-3uma-2014», «Kapa-nero-2014»), 3a
BpeMsl ATHX HaOmroneHuil Obuto oOHapyxkeHo Oosiee 1000
ocobeit MM B 66 Bcrpeuax. B pesynsrare HaOmroneHui
ObuTn 3aduKcupoBansl Berpeun ¢ 10 Bugamu MM, cpean
KOTOPBIX: OesbIil MeaBens (Ursus maritimus), MOPCKOU 3asiI]
(Erignathus barbatus), TpeHIaHICKUIA TIoleHb (Pagophilus
groenlandicus), xonwdaras Hepma (Pusa hispida), mopx
(Odobenus rosmarus) (THXOOKCAHCKUI ¥ JIATEBCKUN TO-
BUJIBI), Cepblil KUT (Eschrichtius robustus), TpeHIAHICKUI
KUT (Balaena mysticetus), manblii monocaruk (Balaenoptera
acutorostrata), 0OOBIKHOBECHHAs: MOPCKasi CBUHbs (Phocoena
phocoena), 6enyxa (Delphinapterus leucas).

Pacnpenenenne BCTpedeHHBIX 0c00ei 0TOOpakeHO Ha Kap-
tax. Puc. 1 niamoctpupyer pacnpeneeHue BCTped B BECEH-
HE-JICTHUH TIepHOJI IPH 00IIeH CIUIOYEHHOCTH Jibaia Oomee 5
6aJI0B Ha HCCIIEYyEeMOM TeppPUTOPUH (TaHHbBIE IKCTICAUINN
«Kapa-3uma-2014» u 9acTh JaHHBIX SKCHEIUINH «APKTH-
ka-2015»). Kaptel 2 u 3 WIIIOCTPUPYIOT pacmpeneneHue
BCTpEY B JIETHE-OCEHHUI NEPHUON HA UCCIEAYEMOM Teppu-
Topuu (Hanuele sxkcnenunuii «Kapa-iero-2014», «Kapa-ie-
T0-2015» ¥ 9acTh AHHBIX SKCHETUIIH «ApKTHKa-2015%).

I'pennangckuii KMT WM MOJSAPHBIH KUT. Berpedeno 18
oco0eil rpeHIaHAcKoro kuta B 12 BCcTpeyax.

28 mas 2014 roxa B 3amagHoii yactu Mops JlanTeBsix B 145
KM BocTOouHee ocTtpoBa Manbiii TaliMblp B KOOpAauHaATax
78°08,95’c.m. 114°05,80°B.1. 28.05.2014 ObL1 BCTpedeH
rpennanackuil kut (puc. 1). Kuta Habmonanu B pa3Boabsix
MEXIy MOJSIMHM OTHOJETHero jpjaa Ha guctanimu 400-900
M, o0Imasi CIUIOYEHHOCTh JIEJOBOTO MOKpPOBAa JocTHrana 9
6asuioB, TonuuHa JbA0B cocrasisuia 50-70 cMm. [1yOuHb B
MecTe 0OHapyKeHus! cocTaBIsIOT opsinka 400 M, 3To palioH
cBaJia ITyOuH KoTinoBuHEI HaHncena. Bo Bpems HaGmoneHus
66110 caenaHo mopsaka 50 GoTOCHUMKOB. DTO BTOPas 3a710-
KyMEHTHPOBaHHAas BCTpeya MPEACTaBUTENS] YCAaThIX KUTOB B
Mope JlanTeBbIX U epBoe U 1 3anagHoi yactu mops Jlan-
TEBBIX, U AJIS 3UMHE-BECEHHErO IEepHO/a, HACKOIBKO HaM
M3BECTHO I10 JINTepaTypHbIM JaHHBIM. [lepBas BcTpeda Oblia
onucana C.E. belnkoBbIM ¢ COaBTOpaMH 10 OIPOCHBIM J1aH-
HbIM (bemukoB u np., 2002, ut. no: JIykun, Oraéros, 2009),
KuT 0BT 00Hapyx)eH 23.09.90 B 3,5 kM K ceBepy OT OCTpOBa
bennerra (HoBocubupckue octpona). 23.08.2014 B 3aman-
HOM yacTu Mop# JlanTeBeIX BHOBh OTMEUECHA BCTpeya MOJISIp-
Horo kuta (puc. 2). OauHouHast 0co0b ObLIa OOHApYKEHA B

Sea and Laptev Sea. In addition, the expedition in
the Kara Sea in summer-2014 conducted studies
on the shelf of the East Siberian Sea and Chukchi
Sea. The total duration of rotational observations
was 3,152 hours during 157 days, and 595 MM
were recorded in 397 encounters during this time.
In addition to the rotational counts from the upper
bridge, observations were sporadically carried out
from a helicopter during landing on the ice or land
(during the expeditions in the Kara Sea in winter and
summer 2014); during these observations, more than
1,000 MM in 66 encounters were found. As a result
of these observations, the sightings of 10 MM species
were recorded, among them: polar bear (Ursus
maritimus), bearded seal (Erignathus barbatus), harp
seal (Pagophilus groenlandicus), ringed seal (Pusa
hispida), walrus (Odobenus rosmarus) (the Pacific
and Laptev subspecies), gray whale (Eschrichtius
robustus), bowhead whale (Balaena mysticetus),
minke whale (Balaenoptera acutorostrata), harbor
porpoise (Phocoena phocoena), and beluga whale
(Delphinapterus leucas).

The distribution of the animals encountered is shown
in the figures. Figure 1 illustrates the distribution
of encounters in the spring-summer period, with an
overall ice concentration of more than 5 percent in
the study area (data from the Kara Sea in winter-2014
and part of the Arctic Sea 2015 expeditions). Figures
2 and 3 illustrate the distribution of encounters in the
summer-autumn period in the surveyed area (data
from the Kara-Summer-2014, Kara-Summer-2015
expeditions and some of the data from the Arctic-2015
expedition).

Bowhead whale, or polar whale. 18 bowhead whales
were sighted in 12 encounters.

On May 28, 2014, in the western part of the
Laptev Sea, 145 km east of Maly Taymyr Island, at
coordinates 78°08.95°N, 114°05.80’E, the bowhead
whale was encountered (Fig. 1). The whale was
observed in the leads between the fields of the first-
year ice at a distance of 400-900 m, the total ice cover
concentration reached 9% and ice thickness was 50-70
cm. Water depths in the area of the sighting were about
400 m; this is the area of the Nansen basin continental
slope. During the observation, about 50 photographs
were taken. This is the second documented encounter
of a representative of baleen whales in the Laptev Sea,
and the first one both for the western part of the Laptev
Sea and for the winter-spring period, as far as we know
from the literature. The first encounter was described
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Fig. 1. Distribution of marine mammal encounters in the spring-summer period

24 xMm ot octpoBa Mabrit TaiiMblp, TTyOHHA MOPS B 9TOM
paiione 250 M, o0masi CIIOYEHHOCTD JIEJTHOTO ITOKPOBa —
0,5 6amna, 1€ OMHOICTHUMN.

JlBe BcTpeur ¢ OAMHOYHBIMH MONISPHBIMH KHTaMH OTMEYe-
HBI B ceBepHOH yactu Kapckoro mopst 17.08.2014 B 115 xm
K CEBEPO-CEBEPO-BOCTOKY OT O. YEAWHEHHUS! Ha PACCTOSHUU
15 kM zpyr oT Apyra, KATHl HaOIONaCh C HHTEPBAJIOM B
3 gaca (puc. 2). O0mas jaenoBas CIUIOUEHHOCTh B paiioHEe
Habmronenuii — 2 - 3,5 6amna, Tonmuue 160a — 70-120 ¢,
n1yOuHa Mops — okouto 80 M.

B cesepo-Boctounoit wactu Kapckoro mops 18.10.2015
BCTPEYCHBI JIBE OAMHOYHBIE OCOOM T'PEHJIAHICKOTO KHUTA C
WHTEpBaJIOM B 2,5 gaca HabmoneHus (puc. 2). [Tepsas BcTpe-
ya pon3ornia B 102 kM K 3amaay OT 3anaHOW OKOHEYHOCTH
octpoBa bompmmeBnk apxunenara CeBepHas 3emirs, BTopas
— Ha 66 kM 3amagHee. [ToBepxHOCTE MOps OblIa TIOKPHITA
OONBIIMMU TIOJISIMU CTUTIOYEHHOTO HIaca (9 6amioB) ¢ mo-
JBIHBSMH, IIEN WHTEHCHBHBIN HpoIece J1e1000pa3oBaHUs.
['ryOuns! B 3TOM paiione mocturarot 240-270 M.

by Belikov et al. (2002, cited by: Lukin, Ognetov,
2009). That whale was discovered on September 23,
1990, 3.5 km north from Bennett Island (Novosibirsk
Islands). On August 23, 2014, in the western part of
the Laptev Sea, a bowhead whale was observed again
(Fig. 2). A single animal was found 24 km from Maly
Taymyr Island where water depth was about 250 m and
total ice cover concentration was 0.5 % (this ice is first-
year ice).

Two encounters with single bowhead whales were
recorded in the northern part of the Kara Sea on August
17, 2014, 115 km north-northeast of Uyedineniya
Island at a distance of 15 km from each other; the
whales were observed at intervals of 3 hours (Fig. 2).
Total ice concentration in the observation area was 2
- 3.5 %, the thickness of the ice was 70-120 c¢cm, and
water depth was about 80 m.

In the northeastern part of the Kara Sea two single
bowhead whales were encountered on October 18,

94
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Fig. 2 Distribution of marine mammal encounters during the summer-autumn period in the western part of the
investigated area

B YykoTckoM MOpe OTMEUeHa HanOONbIIast BCTPEIaeMOCTh
rpernanackoro kuta (puc. 3). B 100 kM k ceBepo-3amamy ot
cema Bankapem 04.09.14 Ha umcTO# BOAE B TEUEHHE dYaca
OBLTO BcTpeueHo 9 ocobelt TPeHIaHICKUX KATOB MPH TPEX
Berpedax (2, 2 m 5 ocobeit), paccTosHIE MEKIY BCTpeda-
MU cocTaBmwio 15-17 kM, mTyOnHA MOpS B palioHe HaOmrome-
HUS cocTaBmia 58 M. B CBSI3H ¢ TeM 4TO CyAHO TPaH3UTOM
TIPOXOAMIIO JAHHEIA paiioH co ckopocThio 12-14 y3moB, 910
MIPAKTHYECKH HCKIJIIOYAET BEPOATHOCTH MOBTOPHOTO y4éTa
*KUBOTHBIX. 09.09.14 Oputm 3adUKCHPOBAHBI IBE BCTPEYH
TPEHJIaHACKUX KUTOB HA YUCTOH BOJE, mepBas — B 35 KM K
IOr0-BOCTOKY OT MbIca biioccom octpoBa Bpanrens, Bctpe-
4eHo 2 ocobu, BTopas — B Bocrouno-CubupckoMm mope,
BCTpEUCHA OTHA 0COOB B 46 KM K I0TY OT cena AioH. [myou-
Ha MOpe B paiioHe HaOmoneHunii — 43-44 M.

Cepsrii kut. HaOmonarensiMu cepblii KUT OBLI OTMEYEH
10.09.2014 B Bocrouno-Cubupckom mope B 74 KM K ceBe-

2015 at an interval of 2.5 hours of observation (Fig.
2). The first encounter occurred 102 km west from
the western tip of Bolshevik Island of the Severnaya
Zemlya Archipelago, the second encounter was 66
km to the west. The sea surface was covered with
large fields of concentrated ice nilas (9 %) with ice
clearings, an intensive ice formation process was
occurring. The depths in this area reach 240-270 m.

The highest frequency of the bowhead whales was
noted in the Chukchi Sea (Fig. 3). On September 04,
2014, 100 km northwest from Vankarem Village, 9
bowhead whales were sighted within an hour during
three encounters (2, 2 and 5 individuals) in clear
water. The distance between encounters was 15-17
km, water depth in the area of observation was 58 m.
The vessel was passing through the area at a speed of
12-14 knots which practically excludes the possibility
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Fig. 3. The distribution of marine mammals seen in the summer-autumn period in the eastern part of the investigated

arca

po-ceBepo-3amany ot cena AioH (puc. 3), myOnHa MOpS B
3TOM MecTe coctaBiieT 32 M. Bo BpeMst 00néra mobepexns
0. Bpanrens 03.09 Ha mecuaHoii koce ObUTH OOHAPY>KEHBI
OCTaHKH CEpOro KHTa, B HEIIOCPENCTBEHHOW ONMM30CTH OT
HETo HaxoAwmiIoch 15 Oenbix MenBeneit. 3a BpeMsl MATHAHEB-
HOW BBICAJKM Ha 0. BpaHrens Ha paccTosSHHH OKOJO | KM
ot Oepera ObUTH 3aMEUEHBI 5 0coleil ceporo kurta (YCTHOE
coobmerne A.H. borryrnoBa) (puc. 3).

Mauiblii moJjiocaTuk Wik KUT MuHke. Manblif ojocatuk
ObLT BeTpeueH aBaxkasl (25.08.2015 u 12.10.2015) (puc.2).
O0a pa3a Ha rpanune bapennesa nu Kapckoro mopeii, B ripo-
muBe Kapckue Bopota, paccTosiHue MexTy TOUkaMH HaOJIro-
JleHust cocTaBmio 24 kM [yOuHA MOpst Ha MecTe TIepBOTO
HaOroneHus — 214 M, Ha Mecte BToporo — 137 m.

Benyxa. Berpeun ¢ 6enyxamu Obutn otmedeHsl 12 pa3, 00-
ee 4uciio BCTpeueHHBIX ocobelt coctaBuio 88, u3 Hux 15
— MOJIOZBIC )KUBOTHBIC. bemyxu ObIiIi BCTPEUEHBI:

of repeated count of animals. On September 9, 2014,
two encounters of bowhead whales in clear water were
recorded: the first was 35 km southeast from Blossom
Cape of Wrangel Island when two individuals were
sighted; the second was in the East Siberian Sea when
one individual was sighted 46 km south from Ayon
Village. The water depth in the observation area was
43-44 m.

Gray whale. A gray whale was noted by the observers
on September 10, 2014, in the East Siberian Sea 74
km north-northwest from Ayon Village (Fig. 3). Water
depth in the area was 32 m. During the flight around
the coast of Wrangel Island on September 3, the
remains of a gray whale were found on the sand spit
and 15 polar bears were in the immediate vicinity of
it. During the five-day landing on Wrangel Island, five
gray whales were seen at a distance of about 1 km from
the shore (oral report from A. N. Boltunov) (Fig. 3).
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- nBaxkas! B Boponke benoro mops. 31.07.2014 BcTpeueHst
Tpu B3pocibie ocodu, 11.10.2015 — aBe Mmonomsle ocodu

(puc. 2);

- B ponBe Kapckue Bopora 01.08.2014 Bctpeuena onxa
B3pocias 0co0s (puc.2);

- B 1oro-3anaaHoil yactu Kapckoro mops B 38 kM oT mo-
Oepexbs octpoBa HOxubIi apxumenara CeBepHast 3emuis
10.04.2014 B nonbIHBE OBIIIO BCTPEYEHO €TI0 U3 9 ocodeit

(puc. 1);

- B 3anagHOoN gactu Kapckoro mopst, B 50 kM 0T mobepexnst
octpoBa Cesepnbiii apxurnenara Hosas 3emins (B 70 kM k
fory ot 3anuBa bmaromonmyuus) 16.04.2014 ¢ Bepronéra B
MOJIBIHBE OBLIO OOHAPYKEHO CTaa0, COCTOsIee U3 4 B3poC-
neix ocobeit (puc. 1). 03.08.2014 Ha gucroit Boge B 30 KM K
FOT0-BOCTOKY OT 3ajiuBa biaronosiyuus c¢ Bepron€ra c pas-
HUIICH B JiBa Yaca ObUIO OOHApPY)KEHO JBa cTaga Oenyx, co-
CTOSIIUX U3 ABYX U 18 ocobeii (ycTHOE cooOIeHre AHapest
TropsikoBa) (puc. 2). PaccrosHue Mexay BECEHHHUM U JIET-
HUM HaOJIIOIEHUSIMU COCTABHIIO MOPsIAKA 65 KM;

- B LleHTpanbHOH yactu Kapckoro mops B moibiHbe B 67
KM Ha 3amaj oT o. YeauHeHus 27.04.2014 6pumm BcTpede-
HBl 1Be B3pocieie ocobu (puc.l). 05.08.2014 BcTpedena
OfIHa B3pocias 0co0b B IIEHTpaIbHOH YacTi Kapckoro mopst
(puc.2), paccrossHUE MKy HAOTIOICHUSIMHI COCTABMIIO 0O-
nee 300 xm;

- B 3amaJHOM 4acTu Mops JlanTeBbIX B HENOCPEICTBEHHOU
OIM30CTH OT MOJISIPHOU cTaHIK «Mbic bapanosay, Haxoms-
nieiicsi Ha OMHOMMEHHOM MBICY B CEBEPHOM YacTH OCTPOBa
BbonbmeBuk apxumnenara CesepHas 3emiis, 22.08.2014 6b1111
BCTpEYCHBI JBa cTajaa oenyx (puc.2). [lepBoe crago cocros-
70 U3 12 ocobeit 1 ObLIIO OOHAPYKEHO ¢ BepTonéra (YCTHOE
coobienne AHzpest TiopsikoBa), BTOPO€ CTa0 COCTOSIIO U3
32 ocobeit, 12 n3 Hux — Monozsle. CTano JTUTENEHOE BpeMs
HaOJII0asIoCh B HECKOJIIBKUX COTHSIX METPOB OT OeperoBoi
JIMHUM HaIlPOTUB MOJISIpHOM cranimu. Crana HaOMonaIuCh
C pasHuIel B 6 4acoB, BO3MOKHO, BTOpPO€ HaOJIIO/IeHHUE Ya-
CTHYHO MOBTOPHOE;

- B mposiiBe Buibkuukoro Ha TpaBep3e apxunenara [ei-
6epra 07.09.2015 BcTpedeHBI B3pocias U MOJIOAask 0COOH

(puc.2).

OObIKHOBeHHAsA MoOpckasg cBuUHbA. B Boponke benoro
mopst 11.10.2015 BcTpedeHsl 3 rpynmbel MOPCKUX CBUHEH.
JlBe Tpymnmbl cocTosUIM M3 JABYX OCO0€H, ofHa — M3 TPEX

(puc.2).

BeJblii MenBenb. 3a BpeMst TPEX IKCICTUIMH OBLIIO BCTpe-
geno 239 ocoOeit Oenpix Mmenasenei. B skcnemunun «Ka-

Minke whale. Minke whales were sighted twice
(August 25, 2015 and October 12, 2015) (Fig. 2).
Both sightings occurred on the border of the Barents
Sea and Kara Sea in Kara Strait. The distance between
the observations was 24 km. Water depth in the area
of the first observation was 214 m and 137 m at the
second.

Beluga whale. Encounters with beluga whales were
noted 12 times, the total number of individuals
sighted was 88, of which 15 were young animals. The
white whales were sighted:

- Twice in the funnel-shaped opening of the White
Sea.

. On July 31, 2013, three adult animals were sighted
and on October 11, 2015, two young animals were
seen (Fig. 2);

- One adult was sighted in Kara Strait on August 1,
2014, (Fig. 2);

- A herd of 9 individuals was found in open water on
April 10, 2014, in the southwestern part of the Kara
Sea, 38 km from the coast of Yuzhny Island of the
Severnaya Zemlya Archipelago, (Fig. 1);

- A herd consisting of 4 adult animals was noted from
the helicopter in the clearing on April 16, 2014, in the
western part of the Kara Sea, 50 km from the coast
of Severny Island of the Novaya Zemlya Archipelago
(70 km south from the Blagopoluchiya Bay) (Fig.
1). On August 03, 2014, two herds of white whales
consisting of two and 18 individuals (oral report
from Andrey Tyuryakov) were found in open water
30 km southeast from Blagopoluchiya Bay from the
helicopter with a difference of two hours (Fig. 2). The
distance between the spring and summer observations
was about 65 km;

- Two adults were sighted on April 27, 2014, in the
central part of the Kara Sea in the clearings 67 km
west from Uyedineniya Island (Fig. 1). On August 05,
2014, one adult was sighted in the central part of the
Kara Sea (Fig. 2); the distance between observations
was more than 300 km;

- Two herds of white whales were encountered on
August 22, 2014 in the western part of the Laptev Sea
in the immediate vicinity of the polar station “Cape
Baranov”, located on the similarly named cape in the
northern part of the Bolshevik Island of the Severnaya
Zemlya Archipelago (Fig. 2). The first herd consisted
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pa-nero-2015» menBenu He ObLIM BCTpeueHbl. B BeceH-
He-JIeTHUH nepuoj BcrpedeHo 90 measeneit B 57 BcTpedax
(puc.1), n3 HUX camok c aerensimamu — 10 Bcrpeu. Camka
¢ 3 pereHblmaMy Obljia BCTpEYEHa OJHAXABI, C AByMs — 4
pasa, ¢c omHUM — 5 pa3. Bce BcTpeueHHbIe MeBEIU HAXOIU-
JMch Ha 1bpy. Kpome toro, 6110 yuteHo 157 nenodexk ciie-
JIOB, U3 HUX 7 — cienbl MeaBexkar. [IToMuMo OTHOCHTENBHO
PETYJISIPHBIX €IMHUYHBIX M IapHBIX BCTPEY B aKBATOPHSIX
Mopeit Kapckoro m JlanTeBbIX, OTMEYEHHI CiEIYIOLINE
paiioHBl TOBBINIEHHOW BCTPEYAEMOCTH O€JI0ro Me/Bes

(puc.1):

- paiion Kapckux Bopor, 10.04.14 B Tedenue 6 gacoB ObLTIO
BCTPEUCHO 6 MEABECH;

- paiion octposa IInonep (apxumenar CeBepHast 3eMiisi), €
30.04.14 o 07.05.14 Bcrpeueno 12 mensexneit (u3 HAX 6 —
OopTta BepTONETa);

- paiion nponuBa Bunbskuiikoro, 7-8 u 30-31 mas 2014 rona
ObUIO BeTpeueHo 12 menBeneii B 8 BcTpedax;

- HeHTpaybHast yacTh Mops JlanTeBbix, B 180 — 340 kM k
BOCTOKY OT OyxTHI [IpoHunmieBa moixyoctposa TaimeIp 13-
17 mas 2014 ronma 66110 BeTpeueHo 12 menBeneii B 7 BCTpe-
qax;

- paifoH ocTtpoBa bonbmeBuk apxumnenara CepepHas 3eM-
51, 15-17 oxtsa0pst 2015 roga Bo BpeMs CTOSIHKH Y JICASTHOM
6a3b1 «Mpic bapanoBa» ObuTO BcTpeueHo 12 menBeneid B 9
BCTpeyax.

B nmerne-ocennmii mepmoj BcTpeueHo 149 Oempix men-
Beneit B 50 BcTpewax (puc. 2, 3), OONBIINHCTBO MeI-
Belell BCTpeyeHBl Ha cyme, 7 oco0edl BCTpEYCHH Ha
TBAY, JBE 0COOM MPOIIIBIBAIU PsiioM ¢ cymHOM. Camku
C OIHMM MEIBEXOHKOM BCTPEYEHBI 7 pa3, ¢ ABYMs — 5.
Bo Bpems 061€ToB mobepexnil OBLIH MOTy9IeHBI CIEAYIo-
e JaHHBIE 10 BCTpedaeMocTH 0eroro meaBens (JacTh
IaHHBIX JI00e3HO mpenocrtaBieHa A.H. BoatyHoBRIM 1
A.B. TopsKOBBIM):

- B paiione Mbica I'eccena 01.08.14 Bcrpeueno 3 ocobu
(puc. 2);

- B paiione Mpica Omnacubliii (0. CeBepHbiii HoBolt 3emutn)
03.08.14 BcTpeueno 5 ocobeit, 08.08.14 BcTpeueno 4 oco-
6u, 08.08.14 Bo Bpemst adspodoTochéMKH JeaHUKOB Cpen-
Huii 1 PoxxnecTBeHCKH yuTeHOo 6 ocobeii (puc. 2);

- B paiione Oyxtbl Jlensnas I'aBans (0. CeBepublit HoBoit
3emmu) 10.08.14 BcTpeueHo 6 ocobeit (puc. 2);

- B paiioHe 3anaaHoro mobepexns o. Komcomonen Cesep-
Hoit 3emmu 19-20.08.14 BcTpeueno 4 ocobu (puc.2);

of 12 individuals and was noted from the helicopter
(oral report from Andrey Tyuryakov). The second
herd consisted of 32 individuals, 12 of them were
young. The herd was observed for a long time several
hundred meters from the coastline opposite the polar
station. The herds were observed with a difference of
6 hours; perhaps, the second observation is partially
repeated;

- An adult and a young animal were seen on
September 07, 2015, in Vilkitsky Strait on the beam
of the Geiberg Archipelago, (Fig. 2).

Harbor porpoise. Three groups of harbor porpoises
were sighted in the inlet to the White Sea on October
11, 2015. Two groups consisted of two individuals,
one of three (Fig.2).

Polar bear. During the three expeditions, 239
polar bears were sighted. In the expedition “Kara-
Summer-2015”, the bears were not sighted. In the
spring-summer period, 90 bears were sighted in 57
encounters (Fig. 1), of which 10 encounters were of
females with cubs. A female with 3 cubs was sighted
once, a female with two cubs was seen 4 times, and
with one cub 5 times. All the bears encountered were
on the ice. In addition, 157 chains of tracks were
noted, 7 of them were the tracks of cubs. In addition
to relatively regular single and paired encounters
in the water areas of the Kara Sea and Laptev Sea,
the following are the areas of increased polar bear
occurrence (Fig. 1):

- The Kara Strait area, April 10, 2014, 6 bears were
sighted within 6 hours;

- The Pioneer Island area (Severnaya Zemlya
Archipelago), April 30, 2014 to May 7, 2014, 12
bears were sighted (6 of them from the helicopter);

- The Vilkitsky Strait area, May 7-8 and 30-31, 2014,
12 bears were sighted in 8 encounters;

- The central part of the Laptev Sea, 180-340 km east
from Pronchischeva Bay of Taymyr Peninsula, May
13-17, 2014, 12 bears were sighted in 7 encounters;

- The area of Bolshevik Island of the Severnaya
Zemlya Archipelago, October 15-17, 2015, 12 bears
were sighted in 9 encounters during a stop near the
ice base “Cape Baranov”.

In the summer-autumn period, 149 polar bears were
sighted in 50 encounters (Figs. 2, 3). Most bears were
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- B paifone octpoBa ITuonep Cesepnoit 3emnu 21.08.14
BCTpeueHo 6 ocobeii (puc. 2);

- Ha octpoBe [omammumnii (apxumenar Cemosa) 15.09.14
BcTpeueHo 3 ocobu (puc. 2);

- Ha octpoBe Mamnstit Taitmslp 15.09.14 BcTpeueno 4 men-
Bens (puc. 2);

- Ha BocTouHOM TobOepexne Taiimbipa 23.08.14 BcTpeueHa
oxHa 0co0b (puc. 2);

- Ha octpose JKoxoBa (HoBocubupckue octposa) 31.08.14
BcTpeueHo 4 ocobdu (puc. 3);

- Ha I0’KHOM Oepery ocTpoBa Bpanrens B paiioHe mocénka
VYmakosckuii 2-3.09.14 BcTpeueno 60 ocobeii (puc. 3);

- B paifone mpica YapuHr 5-9.09.14 BcTpeueno 20 mense-
neit (puc. 3).

3a BpeMms Ha6J’IIOZ[€HI/II71 C MOCTHKA B JIETHE-OCCHHUU nepu-
on 3a(1)I/IKCI/Ip0BaHI)I CJICaYyOEe BCTPECUU:

- B paifoHe BocTouHee Mbica OmacHbIl ocTpoBa CeBepHBIH
Hogoit 3emu 3.08.14 BcTpeueno 3 ocobu (MeaBemuia ¢
MEIIBE)KOHKOM Ha aiicbepre B 70 KM OT MbIca M MeABENb,
cramuid Ha apauHe B 30 kM OT Mbica), 8.08.14 menBenb
MOMIUTBUT K CYIHY, Jekamemy B apeiide B 25 KM ceBe-
po-BocTouHee Mbica OTIacHBIIA;

- Ha npny B 70-75 KM ceBepHee OCTpOBa YeIUHEHHS
17.08.14 BcTpedeno 3 ocodu;

- B Kapckom mope B 45-55 kM 3amagHee KpacHodinoTckux
octpoB 15.09.14 BcTpedyeHa ofgHa 0cOOb Ha JIbAY M OIHA
0C00b, TUIBIBYIIAs 110 YUCTOI BOJIE.

OTHOCHTETHHO TOBHIMICHHAS BCTPEYaeMOCTh O€I0T0 Mef-
Be/lsl B HEKOTOPBIX paifoHaX OTYAaCTH CBsi3aHAa CO CPaBHU-
TEJBHO MPOIOJKUTENLHBIM TIEPHOIOM HAOIIOACHUS B paii-
OHE.

Mop:k. Mopxu 6butn BeTpeueHsl 43 pasza, obliee 4ucio
BCTpEYEHHBIX ocobel — mopsiaka 1000 (c yuérom KHMBOT-
HBIX, YUYTEHHBIX Ha JIEKOUIIAX).

B Becenne-neTHuil nepron Ha JIpaax Mops JlanTeBeIx ObLT
obnapyxeH 31 mopxk B 17 BcTpeuax (puc. 1). HanbGonee
4acTO OHU BCTPEYAIMCh B I0ro-3amajHoi yacTu mops Jlan-
TeBBIX Ha pacctostaun mopsaka 100 kM ot Oyxtel IIpoHun-
meBoit m-Ba TaiimMeip, 3a 13.05.2014 B 3TOM paifoHe OBLIO
yureHo 17 ocobeii. B ceBepo-BocTouHOI wacTtu Mops Jlam-
TeBbIX 20-22.05.2014 Bctpedeno 10 ocobeit. OnuHOUHBIE
ocoOu ObUTH BCTpEeUeHBI Ha JIbJIaX LEHTPAIbHOHN M 3amaj-

sighted on land, 7 animals were encountered on the
ice, and 2 individuals were swimming alongside the
vessel. Females with one cub were sighted 7 times
and with two cubs 5 times.

During the flights around the coasts, the following
data on the occurrence of polar bears were obtained
(some of the data were kindly provided by A. N.
Boltunov and A. B. Tyuryakov):

- In the area of Hessen Cape, on August 01, 2014, 3
individuals were sighted (Fig. 2);

- In the area of Opasny Cape (Severny Island,
Novaya Zemlya Archipelago), on August 03, 2014,
5 individuals were sighted, on August 08, 2014, 4
individuals were sighted, and on August 08, 2014,
during the aerial survey of glaciers Sredny and
Rozhdestvensky, 6 individuals were counted (Fig. 2);

- In the area of the Ledyanaya Gavan Bay (Severny
Island, Novaya Zemlya Archipelago), on August 10,
2014, 6 individuals were sighted (Fig. 2);

- In the area of the western coast of Komsomolets
Island of Severnaya Zemlya, on August 19-20, 2014,
4 individuals were sighted (Fig. 2);

- In the area of Pioneer Island of Severnaya Zemlya,
on August 21, 2014, 6 individuals were sighted (Fig.
2);

- On Domashny Island (Sedov Archipelago), on
September 15, 2014, 3 individuals were sighted (Fig.
2);

- On Maly Taymyr Island, on September 15, 2014, 4
bears were sighted (Fig. 2);

- On the east coast of Taimyr, on August 23, 2014, 1
animal was sighted (Fig. 2);

- On Zhokhov Island (Novosibirsk Islands), on
August 31, 2014, 4 animals were sighted (Fig. 3);

- On the south coast of Wrangel Island, near the
Ushakovsky Settlement, on September 2-3, 2014, 60
animals were sighted (Fig. 3);

- In the area of Waring Cape, Wrangel Island, on
September 5-9, 2014, 20 bears were sighted (Fig. 3).

During the observations from the bridge in the
summer-autumn period the following sightings were
recorded:
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HO¥t yactu mops JlanreBbix. B Boctouno-Cubupckom Mope
BCTpEYEHa 0jiHa 0co0b B paiioHe apxunenara /le-Jlonra.

B netHe-oceHHU epHoOa HAa OTKPBITON BOJE OBLTO 3aperu-
cTpupoBansl 22 Berpeun 36 ocobeit Mmopaxeit (puc. 2, 3).

B Kapckom Mope B HermocpeICTBEHHOM OJIM30CTH OT Oepero-
BOW JINHUW MOP>KU OBLIM BCTPEUEHBI IBAXKABL: OJHA 0COOb B
paiione Oyxtel Jlensnas ['aBans octpoBa CeBepHblii HoBoi
3emmu 10.08.2014, mate ocobell Hemaleko OT TMOOEPEKbE
octpoBa Yernunaenus 16.08.14 (yctHble cooOmeHust AHapes
TiopsixoBa) (puc.2). /e BCTpeun OJMHOYHBIX 0c00eit oT™me-
YeHBI y 3araHoro odepexbs apxurnenara CeBepHas 3eMirs
— B 17 xM k 3anagy ot o. [Tuonep 18.08.14 u B 15 kM oT 0.
Komcomonen B nponmse beno6posa 19.08.14 (puc.2). Omu-
HOYHAsE 0CO0b BCTpeucHa B 86 KM K CEBEPO-BOCTOKY OT O.
Bensrit 30.08.15, rpynna u3 4 mopxeit 02.09.15 BcTpeuena
B IIeHTpaJIbHOI yacTn Kapckoro Mopst Mexty MbicoM JKemna-
Hus 1 0. benbrit (puc.2).

B mope JlanteBbix Mopku Obun BeTpeueHs! 8 pas. K Bocto-
Ky OT MbIca YenmtockuH noiryoctpoBa Taiimelp B 250 u B 160
kM 23.08.14 BcTpeueHa rpynma u3 TpEX MOpKEH U OTUHOU-
Hast 0co0b (puc.2). /IBa Mopyka U OMHOYHAsE 0COO0b BCTpE-
yeHsl 26.08.14 B 95 u 160 kM Kk BOCTOKY OT MbIca [[BeTkoBa
nonyoctposa Taitmseip, 13.09.14 B 3TOM ke palioHE BCTpe-
YeHBI JiBe OJMHOYHBIe 0codu (B 60-70 kM ot Mbica [[BeTKo-
Ba) (puc.2,3). B ceBepo-BocTOUHOM yacTu Mops JlanTeBbIx
B 200 xM oT MbIca AHHcHI ocTpoBa KoTenbHBIN BCTpeUeHBI
nBe onuHOYHbIe 0cobu 27.08.14 (puc.3).

B BocTouno-Cubupckom Mope BCTpedr MOpsKei OBIIH MpH-
ypoueHs! K paiiony o. bennerra (octpoBa [le-Jlonra, apxu-
mear HoBocubupckue octpora) (puc.3). Bo Bpems 00mé-
Ta octpoBa Ha BepTonére 29.08.14 ObutH 0OHApYKEHBI /1BA
NeKOWIa, Ha TTePBOM M3 HUX ObUTO ydTeHo 52 ocodu (u3
HUX JIBa CHTalleTKa), Ha BTopoM — mopsiaka 900. Ha Boxe B
paiioHe ocTpoBa BcTpedeHo 7 ocobeit. OmHa 0coOp Oblia
BcrpeueHa 9.09.14 B 50 km k rory ot Mbica biioccom octpo-
Ba Bpanrens.

B UykoTckoM MOpe MOpPKHU OBLIH BCTpeueHs! 4 pasa (puc.3).
09.09.14. B 6-9 kKM OT BOCTOUHOTO MOOEpPEXKbsI OCTPOBA
Bpanrens B paiione mpica JIuTke ¢ NeprHOIUYHOCTBIO B He-
CKOJIbKO MHHYT OBUTH BCTpedeHbl Tpu ocodu, 05.09.14 B
9TOM JKe paiioHe B 34 KM OT OeperoBoii IMHUYU ObLT BCTPEYECH
OJIH MODX.

I'pennanackuii TI0/1€Hb

JIBe rpynmsl rpeHIaHCKUX TONEeHeH, cocrosamue u3 30 u 5
ocobeit, Obiti BeTpeueHs! 10.08.14 B Kapckom mope B 100
u B 74 kM ot MbIca ['opka octpoBa CeBepasiit Hosoit 3emnu
(puc. 2). PaccrosiHre MKy BCTpEYaMU COCTABIIO 64 KM.

- In the area east from Opasny Cape of Severny Island
of Novaya Zemlya, on August 3, 2014, 3 animals were
sighted (a female bear with a cub on an iceberg 70
km from the cape, and a bear sleeping on an ice floe
30 km from the cape), and on August 8, 2014, a bear
swam to the ship drifting 25 km northeast from the
Opasny Cape;

- On the ice 70-75 km north from the Uyedineniya
Island, on August 17,2014, 3 individuals were sighted;

- In the Kara Sea 45-55 km west from the
Krasnoflotskyye Islands, on September 15, 2014, 1
animal on the ice and 1 animal swimming in clear
water were sighted.

The relatively high occurrence of polar bears in some
areas is partly due to the relatively long observation
period in the area.

Walrus. Walruses were sighted 43 times and the total
number of individuals sighted was about 1,000 (taking
into account the animals counted at rookeries).

In the spring-summer period, 31 walruses were
found on the ice of the Laptev Sea in 17 encounters
(Fig. 1). Most often, they were sighted in the
southwestern part of the Laptev Sea at a distance

of about 100 km from Pronchischeva Bay of the
Taymyr Peninsula, and on May 13, 2014, 17 animals
were counted in this area. In the northeastern part

of the Laptev Sea, on May 20-22, 2014, 10 animals
were sighted. Single animals were sighted on the ice
of the central and western parts of the Laptev Sea.
One animal was encountered in the East Siberian
Sea in the area of the De Long Archipelago.

In the summer-autumn period, 22 encounters of 36
walruses were recorded in open water (Figs. 2, 3).

In the Kara Sea walruses were sighted twice in the
immediate vicinity of the coastline: 1 animal in the
area of Ledyanaya Gavan Bay of Novaya Zemlya
Island on August 10, 2014, and 5 animals near the
coast of Uyedineniya Island on August 16, 2014
(oral reports from Andrey Tyuryakov) (Fig. 2). Two
encounters of single animals were recorded at the
western coast of the Severnaya Zemlya Archipelago
about 17 km west from the Pioneer Island on August
18, 2014, and 15 km from Komsomolets Island in
Belobrov Strait on August 19, 2014 (Fig. 2). A single
animal was sighted 86 km northeast from Bely Island
on August 30, 2015, and a group of 4 walruses on
September 2, 2015, was sighted in the central part
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Kosibuarast Hepna u Mopckoii 3asn (j1axrax). [Tockonbky
JETalbHOE PACCMOTPEHUE PACIpPEICICHUsI BCTPEYaeMOCTb
HEPII U JIJaXTaKOB BBIXOAUT 32 MPeJIeIIbl JaHHBIX MATEPUAJIOB,
OTMETHM JIMIIb HEKOTOPHIE MOMEHTBHI:

- B BECEHHe-JICTHUII eproy BcTpedeHsl 61 Hepna u 73 mop-
CKHUX 3aiilla, TIPH 3TOM HEpIa BCTPEYasachb OTHOCHTEIHLHO
PaBHOMEPHO, a [UISl JIAXTaKa XapaKTEpHO 0o0jee MO3auIHOE
pacmpeniesneHle BCTPEYaeMOCTH: OCHOBHASI Macca BCTPEUCH-
HBIX JIAXTAaKOB MpuXoanuTcs Ha 6.06.14, xorma 3a § wacos
yuaéra OBIIH BCTpEUEHHI 53 0cO0H JTaXTaKOB Ha JIBIY BO Bpe-
Ms JIBIDKCHHS CyJHa BIOJb 3amagHoro moodepexss o. Ce-
BepHbI HoBolt 3emiu ot 3anmBa MHOCTpaHIeBa 10 3ainBa
Cenosa Ha ynaienuu 55-80 kM (puc. 1);

- B JI€THE-OCEHHMH IepuoA BCTpedeHsl 87 Hepn u 37 Mop-
CKHX 3aiina (puc.2,3).

[IpencraBieHHble JaHHBIE PACIIMPSIOT OrPaHUYCHHBIC
CBEJICHHUS O paclpe/ieieHUd apKTUYeCKOH OHOTHI U BHOCST
BKJIa]] B 32JI0)KEHHE OCHOB MHOTOJIETHETO MOHUTOPHHTA Te-
prodayHbl ApKTHUKH.

ABTOpHI BBIPaXKAIOT OJIaroapHOCTh PYKOBOJICTBY SKCIICIIH-
LU 3a cozeiicTBIE B cOOpe MaTepHana; OTAeNbHas Onaro-
napaoctb C.E. benukoBy, A.H. bontynoBy, A.b. TiopsikoBy
3a MpeAocTaBiIeHNe (payHHUCTHYECKUX CBEICHUI, MOTyveH-
HBIX BO BPEMSI BEPTOJIETHBIX MOJIETOB.

of the Kara Sea between Zhelaniya Cape and Bely
Island (Fig. 2).

Walruses were sighted 8 times in the Laptev Sea.
A group of 3 walruses and a single animal were
encountered 250 and 160 km east of Chelyuskin Cape
of Taymyr Peninsula on August 23, 2014 (Fig. 2).
Two walruses and a single animal were sighted on
August 26, 2014, 95 and 160 km east from Tsvetkov
Cape of Taymyr Peninsula; on September 13, 2014,
2 single animals were encountered in the same area
(60-70 km from Tsvetkov Cape) (Figs. 2, 3). In the
northeastern part of the Laptev Sea, 2 single animals
were encountered 200 km from Anisiy Cape of
Kotelny Island on August 27, 2014 (Fig.3).

In the East Siberian Sea, the encounters of walruses
were confined to the area of Bennett Island (De Long
Islands, the archipelago of the Novosibirsk Islands)
(Fig. 3). During the flight around the island by the
helicopter on August 29, 2014, two rookeries were
found: 52 individuals (two of them were current-year’s
young animals) were counted on the first rookery, and
about 900 individuals on the second one. In the water
in the area of the island, 7 animals were sighted. One
animal was sighted on September 09, 2014, 50 km
south from the Blossom Cape of Wrangel Island.

Walruses were sighted four times in the Chukchi Sea
(Fig. 3). Three animals were encountered within a few
minutes on September 09, 2014 about 6-9 km from
the eastern coast of Wrangel Island in the area of Litke
Cape. One walrus was sighted on September 5, 2014,
in the same area 34 km from the coastline.

Harp seal. Two groups of harp seals, consisting of 30
and 5 individuals were sighted on August 10, 2014, in
the Kara Sea about 100 and 74 km from Gorka Cape
of Severny Island of Novaya Zemlya (Fig. 2). The
distance between the encounters was 64 km.

Ringed seal and bearded seal (square flipper
seal). Since a detailed discussion of distribution and
occurrence of ringed seals and bearded seals goes
beyond the limits of this report, we note only a few
points:

- 61 ringed seals and 73 bearded seals were
encountered in the spring-summer period; the ringed
seals were relatively evenly distributed, and the mosaic
distribution of occurrence was typical for bearded
seals: most of the bearded seals were encountered on
June 06, 2014, when 53 bearded seals were sighted

Mopckue mnekonutatowme Nonapktukn. 2018. Tom 2.

101



Petrov et al. The results of accounting of marine mammals during the four expeditions in the Arctic in ...

on the ice within 8 hours of counting while the ship
was moving along the west coast of Severny Island of
Novaya Zemlya from Inostrantsev Bay to Sedov Bay
at a distance of 55-80 km (Fig. 1);

- 87ringed seals and 37 bearded seals were encountered
in the summer-autumn period (Figs. 2, 3).

The data presented broaden the limited information on
the Arctic biota distribution and contribute to laying
the ground for long-term monitoring of Arctic marine
mammal fauna.

The authors are grateful to the leadership of the
expeditions for their assistance in collecting the data;
special thanks to S. E. Belikov, A. N. Boltunov, A. B.
Tyuryakov for providing faunal information obtained
during helicopter flights.
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Trade in skins and other parts of the polar bear on the Russian
internet (or-result of scans of the internet 2003-2015)

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

2. RPO “Marine Mammal Council”’, Moscow, Russia

Hecmotps Ha To 4TO 0X0Ta Ha 0EJIOro MeaBels Kak BUJ,
3aHeceHHBIN B KpacHyio kaury Poccum, momHoOcThIO 3a-
npemnieHa ¢ 1957 r., HeneranpHast 100bYa XUITHHKA B POC-
CUICKOM CeKTOpe ApPKTHKU HUKOIZAa HE IpeKpaliajiach, U
«UEepHBIN» PBIHOK TOPTOBIIU JACpUBATaAMH OEIOT0 MeIBEIs
aKTHBHO pa3BuBaics. JlocToBepHas uH(pOpManus O Mac-
mrabdax HeleralbHOW MOOBIYM OEIoro MeABEIs OTCYyT-
cTByeT. B maHHOW paboTe MPUBOAUTCS AaHAIW3 TOPTOBIIH
mKypaMun oeJioro MCABCIA B pyCCKOA3BIYHOM CCTMCHTC UH-
tepuera ¢ 2003 o 2015 rr.

[lpuBoasTCS HaHHBIE WHTEPHET—CKAHHPOBAHUS CAMTOB,
B KOTOPBHIX Oeiblii MeIBeIb BOBICKAETCS B KOMMeEp4e-
ckuii 000poT. [ToucK MPOBOIMIICS B MOUCKOBBIX CHCTEMAX
Yandex.ru, Google.com n Google.ru. Pasusie monckoBbie
CHCTEMBI II0Ka3bIBAKOT CXOAHBIC pe3yibTaThl. B kayecTBe
KIIFOYEBBIX CJIOB HCIIOJIB30BAJIMCH HECKOJIBKO COYCTaHUH —
«OeTblit MenBenb MKy pa KYIUTIO», «0esblid MeqBeIb LIKypa
npogam», «benblit MeaBenb (HoTOTYyp», «Oenblit MeaBeab
OXOTHHYHH TYp».

C 11e7b10 BBISIBUTH HEKOTOPHIE 3aKOHOMEPHOCTH TOPTOBIIN
HMIKypaMU ¥ IpyTUMH 4acTAMHU 0eJ0oro MeaBels ObUIO OCy-
mecTBieHo 13 uHTepHeT-cKaHUpoBaHUil ¢ anpens 2003 r.
o mail 2016 r. OcHOBHBIE pe3yabTaThl U CPOKH KaxkJI0TO
nepuoaa CKAaHMPOBAaHUI IPUBECHBI B TAOJIHILIE.

Ilpu pacuere cpenHUX NOKazarened 3a Mecdl B JaHHOM
TabIMIEe MBI yWIM TOJBKO OOHOBHBINHECS WM TIOSBHB-
mecs BHOBb CalThl. I3 TaOIHIBI BUHO, YTO KOJHMYECTBO
MpEUIaraéMbIX K MPOJaXKe IIKyp 3HAYUTENBHOE, B LIEIOM
3a MeproJ CKAaHUPOBAHMHN 3TO KOJMYECTBO C YIETOM TOTO
YTO B HEKOTOPBIX OOBABICHMAX INpEIJIaraeTcsi cpa3y He-
CKOJIBKO MIKYp, peBbimaet 300. Ham anamus pesynsraTos

Despite the fact that hunting the polar bear as a
species listed in the Red Book of Russia has been
completely banned since 1957, illegal hunting of
this predator in the Russian sector of the Arctic has
never stopped and the black market of trade in polar
bear derivatives has been active. There is no reliable
information on the extent of illegal hunting of
polar bears. In this paper, we analyze trade in polar
bear skins in the Russian-language segment of the
Internet from 2003 to 2015.

Data from the scan of internet sites in which the
polar bear is involved in commercial turnover are
given. The search was conducted using search
systems of Yandex.ru, Google.com and Google.
ru. Different search systems show similar results.
Several combinations were used as keywords—
“polar bear skin buy”, “polar bear skin sell”, “polar

bear photo-tour”, “polar bear hunting tour”.

In order to identify some patterns of trade in skins
and other parts of the polar bear, 13 Internet scans
were carried out from April 2003 to May 2016.
The principle results and time frames for each scan
period are given in Table 1.

When calculating the average figures for the month
in this table, we took into account only updated
or newly appeared sites. It can be seen from the
table that the number of skins offered for sale is
significant; on the whole, this amount is more than
300 for the period of scans, taking into account the
fact that in some ads several skins are offered at
once. Our analysis of the results of several scans for
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Ta0.1 CpaBHCHI/Ie OCHOBHBIX TAPAMCTPOB, BbIABJICHHBIX B PE3YJIbTATC HHTepHCT—CKaHI/IpOBaHHﬁ.

Table 1. Comparison of basic parameters revealed as a result of Internet scans

Cpenusas | Komnuectso Olégg;{gg;%oo [IpumepHas oneHKa
LieHa B 00bsIBICHUI R ——— KOJIMYECTBA IIKYP
Ne u nara Jlojutapax 0 Mpojaxe K I}SIM BM, BbICTaBIEHHBIX ST ——
CKaHUPOBaHMs CIOA mkyp bM Nu}l;rl)l}o,er of Ha IPOJaxy P Notes
No of scan Average Number of advertisements Rough estimate of
price, PB skin for of willineness to number of PB skins
USD sale g - offered for sale
purchase PB skin
1.
2003
(2 rona2 1750 35(1,25) 7 (025) 55
years)
2 LeHbl pacTyT 3a cuer pocta
10/2004 2481 17 (1.13) 3(0,2) 25-30 poccuiickux 1ieH Prices grow due to
the growth of Russian prices
3. He menee 30 CHIKAeTCsT KOJIMYECTBO HU3KHMX LIEH
03 /2007 4487 24 (1,6) 6(0.4) At least 30 The number of low prices reduces
4. He menee 50
03/ 2008 5338 302.7) 6(05) At least 50
5. Kpuzuc 2008 roga
03/2009 3999 19.(1,6) 3(0.25) 23-25 The crisis of 2008
6. ITosiBnenue kanajgckux mkyp bM
05/2010 18533 22(1,6) 4(0.29) 25-30 Appearance of the Canadian PB skins
Jluckyccusi 0 BO3MOXXHOCTH OXOTBI
1 U3MEHEHHUE Kypca Jouiapa
05/ 5011 9203 3 %2(29’]6) 3(0,25) Bonee 20 Discussion about the possibility of
> v hunting and the change in the dollar
exchange rate
8. 29 (1,4) Bornpioe konu4ecTBO JOPOTHX IIKYP
02/2013 20424 [2,2] 3(0.14) 63-65 A large number of expensive skins
O0Bau Kypca emie He ycreln
CKa3aThCsl, TAK KaK OOJIbLIAS 4aCTh
38 (1,7) Oxouto 50 0OBSIBICHUI MOaHBI PAHBIIIC
12/ 92'01 4 22279 [2,5] 2(0,09) About 50 The exchange rate slump has not yet
had an impact, since most of the ads
were submitted earlier
CHMXeHHE LCH 13-3a pocTa Kypca
Bornee 70 (B nomnapa. M oOHapyXeHUs] HEBBICOKUX
rox 6buIO 3 LIEH, KOTOPbIE OBICTPO YXOIAT n3-3a
10-12 CKaHMPOBAHMSA) MOKYTIKH
(2015) 18360 344 [3] 0 Over 50 (There Decrease in prices due to the growth
were 3 scans for a of the dollar exchange rate. And due
year) to the detection of low prices that
quickly go away because of purchase
13. 17 (3,8) Bonee 25 3a 5 mecsiies.
(2016) 14804 [5.6] 204 Over 50 For 5 months.

[Mpumeuanue: B ckoOkax gaHbI 1P, TPUBEEHHbBIE HA | MECSI] UCCIIelyeMOTro HHTepBalia. B KBapaTHBIX CKOOKax
JIaHBI HHJIEKCHI C TIEPECYETOM Ha TO, YTO B HEKOTOPBIX OOBSIBICHUSIX YKa3aHbI [0 HECKOJIBKY ILIKYP.

Note: The figures given for 1 month of the interval under study are given in parentheses. Indices are given in square
brackets with the recalculation to the fact that several skins are indicated in some ads.
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HECKOJIbKUX CKaHMpoBaHMH 3a 2015 . mokasan, 4to mpu
rofI0BOM repuojic ckanupoBanuii 30-45% oOBABICHMIA HC-
ye3alT B TEUEHHE Io/a, TaK Kak ToBap peanusyercs. Uem
OoJbllle MHTEpPBAJ MEXIY CKaHUPOBAHUSMH, TeM OOJIbIlIe
Takux oObsBIcHUH. CienoBaTeNbHO, PUBEACHHBIC B Ta-
Omnuie rmoxaszareny ¢ 1 1mo 9 BKIIIOYHTENBHO JIOJDKHBI OBITH
yBenudeHsl Ha 30-45%, yto coctaBut mpumepao 390-430
mkyp 3a 10 ner ckaHupoBaHusa. PeanbHO cpegHHe LIEHBI
HEMHOTO HMXKE 32 CYET TOr0, YTO UMEHHO OOBSBICHUS C
HU3KUMH IIeHaMH OBICTPO 3aKpBIBAIOTCS M HE OTPa)KaroT-
csl pu OoJiee JJIMHHBIX MHTEpBajax HaOmtoneHuid. VHTe-
PECHO, UTO MHTEHCUBHOCTb TOPTOBIH 4epe3 UHTEPHET He
cnanaer. IMeHHO B mocjeqHeM CKaHWPOBaHHUU 3a(UKCH-
pOBaHBI caMble BBICOKHE (hOpMalibHbIE TOKa3aTeId HHTEH-
CUBHOCTH TOPTOBJIH.

Ienbl. Bo BpeMsi BOCbMOro MHTEpPHET—CKAaHUPOBAHUS KO-
JTMYECTBO OOBSIBICHHUH C yKa3aHUEM LIEH 3HAYNTEIBHO TIpe-
BOCXOJIUT TAKOBBIE B JIIOOOM CKaHHPOBAHUU NPOBEICHHBIM
paHee, ¥ COHCPXHUT 19 HPSIMBIX YKa3aHHMH IIEHBI B CAMHX
00bsaBneHNAX. [Ipy 3TOM B BOCBMOM CKaHHPOBAaHUM Ha-
OmromaeT CKaykoOOpa3HBIM POCT IIE€H, KOTOPhIE JOCTHTAIOT
CaMbIX BBICOKHMX 3a BECh IIEPHOJ CKAaHHPOBAHUI OTMe-
TOK (1o 1,5 muH. py0. 3a mKypy). CpemHss meHa 3a mKy-
py mogHUMaeTcs 10 oTMeTKH 633158 py6. ( mam 20424,5
nomnapos CIIIA). MaTepecHo, 4TO B 7-M - CKaHHPOBAaHUHU
M0 CpaBHEHHUIO ¢ 6-M HabiromaeTcsl pe3koe MmajeHue IeH.
CpenHsas neHa B 6-M ckaHUpoBaHUH paBHa 185334, a8 7 -
9203,4 mommapos CIIA. B BocbMOM OHa CHOBa pPe3Ko MOJ-
HuMmaetcs. [Ipu 3Tom pazmax KoneOaHMid IeH HanOOoIbITHi
BO Bcex mccienoBaHusx. Ilpu 3Tom B 8-M ckaHMpOBaHHMHU
MPaKTUYECKH MCYE3aI0T OOBSIBICHUS C YKa3aHHEM HHU3KHX
IICH Ha IIKypbl OEI0ro MeIBeAs, 32 UCKIIOUEHUEM OIHOU
(upmbl, peanaramoneii MHOKECTBEHHBIH TOBap IO HU3-
kuM 1ieHam, (70000 py©.), 9To BCce paBHO HAMHOTO BBIIIE,
YeM aHaJOTMYHBIC MTOKA3aTEeNIN B CEbMOM CKaHHUPOBAHUM.
Eme B 3 0OBSABICHUAX TOBOPHUTCS O HEBBICOKHX IICHAX H
ymecTtHOCcTH Topra. O TOM, HACKOIBKO BO3POCIH IICHBI,
TOBOPHT TOT (DaKT, UTO OT/ENbHAs T0OJ0Ba OEIOT0 MEIBEAS
npemraraercs no nere 130000 py6., 9ro BBIIIE, YeM Cpen-
HSS [ICHA IIKYPBl B MIEPBOM M YETBEPTOM CKaHMPOBAHUM.
Ha pucynke npuBeneHo rpapudeckoe H300paKeHHe JaH-
HBIX 110 Pa30poCy LieH BO BpeMs CO BTOPOTO IO JBEHAIA-
TOE UHTEPHET—CKAHUPOBAaHHE.

Ha pucyske nokasaHsl cpefiHU€ 3HaYCHUs, CPeJHEKBAIpa-
TUYHOE OTKJIOHEHUue U 1,96 nHTepBa cpeHeKBaIpaTUIHO-
TO OTKJIOHEHUs. BuaHo, 4TO 32 BeCh IEPUOA CKAHUPOBAHUS
10 XapakTepy pa3dopoca IIeH YeTKO BBIJEISIIOTCS 2 epruoja
€O 2-T0 IO 5-€ CKaHUpOBaHUE U ¢ 6-ro mo 12-e.

[TepBbIii meprox XapaKTepUu3yeTcsi CPABHUTEILHO HEOOIb-
MM pa30pOCOM M OTHOCUTEIBHO HU3KUMHU CPETHUMU 3Ha-

2015 showed that with an annual scan period of 30-
45%, the ads disappear during the year, as the goods
are sold. The longer the intervals between scans,
the more such ads are published. Therefore, the
figures in the table from 1 to 9 inclusive should be
increased by 30-45%, which is approximately 390-
430 skins for 10 years of scans. The actual average
prices are slightly lower due to the fact that the ads
with low prices are quickly closed and not displayed
at longer intervals of observations. It is interesting
that the intensity of trade through the Internet does
not subside. It was in the last scan that the highest
formal indicators of trade intensity were recorded.

Prices. During the 8th Internet scan, the number of
ads with prices was significantly higher than those
in any scan conducted earlier, and equal to 19 direct
price indications in the ads themselves. At the same
time, in the 8th scan, there is an intermittent rise
in prices that reach the highest levels for the entire
period of scans (up to 1.5 million RUR for the skin).
The average price for the skin rises to the level of
633,158 RUR (or 20,424.5 USD). It is interesting
that there is a sharp drop in prices in the 7th scan
compared to the 6th one. The average price in the
6th scan is 18,533.4 USD, and in the 7th — 9203.4
USD. In the 8th scan, it rises sharply again. Thus,
the range of price fluctuations is the highest in all
studies. At the same time, in the 8th scan, the ads
with low prices for polar bear skins almost disappear,
with the exception of one company offering multiple
skins at low prices (70,000 RUR), which is still
much higher than the similar figures in the 7th scan.
In another 3 ads, low prices and the possibility of
price negotiations are mentioned. The extent of the
price growth is indicated by the fact that a separate
head of a polar bear is offered at a price of 130,000
RUR, which is higher than the average price of the
skin in the 1st and 4th scans. The figure shows a
graphic representation of price dispersion data in the
period from the 2nd to the 12th Internet scans.

The figure shows the average values, standard
deviation and 1.96 interval of standard deviation.
It can be seen that for the entire period of scans, 2
periods from the 2nd to the 5th and from the 6th
to the 12th scans are clearly distinguished by the
nature of the price dispersion.

The first period is characterized by a relatively
small dispersion and relatively low average prices
within the range of 2480-5340 USD for the skin.
The second period is characterized by a significantly
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yeHnsIMH 1IeH B npenenax 2480-5340 nomurapoB CIHA 3a | larger dispersion and much higher average price
mKypy. Bropoii mepmox xapaxrepusyercst cymiectBeHHo | indicators from 7845 to 22,480 USD for the skin.
GospIIMM pazbpocoM U ropasno Ooiee BeicokuMmHu cpenan- | It should be noted that in many ads the prices are
MU ITOKa3aTeJsIMu LeHb! 0T 7845 no 22480 nomutapos CIIIA | indicated in rubles, and for recalculation we used
3a mKypy. Cienyer oroBOpUThCs, 4TO BO MHOTHX 00bsB- | the exchange rate set by the Central Bank for the
JICHUAX IIeHbl yKazaHbl B pyOnsix, W Juia mepecdyera Mel | relevant period. The sharp fall in the ruble exchange
WCIIOJIb30BAJIM KypC BaJllOT, ycTaHOBIEeHHBIN LleHTpoban- | rate against the dollar caused some price decrease
KOM Ha COOTBETCTByIOImMi nepuoa. Peskoe magenue kypea | in the last 3 sessions. The sharp increase in prices
pyOJIsl IO OTHOWICHMIO K A0JIapy oOyciioBuiio HekoTopoe | between the 5th and the 6th scans and accordingly
CHIKCHHE IICH B 3 MOCIETHNX ceccrsaX. Pe3skoe Bo3pacra- | the 2nd reflect sharply different pricing periods
HUE IIeH MEeXAY 5 1 6 CKaHUPOBAaHMSAMH U, COOTBETCTBEH- | resulting from two causes. First is the favorable
HO, JIBA PE3KO OTIMYAIOIINXCS Meproaa [eHooOpa3oBaHus | economic situation. Second is the end of the “wet”
CBSI3aHBI, BO-TIEPBBIX, ¢ OyaromosrydyHol skoHOoMHYeckod | market period and understanding of the shortage of
00CTaHOBKOH, BO-BTOPBIX, C OKOHUAHHEM IIepHosia «IuKo- | resources by sellers, the growing activity of nature-
TO» pHIHKa ¥ MOHMMaHHEM INPOAABIAMH OTPaHWYEHHOCTH | protection services, and the beginning of active
pecypca, a TakKe YCWIMBAIOIIEHCS akTHMBHOCTBIO mpu- | discussion of the possibilities for opening the legal
POAOOXpaHHBIX CIYX0 M HadaJoM akTHBHOTO oOcyxnie- | hunt in Russia. Approximately at the same time, the
HUSI BOSMOXKHOCTH OTKPBITHS JeraibHoH oxoThl B Poccun.  Russian market starts to receive skins from Canada
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IIpumepHO B 3TOT *Ke nepuoa Ha Poccuiickuil ppIHOK HaYH-
HAIOT MOCTYMNaTh WKYpbl U3 KaHanel, ¢ JeraibHbBIMU JTOKY-
MEHTaMH U M0 OYEHb BBICOKOH 1ieHe. IMEHHO 3TH HIKYPHI U
CTOAT HauboJiee TOPOTO U MPOJAIOTCS B MPECTUKHBIX U pe-
CIeKTa0eNbHBIX KOMITaHUsAX. OIHAKO CIEIYeT YIECTh, YTO
4acTh IIKYP, TOOBITHIX B Poccuu u mpodheCcCHOHATBLHO BBI-
JIeJIaHHBIX, TAK)KE MOBBICHIIMCH B IieHE. HeBO3MOXXHO HC-
KJIFOYUTh, YTO TMOJ BHJOM KaHAJICKMX MPOJAIOTCS HIKYPHI,
no0bITEIe B Poccum; ydacTue aBTOPOB B Ka4eCTBE DKCIIECP-
TOB B KOHTPOJIEHOMW 3aKkynke opraHamu MBI mkypsr Oe-
JIOTO MEJIBE]IS 110Ka3aJi0, YTO B Mara3uHax UMEITCS TOJIbKO
KCEPOKOIHH COIPOBOIUTEIbHBIX TOKYyMEHTOB U3 KaHasebl.

Teorpagusa pasmemeHusi o0bSIBJEHUNH O KyIule-mpoja-
K€ B MHTCPHET-CKAaHHPOBAHUSIX BKIIOUACT TaKHe Iropoia
kak Mocksa, Cankt-IletepOypr, Yemssbunck, MypmaHck,
Kupos, Upkyrck, Maiikon, Acrtpaxans, MxeBck, Bima-
IUBOCTOK, XabapoBck, SAkxyrck m ap. Bmmore mo 8 -ro-
CKaHMPOBAHUS TPAJULIMOHHO IIMPOKO OBIT MPEACTABICH
YKPauHCKUH CETMEHT PbIHKa, B MEpBYIO ouepenb, Kues u
Juenponerposck, HO Takxke Oxpecca u apyrue ropoxpa. B
MOCJIeTHIE 2 TOJa 3TOT CETMEHT PE3KO COKPATUIICS, XOTs
eule npucyTcTByeT B IHTEpHETE. B nmocnennee Bpems nos-
BUJINCH OOBSABICHHA O Tponaxe B bemopyccnn (MuHCK) 1
Azepbaiimxkane (baky). Kak 0CHOBHYIO TeHIEHITHIO MOKHO
KOHCTAaTUPOBAaTh KOHIIEHTPALHIO OOBSBICHUH (B IEPBYIO
ouepens noporux mkyp) B Mockse u Cankr-IletepOypre,
TOTZIa KaK OOBSIBIIEHHUS O OoJiee JEIIeBhIX MKypax pacIipo-
CTPaHCHbI 3HAYUTEJIBHO HINPE.

Mecta m06b1un. Cienyer OTMETHTh, YTO HH(pOpMANUs o
MecTax JOOBIYM TMOSIBISIACH TOJIHKO B TIEPBEIN TEPUOI
CKaHUPOBAaHUMN, & B MOCIHEAHUX HAYUCTO OTCYTCTBYET, 3a
HCKITIoueHneM ykazanus Ha Kanany. [To madopmanmu, no-
CTYIHOM U3 MEPBbIX CKAHUPOBAHUM, OCHOBHOE KOJIHYECTBO
OenmbIX MeaBeel J00BIBaIOCh Ha BocToke Poccum, B mep-
ByI0 ouepens Ha Uykorke, Takxke urypupyer mbic JIuk-
coH, Taiimblp, SIMano-HemeHenkuii aBTOHOMHBIA OKPYT.

BriBoabl

1. JlaHHBIE HHTEPHET-CKaHUPOBAHKS MOKa3bIBAIOT OYEHD BbI-
COKHMI ypOBEHb OpaKOHBEPCTBA, B oTmeNbHBIE TOXBI KOMH-
YECTBO MENBEKBUX IIKYyp HA MHTEPHET PHIHKE MPEBBINIACT
mokazatenb B 70 ocobeil. CremyeT y4ecTh, U4TO JaleKo HE
Ka)KIbI TOOBITHIN Oenblil MenBeab 0003HaUaeTCs K MpOake
Yyepe3 UHTEpHET. MBI CUMTaeM, 4TO OOBSIBIICHHS B UHTEPHETE
TIO/IATOTCSI Ha TIOJIOBHHY MJIH MEHBIIIE TOOBITBIX 0COOCH.

2./lHTeHCHBHOCTD TIO[1a4M OOBSIBIICHUI HE YMEHBIAETCS Ha
npotrsokeHuu ¢ 2003 mo 2016 rox u gaxe UMeeT TeHICHIUIO
K MHTEHCU(HKAIINH.

with legal documents and at a very high price. These
are skins that are the most expensive and are sold
in prestigious and respectable companies. However,
it should be borne in mind that some of the skins
obtained in Russia and professionally crafted also
grew in price. It is impossible to exclude that the
skins obtained in Russia are sold under the guise
of the Canadian skins; the authors’ participation
as the experts in the controlled purchase of the
polar bear skin by the Ministry of Internal Affairs
agencies showed that there are only xerox copies
of accompanying documents from Canada in the
stores.

Geography of placing advertisements about
purchase and sale in the Internet scans includes cities
such as Moscow, Saint Petersburg, Chelyabinsk,
Murmansk, Kirov, Irkutsk, Maykop, Astrakhan,
Izhevsk, Vladivostok, Khabarovsk, Yakutsk, etc. Up
to the 8th scan, the Ukrainian segment of the market
has traditionally been widely represented, primarily
Kiev and Dnepropetrovsk, as well as Odessa and
other cities. In the last 2 years, this segment has
depleted sharply, although it still exists on the
Internet. Recently, the ads about sale in Belarus
(Minsk) and Azerbaijan (Baku) have appeared. As
the main trend, we can state the concentration of
the ads (primarily expensive skins) in Moscow and
Saint Petersburg, while the ads about cheaper skins
are spread much wider.

Places of hunt. It should be noted that the
information about the places of hunt appeared only
in the first period of scans, and it is completely absent
in the latter periods, except for an indication of
Canada as the source. According to the information
available from the earlier scans, the majority of
polar bears were hunted in the east of Russia,
primarily in Chukotka, but also the Dikson Cape,
Taymyr, Yamalo-Nenetsky Autonomous District are
mentioned.

Conclusions

1. The data from the Internet scans show a very high
level of poaching; in some years, the number of bear
skins in the Internet market exceeds 70 animals. It
should be noted that not every hunted polar bear is
designated for sale via the Internet. We believe that
the ads on the Internet represent only about half or
less of the hunted animals.

2. The intensity of ads submission does not decrease
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3.I1o pa3bpocy IIeH 3a MCCIICOBAHHBIN MIEPUOJ YSTKO BBIJIC-
qsitotest 2 nepuona: ¢ 2003 mo mapt 2009 roga u co BTOpoit
nonoBuHbl 2009 rona mo 2016 roxa. IlepBsiit mepuoa xapak-
Tepu3yeTcss HeOOJBIIMM Pa3OpOCOM ILIEH M CPaBHUTEIHHO
HEBBICOKOH IIEHOM, BTOPOIi MEPUOJT XapaKTEPU3YETCs PE3KUM
BO3pACTaHHEM CPEIHCH IIEHBI U 3HAYUTEILHO OOJBIIMM pa3-
OpOCOM IIeH BHYTPU Ka)KAOTO CKaHHUPOBAHHSA. JTO CBS3aHO
HE TOJBKO C KOJICOAHUSIMH PHIHKA M OOIIEH SKOHOMUYECKOMH
00CTaHOBKOM, HO TaKXKE 3asBIICHUSIMH U CIyXaMH O BO3MOX-
HOCTH OTKPBITHS OXOTHI Ha Oesioro Mezsens B Poccun.

4. Hambomee moporme MIKypsl MHpomaioTcsi B MocCkBe U
Cankr-IlerepOypre. ['eorpadus mogaun oOwsBICHMIT C Goee
JCIICBBIMH IIKYpaMH 3HAYUTEIIBHO IIHPE.

5. C 2009 roga Ha PoccuiickoM phIHKE MOSIBISIOTCS MIKYPBI U3
Kanaspl, KOTOpbIEe TakXe BBI3BIBAIOT POCT LIEH, B TOM YUCIIE
U Ha XOPOIIO BBIIEIAHHBIE POCCUICKHE ILKYPBI, KOTOPbIE U
IIPOJAIOTCS CYLIECTBEHHO JOPOXE, a YaCTHUYHO IMPOJAIOTCS
IOZl BUIOM KaHAJICKUX.

over the period from 2003 to 2016 and even tends
to increase.

3. Two periods from 2003 to March 2009 and
from the second half of 2009 to 2016 are clearly
distinguished by the dispersion of prices for the
period under study. The first period is characterized
by small variation of prices and a relatively low
price, the second period is characterized by a sharp
increase in the average price and a significantly larger
variation of prices within each scan. This is due
not only to the market fluctuations and the general
economic situation, but also to the statements and
rumors about the possibility of opening the polar
bear hunt in Russia.

4. The most expensive skins are sold in Moscow and
Saint Petersburg. The geography of submission of
ads with cheaper skins is much wider.

5. Since 2009, the skins from Canada became
available in the Russian market, which also caused
an increase in prices, including those for well-
crafted Russian skins, which are sold much more
expensive and partly sold under the guise of the
Canadian skins.
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IIpaconosa E.A.!, Jlurosxka JI.11.%, benukos P.A.!

PesynbraTthl otonpaeHtudmkaumm 6enyx (Delphinapterus leucas)
AHagbipckoro numaHa bepuHrosa mopsi B 2013-2015 rr.

1. MactutyT okeanonorun uM. [LI1. Hlupmosa PAH, . Mocksa, Poccust
2. Uykotckuii prmman TuxookeaHCKOTO HayqHO-HACCIIE0BATEIECKOTO PIOOX03SHCTBEHHOTO IEHTPA, T. AHAIBIPB,

Poccus

Prasolova E.A.!, Litovka D.1.2, Belikov R.A.!

The results of photo identification of beluga whales (Delphinapterus
leucas) in the Anadyr Estuary of the Bering Sea in 2013-2015

1. P.P. Shirshov Institute of Oceanology, RAS, Moscow, Russia
2. ChukotTINRO, Anadyr, Russia

HccnenoBanus no poTonaeHTUGHUKAINH OSITyX TPOBOIMINCE
B AHa/BIpCKOM JMMaHe bepuHroBa Mops B JIETHE-OCEHHUE
nepuonsl 2013-2015 rr.

benyxu, oburatormue B 3amagHoW 4yacTh bepuHrosa mops,
BBIJICTICHBI B OTIENBHYIO MOMYJSAIMIO. YTOYHEHHE CTaryca
ObUIO TIpoM3BeAcHO Onaromapss MOJIEKYJISIPHO-OHOIOTHYe-
CKUM HCCIIEIOBaHUSM OeIyX THXOOKEaHCKOTO cekropa Ap-
ktuku (Memepckuit u ap., 2008). Kpome Toro, mo AaHHBIM
KOMITJIEKCHBIX YE€THIPHAALATIIIETHUX HccenoBanuii (JIutos-
Ka 1 Xurosa, 2014), BKIOUaIONUX CIyTHUKOBOE MEUEHHE U
MYJIBTUCIIEKTPAIBbHYIO aBHAChEMKY, HaOtogasach BBICOKast
CTerneHb (UIONATPUH aHAIBIPCKUX OENyX K BbIIICYKa3aHHO-
My pervony. OnuH u3 (akTopoB, MPUBJICKAIOIMX IAHHBINA
BUJI KHTOOOpa3HBIX B 3TOT paiiOH, - HAIM4YME OMOTECHHBIX
3JIEMEHTOB, KOTOPBIE 00YCIIaBIMBAIOT BEICOKOE pa3zHOOOpa3ue
OMOIIEHO30B AHAJIBIPCKOTO JIMMaHa U AHAJBIPCKOTO 3aJIMBa
U 3HAYUTENIbHYI0O OHOMAacCy HMXTHO(AyHbI 3THX YYaCTKOB.
Kpowme Toro, B ieTHE-0CeHHUH Tiepro] HabIMoaaeTcs: Macco-
BBI X0/ aHAABIPCKON KeThl (Oncorhynchus keta) Ha HepecT.
MmenHo mo3toMy AHAABIPCKUIl IMMaH SBISETCS OJHUM U3
OCHOBHBIX pailOHOB Haryina s aHaIbIPCKON MOMyJ sy Oe-
nyx. K Tomy ke 3Ti ygacTku 00:1a1at0T ONTHMAIBHBIMA IS
JAHHOTO BHA Teorpado-ruapOIoTHIeCKUMH YCIOBHAMH.

Pe3ynbTarsl CIIyTHHKOBOTO MEUEHHMS ITOKA3aJIH, YTO OOBIYHO
0eITy X MOSBISIIOTCS BO BHYTPEHHEH yacTH AHaIBIPCKOTO JIH-
MaHa B MIOHE U MPOBOAAT TaM HpUMepHO 35% BpeMeHu OT
Bcero rofoBoro nukia (JIuroska u ap., 2013). Korma B ok-
TsI0pe-HOsIOpe aKBaTOpHs IMOKPHIBACTCS JIHOM, >KHBOTHBIC
yxomat u3 mmana (Kupummosa u BenpkoBud, 2010; JIutoBka,
2013).

3a nepuon 2013-2015 rr. Ha akBaTOpUK AHAABIPCKOTO JIUMa-

Ha OBLIO OTCHSATO U 00padorano okono 13600 dororpadwmii.

Studies on the photo identification of beluga whales
were carried out in the Anadyr Estuary, Bering Sea, in
summer and autumn periods of 2013-2015.

Belugas living in the western part of the Bering Sea
are isolated in a separate population. Their status
was clarified through molecular biological studies of
beluga whales from the Pacific sector of the Arctic
(Meschersky et al., 2008). In addition, 14 years of
comprehensive studies (Litovka and Khitsova, 2014),
including satellite tagging and multispectral aerial
surveys, have shown a high degree of philopatry
for the Anadyr beluga whales’ in the region. One
of the factors that attract this species to this region
is the presence of high biological diversity that in
the Anadyr Estuary and Anadyr Gulf resulting in
significant biomass of ichthyofauna. In addition,
there is a mass movement of Anadyr chum salmon
(Oncorhynchus keta) to spawn there in the summer
and autumn periods. That is why the Anadyr Estuary
is one of the main feeding grounds for the Anadyr
population of beluga whales. These sites also have
optimal geographic and hydrological conditions for
this species.

The results of satellite tagging showed that belugas
usually appear in the inner part of the Anadyr Estuary
in June and stay there about 35% of the time of
the entire annual cycle (Litovka et al., 2013). The
animals leave the estuary in October—November
when the water area is covered with ice (Kirillova and
Belkovich, 2010; Litovka, 2013).

For the period of 2013-2015, about 13,600 pictures
of the Anadyr Estuary water area were taken and
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Tabmn. 1. Marepuains! poTochEMOK Oerryx AHamsipckoro tuMana 2013-2015 rr

Table 1. Results of photographing belugas of the Anadyr Estuary 2013-2015

Tox Hatbr porocréMox KonnyectBo cHUMKOB
Year Dates of taking pictures Number of photographs
2013 August 14-18, 23-24; September 2, 6 4400

2014 September 2628 1600

2015 June 18-19, August 21-22 7600

2013 rom, B KOTOPOM HACUUTHIBACTCA 9 CHEMOUHBIX JTHEH,
SIBIISICTCSI CAMBIM PE3YNGTATUBHBIM II0 KOJMYECTBY HJCH-
tudummupoBanHbix ocodert (Tadm.1). ITo coOpanHbIM Mare-
puanam OblIa pacCMOTpPEHa BO3PACTHO-TIONIOBAsI CTPYKTypa
TOTYJISIIMA OelTyX AHAIBIPCKOTO JIMMaHa, a TAaKXKe BHYTPH-
CE30HHASA W MEXIo[0Basi JHHAMHUKA ITOCEIICHUS JKUBOTHBI-
MU UCCIIENYEMOM aKBaTOPHH.

OcHoBHOM 00beM naHHbBIX 2013-2015 . OBl coOpan
Ha mpuyane NelO. B 2013 romy xpome 10-ro mpuuana
pabotel mpoBommiMch emE B aByX Toukax (Puc.l): Ha

processed. There were 9 survey days in 2013; this
was the most effective in terms of the number of
individuals identified (Table 1). The age-sex structure
of the beluga population in the Anadyr Estuary, as
well as the intra-seasonal and interannual dynamics
of the animals’ visits to the study area was analyzed
based on the collected materials.

The main data set for 2013—2015 was collected at
ferry dock No 10. In 2013, in addition ferry dock No
10, studies were carried out at two other points (Fig.

1

AHaJ(:%pb

Tapasimaa

Yioumarinie Ko

Puc. 1. Kapra-cxema paiiona pador B AHagsipckoM smmane 2013-2015 rr: 1 — Mmopckoii opt (aBryct-ceHTsiops 2013
r.); 2 — maccaxxupckuii mpugan Ne7 (aBrycr-ceHtsi6ps 2013 1); 3 — maccaxkupcekuii mprgan Nel0 (2013-2015 rr)

Fig. 1. Map of the study area in the Anadyr Estuary in 2013-2015: 1 — Seaport (August-September, 2013); 2 — passenger
ferry dock No 7 (August—September, 2013); 3 — passenger ferry dock No 10 (2013-2015)

naccaxupckom mnpuuane No7 u Ha TpaBoil CTOpOHE
MOPCKOTO TIOpTa. YHCIIEHHOCTh KUBOTHBIX B Pa3HBIX MECTAX
CBEMKH CHJIBHO OTiM4anach. MakcumanbHas (ot 40 mo 70
ocobeit) mHabmonatack y 10-ro mpryana, TpoMexXyTOdHas

1): at the passenger ferry dock No 7 and on the right
side of the seaport. The number of animals in various
locations of the survey was different. The maximum
number of40 to 70 individuals was observed at ferry
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(2-6 ocobeif) y maccaKMpPCKOro Ipuvaia, MHHAMAJbHAs
— pszom ¢ MopckuM moptoM (1-2 ocobum). Bo Bcex Tpex
TOYKaX HaOJIIOAAIMCH Tapbl MaTh-JeTEHbINI. J[0JIs B3pOCIIBIX
JKUBOTHBIX ObLTa MakcuMmanbHOH y 10-ro mpuuana.
dotorpadpupoBanue ¢ Oepera MO3BOJSIIO HE MeEMIATh
€CTECTBEHHOMY IOBE/ICHHIO JKMBOTHBIX, HO OTPaHUYUBAIIO
BO3MOXHOCTh (hotorpada mpuOIM3UTbCS K OOBEKTY JUIst
HONy4YeHus: Oosiee KadeCTBEHHOTO M JAETATM3MPOBAHHOTO
N300paKeHHUSI.

Jnst npoBeneHust OTOCHEMKH )KUBOTHBIX ObLIT HCTIONIB30BaH
mudpooit poroarmapar Nikon D90 (10 Mpic) u oObexTHB
Nikkor ¢ mepemeHHBIM (OKyCHBIM paccTosiHHeM 70-
200 mm. B 2015 1. qui ch€MKM HCHONIB30BATH IH(PPOBOIT
¢oroarmmapar Nikon D7100. C 1ensio TOXyYeHHUS
JETaTU3UPOBAHHBIX (poTorpaduii B OONBIIMHCTBE CITydacB
NPOMU3BOAMIACE KOPPEKIHS B CTOPOHY YMEHBIICHHUS
SKCIIO3ULIMU KaJpa BEIMYMHON OT OIHOM 10 ABYX CTyIEHEM
B 3aBHCHUMOCTH OT YCIIOBHH ocBemeHus. [Ipu ¢porocremie
cTapanuck ¢ororpadhupoBaTh CHMHHON rpeOeHb U OOKOBYIO
4acTh TeJa >KUBOTHOTO. BBHIY BBICOKOH IOIBIKHOCTH
OemyX M M3-3a UX HAaXOXKICHUS IMOJ BOJAOH 3HAYUTENIBHYIO
4acTh BPEMEHH, He BCeria ObIT0 BO3MOXKHO OTIPEIeNIUTE 00e
CTOPOHBI OIHOTO M TOTO k€ >KMBOTHOrO. IToaTomMy ocobu
UIeHTU(HULINPOBATINCh, B OCHOBHOM, IO OJHOWH CTOPOHE,
pesxe — 1o 06enM CTOpOHaAM.

®dotorpadun 06pabaTsBaIMCh BU3YAIBHO C IIOMOIIBIO IPO-
rpamm ACDSee Pro 5. [lakerHast o6paboTka ¢oTorpadmii
MIPOBOIMIIACH C TOMOIIbI0 rporpammel ImBatch 4.4.0. [{ns
BBISIBJICHUSI BHYTPHUCE30HHOM M MEXKTOIOBOH JTMHAMHKH
TocenIeHust OeyXaMu pa3IMuHbIX aKBaTOpUil AHAIBIPCKO-
TO JMMaHa 0COO0M C MapKepaMy 3aHOCWINCH B CIICIIHATBHO
co3maBaeMblil Kartanor. Kaxmomy naeHTH(OUIMPOBAaHHOMY
JKMBOTHOMY TIPHCBAMBAJICS YHUKAIBHBIN 1II(PPOOYKBEHHBIH
KoA. [l MakeTHOro NMPUCBOCHHS HOMEPOB WHIMBHIYallb-
HO OIIO3HABAEMBIM OCOOSIM HCIOJIB30BAIHNCH HPOTPaMMBI
FastStone Photo Resizer 3.5 u Bulk Rename Utility.

Cne)]yeT OTMETUTH, YTO paBHOMCPHAsA, OAHOLUBETHAA OKpa-
CKa B3POCIBIX 0cO0€H, a TaKkXkKe 4acToe OTCYTCTBHE y XKH-
BOTHBIX YETKO BBIPQ)KEHHOTO CIIMHHOTO IpeOHs 3aTPyIHSIET,
a MHOT/IA JIeNaeT HeBO3MOXKHBIM PACIIO3HABAHHME OTIIENIBHBIX
oco0eil gaxce Ha KadeCTBeHHBIX (oTorpadusx.

Bexyxu pacnipeneneHsl o AHaIBIPCKOMY JTHMaHy HEpaBHO-
MepHO. CyIecTBYIOT YIaCTKH, U3 TO/A B TOJ TPHUBIICKAIOIIIEC
3TOT BHJI MOPCKHX MJIEKONHTAIOMUX. OIHO U3 TaKMX MECT
— akBaropus y 10-ro mpudana, rae oOpasyeTcs ycTOHIMBOE,
HO HE MMEIoIIee YETKOr0 KOHTYpa CKoIieHne. B Hermocpen-
CTBEHHOI1 Onm30cTH 0T 10-ro MpuYana MOXeT HaXOAUTHCS 110
HECKOJIBKHX JeCATKOB 0co0Oei. Camble nanbHUE )KUBOTHBIC B
CKOIUICHUH HaxomsaTcs Ha paccrosHun ~300-400 M ot Gepe-

dock No 10, the medium number (2—6 individuals)
was at the passenger ferry dock, the minimum number
was near the seaport (1-2 individuals). Mother-calf
pairs were observed in all three area. The maximum
proportion of adult animals was at ferry dock No
10. Photographing from the shore did not interfere
with the natural behavior of the animals, but limited
the possibility for the photographer to approach the
object in order to obtain a better and more detailed
image.

A Nikon D90 digital camera (10 Mpic) and Nikkor
lens with a variable focal length of 70-200 mm were
used to photograph the animals. In 2015, a Nikon
D7100 digital camera was used. In order to obtain
detailed photographs, in most cases correction was
made to reduce the frame exposure by one or two
degrees, depending on the light conditions. When
shooting, the photographer tried to take a photograph
of the dorsal crest and the lateral part of the animal’s
body. Considering belugas’ high mobility and because
they were under water for a considerable part of time,
it was not always possible to identify both sides of the
same animal. Therefore, the animals were identified
mainly by one side, less often by both sides.

The photos were processed visually with the ACDSee
Pro 5 programs. Batch processing of the photos was
carried out with the ImBatch 4.4.0 program. In order
to detect the intra-seasonal and inter-annual dynamics
of the beluga whales’ visits to different areas of the
Anadyr Estuary, individuals with identifiable marks
were recorded in a specially created catalog. Each
identified animal was assigned a unique alphanumeric
code. The programs FastStone Photo Resizer 3.5 and
Bulk Rename Utility were used for batch assignment
of the numbers to the individually identifiable
animals.

It should be noted that a uniform, single-color marking
of the adult individuals, as well as frequent absence of
a distinct spinal crest in the animals, makes it difficult
and sometimes impossible to recognize individual
animals even on the high-quality photographs.

Beluga whales are distributed unevenly along the
Anadyr Estuary. There are some areas that attract
every year. One such place is the area near ferry dock
No 10, where a stable group is formed, though without
a clear shape. Up to several dozen individuals can
gather in the immediate vicinity of the ferry dock No
10. The farthest animals in the group are ~300—400
m from shore. Such distance from shore distribution
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Tabm. 2. Yncio )KUBOTHBIX, HACHTH(OUIIMPOBAHHBIX IO (POTOTpadusIM C JIEBOTO H IIPABOTO OOKOB

Table 2. Number of belugas identified by the photos of the left and right sides

KomnaectBo
KomnnuecTBo j1€BBIX KomnnuectBo ocobeii ¢ TByMs
Ton Bospacr 6emyx CTOPOH MIPaBBIX CTOPOH nneaTuunupoanaeiMa | BCET'O
Year Age of belugas Number of left Number of right CTOpPOHAMU TOTAL
sides sides Number of animals with
both identified sides

[TonoBo3pensie

Mature individuals 28 o1 12 131
2013 | HenonoBo3penbie

Immature 4 6 1 11

individuals

[TonoBo3pensie

Mature individuals 3 ? 2 14
2014 | Hemnonoo3penbie

Immature 1 1 0 2

individuals

[TonoBo3pensie

Mature individuals 13 37 > >3
2015 | Henonoso3pensle

Immature 2 2 0 4

individuals

ra. Takoe pacnpeneneHue OeTyX 3HAUUTEIBHO 3aTpyAHSET
MOJTyYeHHE Ka4eCTBEHHBIX CHUMKOB OCO0OEH, HaXosIIuxcs
naneko ot HIT: MmeTkn Ha oTorpadusx BHIXOAAT cMa3aHHbI-
MU, ¥ HICHTH(QUIMPOBATH KUBOTHOE TI0 HUM YAAETCS JINIIb
IIPY HAJIWYAU KPYIHBIX XOPOIIO 3aMETHBIX IOBPEKACHHUN
Ha Koxe uin rpebHe. [1o 3Toi npuuuHe cTapanuch CHUMATh
oco0eil, HaxoAsAIMxcst Ha paccTossHuH He 6omee ~100-200 m
ot Gepera. Ho o0paborka nomyueHHBIX oToTrpaduii BHISIBU-
7a, 94To yke Ha paccrosHur 100 M n Goblre 3HAYNTETHHO
YXYIIIaeTcsl Ka9eCTBO OTCHATOro Marepuana (puc. 2). 1o
00CTOATENBCTBO CHIKAET BEPOSITHOCTH OIO3HATH OEIyXy
IIpHU NOBTOPHOMH BCTpede.

B 2013-2015 rr. mo pe3ysbraram npoBeAEHHOI (oTouieH-
TU(UKaIK ObLTO orpezeseHo 237 GOKOBBIX CTOPOH OelryX.
Mapxkepb! HaxoqwInCh B 51 ciydae Ha JIeBOH CTOpOHE U B
146 cnydasx — Ha mpaBoit cTopore. Y 20 KHBOTHBIX ObLTH
ompeneneHsl 06e cTopoHsl. M3-3a pucKa MEepeoreHKH KONu-
4YeCcTBa MHAMBU/IYaJbHO OMO3HAHHBIX KMBOTHBIX, HEU30€XK-
HO BO3HHKAIOIIETO P UCIIOIBb30BAHUH JIBYX CTOPOH, B JIaH-
HOM HCCJIEIOBaHHH YYHUTBIBAIUCH TOJBKO IPaBbIe CTOPOHBI.
[TosTOMY, MOXHO C YBEPEHHOCTHIO TOBOPHUTH, YTO 33 BECh
UCCIIeyeMblid Tepro] ObUIO YCIEUIHO UASHTU(HHUIINPOBAHO
166 ocobeii: B 2013 roxy B 6a3y BriroueHo 110 ocobeit, B
2014 — 12, a B 2015 — 44. AHanu3 BO3pacTHOH CTPYKTYpPHI

makes it difficult to obtain high-quality photographs:
the marks in the photographs appear blurry and
the animal can be identified only if there are large,
noticeable lesions on the skin or crest. For this reason,
we tried to take pictures of the animals that were at
a distance of no more than ~100-200 m from shore.
But processing of these photos revealed that their
quality declined significantly even at a distance of
100 m and more (Fig. 2). This circumstance reduces
the probability of repeatedly identifying a certain
beluga whale.

In 2013-2015, based on the results of the photo
identification, 237 lateral sides of beluga whales were
identified. The markers were on the left side in 51
cases and on the right side in 146 cases. Both sides
were identified in 20 animals. Only the right sides
were considered in this study because of the risk of
overestimating the number of individually identified
animals, inevitably arising when including both sides.
Therefore, it is safe to say that 166 individuals were
successfully identified over the whole study period:
110 individuals were included in the database in
2013, 12 individuals — in 2014, and 44 individuals
— in 2015. The analysis of the age structure (Table
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(Tabm. 2) moka3zai, 4To CKOIUICHHE MPEACTaBICHO, B OCHOB-
HOM, MOJIOBO3PENIbIMU JKHBOTHBIMH O€JIO# WIIK CBETIIO-Ce-
poii okpacku. CpeqHsist DO HETOIOBO3PEIBIX KUBOTHBIX
HA aKBaTOPUM AHAJBIPCKOTO JIMMaH 3a BECh MEPHOJ Ha-
onmroaeHus cocrasuia okono 14,5%. Beero 3a 2013-2015 rr
OBLTO OOHAPYXKEHO 24 caMKH C eTEHBIIIAMH.

Howmep
Oemyxu
Number of
a beluga

2013

Asrycr
August

CenTts6ps
September

14 15] 16| 17

18

23

24

28

29

34

-

37
44
48

56

62

73

79

CyIIecTByIOT TPYAHOCTH B JIOCTOBEPHOW OLIEHKE CE30HHOI
M MEXTOTOBOM TUHAMHUKH MOCEIIEHNS XKUBOTHBIMH OTAEIb-
HBIX Y4YaCTKOB aKBaTOpHU AHAJbIpCcKOro jumana. Tonbko B
2013 r. ObUT IOCTATOYHO MPOJOJIKUTENbHBIN IEPHOJ] HCCIIe-
noBanuil (9 pabounx jHei), IpU ATOM yAaIoCh UACHTU(DU-
uupoBarb 10 ocobeit, BcTpevaronuxcsi nopropro (Tabin.3),

-
I

Puc. 2. Cpas-
HEHUE METOK
oemyxu Ne7:

1 — Bmamu, 2
— BOIU3U

Fig. 2.
Comparison
of marks of
the beluga
No 7

1 —atalong
distance,
2 —at a short
distance

2) showed that the pods are represented mainly by
mature animals of the white or light gray marking.
The average proportion of immature animals in the
Anadyr Estuary over the entire observation period
was about 14.5%. A total of 24 females with calves
were detected for 2013-2015.

Tabm. 3. [ToBTopHbIE BcTpeun OemyX B
AHazpIpcKOM JIMMaHe 3a repuox ¢ 14
aBrycra 1o 6 cenrsiops 2013 r.

Table 3. Repeated sightings of beluga
whales in the Anadyr Estuary August
14 to September 6, 2013

There are difficulties in a reliable assessment of the
seasonal and interannual dynamics of the animals’
visits to certain areas of the Anadyr Estuary. Only
in 2013 was there a sufficiently long period of
research (9 working days), when 10 individuals
sighted repeatedly could be identified (Table 3), with
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npudeM 4 Geyxu (Ne 34, 44, 62, 73) NpUXOIUIN TPIIKABL.
benyxa Ne73 nosinsnace 3 aus noapsana: 16 - 18 asrycra.
Emé Heckonbko ocobed ObUIM 3aMeueHbl 2 JHS OIS
(Ned4, 48, 56, 62, 79) (Ilpaconosa u np., 2014). B 2014-
2015 rr. BHYTpHCE30HHbIE TIOBTOPHBIEC BCTPEUU HE BBISIBIIE-
Hbl. [lo pesynbraTam MEXroZlOBOI0 CpaBHEHHS KaTajloTOB
— 0CcOo0H, MPUXOIAIINE HA AKBATOPHUIO B TCUCHUE HECKOJIBKO
JIET, He 0OHapyKeHbI. Takol pe3yabTaT MOXKET ObITh CBS3aH
¢ OonmpIIMU pa3MepamMu AHAIBIPCKOTO JMMaHA, BBICOKOMH
YHCIICHHOCTHIO U MOOMJIBHOCTBIO OOUTAFOINX B HEM OCITyX.
[lepemerienusi KUBOTHBIX, BEPOSITHO, CBS3aHBI C MPUIIHB-
HO-OTJIMBHBIM PEKUMOM, IUHAMUKOM MOIX0/1a KETHI U U3Me-
HEHHUEM NOTOAHBIX ycinoBui. [1pu aHanm3e oTCHATOro Mare-
pualia 3aMeueHO, YTO OJ[HA U Ta XkKe OeTyXa MOorjia HOCTOSHHO
[I0MaIaThCs B MOJIE 3PEHUS B TEUEHUE HECKOJIbKHUX YacoB, TO
MPUOIMKASACH, TO OTHANAACH OT Oepera. [ToToM XKHBOTHOE
MIPOIaJaio U3 BUJA, HO €My Ha CMEHY MPUXOIWIH JIPYTHe
OeJyxH, 3a MEePEMEIICHUIMHI KOTOPBIX TAKXKE MOXKHO OBLIO
HAOJIOJATh B TEUCHHE HECKOJIBLKO 4acoB. CaMKu C JCTEHBI-
IIaMA W OJMHOYHBIC HEMOJOBO3PEble 0COOU PEryNIsIpHO
BCcTpeuanauch Ha akBaropuu y 10-ro mpuuana. OgHako ux
Jtonsl ObUTa MEHBIIIE, YeM oTMedanioch panee (Kupuiosa u
BenpkoBuy, 2010) ¥ B HACTOSIIIEM UCCIICIOBAHUH Y PhIOOA-
3bl, MOPCKOTO MOPTa U MacCaKUpCcKoro nmpuyania. BepositHo,
CaMKH C JIETEHBIIIAMH MPEANOYUTAIN KOPMUTBCS B APYTUX
MecTax.

KpomMe TOro, orcyTcTBHE BHYTPHUCE30HHBIX ITOBTOPHBIX
Bcrped B 2014-2015 rT. 1 OTCYTCTBHE MEXTOOBBIX COBIIA-
JeHUH 00yCIIOBIEHO HEOOIBIINM KOJTHYECTBOM ChEMOYHBIX
nHel (3 1 4 gHsI COOTBETCTBEHHO).

Takum 06pa30M, OBLIO BBIABUHYTO HPEAIOJIOXKECHUE, YTO
aKBaTopus 'y 10-ro npuyvajia HE 3aKpeIljicHa 3a OTACIbHBIMHA
JKUBOTHBIMH, a ABJISACTCA 06HII/IM MECTOM Haryja ajs ocobeit
HCCHGZ{yeMOﬁ nonyisanuu. Bwmecte ¢ Tem MMPUBA3aHHOCTL K
JAHHOMY Y4YacCTKy, BO3MOXHO, HeﬁCTBHTCHLHO CYHIECTBYCT,
HO ObLIa HEAOOLCHCHA MN3-3a CJIOJKHOI'O XapaKTepa IMmoceIie-
HUs, KOPOTKOI'O nepuoga Ha6J’IIOH€HPII>i, OOJIBIIOTO KOJIHUYE-
CTBa )XMBOTHBIX 1 HCBO3MOKHOCTH Cq)OTOFpa(i)I/IpOBaTL BCEX
6€J'IyX B CKOIIJICHHH. H606XOI[I/IMO naﬂLHeﬁmee HaKOIIJICHHUEC
Matrepualia 4jid pa3pCuIiCHus BOIIPOCa O MPUBA3aHHOCTU Oe-
JIYX K OTACJBbHBIM YYaCTKaM aKBATOpHUU AHaHLIpCKOFO JIn-

MaHa.

4 belugas (No 34, 44, 62, 73) coming three times.
The beluga whale No 73 appeared for 3 consecutive
days, on August 16 — 18. A few more individuals were
sighted for 2 consecutive days (No 44, 48, 56, 62, 79)
(Prasolova et al., 2014). In 20142015, intra-seasonal
repeated sightings were not detected. According to the
results of the interannual comparison in the catalogs,
animals that come to the area for several years were
not detected. Such a result can be associated with the
large dimensions of Anadyr Estuary, and the high
number and mobility of the beluga whales inhabiting
it. The movements of the animals are probably related
to the tidal regime, the dynamics of chum salmon
migration, and changing weather conditions. During
the analysis of the photos, it was noticed that the same
beluga could constantly come across in the field of
view for several hours, approaching and moving away
from the shore. Then the animal disappeared from
sight, but other belugas were coming instead, and
their movements could also be observed for several
hours. Females with calves and single immature
individuals were regularly sighted near ferry dock
No 10. However, their proportion was less than it
had been previously noted (Kirillova and Belkovich,
2010) and less than in the present study at the fish
pool, seaport and passenger ferry dock. Probably, the
females with calves preferred to feed in other places.

In addition, the absence of intra-seasonal repeated
sightings in 2014-2015 and the absence of inter-
annual coincidences were due to the small number of
survey days (3 and 4 days respectively).

It is proposed that the water area near ferry dock No
10 is not a specific territory for specific individual
animals, but is the common feeding ground for many
of the animals of the studied population. However,
an attachment to this site may indeed exist, but could
be underestimated due to the complex nature of
their visits, the short period of our observations, the
large number of the animals in the population, and
the inability to photograph all the beluga whales in
the groups. Further accumulation of information on
these whales is needed to resolve the issue of beluga
whales’ attachment to particular areas of the Anadyr
Estuary.
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[TporpamMMbl HM3y4YEeHUS] MOPCKHX MJIICKOIUTAIOUINX YacTO
COCPEIOTOYCHBl Ha HAyYHOM HCCIIEJIOBAHHH, OPUEHTHUPO-
BaHHOM Ha YIPaBJICHHWH, C LENIBI0 COJNCHCTBHS COXpaHe-
HUIO TIOMYJISIIMEM, KOTOpPBIE BBI3BIBAIOT OIACEHHUS, & TAKKE
JUIsSl pearrpoBaHusl Ha HEOOBIYHBIE COOBITHUS, TIPHUBOJISIIUC
K CMEpTH KHMBOTHBIX. UTOOBI MOHSITh MEXaHU3MBbI, BIHSIO-
IIMe Ha apaMeTphl )KU3HEHHOTO IMKJIA, KOTOPbIE YIIPaBIsi-
10T JUHAMMKOM TOIYJISLUKI, MOTYT OBbITh M3y4€Hbl HEKOTO-
pble Gpu3noIOrnUecKre mokasarenan. Yacto npoKCHMalIbHOM
NPUYUHON COKpAILEHUS YUCICHHOCTH MOMYJISILIUK SBIISIOTCS
HH3Kasi BbDKMBAEMOCTh HOBOPOXKIICHHBIX JKHBOTHBIX, HH3-
KHE PEIpOJyKTHBHbBIC IOKA3aTesld /WM HU3KUH ypPOBEHb
MOTIOJIHEHUSI TIOIMYJIALMKY MOJIOIBIMH OCOOSIMH, B TO BpeMsi
KaK KOHEYHBIMH MPUYMHAMH 3THX HETaTHBHBIX TEHICHIMN
B TOMNY/JSILUM MOTYT ObITh WH(EKIMOHHbIE 3a00JIeBaHMS,
IUIOXO€ MUTaHHE CaMOK B PENPOAYKTUBHOM BO3pacTe W/Win
TOKCHYECKHUE BELIECTBA. 3a MOCIIEAHUE J1BA ACCATUICTHS P
(DU3MOIOTHYECKUX HCCIISOBAaHUN YAYYLIMIM Halle NOHH-
MaHue (HaKTOpPOB, KOTOpBIE, BO3MOXKHO, CIOCOOCTBOBAIU
CHW)KCHUIO Tomynsinuu cuByued (Eumetopias jubatus) B
Poccun u Ha Asscke, a Takke HeClOCOOHOCTh HEKOTOPBIX
MeTarnony/sIuui K BOCCTaHOBIEHHIO. V3mepeHue oOmiero

Marine mammal research programs often focus on
management-oriented scientific investigation to
assist the conservation of populations of concern
and to address unusual mortality events. Several
physiological measures can be studied to understand
the mechanisms influencing the life history
parameters that drive population trajectories. Often
the proximal cause of a population decline is low
neonatal survival, low reproductive rates and/or low
juvenile recruitment while the ultimate causes of
these negative population trends could be infectious
disease agents, poor nutrition in reproductive
females, and/or toxicants. Over the past two decades
a number of physiological studies have improved our
understanding of factors that may have contributed
to the decline of Steller sea lions (SSL, Fumetopias
Jjubatus) in Russia and Alaska, and failure of some
metapopulations to recover. Measurement of total
body fat stores using deuterium isotope dilution
techniques has shown young of the year in the region
of decline to have more robust body condition than in
areas of population growth, and there was no evidence
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KOJIMUYECTBA >KUPOBBIX 3allacOB C HCIIOJIb30BAHUEM METOJa
pa3BeieHUs U30TOMNOB JAeUTepus MoKa3all, YTO OAHOJIETKU B
paiioHe CHI)KEHHS NOIYIISIUA UMEIH Ooliee 310poBOe CO-
CTOSHHE OpraHu3Ma, 4eM B pailoHax pocTa MOMyJALuH, a
TaK)Ke He HaOII0aoCh HUKAaKUX NPU3HAKOB MeTadosnye-
CKOM JIeTIpecCHU y MOJIOJBIX CUBYUeill B palilOHaX CHUKEHUS
nomynsinuy. KonneHtpanun MetaboiuToB B KPOBU HE BBIS-
BUJIM HUKAaKHUX J0Ka3aTeIbCTB IIUPOKOTO paclpoCTpaHEHUs
rojiofa y JACTEHBIIIeH, mpearnonaras, 4To B3pocible CaMKU
MOTYT HMOAJEPKaTh CBOE TOTOMCTBO HA YPOBHE KOPMJICHUS.
CraOwibHble M30TOIBI yIJiepoAa U a3oTa, (GpukcupyeMsie B
BuOpaccax CHBYYeH, HCIOJIB30BAINCH [UIS OMpEIeIICHHs
JMETHYECKOTO MHUILEBOr0 PalliOHa U BO3pAacTa OThEMA MO-
jozoro cuByda. KoHIEHTpanuu rantorioOnHa B ILIa3Me,
CTaHJapTHbIE KIMHUYECKHE IMOKA3aTelId XMMHUYECKOTO CO-
CTaBa KPOBH, T€MaTOJIOTUSI U CEPOJIOTHs He MPEeA0oCTaBHIN
HUKAaKHX TPU3HAKOB 30HAIBHBIX MPOOJIEM, CBS3aHHBIX CO
370poBbeM WK Oone3Hsmu cuBydeid. [locnennue mccneno-
BaHUSI CTOMKUX OPraHUYECKHUX 3arpsa3HUTENEH M TSDKENBbIX
METAJIJIOB TOKAa3add 3HAUUTEIbHBIC 30HAJIBHBIC pPa3IHuUs
Cpein CHBYYEH, HO IOKa €Ille HEU3BECTHO, KaK 3TO MOMKET
MOBJIUATh HAa PEAKIMI0O Ha HEBPOJIOTMYECKUH, UMMYHHBIN
U OKCHUJATUBHBIN CTPECCHl U, B KOHEYHOM CYETEe, UX UHTE-
TpPUPOBaHME B OTHOIIEHUH BOCIIPOU3BOJCTBA U BBIKMBAHUS
9THUX KUBOTHBIX.

of metabolic depression in juvenile SSL in the area
of decline. Blood metabolite concentrations have
shown no evidence of widespread starvation in pups
suggesting adult females can nutritionally support
their nursing offspring. Stable isotopes of carbon and
nitrogen recorded in SSL whiskers have been used to
determine diet composition and the age of weaning
in juvenile SSL. Plasma haptoglobin concentrations,
standard clinical measures of blood chemistry,
hematology and serology have provided no indication
of regional health or disease agent problems for
SSL. Recent studies of persistent organic pollutants
and heavy metals have shown significant regional
differences among SSL but it is not yet known how
this might affect neurologic, immune and oxidative
stress responses and ultimately their integration with
respect to reproduction and survival for these animals.
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370Ka4eCTBEHHbIE HOBOOOpa30BaHHsS SIBISAIOTCS CpaBHH-
TENBHO PEIOKOW, HEZOCTAaTOYHO W3YYSHHOH MpoOieMoi
U TNPUYUHOW THOemH CBOOOJHO >KUBYLIMX JIACTOHOTHX
(Newman & Smith, 2006). HckiroueHrne cOCTaBIseT JIAIID

Malignant neoplasms are comparatively rare,
insufficiently studied, and cause of death of free-
living pinnipeds (Newman & Smith, 2006). The only
exception is the urogenital carcinoma widely spread
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[IMPOKO PACTIPOCTPAHEHHAS CPEU IUKUX KaTn(POPHUHACKUX
MOPCKHX JIbBOB YPOTCHHTAIbHAS KapLHHOMA, aCCOLUHPO-
BaHHAs C TaMMareprecBUPyCHO# HH(EKIHMEel 1 NHTOKCHKA-
[HEel MOIUXJIOPUPOBAHHBIME OU()EHUITAMH KaK BO3MOKHBIM
ko¢axropom (Gulland et al., 1996; Bossart, 2007). HaGo-
JaeMoe yBEJIMYCHHE T0IH HEOITa3uii B CTPYKTYPEe CMEPTHO-
CTH COACPXKAIIUXCS B YCIOBHSAX HEBOJHU JIACTOHOTHX CBSI3bI-
BAIOT C CYIIECCTBEHHBIM YBEIUYCHUEM MPOAOTKUTEIBHOCTH
UX JKU3HU B Pe3yJbTaTe COBEPIICHCTBOBAHMUS YCIOBHH CO-
JiepaHus ¥ BeTepuHapHOro obecreucHus (Gage, 1999).
CeeneHus 00 OMyXOJsIX MOYCK Y JACTOHOTHMX CIMHHYHBI
(Howard et. al., 1983; Sweeney & Gilmartin, 1974; Brown
et. al., 1975; Romanov et. al., 2015).

JlaHHOEe COOOIIEHNE MOCBAIIEHO OMUCAHUIO CIydas 3JI0Ka-
YECTBEHHOTO HOBOOOPA30BaHUS ITOYEK, O0HAPYKEHHOTO MPU
HEKPOIICHH y HaXOIMBIIETOCs 110 HAllNM HaOJIOICHUEM
18-nmeTHETO CaMIia CeBEpHOTO MOPCKOTO KOTHKa Maccoit 120
KI. JKUBOTHOE COZIepKaoCch pa3HbIMU BIIaJCIIbIIAMH B JI€ITb-
(UHAPHAX U OKEAaHAPUYMaX «OTKPBITOTO» M «3aKPBITOTO»
THIIOB, OBIJIO XOPOIIO 00YYIEHHBIM U aKTHBHO IPUBIIEKATIOCH
K Y4acTHIO B JIECMOHCTPAMOHHBIX BBICTYIUICHHAX. KoTHk
6511 oTtoBiTeH B 2000 . Ha ceBepo-3amaHOM JISXKOHIIE O.
Bepunra B Bo3pacte 3 net. [Ipn moumke Haxoauiics B Kpaii-
HE UCTOLIEHHOM COCTOSTHHH, Ha MPOTSHKEHUU NEPBBIX TPEX
JIeT )KU3HU B HEBOJIE MHOTOKPATHO 00ien NH()EKIIMOHHBIMU
3200JIeBaHUAMHI TPEUMYIIECTBEHHO OaKTepHaIbHON 3THO-
JIOTUH C BOBJICYEHHUEM JIBIXaTEIbHON CHCTEMBI U MTUILEBAPH-
TEJIHOTO TPAKTa, 10 OBOY KOTOPBIX MOJTyYall JUTUTEIbHBIE
KypChl Tepanuu aHTHOHMOTHKaMH. BriocneacTsun y *KHUBOT-
HOTO MEPHOIUYECKH HaAOMIONAINCh AEPMaTOIOTHYECKUE
3a00JIeBaHUS TIPEATIONOKUTEIBHO BUPYCHOH 3THOJIOTHU
(ce30HHBIE BE3UKYISIPHBIE 9K3aHTEMBbI, BE3UKYIISIPHO-HEKPO-
THYECKHE TTOpaXeHUs mepeanux nact); B 2009 r. koTuk me-
peHéc TIONEHBIO OCITy B TSDKENOH opme. B mepuossr comep-
JKaHUS B AENb(OUHAPHUAX «3AKPBITOTO THUIA» Y >KUBOTHOTO
OBICTPO HAPYIIAJICS MPOLECC JTUHBKU BIUIOTH 10 PA3BUTHS
MIOJIHOTO OOJIBICEHHS.

Ocenbro 2012 ©. Ha AOpCaNbHBIX MOBEPXHOCTSAX TIPYAHBIX
JacT HaJl CycTaBaMH HBOTHOTO C(POPMHUPOBAIOCH HECKOIIb-
KO TIOIKOJKHBIX O0pa30BaHMH, 3aIllOHEHHBIX >KHUAKOCTBIO:
OIHO KpyTHOE (10 5 ¢cM B JuaMeTpe W 2 CM B BBICOTY) H
HECKOJIbKO MenKuX (1o 1,5 cM B qmamerpe). I1pyu myHKIIMOH-
HOW Ounoricuy OBII MOy4eH MPO3padHbIi JKEITOBATHIH BbI-
MOT C LIUTOJIOTMYECKU MOATBEPKIEHHON BBICOKOM KJIETOY-
HOCTBIO U NIPU3HAKAMU MHOTPaHyJIE€MaTO3HOTO BOCHAICHHS.
C TeueHHEM BpEMEHU MEJIKHE O4aru MNOCTENEHHO CaMOIIpO-
WU3BOJIBHO MCYE3NIU, & KPYIHBIA COXPAHMICS MOXKU3HEHHO
0e3 BUIMMOI1 TMHAMUKH.

B mae 2013 r. Ha (hoHE aHOpPEKCHH, JETIPECCHH U BhIPAXKEH-
HOTO CHIDKEHUSI JIBUI'aTeJIbHOM aKTMBHOCTH MPU reMarosio-

among wild California sea lions and associated
with gamma-herpesvirus infection and intoxication
with polychlorinated biphenyls as a possible
cofactor (Gulland et al., 1996; Bossart 2007). The
observed increase in the proportion of neoplasias
in the mortality structure of pinnipeds in captivity
is associated with a significant increase in their life
expectancy as a result of improved living conditions
and veterinary support (Gage, 1999). The data on
renal tumors in pinnipeds are very few (Howard et
al., 1983; Sweeney & Gilmartin, 1974; Brown et al.,
1975; Romanov et al., 2015).

This report is devoted to the description of a case of
a renal malignancy, found at necropsy in an 18-year-
old, 120 kg northern fur seal that was under our
supervision. The animal was kept by different owners
in dolphinariums and aquariums of the “open”
and “closed” types, was well-trained and actively
involved in demonstration performances. The seal
was captured in 2000 at the northwest rookery of
the Bering Island, at the age of 3 years. At capture, it
was in extremely exhausted condition, and during the
first three years of his life in captivity, it repeatedly
suffered from infectious diseases of predominantly
bacterial etiology involving the respiratory system and
digestive tract, against which it received long courses
of antibiotic therapy. Subsequently, dermatological
diseases of presumably viral etiology (seasonal
vesicular exanthemas, vesicular necrotic lesions of
the foreflippers) were periodically observed in the
animal; in 2009, the seal suffered the seal pox in
severe form. Molt abnormalities (up to total baldness)
appeared rapidly while the animal was kept in the
“closed type” dolphinariums.

In the autumn of 2012, several subcutaneous
formations filled with fluid were formed on the
dorsal surfaces of the pectoral fins above the joints
of the animal: one large (up to 5 cm in diameter
and 2 cm in height) and several small ones (up
to 1.5 cm in diameter). At a puncture biopsy, the
transparent yellowish effusion was obtained with
cytologically confirmed high cellularity and signs
of pyogranulomatous inflammation. Over time, the
small foci gradually disappeared without intervention,
and the large focus remained for life without visible
dynamics.

In May 2013, the signs of an inflammatory infection
with probable involvement of the kidneys were
revealed in the animal during hematological
examination, concurrent with loss of appetite,
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TMYECKOM O00CJIEIOBAaHUK Y >KUBOTHOTO OBLIM BBISIBJICHBI
MIPU3HAKK WHQEKINOHHO-BOCIIAJIUTEILHOTO 3a00JIEBaHUS C
BEPOSTHHIM BOBJICYEHHEM IOYEK: HEHTPODMIIBHBIHA JIEHKO-
LIUTO3 CO CIIBUIOM BJIEBO, TMIIEPHATPUEMHS, BBIPAKCHHBIN
MOJbEM YPOBHS KpeaTnHUHA (10 373 MKMOJIB/T) pH yMe-
PCHHOM TOBBIIICHUN COJEPXKaHWUS MOYEBUHBI M OOILEro
Oenka B ChIBOPOTKE KpoBH. IIpoBeneHHOE jedeHHe ¢ Hc-
M0JIb30BaHUEM aHTHOAKTEPHAIILHOM, pETUPaTalliOHHON 1
JMypeTH4ecKoil Teparnuu B TeueHne 10 cyTok NpHBEIO K
crabunm3annu cocrosiHus KoTuka. K cepeaune uronst mu-
1ieBasi ¥ JIBUTaTelbHass akKTUBHOCTh HOPMaJIM30BAIUCh U
KMBOTHOE OBIJIO NMPU3HAHO KIMHMYECKH 310POBBIM. Tem
HE MEHee, MOJHOT0 I'eéMaTOJIOrMYeCKOro BOCCTAaHOBICHUS
(10 MHAMBHIYAJbHBIX HOPMAaTHBOB) HE IPOM3OLLIO, M Y
KOTHKa IMOXH3HEHHO COXpaHsJIach TEHJCHLHS K YMEpEH-
HOMY HEUTPO(HIFHOMY JICHKOIIUTO3Y U 303MHONEHUH. [0
2015 r. 3aMe4aHuit IO COCTOSTHUIO 310POBbs dKHUBOTHOTO HE
obuto. 31 mapra 2015 . Ha (OHE YIOBIETBOPUTEIHLHOTO
00II[Er0 COCTOSIHUS, BBICOKOH IMHIIEBONM M JBHUIaTEIILHOM
aKTUBHOCTH Yy KOTHKa IIPOM3OINEN BHE3AIlHBIH MpoJiarc
ydacTka MpsIMON KMIIKHU JUIMHOM 6 cM depe3 aHyc. Boimas-
muid ¢parMeHT ObLI BrpaBiieH 0e3 HaJOXKEHUS JIUraTyp,
OJTHAKO YK€ Uepe3 CyTKHU y KHUBOTHOTO CHU3MIIACH MUIIEBast
aKTUBHOCTb, 3aTeM NPUCOECIUHIINCH AENPEeccus U pBOTa.
[To pe3ynbraTam reMaroJorudeckKux 1 OMOXUMHUYECKUX Te-
CTOB OBUIN BBISBJICHBI JICHKOLIMTO3, HApaCTAIOIIUE BOCIA-
JIUTEJIbHbIE M3MEHEHHS JICHKOLIUTOIPAaMMBI, PE3KOE YBEIH-
yenue COD, NpU3HAKHU JEeTUAPATALNH, TPOTPECCUPYIOIIHIA
poct MoueBHHBI (10 23,3 MMoinb/i1), KpeaTuHuHa (n0 385
MKMOJIB/1T) 1 hocdopa (10 3 MMOIIB/T).

IMocne HasHaueHHWs aHTHOAKTEPHATHHON M pErHIparaiu-
OHHOM Tepanuu o0I1ee COCTOSHUE KUBOTHOTO BPEMEHHO
yay4mmiocs. OfHAKO CIycTs TOJTOPBI HEAETH Ha (oHe
HauaBIIElCsl Auaped W MPUCOCIWHUBIINXCA TEHE3MOB
IIPOU30ILIO TOBTOPHOE BBINAJCHNE YIacTKa IPSIMON KHIII-
ku JuHO# 6onee 10 cm (puc.1). BHOBB pe3ko cHU3HIIACH
MUINEBasi, @ TAKXKE JBUraTENIbHAs aKTUBHOCTh KUBOTHOTO.
OTMeJanuch OTAENIbHBIC U306l PBOTHI, AUAPEU C TCHE3-
MaMH U OTXOXKJEHHEM (ParMeHTOB CIMU3UCTOW OOOJIOUKH
KHMIIEYHUKA. BKiIIOUeHNnEe B CXeMy JICUCHHS CHAa3MOJIUTH-
KOB, MPOOMOTHKOB, ()EPMEHTHBIX IPENapaToB, a TaKKe
CEJIEKTUBHON JECKOHTAMHUHALMU JKEJyZOYHO-KUIIEYHOTO
TpakTa TMO3BOJMIN HAa MPOTSDKCHUH MECSIa TMOAAEPKHU-
BaTh COCTOSHUE KMBOTHOTO HA OTHOCHUTENBHO CTAOMIBHOM
YpOBHE.

Co BTOpOfI IMOJIOBUHBI Masd, HECMOTPA Ha IPOAOIZKAIOIICCC
u O6HOBHH}OHIGCC$I JICUCHUC, 310pOBbEC KOTHKa
MIpOrpeCcCMBHO yXyAIIAJOCh: YBCIUYHMBAJIUCh Pa3sMEPhbL
BBIIIABIICTO (I)paFMCHTa KHIICYHMKA, HApAaCTaJIU BAJIOCTD,
pBOTA, CHHIXCHHC alllI€TUTAa (BHJIOTL a0 aHOpeKCI/II/I),

depression and apparent decrease in motor activity:
neutrophilic leukocytosis with a shift to the left,
hypernatremia, an apparent increase in creatinine
(up to 373 umol/L) with a moderate increase in urea
and total protein in the blood serum. The performed
treatment with antibacterial, rehydration and
diuretic therapy for 10 days resulted in stabilization
of the seal’s condition. By mid-July, feeding and
motor activity was normalized, and the animal was
regarded clinically healthy. Nevertheless, a complete
hematologic recovery (up to individual standard) did
not occur, and the seal had a lifelong tendency to
moderate neutrophilic leukocytosis and eosinopenia.
Until 2015, there were no comments on the state of
the animal’s health. On March 31, 2015, concurrent
with the general satisfactory condition, high feeding
and motor activity, the seal had a sudden prolapse
of a segment of the rectum 6 cm long through the
anus. The prolapsed fragment was corrected without
ligation, but a day later the animal’s feeding activity
decreased, followed by depression and vomiting.
By results of hematological and biochemical tests,
the following was revealed: leukocytosis, increasing
inflammatory changes in the differential white
blood cell count, a sharp increase in ESR, signs
of dehydration, progressive growth of urea (up to
23.3 mmol/L), creatinine (up to 385 umol/L), and
phosphorus (up to 3 mmol/L).

After assignment of antibacterial and rehydration
therapy, the general condition of the animal temporarily
improved. However, after a week and a half, concurrent
with diarrhea and associated tenesmuses, there was a
repeated prolapse of a segment of the rectum longer
than 10 cm (Fig. 1). Again, the animal’s feeding and
motor activity decreased sharply. There were separate
episodes of vomiting, diarrhea with tenesmuses and
discharge of fragments of intestinal mucosa. Inclusion
of antispasmodics, probiotics, enzyme preparations, as
well as selective decontamination of the gastrointestinal
tract, allowed maintenance of the animal’s condition
on a relatively stable level for a month.

Since the second half of May, despite the ongoing
and updated treatment, the seal’s health progressively
worsened: the prolapsed intestine fragment increased
in size, fatigue and vomiting increased, and the
appetite decreased (down to anorexia), and weight
loss progressed. On June 2, 2015, the animal became
nonresponsive, which was followed by external
respiration dysfunction, and the seal was euthanized
by the decision of the last owners.
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MPOTPEeCcCHPOBAIIO TaleHue Macchl Tena. 2 uioHsa 20151 y
JKUBOTHOTO Pa3BHJIaCh apeakTHBHOCTb, MPHCOCIUHHUINCH
HapyuieHus: GYHKIUH BHEUIHETO JbIXaHHS, U 10 PELICHUIO
MOCIEIHUX BJIaeNIbIEB KOTHK ObUI MOJIBEPTHYT 3BTAHA3UH.

Ha BckpeITHEH y XKHBOTHOTO OBLIa OOHApy>KEHa OITYXOIb
MOYEK ¢ MAKPOCKOMIMUYECKHU ONpeneieMbIMU METAaCTa3aMHt
B OpBDKEHKY, TOJCTYIO KHIIKY U PErHOHAIBHBIC TUM(aTh-
yeckue y3nubl. [lopaxkeHue OBLIO ABYCTOPOHHUM, HOCHIIO
nmugGy3HBIN XapaKTep U He BEIXOIIIIO 3a MPEIEIbI KarCyIbl
(puc. 2). OT™Medanoch BeIpaXkKeHHOE HapyIIeHHEe MOpdoap-
XUTCKTOHUKH OpPTaHa C COXPAaHCHHEM JIHIIL HEOONBIIOTO
YHUCJIa BHENIHC WHTAKTHBIX PEHUKYT B CYOKarCyIspHON
30oHe. Bompmas yacth o0Oemx mOYEK ObLIa MpecTaBIe-
Ha IUIOTHON TOMOT€HHOW Maccoil Cepo-KpacHOro IIBETa C
BKPAIICHISIME (PPArMEHTOB Pa3pyIIAIOIINXCS  YACTHIHO
3aMCEIEHHBIX OMYXONBI0 PEHUKYNI. B OCTambHBIX OopraHax
MOUYEBEIICTUTCIIEHON U TIOJIOBOH CHCTEMBI BUIUMBIC TIPH-
3HAKU MATOJIOTHH He OOHapykuBamuch. CTEHKA TUCTAIb-
HOTO OTJIeJIa TOJCTON KHUILKHU UMEJa MOBBIIIEHHO TIOTHYIO
KOHCHCTCHIIMIO U OBblIa pe3Ko YTONMIEHHOH Ha ydacTKe
mmHoN 31 cM. Habmromanock 3HaYUTENFHOE YBETHYCHUC
(mo 2 cM) TonmMHBEI OpBDKEHKH, MpUIIeXale K maroso-
TUYECKH M3MEHEHHOMY YYacTKy TOJICTOTO KHIIEYHHKA, a
TaK)Xe BBRIPAKCHHAS THUIICPIUIA3HS PErHOHATHHBIX JUM(pa-
TUYECKUX Y3JIOB.

Hapsiiy ¢ BbIILICONUCAHHBIMM H3MEHEHUSIMH IIpU  He-
KPOIICHH OBbUIH TaKke 00Hapy»KeHbl HHBarnHaIMs MPOKCH-
MaJIbHOTO OT/IeJIa TOJCTOW KHIIKH B MPOCBET AUCTAIBHOTO
(ua r1y6ouny 10 cMm) ¢ popMHUpOBaHHEM YACTUYHON KHIIICY-
HOW HENPOXOAMMOCTHU U ractpo-33odareaibHas HHBaruHa-
ISl C MIEPEMELICHUEM BCEro XKelylnka (B BHIBEPHYTOM CO-
CTOSIHUH) B MHIIEBO/.

HpI/I IIaTOTUCTOJOTMYCCKOM HCCICAOBaAaHNN ObliIa BBISBIIE-
Ha MCTacTasupyromiasa OIlyXOJib ITOYKH, KJ'IaCCI/I(bI/ILlI/IpO-

Puc. 1. IIponarnc npsiMoii KUIIKK Yyepe3 aHyc

Fig. 1. Rectal prolapse through anus

Necropsy revealed a renal tumor with macroscopically
detectable metastases in the mesentery, large intestine,
and local lymph nodes. The lesion was bilateral, had
a diffuse nature and did not go beyond the capsule
(Fig. 2). There was an apparent disturbance of organ
morphoarchitectonics with only a small number of
externally intact reniculi in the subcapsular area that
were undamaged. The greater part of both kidneys
was represented by a dense homogeneous mass of
gray-red color with impregnations of fragments
of reniculi destroyed and partially replaced by the
tumor. In the remaining organs of the urinary and
reproductive system, visible signs of pathology were
not detected. The wall of the distal colon was densely
thickened and was sharply thickened in a segment
31 cm long. There was a significant increase (up to
2 c¢m) in the thickness of the mesentery adjacent to
the pathologically altered area of the large intestine,
as well as apparent hyperplasia of the local lymph
nodes.

Along with the changes described above, the necropsy
also revealed: intussusception of the proximal colon
into the lumen of the distal colon (to a depth of 10
cm) with the formation of partial ileus and gastro-
esophageal intussusception, with the entire stomach
being moved (in an inverted state) into the esophagus.

At pathohistological examination, a metastasizing
renal tumor was identified, classified as a granular-cell
type of renal cell carcinoma (Fig. 3). The parenchyma
of the neoplasm was formed by large layers of cancer
cells with abundant eosinophilic, locally granular
cytoplasm and round, relatively monomorphic
nuclei. The tumor cells show high mitotic activity
(more than 9 mitoses in 5 fields of vision at x40),
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BaHHAs KaK 3€pHUCTO-KJIETOYHBINA TUI MOYEUHO-KIECTOYHOM
kapurHoMsI (puc. 3). [Tapenxnma HoBooOpazoBanus cop-
MHPOBaHa KPYIHBIMH IJIACTAMH PAKOBBIX KJIETOK C OOMIIb-
HO¥ 303UHO(HILHOM, MECTaMU 3CPHUCTOM ITUTOILIIA3MON U
KPYDJIBIMH, OTHOCUTEIFHO MOHOMOP(HBIMU sigpamu. Kier-
KM OIyXOJIU OOHAPYKUBAIOT BEICOKYIO MUTOTHUECKYIO aK-
TUBHOCTH (Oosiee 9 MUTO30B B 5 mousx 3penus mnpu x40),
ONPEeNENSAIOTCSI MHOTOYMCIICHHBIE BTOPUYHBIE U3MEHEHUS B

BUJIC O6IIII/IpHI>IX 30H HCKpO3a U KpOBOI/I3J'II/I$IHI/II71 C I'EMO-
CUACPO30M. MeracTassl KapuuHOMBI BBIAABJICHBI B MUKPO-
npenaparax TOJICTOM KHUIIIKH, J'II/IM(i)aTI/I‘IeCKI/IX Y3108, 6pI)I—
)KeﬁKPI, HaANMO4Y€4YHUKa, CCMCHHUKA, TUMYCa.

PeTpoCneKTUBHBIN aHAN3  KIMHUKO-MOP(OJIOTHYECKUX
JTaHHBIX IMPUBOANT K CIEAYIOIINM PACCyKICHUSIM.

1. Kak 310 yacto ObIBaer OpH 3JI0Ka4YC€CTBCHHBIX HOBOO-
6pa30BaHI/I$[X, KIIMHUYCCKUC ITPOSABICHUS 0oJIe3HH Y Xu-
BOTHOIO ObLIH HeCHeI_II/I(bI/I"IeCKI/IMI/I U MHHHMAaAJIbHBIMH
BIIOTH 10 MOMCEHTA Pa3BUTHUA TepMHHaJ’IBHOfI (1)331)1 0oies-
HH U MOSBICHUS OCJI0XHECHUMH.

Puc. 2. Iuddy3Hoe mopakeHHE MOYKHA OIMYXOIBIO.
BeIpaxkeHHOE HapylieHHE MOP(HOAPXUTEKTOHUKU Op-
raHa ¢ COXpaHeHHEM HeOOJBIIOro YHCa BHEIIHE HH-
TaKTHBIX PCHUKYJ B CyOKaICYJIIPHOH 30He

Fig. 2. Diffuse renal lesion of the tumor. An apparent
disturbance of organ morphoarchitectonics with

a small number of externally intact reniculi in the
subcapsular area that were undamaged

multiple secondary changes are identified in the
form of extensive necrosis areas and hemorrhage
with hemosiderosis. The carcinoma metastases were
detected in the slides of the large intestine, lymph
nodes, mesentery, adrenal gland, testicle, and thymus.

A retrospective analysis of the clinico-morphological
data leads to the following reasoning:

Puc. 3. 3epHUCTO-KJIECTOUHBIH THII MOYEYHO-KICTOUHON
KapumHoMbl. OKpacka — reMaTOKCWIIMH 303HH, yBeJIHde-
HUe: x4

Fig. 3. Granular-cell type of renal cell carcinoma.
Hematoxylin-eosin staining, magnified: x4

1. As is often the case with malignant neoplasms, the
clinical manifestations of the disease in the animal
were nonspecific and minimal until the terminal phase
ofthe disease progression and appeared complications.

2. It is possible that the periarthric lesions on the
flippers that appeared 2.5 years before the seal’s death
could have had paraneoplastic nature (Svetlova, 2014)
and be one of the earliest symptoms of the disease.

3. A predisposing factor for the malignant neoplasm
development in the northern fur seal was probably old
age.
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2. He uckito4yeHo, 4TO MOSBUBIIKMECS 3a 2,5 roaa 10 THOeIn
KOTUKAa OKOJIOCYCTaBHBIC IOPA)KEHUS Ha JacTax MOIIH
UMeTh TapaHeoriacTuieckyto npupoxay (Ceemiosa, 2014)
W SIBIISITHCSI OTHUM M3 PAHHUX CHMIITOMOB 3a00JI€BaHUsI.

3. IlpenpacnonaratonM ¢GakTOpoM B Pa3BUTHHU 3JI0Kade-
CTBEHHOTO HOBOOOPA30BaHMS Y CEBEPHOI'0 MOPCKOTO KOTH-
Ka, BEPOSATHO, SIBUJICS ITOXKHIIOH BO3pacT.

4. ITpemopOUIHBIM (POHOM IS Pa3BUTHUS KapIITHOMBI I10Y-
KM MOTJIO MOCIYXXUTh CHIDKEHHE MMMYHOJIOTHMUYECKOH pe-
AKTUBHOCTH, B NOJIb3Y KOTOPOTO CBUJETEIbCTBYIOT YacThIE
OaxTepuabHbIE U BUPYCHBIE 3a00I€BaHus, HAOMIOAABIIIE-
Csl 'y )KUBOTHOT'O C MOMEHTA MOMNAJaHUs B HEBOJIIO.

5. OCco0eHHOCThIO JAHHOTO Clydasi MOYeUHO-KIETOYHOTO
paka sBJISIeTCS JAOCTaTOYHO pelKoe ABYCTOPOHHee Tud-
(y3HOE MOopaKeHHUE MOYCK.

6. HemocpeacTBeHHON NMPUYMHOMN PE3KOro yXyALIEHHUS CO-
CTOSIHHS )KHBOTHOTO B MEPHOJ, MPEANICCTBOBABIINI HBTa-
Ha3WH, BEPOSATHO, SBWINCH racTpo-33o¢areaibHas HHBa-
THHALUS ¥ KUIIEYHasi HEPOXOAUMOCTD, Pa3BUBINASLCS Ha
(hoHE MHBArMHAIIMH TOJCTOTO KUIIEYHUKA.

B nocrymHol nuTeparype HaM He YIaloch HaWTH ONKca-
HUSI TTONOOHOW OHKOJIOTHYECKOH MaTOJOTMU y CEBEPHBIX
MOPCKHX KOTHKOB, M, TAKMM 00pa3oM, JaHHOe HaOiroze-
HHE, BEPOSTHO, CIIe[yeT pacCMaTpUBaTh KaK MEPBBIA CITy-
Yail TTOYE€YHO-KJIETOYHONH KapIIMHOMBI Y JKUBOTHBIX 3TOTO
Buaa. Oco0Oro BHUMAaHHUS 3aciy)XHBaeT TOT (aKT, 4TO
Onu3kas hopma paka oYKy OblIa HEJaBHO BhISIBIICHA HAMU
y cuBy4a (Romanov et al., 2015), mniurenpHOe BpeMs CO-
JIepKaBIIErocs B HEIOCPEACTBEHHOI OJIM30CTH C KOTUKOM,
MOCITYKMBIIMUM OOBEKTOM JUIsl JaHHOTO uccienoaHusi. C
y4ETOM TOTO YTO MEPBUYHBIE OMYXOJH ITOYEK MOTYT OBITH
acCOIIMMPOBaHbl ¢ BUpPYCHBIMU HH(pekuusmu (Salehipoor
et al., 2012; Woldemeskel, 2013), Bo3MOKHasi 3THOJIOTH-
YyecKasi B3aMOCBSI3b ATHX 2 CITy4aeB MOXKET IIPEJCTABIIATh
Hay4YHBIH W MPAaKTUYECKHH MHTEpeC, TpeOys AalbHEeHIIero
W3YYECHHS U YTOUHEHHUS.

4. A decrease in immunological reactivity could
serve as a premorbid background for renal carcinoma
development, and the frequent bacterial and viral
diseases observed in the animal from the moment of
falling into captivity attest to this.

5. A peculiarity of this case of renal cell carcinoma is
a fairly rare bilateral diffuse renal lesion.

6. The direct cause of the sharp deterioration of
the animal’s condition in the period preceding
the euthanasia was probably gastro-esophageal
intussusception and ileus, which developed against
large intestine intussusception.

In the available literature, we could not find
descriptions of such oncological pathology in northern
fur seals, and thus this observation probably should
be considered as the first case of renal cell carcinoma
in this species. Special attention should be paid to the
fact that we have recently discovered a similar form
of renal cancer in the Steller sea lion (Romanov et al.,
2015) which was kept in immediate proximity to the
seal that was the object of this study. Given that the
primary renal tumors can be associated with the viral
infections (Salehipoor et al., 2012; Woldemeskel,
2013), the possible etiological interrelation of these
2 cases may be of scientific and practical interest,

requiring further study and refinement.
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HudekimonHo-Bocnanutenbubie  3aboneBanus (MB3) u
ITHEBMOHHH, B YaCTHOCTH, SIBJISIFOTCS OCHOBHOW NMPUYUHOMN
rubenn KNTooOpa3HbIX IpHU cofepkaHuu B HeBoje (Dunn et
al., 2001). CoBpeMeHHas quarHocTHKa MHMEKIUH pecnupa-
TOPHOTO TpPaKTa KUTOOOpa3HBIX HapsAy C KIMHUYECKUMHU
JaHHBIMH 0a3MpyeTcsl Ha WCIIOJIb30BAaHHU LIMPOKOTO KOM-
IUIeKca J1abopaToOpHBIX, (YHKIMOHANBHBIX M armapaTHbIX
METO/IOB MCClIeoBaHus. BaxHeHIIMM KOMIIOHEHTOM J1a00-
paTopHON MUArHOCTUKU 3a00J€BaHUN MOPCKUX MIICKOIH-
TAIOIIMX SIBISICTCS aHalM3 MHUKPOQIIOPHI PECIHPATOPHOTO
Tpakra (Zabka et al.» 2005). B HacTosi1iee Bpems B Oz1aBIIs-
I01IeM OOJIBIIMHCTBE CIIy4acB MOMOOHBIC HCCIIENIOBAHUS Y
KUTOOOPa3HbIX OCYILIECTBIISIOTCS C MCIOJIb30BAHUEM KYJIb-
TypajlbHOTO MeTofa. B MeIUIUHCKON IpaKkTHKE IIpU IUa-
THOCTUKE U JICYEHUH BHYTPHOONBHMYHBIX MH(EKIUH B 10-
CJIEIHUE IO/IbI BCE Yallle IPUMEHSIOT METO/ABI MOJIEKYIISIPHOM

Infectious-inflammatory diseases (IID) and, in
particular, pneumonia, are the main cause of cetacean
fatality in captivity (Dunn et al. 2001). Modern
diagnostics of cetacean respiratory tract infections,
along with clinical data, are based on the application
of a wide complex of laboratory, functional and
hardware-assisted methods of research. The major
component of laboratory diagnostics of marine
mammal diseases is analysis of microflora of the
respiratory tract (Zabka et al. 2005). Nowadays, the
majority of this kind of examination on cetaceans
is carried out by applying the cultural method. In
recent years, the method of molecular identification
of microorganisms has been used in the medical
practice of diagnostics and treatment of nosocomial
infections with increasing frequency. There is a
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UAeHTH(DUKAIIME MUKPOOPTaHU3MOB. J[Jisl BBISBICHUS Hau-
0oJiee YaCTO BCTPEYAIOIIMXCS MATOTCHOB YXKE CYMICCTBYET
UENBIA PsI 3apyOCIKHBIX KOMMEPYECKUX MYIBTHILICKCHBIX
TecT-cucteM — «Septifasty, «Bioline», «Curetis Unyveroy,
«Septitest» (Venkatesh et al., 2010; Lucignano et al., 2011;
Reinhart et al., 2012; Jamal et al., 2014), k coxxaJieHHO, OHU
HEIIOCTYITHBI TIOBCEMECTHO, B TICPBYIO OYEPEIb, H3-32 UX BbI-
COKOW CTOMMOCTH. B HacTosiiee BpeMs BHEIPCHBI B KIIU-
HUYCCKYIO TPAKTHKY U POCCUICKHE TECT-CUCTEMBI, MO3BO-
JISFOINUE OTPEICIIATh JAHHBIC MUKPOOPTaHU3MBI METOIIOM
TP (monmMepa3Has eMHAas PEeaKius) B peaibHOM BpeMe-
HU (YepHeBckast, Imutpuesa, 2015). HozokomuanbpHble UH-
(exiun yenoBeka U B3 comepxamuxcs B aembhOUHAPHIX
KUTOOOPA3HBIX UMCIOT MHOTO OOINUX YePT KaK B MPHYUHAX
WX BO3HUKHOBCHHUS, TAK U B MEXaHU3MAaX PAaCIpPOCTPAHCHUS
W Pa3BHUTHS, U 3a4aCTYIO BBI3BIBAIOTCS OJM3KHMH WU UICH-
TUYHBIMHU IIPOOJICMHBIMIY» MHUKpPOOTpPaHU3MaMu. B cBs3u ¢
STHM HPUBJICUCHUE HAKOIUICHHOTO MEIUIIUHCKON MPAKTUKON
OIIBITA JIJISl PELICHUS MPOOJIeM TUArHOCTUKY 1 jieueHus VIB3
Y KUTOOOpa3HbBIX SBJISIETCS, HA HAIll B3MJIS, BIIOJIHE 000CHO-
BaHHBIM.

Lenpto manHON pabOTHI SBWJIACH OIIEHKA PAIMOHATBHOCTH
COBMECTHOTO HCIIONB30BaHNS KyIbTypaIbHOTO H MOJICKYIISAP-
HOTO METO/I0B MACHTU()HKAIIMK MUKPODIOPH BEPXHUX MAbI-
xarenpHbIX myTeit (BAI) npu ocymecTBIeHNH MOHUTOPHHTA
COCTOSIHUSI 37I0POBBSI COAEPKAIINXCS B HEBOJIE JIETb(QHUHOB.

OObexTaMu JUIs UCCIENOBAHHS IMOCTYXHIH 11 mansHeBo-
crounblX adanuH (Tursiops truncatus gilli) oboero momna (8
caMoK U 3 cam1a), B Bo3pacte 5-10 j1eT, pOXOIUBIINX a/1all-
TaIMio K ycuoBusaM HeBond Ha 0azax OOO «benbrit kut» B
2014-2015 rr. Jenpduubl conepkaliuch B KPBITHIX Oaccei-
Hax C PEHUPKY/SIIUOHHBIM BOJOOOMEHOM M HCKYCCTBEH-
HOW Mopckoi Bomoi#t (coméHocts 25-30%o, pH — 7,2-7,4,
cBoOoaubIi xnop — 0,3-0,5 mr/n, temneparypa — 18-22 °C).
OOceroBaHre POBOAMIIOCH HA HPOTSHKEHHH 12 Mecsles.
HexoTtopble n3 )HUBOTHBIX B IEPHO]] HAOTIONEHHMS Oy YalIH
KypCBHI JICYeHUS aHTHOAKTepHAIbHBIMHY ITperapaTaMu B CBSI3H
¢ MH(]EKIIMOHHO-BOCTIAJINTEIBHBIME 3a0051eBaHUsIMHA. 3a00p
marepuaia u3 B/II1 nenpuHOB OCyIIecTBISIICS C MCHONb-
30BaHHEM TaMIIOH-30H/I0B B IPOOHMPKH C TPAHCIIOPTHPOBOY-
HeIMH cpefamu ¢ MykoiauTakoM (TCM, OO0 «IIpodunmady,
Poccunst) muis TP u Deltalab (Mcnanust) mist TpaauuOHHON
MHUKpoOHosoruu. [IpoObl JocTaBIsUINCH B 1a00PaTOPHIO IS
WCCIIEZIOBAHMS B TEUCHUE 2 4acoB C MOMEHTa nosrydenust. C
OIIHOBPEMEHHBIM Hncrnoib3oBanueM [1LIP u KyiapTypaibHOTO
METOZIOB TpoaHanu3upoBano 100 oOpasnoB MHKPOQIOpPHI
BAII nenpdunOB.

Breigenenne JIHK ans KONMMYECTBEHHOTO MOJICKYISIPHOTO
UCCIIEI0OBaHHsT MUKPO(IIOPBI PECITUPATOPHOTO TPAKTa JEIb-
(hMHOB MPOBOJMIIM C UCIIONIb30BaHUEM Habopa «Pudo-mpern»

wide range of foreign commercial multiplex testing
systems like Septifast, Bioline, Curetis Unyvero,
Septitest (Venkatesh et al. 2010, Lucignano et al.
2011, Reinhart et al. 2012, Jamal et al. 2014) but,
unfortunately, they are not commonly available due
to their high cost. At present, Russian testing systems
that determine microorganisms by polymerase chain
reaction (PCR) in real-time, have been launched
into the clinical practice as well (Chernevskaya,
Dmitiyeva, 2015).

Nosocomial infections of humans and infectious and
inflammatory diseases of captive cetaceans have many
common features, related either to the circumstances
of'their triggering or to the mechanisms of distribution
and development, and are frequently triggered by
close or identical microorganisms. Therefore, in our
opinion, drawing on the experience gained in the
medical practice is quite expedient for resolving the
problems of diagnostics and treatment of cetacean
infectious-inflammatory diseases.

The goal of this work is assessment of the expediency
of simultaneous use of cultural and molecular
methods for the identification of upper respiratory
tract (URT) microflora and monitoring the health
condition of captive dolphins.

The objects of the examinations were 11 Pacific
bottlenose dolphins (Tursiops truncatus gilli) of both
genders (8 females and 3 males) in the age range of
5-10 years, which passed through the process of the
adaptation to captive environment in the facilities
of LLC Beliy Kit (LLC White Whale) in 2014-
2015. The dolphins were kept in sheltered pools
with recirculating water exchange and filled with
artificial sea water (salinity — 25-30%, pH — 7.2-7.4,
free chlorine - 0,3-0,5 mg/l, temperature - 18-22 °C).
The examinations were carried out during 12 month.
During the observations, some of the animals received
the course of treatment with anti-infective drugs
with a view to increase in the burden of infectious-
inflammatory illnesses. Collection of samples from the
upper respiratory tract of the dolphins was carried out
with use of swab-samplers and then the samples were
put into test-tubes filled with transport medium with
mucolytic agent (the manufacturer — LLC Profilab,
Russia) for PCR and the Deltalab (Spain)’s one for the
traditional microbiology (MCB). The samples were
brought in the laboratory within 2 hours after they
were collected. One hundred samples of the dolphins’
URT microflora were examined by simultaneous using
PCR and the culture-based methods of examination.
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npousBoactea ®I'VH «llentpansnsiit HUW snuaemuomno-
runy. Peakuuio aMIiumuKanuy OCYIIECTBISUIM HA TPH-
Oope ¢ cucTeMoi NeTeKIH (IyOpecHeHTHOT0 CHI'Hajla B
peKHMe «peantbHOro BpeMeHm» «iQ5» («Bio-Rady, CIIIA).
B pabote nCHONB30BaNINCh KOMMEPUECKHE MEIUIIMHCKHE
tect-cucteMbl OO0 “Unrep/labCepsuc” (Poccust) u ux
KOMITOHEHTHI C TpeOyeMbIM COCTaBOM IPOOIEMHBIX MUKPO-
opranm3MoB (AmrumllIpaiim @nopoueno3-Aspoos1, Myib-
tunpaiM-AJl u apyrue (“UnrepJlabCepsuc”, Poccus),
MIO3BOJISIIOINE KOJMYECTBEHHO OIICHUBATh OOLIyl0 OakTe-
pHAJBHYIO Maccy; colepikaHue oOIlero uyucia craduio-
kokkoB (Staphylococcus spp); 30JI0THCTOrO CTapUIOKOKKA
(MSSA) u ero mrTaMMoB, Pe3UCTEHTHBIX K METHLMUINHY
(MRSA); MeTHIWUIMHPE3UCTEHTHOIO  SIHJIEPMAajIbHOTO
cradpunokokka (MRCoNS); crpentokokkoB (Streptococcus
spp); autepodakrepuii (E.coli, Klebsiella spp, Enterobacter
spp. u opyeux); Acinetobacter baumannii; Pseudomonas
aeruginosa,; opodxcaceil pooa Candida: C.albicans, C.crusei,
C.glabrata, C.tropicalis, C.parapsilosis, a TaKkXe BbISB-
JIATH TEHbl MPUOOPETEHHBIX KapOareHeMa3 Kijlacca MeTall-
no-B-nakramaz (MBJI) rpynn VIM, IMP u NDM u rpynn
KPC u OXA-48-nono6usix (tTusl OXA-48 u OXA-162).

KynbrypasbHble HCCiIe0BaHUs BEITONHINCH HA aBTOMATH-
yeckoM OakTepuonorndeckoM anaimsarope Vitek 2 Compact
(Biomerieux, ®panrs).

IlonyyeHHble HaHHBIE CBUAETENLCTBYIOT O IPHUCYTCTBUU
JHK 6Gaxrepuii B koHueHTpauusx 103 — 109 xomuit/mi Bo
Bcex oOpasuax, B3sTeIX u3 BTl oOGcnenoBaHHEIX nenbhu-
HOB. MUHHMMallbHBIE 3HAUCHMs IOKa3arelsi oOmeld Oakre-
pHAaIBHON MacChl, Kak IPaBHII0, 0OHAPYKUBAIUCH B IIPOOAX
KMBOTHBIX, ITOJYyYaBIIUX TEPANHIO aHTHOAKTEPUAIbHBIMU
Ipenaparamu.

IIpn napamnensHoMm ucnoinb3zoBanuu IIIP u xynsrypans-
Horo Metojia B Mukpoduiope BT nenbhuHoB ObLTH MieH-
TUGHULIUPOBaHbI MpeAcTaBuTeNd 23 BUAOB Oakrepuit u 4
BUJIOB APOXKEBbIX IpuboB (Tabm. 1, 2). C Haubonbluei
yactoroir (91%) obOHapyxuBanuch mnpencrasurenu Gen.
Staphylococcus u MSSA, B uactHoct (86%). BbisiBiis-
€MOCTb CTa(UIIOKOKKOB Oblja BBILIE MPH HCIIOIb30BAHUU
[ILIP. B 69 % ompeneneHuii oTMEYanoch COBIAJICHUE Ya-
CTOTHI 0OHAPY)KEHHSI AITUX MUKPOOPTaHM3MOB I10 JJAHHBIM 2
METOJIOB.

I[pu nposenernn wuneHTHUKAIMH MuKpodmopsr BJIIT
JIenb(UHOB MOJICKYISIPHBIMHA METOIaMH 3HAYNTEIBHO Yalle,
YeM NPH HCCIEAOBAHUM B KYIBTYpPE, ONPEACISUINCH PE3H-
CTeHTHBIC TaMMBI cTaduiaokokkoB — MRSA 1 MRCoNS.
ITo gacToTre oOHapyKEeHUS 3a CTAQHUIOKOKKAMH CJICTOBAIH
npencrasutenu Enterobacter spp. (70%), E. coli (44%) n
Enterococcus spp. (29%). Ilpn ucnonb30BaHuy HUICHTUDH-

DNA purification for the purposes of the dolphins’
URT  microflora  quantity-related  molecular
examination was performed with use of Ribo-prep kit
manufactured by Federal State Research Institution
“Central Research Institute of Epidemiology”. The
amplification reaction was carried out on a detector
operating 1Q5 system of fluorescent signal detection
in real-time mode (Bio-Rad Company, USA). When
performing the studies, commercial medical testing
systems of LLC IterLabServis (Russia) were used
and its add-on units complete with the required set
of “problematic” microorganisms (AmpliPrime
Florocenosis Aerobes, Multiprime-AD and other (LLC
IterLabServis, Russia) allowing measurement of the
total mass of bacteria, total quantity of staphylococci
(Staphylococci spp), aurococci (MSSA) and its strains
resistant to methicillin (MRSA), methicillin resistant
staphylococcus epidermitis (MRCoNS); streptococci
(Streptococci spp), enterobacteria (E.coli, Klebsiella
spp, Enterobacter spp and other), Acinetobacter
baumannii, Pseudomonas aeruginosa, Candida
yeasts: C.albicans, C.crusei, C.glabrata, C.tropicalis,
C.parapsilosis, as well as to reveal the genes of
acquired carbapenemases of metallobetalactamases
(MBL) class of VIM, IMP, NDM groups and KPC n
OXA-48 groups (types OXA-48 and OXA-162).

Cultural examinations were performed on
automated bacteriological analyzer Vitek 2 Compact
(Biomerieux, France).

The data obtained are indicative of the presence of
DNA bacteria, in concentrations 103 — 109 copies/
ml, in all samples collected from UTR of the dolphins
examined. The lowest values of the indicator of
bacteria total mass, as a rule, were found in samples
of the animals which received the anti-infective drugs
therapy.

As a result of simultaneous use of PCR and cultural
methods, 23 species of bacteria and 4 species of
yeast fungi were identified in the URT microflora
of the dolphins (Table 1 and 2). The staphylococci
detection frequency was higher when applying PCR.
In 69% of the determinations, the frequency of these
microorganisms detection revealed by application of
two different methods was observed to be the same.

While carrying out the identification of the dolphins
URT microflora by molecular methods, the resistant
strains of staphylococci MRSA and MRCoNS were
detected much more frequently then when using the
cultural method of the examinations. In regards to
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Tabn.1. CpaBHUTETBHAS OLIEHKA BEBIABIIEMOCTH pecHHpaTopHOi MuKpodiops! adammu (N=11) npu mapamiens-

HoM ucnonb3oBanuu [P u kynsrypanbHOro Meroaa.

Tabl. 1. Comparative assessment of bottlenose dolphins' (N=

simultaneous PCR and culture technique use

11) respiratory microflore detectability on the basis of

[Mpumeuanue: N — yucio o0ciieIOBaHHBIX JKMBOTHBIX; N — YHUCIIO OIIPEACICHHH.

+ Note: (Note: N — a quantity of the animals examined; n — a quantity of the determinations)

YacTtoTa 00HApYKEHUST MUKPOOPTraHU3MOB, (%0); YacroTa coBOaeHUH
~ n=100 ) CllyyaeB UJICHTU(HUKAIIH
Frequency of microorganisms detection, (%); Mmukpoopranusmos [P u
Bu st (1rranmisi) n=100 KyHLTypaHbIgZIM METOZIOM,
GaxTepuit / rpu6os K y TILIP + Occurrence of the coincidences
TLP YIBTYpaJIbHBIN KynbTypanbHblid Meton | of microorganisms identification
PCR | oy mMelTOH thod PCR + Cultural results obtained by application of
ultural metho method PCR and cultural methods, (%)
Acinetobacter 1 . 1 0
baumannii
Pseudomonas
aeruginosa 1 . ! 0
E.coli 31 22 44 20
Enterobacter spp 70 4 70 6
K.pneumoniae 2 4 6 0
Staphylococcus spp 84 70 91 69
MSSA 78 59 86 59
MRSA 3 1 4 0
MRCoNS 28 1 29 0
Enterococcus spp 21 12 29 14
Streptococcus spp 4 - 4 0
Bcero 11 1 11 9
C.
albicans 2 I 2 >0
Candida |"C krusei 1 - 1 0
Spp- .
C .tropi-
calis + C. 8 _ 8 0
parapsi-
losis

Kaiuu Ha ocHoBe [1L[P BBIABISIEMOCTD 3THX MHUKPOOPTaHH3-
MOB ObliIa CYIIECTBEHHO 0oJjiee BBHICOKOM, YeM IPH KyJbTY-
paNbHBIX UCCIICIOBAHUSIX, OJHAKO COBMAICHUS PE3y/IbTaTOB
MO JaHHBIM Pa3HBIX METONOB HAOJIIONANNCh PEeXKe, YeM B
OTHOIICHUU CTaQHIOKOKKOB (Tabin. 1). Merogamu Moneky-
JSAPHOU UICHTH(OUKAMU ObUIM TaKKe OOHAPYKECHBI eIu-
HUYHBIC CITy4ad MHOHUIUPOBAHHS KUBOTHBIX Acinetobacter
baumannii u Pseudomonas aeruginosa.

HpoxoxeBrie rpudsl Candida spp. BwisBiIeHH B 11% ompe-
JITICHNI ¥ TIPEMMYIIECTBEHHO C MCIIOIb30BAHUEM MOJICKY-
JsipHBIX MetonoB. [Ipu aTom B 8 m3 11 ciyuaeB Obutn 00-

the detection frequency, staphylococci was followed
by the representatives of Enterobacter spp. (70%),
E. coli (44%) and Enterococcus spp. (29%). The
frequency of detection of these microorganisms
was significantly higher when using the PCR based
identification rather than when using the cultural
methods of examinations. However, coincidences
of the results obtained were observed less frequent
than in the case with staphylococci (Table 1). Also,
using the molecular identification methods allowed
identification of single occurrences of infecting
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Tabmn. 2. Pecnmparopras mukpodiopa adamud (N=11), BEIIBIEHHAS IO Pe3ylIbTaTaM KyIbTypabHBIX HCCIEHO-

BaHHH.
Microflora of the upper respiratory tract of bottlenose dolphins (N=11) detected by cultural techniques.

IIpumevanue: N — 4HCIIO )KUBOTHBIX; N — yUCIO onpeneneHuii; KOE/MI — 9uciio KoJoHUeoOpa3yoiX ¢IUHHIL

B 1 Mmummiutpe.

Note: N — a quantity of the animals examined; n — a quantity of the determinations; CFU/ml — a quantity of

colony-forming units per milliliter.

[Ipenensr konebanuii ancna Yacrora oGHapyKeHHs
Buns! (mrrammer) 6akrepuii / rpu0oB MHKPOOPTAHHIMOB KOE/MH MHUKpoopranu3moB (%); n=100
Species (strains) of bacteria (fungi) Marglr}s of the an'1mals Frequency of microorganisms
quantity fluctuations, detection (%): n=100
CFU /ml
Arthrobacter spp. 104 1
Aeromonas hydrophila 10%- 107 17
E.coli 10%- 107 22
Enterobacter spp 102-10° 4
Enterococcus spp 10 - 10¢ 12
K.pneumoniae 102-10° 4
Leuconostoc mesenteroides 10* 1
Proteus mirabilis 10%-10° 5
Proteus vulgaris 10%- 107 8
Pseudomonas putida 20 1
Pseudomonas stutzeri 10* 1
Pseudomonas mendocina 104 - 10° 3
Ralstonia picketti 10° 1
Shewanella algae 20 -10¢ 18
Staphylococcus aureus (MSSA) 102 - 107 59
Staphylococcus aureus (MRSA) 10° 1
Staphylococcus epidermidis (MSCoNS) 10° - 10° 8
Staphylococcus epidermidis (MRCoNS) 10 1
Staphylococcus haemoliticus 102-10° 3
Vibrio alginolyticus 10%-10° 10
Vibrio fluvialis 10%- 109 1
Vibrio furnissii 10¢ 1
Candida albicans 50 1

Hapy>KeHBl «IIPOOJIEMHBIE)» B IUIaHE TEPalUH a30J0BBIMU
antumukotukamu C. krusei, C. tropicalis n C. parapsilosis
C wucnons3oBanuem [IIP B oxmHOW w3 mpo6 mensGpHHOB

the animals with Acinetobacter baumannii and
Pseudomonas aeruginosa.

ObUTH Tax)ke BBIABIICHBI T€HBI IPHOOPETEHHBIX KapOareHe-
Ma3 kjacca Metaio-f-makrama3 (MBJI) rpymmn VIM, IMP
u NDM, a B apyrom obpasie — reHsl kapOareHemas TpyIn
KPC 1 OXA-48-mogo6usix (Trrbl OXA-48 1 OXA-162).

MeTOI[aMI/I TpaﬂHHHOHHOﬁ MI/IKp06I/IOJ'IOI'I/II/I ObLIH UACHTU-
(1)I/IIII/IpOBaHLI 15 BUAOB MUKPOOPIraHU3MOB, HE BXOAANIIUX B

Yeast fungi Candida spp were detected in 10% of the
determinations and mainly with use of the molecular
methods. In 8 of 11 cases there was detection of C.
krusei, C. tropicalis and C. parapsilosis considered
“problematic” in the term of treatment with azole
antifungals. By mean of using PCR, one of the
dolphin samples was found containing genes of
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HCIIOJIb30BaHHBIE MYJIBTUIIPAMOBBIE TE€CT-CUCTEMBI (Ta0I.
2). Cpenu HHX C HauOOJNBIICH YACTOTOW OMPEICISUIUCH
Shewanella algae (18%), Aeromonas hydrophila (17%),
Vibrio alginolyticus (10%), Staphylococcus —epidermidis
(8%), Proteus vulgaris (8%), Proteus mirabilis (5%). 3Ha-
YHUTENIbHAS YacTh BBIIBICHHBIX MHKPOOPTAaHU3MOB SIBJISI-
I0TCS MTOTEHIIUAIBHO «IpoOieMHbIMI» B Iuiane MB3 kak
Jenb(UHOB, TaK U JIONCH, a HekoTopblie (Ralstonia picketti)
PacCLEeHUBAIOTCS KaK HOBBIE MTaTOTEHbI (Tab. 2).

Pe3ynbTaThl HCCe0BaHUS CBUICTENBCTBYIOT O TOM, YTO BH-
JIOBOE IPEICTaBUTEIBCTBO MUKPO(IOPH! BEPXHUX OTACIOB
pecnHpaTOpHBIX MyTeH NaJbHEBOCTOUHBIX aasiH, afalTH-
PYIOLIMXCS K YCIOBHAM COIEp)KaHUS B HEBOJIE, BO MHOTOM
CXOX€ C TaKOBBIM y cB0OOmHO »uBymux adamnH (bupkyH
u MunocepznoBa, 1989; Pomanos u ap. 2006), HO ipu 3TOM
CyllecTBeHHO mmpe. Haumbonee wacto BCTpedaromuMHCS
MHKPOOPTaHH3MaMH y COIEpXKAIluXcs B HEBOJIE ACNb(H-
HOB, KaK M UX IUKOXKUBYLIUX COPOANYCH, SABIAIOTCS cTadu-
JIOKOKKH, ¥ B TiepByto ouepens — MSSA. Ilpu conepxannn
B HEBOJIE C ATUMU MHKPOOPraHM3MaMH 3a4acTylO CBS3aHO
BO3HHKHOBeHHE U pazutue VB3 y nensdunoB.

Hapsiny co cradmiiokokkaMu ¥ UX aHTUOMOTHKOPE3UCTEHT-
HbeiMu mTamMmmMamMu (MRSA 1 MRCoNS) B mociiefiHue ToIbI
yactoil nmpuunHoil B3 pecnuparopHOro Tpakra comepxa-
IIUXCSl B HeBoJie adaliH 110 HAIlMM HaOIIONEHUSIM SIBIIS-
wrces Acinetobacter baumannii, Pseudomonas aeruginosa,
E. coli, Proteus vulgaris, Proteus mirabilis, Aeromonas
hydrophila n psn npyrux 6akrepuii. 3HAUNTEIHEHO YBEIUIH-
Jock yncno ciydaeB VB3, BBI3BaHHBIX MYJIBTHPE3HCTECHT-
HBIMH IITAMMAaMH 3THX «IIPOOJIEMHBIX» OaKTepHi M MX ac-
corparsiMu. Ha ¢oHe mpoBomMoit aHTHOMOTHKOTEpann
4acTO Pa3BHBAIOTCS KAHIUIO3bI, BHI3BaHHBIE YCTOHYUBBIMU
K OOJIBIIMHCTBY aHTHMHKOTHKOB BUAaMH U LITAMMaMH 3THX
JPOXOKEBBIX TPHOOB.

B coBpemeHHBIX ycnoBusax st 3QGEKTUBHON AUArHOCTH-
ku pecrniuparopHbix MB3 nenbGuHOB M palyioHaIbHOTO
JiedeHust OOJIbHBIX )KUBOTHBIX TpeOyeTCsl IeTajabHasi MUKPO-
ouosornueckas nHGOpPMaIIKs, [oJydyaeMas B MAaKCHMaJIbHO
ckarble cpoku. Ha Har B3nisi1, anpoOMpOBaHHBIN B TAHHOM
MCCIICIOBAHMH TIOAX0 K aHanu3zy Mukpoduopst BJIIT neins-
(DMHOB MOXKET MOCITY)KHUTh OCHOBOM ISl IPAKTHYECKOTO pe-
IIeHHs O00HOI 3a1a4u.

Kaxaplii 13 HMCIONB30BaHHBIX B JAHHOM HCCIIEAOBAHUH
METOJIOB HJCHTU(PHKAIIMA MHKPOQIOPHI UMEET CBOM IIpe-
MMYIIECTBA W HENOCTaTku. Tak, MPeHMyYIIEeCTBOM Tpaju-
LMOHHBIX MHKPOOMOJIOTHYECKNX HCCICAOBAHUM SBISCTCS
MIPUHIMITNATIBHAS BO3MOXKHOCTD BBISBICHHS BCETO CHEKTpa
MHKPOOPTaHU3MOB, PACTYIINX Ha HCIIOIB30BAHHBIX Cpeiax
B TpeOyeMbIX YCIOBUSX, C MHANBUAYAIH3UPOBAHHOHN OLICH-

acquired carbapenemases of metallobetalactamases
(MBL) class of VIM, IMP, NDM groups, and the
other sample - KPC and OXA-48 groups (types
OXA-48 and OXA-162).

By using methods of the traditional microbiology,
15 species of microorganisms were identified which
had not been involved in the utilized multiprime
testing systems before (Table 2). Among those
microorganisms, the most frequently identified were
Shewanella algae (18%), Aeromonas hydrophila
(17%), Vibrio alginolyticus (10%), Staphylococcus
epidermidis  (8%), Proteus vulgaris (8%,
Proteus mirabilis (5%). The considerable part of
revealed microorganisms appears to be potentially
‘problematic’ in terms of triggering infectious-
inflammatory diseases either in dolphins or humans,
and some of those (Ralstonia picketti) are considered
to be new pathogens (Table 2).

The results show evidence that the species
representation of URT microflora in adaptable to
captive environment Pacific bottlenose dolphins is
largely similar to the one of wild bottlenose dolphins
(Birkun and Miloserdova, 1989; Romanov et al.
2006), however, the first is much broader. The most
frequently encountered microorganisms in captive
dolphins, the same as in their conspecifics living in
wild nature, are staphylococci, and primarily MSSA.
It is these microorganisms that not infrequently
trigger and facilitate development of infectious-
inflammatory diseases in dolphins.

According to our observations, in the recent years,
along with staphylococci and their antibiotic-resistant
strains (MRSA and MRCoNS), the common cause
of triggering URT infectious-inflammatory diseases
in captive bottlenose dolphins are Acinetobacter
baumannii, Pseudomonas aeruginosa, E. coli,
Proteus vulgaris, Proteus mirabilis, Aeromonas
hydrophila and a number of other bacteria. There
has been a significant rise in cases of infectious and
inflammatory diseases due to multi-resistant strains
of these “problematic” bacteria and their associations.
Against the background of antibiotic treatments,
candidia may develop triggered by resistance to most
of the anti-fungal species and strains of these yeast
fungi.

Under modern conditions, in order to provide
effective  diagnostics of dolphin respiratory
infectious-inflammatory  diseases and efficient
treatment of ill animals it is necessary to obtain
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KOW 4yBCTBHTEILHOCTH K aHTUOMOTHUKAM (AHTHMHUKOTHKAM).
K HemocTaTkam clieyeT OTHECTH: IPOJODKUTEIIFHOS BpEMsI
(ot 3 1o 10 u Gonee CyTOK B 3aBUCUMOCTH OT BO3MOXKHOCTCH
nabopaTopuu), TpeOyroIIeecs sl MOMyYCHHUS OKOHYATEIb-
HOTO pEe3yJbTaTa; BEPOSTHOCTh BBISBICHUS HE BCEX BO30Y-
JUTENCH U3-3a N30BITOYHOTO POCTa (HAa YaIlIKax ¢ KyJbTypon
WIA B TPAHCIIOPTHPOBOYHOMU Cpelie) OJHUX MHUKPOOPTaHU3-
MOB ¥ MOJIABJICHUS JPYTHX; YaCThIC OMIHOKH, JOMYCKACMbIC
KOMMEPYECKHMU MUKPOOHOIOTHICCKUMH JTA00paTOpUsIMu
Mpy UICHTH(DUKAIUN BO30YIUTEIIS, U CYIIICCTBCHHBIC MEX-
a00paTOPHBIC PACXOXKICHHS HA dTare WIACHTH()UKAUU U
OTIpPEJICIICHUS YYBCTBUTEIBLHOCTH; BO3MOKHOCTD TOTY4YCHUS
JIOKHOOTPHIIATEIIBHBIX PE3yJIBTATOB B 3MMHHUI MEPUO]] BPE-
MEHH TIpU JIOCTaBKE MPOO B JIA0OPATOPHIO C HAPYIICHUEM
TeMrieparypHoro pesxxuma. [IpeumymecrBamu I[P metona
SIBIISICTCSI ObICTpast (B TCYCHHUE CYyTOK) MICHTH(DUKAIUS TATO-
TCHA C Cro0 KOJIMYCCTBEHHOW OICHKOM, BO3MOKHOCTh BBISIB-
JICHHS PE3UCTCHTHBIX IITAMMOB OakTepuil u TprOOB, a TaK-
xe (PaKTOPOB PE3UCTEHTHOCTH; OTCYTCTBUE 3aBUCIMOCTH OT
npuéMa aHTHOWOTUKOB; ITOMYCTUMOCTH TPAHCIIOPTHPOBKU
po0 B 3aMOPOKEHHOM COCTOSIHUH; OCHOBHBIM HEIOCTATKOM
— OrpaHUYCHHBIN COCTAB TECT-CUCTEMBI.

ITpoBeneHHOE HCCIEAOBAHUE TNPOAEMOHCTPUPOBATIO BO3-
MOKHOCTb HCIIOJIb30BAHUS MEAUIIMHCKUX MYJIBTUIIIEKCHBIX
TECT-CHCTEM BBIABICHUS BO30yIUTENEH HO30KOMHAIBHBIX
nHpeKmi A oneHkn mMuxkpoduopsr BT nensduHOB, U
B pe3yabrare ObUT MACHTU(GHUIUPOBAH P BEIYIIUX I1aTO-
renoB, BebBaonMx VB3. CoBMeCTHOE HCIOJIB30BaHHUE
MOJIEKYIAPHBIX U KyIbTypalbHBIX METOIOB SIBIIACTCS LIElie-
C000Pa3HBIM U MPEANIOYTUTENBHBIM, TOCKONBKY OOBEIUHSCT
MIPEUMYIECTBA U B 3HAYUTEIBHON MEPe HUBEIHPYET HEMO0-
CTaTKH 3THUX CIOCOO0B NAECHTH(HUKAINT MUKPOOPTaHH3MOB.
[Ipu 5TOM Ha MpaKTHKE B OONBIIMHCTBE CIIy4aeB, 0COOCHHO
IIPU YCJIOBUHU OCYIIECTBICHHUS PETYISIPHOIO MOHHTOPHHIA
pecnupaTopHOil MHUKPOGIIOPHI, MOSABIAETCS BO3MOKHOCTB
OBICTPO BBISIBUTH BEPOATHBIM MaToreH ¢ momomrsio [II[P
TECT-CHCTEMBI, HE3aMEIJIUTEIbHO HAYaTh KOPPEKTHYIO M-
MTUPUUECKYI0 aHTHOAKTEPHATIBHYIO UM aHTUMHUKOTHYECKYIO
TEpanuio ¢ y4ETOM MPHUCYTCTBHUS PE3UCTEHTHBIX INITAMMOB
u (win) (aKTOPOB PE3UCTEHTHOCTH, M TOCTE MOTYYICHUS
pE3yIbTaToOB KyNbTypalbHOTO UCCIEIOBAHUS U CBEICHHUH O
YYBCTBUTEIHHOCTH MHUKPO(IOPH K aHTHOMOTHKAM (aHTH-
MHKOTHKaM) ITPOBECTH AEICKANAIUIO WA KOPPEKIHIO (ap-
MakoTepanuu uHGekuuu. IlapamiensHoe HCHONB30BaHHE
METO/IOB TPAJAUIIMOHHOW MHUKPOOHONOTHH 1aéT BO3MOXK-
HOCTH HE IPOITYCTUTh BEPOSATHBIN B0o30ynuTens MIB3 B Tom
ciyvae, eciii OH He BXoauT B coctaB III[P TecT-cuctemsl.
C THOMOIIBI0 MOJEKYIAPHBIX METOJOB 3a4acTyio ymaércs
BBIABJIATh OCNAOJICHHBIE WM MPUCYTCTBYIOIINE B HEOOIb-
IIOM KOJMYECTBE BHIBI M IITAMMBI MHKPOOPTaHH3MOB (U3
YHCIa BXOAALINX B TECT-CUCTEMY), HE pacTyIlne Ha cpeax

detailed microbiological information within the
shortest period possible. In our opinion, the tests
conducted during this research to analyze dolphin
URT microflora may become a basis for the practical
resolution of this task.

Each of the methods used in our research of
microflora identification has its advantages and
disadvantages. Thus, the advantage of the traditional
microbiological examinations consists in existence
of the principal possibility to reveal the entire range
of microorganisms, which grow in the media used
in our research under the required conditions, and
make individualized evaluation of the sensitivity to
antibiotics (anti-fungal agents). The disadvantages
include: the long period (from 3 to 10 days, depending
on a laboratory possibilities) required to obtain the
final result; existence of a probability of revealing not
all causative agents due to overgrowth (on dishes with
a culture medium or in a transport medium) of one
kind of microorganisms and repelling the other ones;
errors committed by commercial microbiological
laboratories when identifying a causative agent, and
significant inter-laboratory differences of the values
revealed at the phase of identification and determining
the sensitivity; existence of a possibility of getting
false-negative results in winter during transportation
of the samples to a laboratory due to infringement of
the temperature requirements. The advantages of the
PCR method are rapid (within a day) identification and
quantitive evaluation of a pathogen, the possibility of
revealing the resistant strains of bacteria and fungi, as
well as their resistance factors; no dependence on the
antibiotics; tolerability to transporting the samples
in the frozen condition. The main disadvantage is a
limited content of the testing system Kkit.

This research has demonstrated the opportunity of
applying the medical multiplex systems of testing for
the presence of nosocomial infection agents within the
process of dolphins URT microflora evaluation. As a
result of this opportunity, a number of basic pathogens
triggering infectious-inflammatory diseases were
identified. Simultaneous applications of molecular
and cultural methods is expedient and preferable
because it joins the advantages and significantly
eliminates limitations of these methods of bacterial
and fungal identification.. Therefore, in practice, in
the majority of cases, especially when respiratory
microflora are monitored on a regular basis, there is
the opportunity to rapidly reveal a likely pathogen
by using PCR testing systems, to immediately
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Ha MOMEHT HEPBHYHOIO OOCIIE0BaHMsI, HO BIOCIEACTBHU
CIIOCOOHBIE CTaTh peajibHBIMU naroreHamu. [1pu nosiBneHnn
y KMBOTHOTO KJIMHHYECKHX U JIaDOPaTOPHBIX HPU3HAKOB
uHpeKkuuH (M3MEHEHUsI HHANKATOPOB BOCIAJIMTEIBHOM pe-
aKIM1) 9Ta MHPOPMALKS MOXKET U JI0JDKHA OBITh HCIOJIB30-
BaHa JyIsl KOPPEKTHOTO BEIOOPA CTAPTOBOM aHTUMH(EKIIMOH-
HOM Tepanuu.

MaxcumanpHOH 3(pHEKTUBHOCTH M OTAAYH OT COBMECTHO-
TO TMPHMEHEHUs] 00CYXKJaeMBbIX METOJOB, Ha HAIll B3IVIA,
MOXKHO OBUIO OBI JOCTHYH B CIy9ae HUCIIOIb30BAHUS CIICIH-
AIBHO CKOHCTPYHPOBAHHBIX THOKUX MYNBTHIDICKCHBIX T11[P
TECT-CUCTEM, O0OCCIEUMBAIONINX WACHTU(PHUKAINIO OCHOB-
HBIX TTaTOTCHOB KUTOOOPa3HbIX, MPU YCIOBUH BBIMOIHEHHUS
MHUKpPOOHOMOTMYECKUX HCCICIOBaHUN Ha aBTOMAaTHYECKUX
aHaJIM3aToOpax M MCIOJIB30BAaHHM COBPEMEHHBIX METOOB
OLIEHKH YyBCTBHUTEIBHOCTH MHKPO(IOpH K aHTHHH(]EK-
IIMOHHBIM TperapaTaM, OCHOBAaHHBIX HA OIPEIEICHUN MH-
HUMAJIbHBIX WHTUOMPYIONMX KOHLEHTpauui. Pa3zpaborka
MOAOOHBIX TECT-CUCTEM JOJDKHA 0a3MpoBaThCS Kak Ha pe-
3yJbTaTaX MOHUTOPUHTA PECIIMPATOPHONH MUKPOQIOPHI 310-
POBBIX XMBOTHBIX U KOHTAKTHPYIOIETO C HUMH IIEpCOHANa,
TaK ¥ YUUTHIBATH CIIEKTP MHUKPOOPTaHU3MOB, BBI3BIBAOIINX
pecniupatopHble HHOEKIMH Y MOPCKUX MIICKONUTAIOUMINX B
KOHKPETHOM OKEaHapHyMe.

commence correct empirical antibacterial or anti-
fungal therapy by giving consideration to the
presence of resistant strains and (or) the resistance
factors, and, upon obtaining the results of cultural
examination and data regarding microflora sensitivity
to antibiotics (anti-fungals), to perform de-escalation
or correction of the infection pharmacotherapy.
Parallel use of the traditional microbiology methods
provides the opportunity to avoid missing the likely
agent of an infectious-inflammatory disease in the
event it is not included in the kit of PCR testing
system. It is often possible to reveal weakened,
or present in an insignificant amount, species and
strains of microorganisms (from those included in
the testing system kit), which as of the time of the
primary examination do not demonstrate a growth
but may become real pathogens later. Should clinical
or laboratory symptoms of an infection appear in
the animal (consisting in changing of inflammatory
reaction’s indicators), the information of that can and
shall be used for correct choosing of the starting anti-
infectious therapy.

As of our opinion, the maximal efficiency of and
the benefit from the co-application of the methods
considered here, could be achieved in the event of
using specially designed flexible multiplex PCR
testing systems ensuring due identification of cetaceans
basic pathogens, providing that the microbiological
examinations are performed on automatic analyzers
and with the application of modern methods of
examining the sensitivity of microflora to anti-
infectious drugs based on determination of the
inhibition concentrations. Development of this kind
of systems shall either be based on the results of
monitoring the microflora of the healthy animals and
contacting with them personnel or giving consideration
to the range of microorganisms causing appearance
of respiratory infections in marine mammals held in
aquaria.
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Ha mannbii MmomeHT m3ydeHo Ooiee 200 mH(EKIMOHHBIX
3aboneBanuii muekonuratonmx (HukynsmuHa u op., 2007).
Y MOpCKUX JKUBOTHBIX B JOCTYITHOW JIUTEparype Haubosiee
moapoOHO omucaHo He Oollee IBYX NECSATKOB MH(EKIHNOH-
HBIX 3a00JIeBaHUI, XOTS B pe3ylbTaTe TakUX 3a00JeBaHUI
rubHeT 15% MOPCKHUX MIICKOIHUTAOMIHX.

Manasi M3y4eHHOCTh 3a0OJICBAHUH MOPCKHX MIICKOIHTA-
omMX 00yCNaBIMBAETCS CIIOKHOCTBIO JIMAarHOCTHKH Ca-
MHUX 3a00JIEBaHUH M JMAarHOCTUYECKUX CPEICTB, B3SATHEM
OMOJIOTMYECKOro Marepuana Ijisi UCCIECAOBaHUM, a TaKkKe
OTCYTCTBUEM JOCTaTOYHON W3YyUYECHHOCTH KIMHUYECKHUX
MIPU3HAKOB MH(EKIIMOHHBIX 3a00JI€BaHUH Y MOPCKHX MJle-
KOTIUTAIOIIUX U JIp.

I[Tpu comepkaHUU MOPCKUX MIICKONHTAIOIINX B OKEaHAPHY-
Max ¥ IpH OOLIEHHUH C HUIMH YacTO HE YYHUTHIBAIOT TOT (aKT,
YTO JKMBOTHBIE MOTYT 3apasuThcs OT yenoBeka. OcoOeHHO
YBEJINYMBACTCS PUCK 3apayKeHHs KMBOTHBIX IIPH HECOOIIO-

Presently, more than 200 infectious diseases of
mammals have been studied (Nikulshina et al., 2007).
In the available literature, not more than two dozen
infectious diseases are described in marine animals,
although 15% of marine mammals die due to such
diseases.

Lack of studies of marine mammal diseases is
caused by the complexity of diagnosing the diseases
themselves and diagnostic tools, collecting biological
samples for research, and the absence of sufficient
studies of the clinical signs of infectious diseases in
marine mammals, etc.

When marine mammals are kept in aquariums and
when dealing with them, often the fact that animals
can get infected from humans is not taken into account.
The risk of infection of animals is increased in cases
of non-observance of sanitary rules and regulations
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JICHAW CAaHUTAPHBIX HOPM M MPABIJI (EBPOIICHCKHUE MpaBHiia
W HOPMBI COZICpKaHUsI IeNb(QUHOB B MICKYCCTBEHHO CO3/IaH-
HOW CpeJie W IPH MOJyBOJIEHOM CONICP)KAHHUK) MPH KOHTAK-
TE COTPYIHHKOB U MOCETUTENCH C KHUBOTHBIMH (TIOLETYH
BO BpeMs NPENCTaBICHUsI, MaccoBble (oTtorpadupoBanus
C )KMBOTHBIMHU TIOCJIC MPEICTABICHHUS, ACTb(QHHOTEPAITUS C
JOMBME 0€3 MEIUIIMHCKON CIPABKH), HCBO3MOXKHOCTh H30-
JIUPOBATH OOJILHBIX )KUBOTHBIX B CHITY OTPAHUYEHHOCTH Oac-
ceifHa (uut. no MyxametoBy, 2007).

MHorue nHQEKIMOHHBIE 3a00JIeBaHNS MOTYT IIepeIaBaThCs
OT JKMBOTHBIX K YeNIOBEeKy, 1 Hao0opoT. IIpu 3ToM Haxox-
JICHHE JIIOCH B BOAE YBEINYMBACT PUCK B3aUMHOTO MHU-
IMUPOBAHUSA Yepe3 3arpsA3HEHHYIO Cpefdy, npuieM ob6a o0b-
€KTa MOTYT OZHOBPEMEHHO OBITH JOHOPOM M PELUITEHTOM
B030ynuTens nHpeKIMH. B maHHBIX ciydasx ocoOyro omac-
HOCTB /ISl YeJIOBEKA IIPU TECHOM KOHTAKTe MMEIOT HEKOTO-
pBIe IIPEACTaBUTENN ceMeiicTBa SHTepoOakTepuii (0coOeHHO
Salmonella) 1 cTapIOKOKKH, BBIIENIEMbIC U3 KUIICYHUKA
Jenb(UHA 1 HEKOTOPOe, OYCHb KOPOTKOE BPEMsI COXPaHSIo-
K€ KU3HECTOCOOHOCTh B Boxe. CallbMOHEIIES I YEelIo-
BEKa OITaCeH CHJIBHBIM 00€3BOKMBaHHEM M HHTOKCHKaLUEH,
U B IIEPBYIO o4yepesb OaKTepuy IOpa)karoT IIeYeHb, JIETKHE,
ceplle W MOYKH. B KOHeYHOM HMTOre Ha BCIO )KU3Hb MOTYT
OCTaTbCsl TaCTPUTHI M I'acTPOXyOASHUTHL. CTadUIOKOKKO3
XKe SIBIISIeTCS OXHUM M3 OCHOBHBIX IIPHYHH cericuca. YenoBek
MOJKET 3apa3sUThCs OT AeTb(QUHOB TAKUMH HHPEKIMAMH KaK
OpyLeIuIe3 U JIMCTEPHO3 IPH HETIOCPEACTBEHHOM KOHTAKTE C
OOJBHBIMH JKMBOTHBIMH HJIM ITATOJIOTHYECKHM MaTepHAIOM
(KopotsieB, babmues, 2000). B 3apyOexHoil nmuteparype
yKa3bpIBaloTCS (DaKTHl Mepemayn Opylesuie3Hoi mHpeKkunn
YeNoBEeKy OT MOpcKux Mmiekonuratommx (Brewetal, 1999).
PesynpraTom Gpyrnernesa y yeaoBeka MOTYT OBITh HEBPUTEL,
PAIMKYIUTBI, MEHUHTUTHI, SHIE(ATUTHl, METPUTHI U APYTHE
3a00JeBaHus, IPH ATOM OepeMEHHBIE KEHIITUHEI ¢ OOIBIINM
MIPOIICHTOM BepossTHOCTH TepsroT twiof (["amaiina, 2016).

O nmucrepuo3e y MOPCKUX MIIEKOIMUTAIOIUX U3BECTHO MAJIo.
B CeBacTononsckoM okeanapuyme okono 30 1et ToMy Hazaz
ObUTH 3aperMCTPUPOBAHbI OTJENbHBIE CIydal JIMCTEpHO3a
JeTb(QHUHOB, a CBEJICHUS O 3apayKCHUH JIIOJel 9THM 3abolie-
BaHMEM OT JIeNL(HUHOB B JIUTEpaType BOOOIIE OTCYTCTBYIOT.
VY 4yenoBeka 3TO 3a00lieBaHUE BIICYET MATOJIOTUH HEPBHOM
1 UMMYHHOH cHCTeM. Y OepeMEeHHBIX JKCHIIUH ITIPH Hallu-
YUY JIUCTEPUO3a YaCTO AUATHOCTHPYETCSI MaTOIOrHMUYECKOe
TeyeHne OepeMEHHOCTH: HEBbIHAMIMBAHKE TIO/A, TPEXKICB-
pEMEHHBIE POABI, MEPTBOPOXKIeHHE. B yenoBedeckoii nmorry-
JSAIAHA CMEPTHOCTH HaOmromaetcs B 5-33% cirydaes 3aboie-
BaHUs JIUCTEPHO30M.

Hy>xHO 3aMeTHTh 00 OITACHOCTH JIACTOHOTMX KaK IIEPEHOCUH-
KOB TyOepKysie3a. OmucaHbl Cliydau repeaadu 3a001eBaHus
TyOepKyIIe30M OT JTACTOHOTHX K 4YeJOBeKy. Tak, Hampumep,

(e.g., European rules and norms for keeping dolphins
in an artificially created environment and with semi-
free captivity). This situation may occur by contact
with employees and visitors with the animals (kissing
during performance, mass photographing with
animals after performance, dolphin therapy with
people without medical certificate), and the inability
to isolate sick animals due to the pool size limitations
(cited by Mukhametov, 2007).

Many infectious diseases can be transmitted from
animals to humans and vice versa. At the same
time, as people stay in water, it increases the risk of
mutual infection through contaminated environment,
and both objects can simultaneously be a donor and
a recipient of an infectious agent. In these cases,
some representatives of the enteric bacteria family
(especially Salmonella) and staphylococci, secreted
from the dolphin’s intestine and retaining viability in
the water for some, very short time, pose particular
danger to humans in close contact with animals.
Salmonellosis for humans is dangerous due to severe
dehydration and intoxication and, first of all, bacteria
affect the liver, lungs, heart, and kidneys. In the long
run, gastritis and gastroduodenitis can remain for life.
Staphylococcosis is also one of the main causes of
sepsis. A person can get infected from dolphins with
infections, such as brucellosis and listeriosis, at direct
contact with sick animals or pathological material
(Korotiayev, Babichev, 2000). In foreign literature,
brucellosis infection transmission to humans
from marine mammals is indicated (Brewetal,
1999). Brucellosis in humans can result in neuritis,
radiculitis, meningitis, encephalitis, metritis and
other diseases, and pregnant women may lose their
fetus (Galayda, 2016).

Little is known about listeriosis in marine mammals.
In the Sevastopol Aquarium, about 30 years ago,
isolated cases of listeriosis in dolphins were recorded,
and there is no information on the humans’ infection
with this disease from dolphins in the literature. In
humans, this disease leads to pathologies of the
nervous and immune systems. In pregnant women, in
the presence of listeriosis, the pathological gestation
course is often diagnosed: miscarriage, premature
delivery, stillbirth. In the human population, mortality
is observed in 5-33% of cases of listeriosis infections.

The danger of pinnipeds as carriers of tuberculosis
should be noted. Cases of transmission of tuberculosis
from pinnipeds to humans have been described. For
example, in 1988, an employee of a marine park in
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B 1988 1. 3a0011€1 pabOTHUK MOPCKOrO mapka B 3aragHou
Agcrpamuu. Panee B 1986 . TaM ke OBLIO 3aperHCTPHPO-
BaHO 3 cirydas majiexa JJACTOHOTHX OT TyOepkyiesa. Boine-
JICHHBIE W30JISATHI OBLIM MIEHTHUUYHBI. Mcxons W3 aHamuTH-
YecKoro 0030pa JIMTEepaTypbl, MOXKHO CJIENIaTh BBIBOJ, YTO
JIACTOHOTHE SIBJISIIOTCS PEe3epBYapoM H30JIITOB MHKOOaKTe-
puii TyOepkynezHoro komriekca (AisekceeB u ap., 2002).
VY 4enoBeka TyOepKyse3 JIOKAJIU3yeTCsl IPEUMYIIECTBEHHO
B JIETKUX, IEPEHOCHUTCSI O4YEHb TSKEI0. DTO 3a00JeBaHNe U
€ro JICUCHHE BIIUSIOT Ha BCE CUCTEMbI OPIaHOB M PETIPOIYK-
TUBHYIO CTOCOOHOCTD 4eJIOBEKa.

B mocnenHue ronsl y MOPCKHX MIICKONIUTAIOMIMX ObUTH 00-
HapyKEHbI BUPYCHI, OTHOCAIINECS MPAKTHIECKH KO BCEM
M3BECTHBIM cemeiicTBaM (AsekceeB u ap., 2010). Bupyc
rpummna tana A, TPOHHMKas U3 Pe3epByapa €CTECTBEHHBIX
X035I€B, SBISIETCS HauOoJee MATOTCHHBIM M WH(UIMpYET
pa3HOOOpa3HbIe BU/BI KUBOTHBIX, BKIIOUasi CBUHEH, JIOIIa-
JIe, MOPCKHX MJICKONHUTAIOMNX M MTHI, HEPHOTMUCCKH
BBI3bIBAas OIYCTOLIMTENIFHBIC MAHICMHHM B YEJIOBEUECKOU
nomyssiuy. Bupyc rpunma A cyotuna HIN3 6su1 BeIICICH
Yy KapiukoBBIX monocatukoB (Balaenoptera acutorostrata,
Lacepede, 1804), BBIIOBICHHBIX B I0KHOH dacTu Tuxoro
okeana B iepuox ¢ 1975 mo 1976 . (Lvovetal, 1978). IlItam-
MBI BHpyCa TPUINA Yy MOPCKHX MIICKOIHTAIONINX TaKXKe
OBUTH M30JIMPOBAHBI M3 JETKUX M TOJIOBHOTO MO3Ta OOJb-
HBIX M TaBIIMX OOBIKHOBEHHBIX TroNeHeH (Phoca vitulina,
Linnaeus 1758) Ha ceBepo-BocTtouHoM nobepexxkbe CIIA B
1970-80 rr. (Geracietal, 1982). Y Hux ObI BBIZICIICH IITAMM
cyotuna H7N7. V geTpIpex 4enoBeK, BBIMOIHIBIIAX HCCIIe-
JIOBAaHMS TPYIIOB MAaBIIUX TIOJICHEH, MOTMOLMIMX BO BpeMs
SMH300THH, Y€PE3 HECKONBKO JTHEH MOCIE AaThl 3apakeHHs
I1a3 pa3BHIICS KEPAaTOKOHBIOKTHKUT. BriocneacTsuu, apyroi
mTamM (H4NS) Ob1T BBIZICNICH U3 JIETKUX U TOJIOBHOTO MO3Ta
OOJIBHBIX W TABIINX OOBIKHOBCHHBIX TIOJEHEH Ha moOepe-
xbe HoBoit Aurmuu (CILA). Beiio ycTaHoBIeHO, 9TO 3TOT
IITaMM T'€HETHYECKH U CEPOJIOTHIECKH OIN30K K IITaMMaM,
BeifiensieMbiM oT mtunl (Hinshawetal, 1986). Habmonenus
3a TIONEHSAMH Ha mobepexxbe HoBoi AHIIIHMN TPUBEINO K BBI-
JICNICHUIO JIByX JOTOJIHUTENIBHBIX IITAMMOB BUpPYyCa TPHIIIA
(Callanetal, 1995). IlepBsIii TaMM, BEIACTICHHBINA B STHBApE
1991 r., 661 moaTHIIa H4NG, 2 BTOpOiA, BEIIEIICHHBIN B STHBA-
pe 1992 r., 6511 H3N3 noaruna. JansHeHnmmii reHeTHae CKui
aHaJIM3 MOKa3all, YTO OHU TOXKE NMTHYBETO MPOUCXOKICHUSL.
Haubonee BeposTHBINA cITOCOO 3apa)KCHUS TIONEHS OBLT OT
nrun (Lecromanos u ap. 2010). Bupycsr rpumnma y MOpCKuX
KHMBOTHBIX BBI3BIBAIOT UCTOILICHUE, HAPYIICHHE KOOPAMHA-
LUH, KOHBIOKTHBHTHI, OPOHXHMAIbHYIO ITHEBMOHHUIO. Mex-
BUIOBas TPAHCMHUCCHSI MOXKET MPOUCXOIUTH TAKKE MEXKIY
JIIOIBMU ¥ KUBOTHBIMH, HE CUUTAIOIINMHUCS €CTECTBEHHBI-
MU X031eBaMu Bupyca. [lonaratot, 4To npuuuHO MaHAEMUN
TPUIIIA SBJISETCS IPOHNKHOBEHHE HOBOTO MOATHIA BHpPYyCa

Western Australia fell ill. Earlier in 1986, 3 cases
of death of pinnipeds from tuberculosis were also
recorded in this park. The obtained isolates were
identical. Proceeding from the analytical review of
the literature, it can be concluded that pinnipeds are a
reservoir of mycobacterial isolates of the tuberculosis
complex (Alekseyev et al., 2002). In humans,
tuberculosis is localized mainly in the lungs, and it
is very hard to bear it. This disease and its treatment
affect all organ systems and human reproductive
ability.

In recent years, viruses that belong to almost
all known families have been found in marine
mammals (Alekseyev et al., 2010). The influenza
A virus, penetrating from the reservoir of natural
hosts, is the most pathogenic and infects various
species of animals, including swine, horses, marine
mammals and birds, periodically causing devastating
pandemics in the human population. HIN3, a subtype
of influenza A virus, was isolated from common
minke whales (Balaenoptera acutorostrata, Lacepede
1804) caught in the South Pacific in the period of
1975 to 1976 (Lvovetal, 1978). Influenza strains in
marine mammals have also been obtained from the
lungs and brain of sick and dead harbor seals (Phoca
vitulina, Linnaeus 1758) on the northeastern coast of
the United States in the 1970-80s. (Geracietal, 1982).
They had a strain of H7N7 subtype. A few days
after the date of eye infection, keratoconjunctivitis
developed in four people who carried out the research
on the corpses of the dead seals that had died during
epizootic outbreak. Subsequently, another strain
(H4N5) was obtained from the lungs and brain of sick
and dead harbor seals on the coast of New England
(USA). It was found that this strain is genetically and
serologically close to the strains obtained from birds
(Hinshawetal, 1986). The observations of the seals
on the coast of New England led to obtaining of two
more strains of the influenza virus (Callanetal, 1995).
The first strain, obtained in January 1991, was H4N6
subtype, and the second one, obtained in January
1992, was H3N3 subtype. Further genetic analysis
showed that they are also of bird origin. Most likely,
the seal was infected from birds (Shestopalov et al.,
2010). The influenza viruses in marine animals cause
depletion, impaired coordination, conjunctivitis,
bronchial pneumonia. Interspecies transmission can
also occur between people and animals that are not
considered natural hosts of the virus. It is believed that
the cause of the influenza pandemic is the penetration
of a new virus subtype, or some of its genes from
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WJIM HEKOTOPBIX €ro reHOB W3 MOMYJSLUI )KUBOTHBIX, YTO
00yCIIOBIMBAET BBICOKYIO NMOTCHLIHUAIBHYIO ONACHOCTH BH-
PYCOB TpuIIINa XHBOTHBIX Ul 4YeJloBeKa (AJiekceeB H JIp.,
2015). ¥V yenoBeka Bupyc rpunma A BbI3bIBacT HambOoiee
TsDKeNble popMbl rpunmna (B ommuue ot THnos B u C, ko-
TOpBIE MEPEHOCSTCS YeJIOBEKOM Jierde). Bupycel rpurma
MOT'YT OKa3aThb TOKCHYECKOE BO3JEHCTBHE Ha JIT0OOW opraH
U CHUCTEMY 4YeJIOBEYEeCKOro opraHusmMa. B 3aBucumocTu ot
9TOTO BBHIJEISIOT TaKHE OCJIOKHEHHSI KaK ITHEBMOHHH, alc-
1[ECC JIETKOTO, IEPUKApANTHI, MUOKAPIUThI, CHHYCHUT, PUHHT,
OTHT, TPAXECUT, MEHUHTUT, SHLE(DATUT, MUO3HTHI.

W3 myOnukanuii U3BECTHO O BBISBICHHH y MOPCKHX MIle-
koruTaromux BuUpycHbIX rematutoB (Dieraufetal, 1981;
Bossartetal, 1990), ogHako 3a0ojeBaHMA, STHOIOTHYECKH
o0ycnoBiieHHBIX BHpycoM rematuta C, He onncaHo. Cepoio-
THYECKUE UCCIIEAOBAaHNUA KPOBH Nenb(huHOB (Marepuan 1997
I.) TTO3BOJIMUIM BBISIBUTH OJIMIH TIOJIOXKUTEIBHBIA PE3yJIbTaT:
B KPOBH OJHOTO A€Tb()HHA ONPEAEICHBI aHTUTENA K BUPYCY
renaruta C (CBIBOPOTKY MCCIIE0BAIH TOJIBKO B Pa3BEICHUH
1:100, TurpoBanus He mpoBomwiIn). IlomydeHHBIE TaHHBIE
yKa3bIBAJIM HAa HH()UIIMPOBAHHOCTH )KUBOTHBIX BUPYCOM Te-
naruta C. KakoBa 3nuaeMHuonorus 310 HHGEKINT y Aeib-
¢uHOB, TIOKa He ycTaHoBieHo (Cremanosa, 2006). B mupe
okoio 150 MHJIITHOHOB YEIOBEK XPOHHYECKH WHPHUIIMPOBa-
HBI BUpycoM rematuta C U MOABEPraloTCsl PUCKY Pa3BUTHS
IIUppO3a MeYeHN /WM paka nedenu. ExxeroqHo 3 - 4 mmun-
JIFOHA YeJIoBeK MHUIMpyoTcs BupycoM remnaruta C (maH-
HbIe 13 BOJBIION METUITMHCKON SHITMKIIONIENN ).

Hexoroprsle mH(pEKIMOHHBIE BO30yInTENH OBLIM BIIEPBHIC
BBIJICJICHBl y MOTHOMINX Ha CyIle MOPCKHX MIIEKOIHTAIO-
X, a Y)Ke IMo3Ke 0OHapY)KEHbI U B IOMYJSIIUSAX CBOOOM-
HOXKUBYIIUX XHUBOTHBIX. B paiione o. Ukanosa, AMypckuit
muMaH OXOTCKOTO MOps, NMPOBEJEHO KOMILIEKCHOEe oO0ciie-
JIOBaHWE NTHUI U MOPCKHUX MJIEKOITUTAIOMINX, B PE3yNbTaTe
KOTOPOTO Yy TIoNeHst — napru (Phoca largha, Pallas 1811) 06-
Hapy»X€HO HaJIMYMe aHTHTEJ K KOMIUIEKCY MHKOOaKTepuii,
MopOwBupycam u OpynemiaM. (AragoHoB u ap., 2012).

MopoumnuBupyc (cemeiictBa Paramyxoviridae) nonasiuser
3alIUTHBIC pCAKIIHUU I/IMMyHHOﬁ CUCTEMBI MOPCKHX MJICKO-
MUTarOIuX, aAcjad uX TEM CaMbIM YA3BUMBIMHU K PA3JIMYHBIM
I/IH(I)GKLII/IOHHI)IM 3a6OJ'IeBaHI/I$[M, B TOM YHCJIC 1 ITHCBMOHUHU
(AradonoB u np., 2012); XxpoHHYeckoe TedyeHue 0O0JIe3HU
MOXET OTPHULIATCIIBHO CKa3bIBATHCA HA XMBOTHBIX, CHUXKas
MoKa3aTelli UMMYHHUTETa, IPOBOIMPYS a0OPTHI, MEPTBOPO-
KACHUA 1 BBICOKYIO CMEPTHOCTD KaK MOJIOABIX, TaK U B3pOC-
aeix ocobeit. (Fosteretal, 1996; Inskeepetal, 2002; Peryso-
Ba U Jp., 2008). Tak, B 1988 Bupyc uymsl Tronenei (PDV)
Bb3BasIM TuOens 18000 ocobelt OOBIKHOBEHHBIX TIOJNCHEH
(Phoca vitulina, Linnaeus 1758) (Anekcees, 2010).

animal populations, which causes a high potential risk
of animal influenza viruses for humans (Alekseyev et
al., 2015). In humans, the influenza A virus causes
the most severe forms of influenza (in contrast to
types B and C, which are more easily tolerated by
humans). Influenza viruses can have toxic effects on
any organ and system of the human body. Depending
on this, the complications, such as pneumonia, lung
abscess, pericarditis, myocarditis, sinusitis, rhinitis,
otitis, tracheitis, meningitis, encephalitis, myositis,
are determined.

It is known from publications about detection of viral
hepatitis in marine mammals (Dieraufetal, 1981,
Bossartetal, 1990), however, the diseases etiologically
determined by the hepatitis C virus have not been
described. Serological tests of dolphin blood (samples
from 1997) showed one positive result: the hepatitis
C virus antibodies were detected in the blood of one
dolphin (serum was studied only at 1:100 dilution,
titration was not performed). The data indicated
infection of animals with hepatitis C virus. The
nature of epidemiology of this infection in dolphins
has not yet been determined (Stepanova, 2006). In
the world, about 150 million people are chronically
infected with the hepatitis C virus and are at risk of
developing liver cirrhosis and/or liver cancer. Every
year, 3-4 million people are infected with the hepatitis
C virus (data from the Great Medical Encyclopedia).

Some infectious agents were first obtained from
marine mammals that had died on land, and such
agents were found later in populations of free living
animals. In the area of Chkalov Island, Amur Estuary,
Sea of Okhotsk, a comprehensive survey of birds and
marine mammals was carried out, which resulted in
detecting the presence of antibodies to a complex
of mycobacteria, morbilliviruses and brucellas in a
spotted seal (Phoca largha, Pallas 1811) (Agafonov
etal., 2012).

Morbillivirus  (Paramyxoviridae) suppresses the
protective reactions of the marine mammals’ immune
system, making them vulnerable to various infectious
diseases, including pneumonia (Agafonov et al.,
2012), the chronic course of the disease can adversely
affect animals, reducing the values of immunity,
provoking abortions, stillbirths and high mortality,
both young and adult individuals (Fosteretal, 1996;
Inskeepetal, 2002) (Reguzova et al., 2008). For
example, in 1988, the phocine distemper virus (PDV)
caused the death of 18,000 harbor seals (Phoca
vitulina, Linnaeus 1758) (Alekseyev, 2010).
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MopOnIIMBUPYCHI PENICTABIISIOT COOON reHeTHYECKH OITH3-
KO B3aMMOCBSI3aHHBIH POJI, BKIIIOYAIOIIMH YEeThIpe BU/IA, 110-
MHMO BHpPYCa KOPH, KOTOPbIE MOPaXKal0T MOPCKUX MJIEKOITH-
taronmx. Cpenu HUX — BUpYC cobaubeit uymku (CDV), Bupyc
yymkH TroneHer (PDV) u mopOmunBupyc kutobix (CeMV)
(B JaHHYIO TPYMITY BXOAAT TaKXkKe AeNbGUHUI MOPOMILUTUBH-
pyc (DMV) u MopOmiiMBUpYC, HOPasKArOIM MOPCKHUX CBHU-
ueit (Phocoenidae, Gray 1825) (PMV) (Rimaetal, 2005).

Bcé€, uTo M3BECTHO O 3apa’k€HHOCTU MOPCKHMX MJIEKOIIUTA-
IOMIUX MOPOWJIIMBHPYCOM, IOIYyYEHO M3 CEPOIOTHMYECKUX
aHAJIM30B U aHAJIM30B Ha OCHOBE IONMMEPA3HOW LIEMHON
peakmmu PHK-3aBucumoit  [IHK-mommmepassr  (RT-PCR).
N3BecTHO, YTO MOPOMIIIMBUPYCHI BCTPEUAIOTCSl KAaK CPEIu
TIOJICHEH, TaK W KUTOBBIX B BOJAX CEBEPOAMEPHKAHCKOTO
KOHTHHEHTA; TaKXe cOo00manock 00 AMHU300THIX AeTb(pu-
Ha adamunsl (Tursiops truncatus, Montag, 1821), nmeBmmx
MECTO B BOAAaX MEKCHKAaHCKOTO 3aJIMBa U BAOJIb THXOOKEaH-
ckoro nobepexsst CIIA (Taubenbergeretal, 1996). MopOui-
JMBHpYC-criennUIHbIEe aHTUTENa ObLTH 0OHapYXeHbI Y 17%
6exyx Oxotckoro Mops (Anekcees u ap., 2012). [lornmanue
SMUAEMHONIOT Y, BBI3BAHHON MOpPOMIUIMBHPYCOM MOPCKHX
mitekonuTaonmx B CeBepHOl AMepHKe, Cephe3HO OrpaHH-
YMBAETCS OTCYTCTBHEM HaJJIeKaIIel METOANKH, C TIOMOIIBIO
KOTOPOI MOXHO OBbIIO OBI MOMYYIHUTH KYJIBTYPBHI JUKHX THIIOB
BUpPYCa OT MHOTOYMCJICHHBIX OCOOEH, KOTOpPBIE CUUTAIOTCA
3apaxkenHsIMu UM (Henscen, 2006). Takxe MOpOUIITUBHPY-
CBI HEPEZIKO BCTPEUAIOTCsl B MOMYISIIUK cuBYyYa (Eumetopias
jubatus, Schreber., 1776), B wactHOocTH Canine distemper
virus (CDV), xoTtopsie MOTYT HH(GHUIIMPOBATH MHOTHE BUIBI
MJICKOTIUTAIONINX, HE 00S3aTENIbHO BBI3BIBASL SIBHBIC IPOSIB-
nenus 3aboneBanus (Reidarsonetal, 1998). 310 oObscHsET
OTCYTCTBHE CIIydaeB MacCOBOM I'MOenn >KUBOTHBIX Ha JIEXK-
OuIax B MOMYNSANMAX CHBYYEH, HECMOTPS Ha JOCTaTOYHO
BBICOKHI YPOBEHb BBIABICHHS AHTUTEN K MOPOHIUIUBHPY-
cam. OJHaKo TOIyYeHHBIC [IOKA3aTeNIbCTBA IPUCYTCTBHSA
AHTUTENI MOTYT IMOTEHIMAIbHO CBHICTEIBCTBOBATH O XPO-
HUYECKOH Gopme TedeHus 3aboneBanns. CienyeT OTMETHTb,
YTO aHAJIM3UPOBAIACh CHIBOPOTKA KPOBHU IIEHKOB CUBYUCH, U
HaJIM4HAE aHTUTEN K MaToreHaM TOBOPHUT MO0 00 WHOHUIH-
POBaHHOCTH CaMOT0 IIEHKA, MO0 O MOMyYEHHH aHTUTET OT
niepeboneneii marepu ¢ MosiokoM (Perysosa u ap., 2008).

Uro ke KacaeTcs BOCIPHUUMYUBOCTU YEJIOBEKA, TO IO CHX
IOp HEKOTOpBIE aBTOPBl CUHUTAIOT, YTO MHOXKECTBEHHBIN
CKJIEPO3 COCY/IOB CBsI3aH C BUPycoM uyMbl cobak (CiryTuH,
2004). YV yenoBeka 3aboieBaHHE BUPYCOM KOPU BBI3BIBACT
TEHEPAIN30BaHHOE MOpPaK€HHE CIM3HCTBIX POTOBOM IIO-
JIOCTH, POTOINIOTKH, JBIXAaTENbHBIX IyTEH M I3 U COIPO-
BOX/IA€TCS MATHUCTO-TIAITYIE3HON CHINBIO Ha KOXe (9K3aH-
TE€Ma) M CIM3HCTBIX pTa (PHAHTEMA), C COIYTCTBYIOIICH
TSOKENTOW MHTOKCHKaNMeH. Bo3MOXHBI caMONPOU3BOJIBHBIN

Morbilliviruses are a genetically closely related genus
that includes four species, along with the measles
virus, which affect marine mammals. Among them are
the canine distemper virus (CDV), phocine distemper
virus (PDV), and cetacean morbillivirus (CeMV)
(this group also includes dolphin morbillivirus
(DMV) and morbillivirus affecting harbor porpoises
(Phocoenidae, Gray 1825) (PMV) (Rimaetal, 2005).

Everything that is known about the infection of
marine mammals with morbillivirus is derived from
serological assays and assays based on the polymerase
chain reaction of RNA-dependent DNA-polymerase
(RT-PCR).Itis known that morbilliviruses are detected
both in seals and in cetaceans in the waters of North
America; also there were reports on epizootics of
the common bottlenose dolphin (Tursiops truncatus,
Montagu 1821) that occurred in the waters of the Gulf
of Mexico and along the Pacific coast of the United
States (Taubenbergeretal, 1996). Morbillivirus-
specific antibodies were detected in 17% of the
beluga whales of the Sea of Okhotsk (Alekseyev et
al., 2012). Understanding of the epidemiology caused
by the morbillivirus in the North American marine
mammals is seriously limited due to the lack of a
proper technique by which wild type virus cultures
can be obtained from the numerous individuals that
are considered to be infected with it (Nelsen, 2006).
Morbilliviruses are also quite often found in the
Steller sea lion (Eumetopias jubatus, Schreber 1776)
population, in particular the canine distemper virus
(CDV), which can infect many species of mammals
without necessarily causing apparent manifestations
of the disease (Reidarsonetal, 1998). This explains
the absence of cases of animals’ mass death at the
rookeries in the Steller sea lion populations, despite
the high level of detection of morbillivirus antibodies.
However, the obtained evidence of antibodies’
presence can potentially indicate a chronic form of
the disease course. It should be noted that the blood
serum of Steller sea lion pups was analyzed and the
presence of antibodies to pathogens indicates either
the infection of the pup itself, or passing of antibodies
from an infected mother via milk (Reguzova et al.,
2008).

As for human susceptibility, so far some authors
believe that disseminated atherosclerosis is associated
with the canine distemper virus (Slutin, 2004). In
humans, infection with the measles virus causes a
generalized lesion of the oral mucosae, oral pharynx,
respiratory passages and eyes and is accompanied by
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abopT M IpeKAEeBPEMEHHbIE PO/ibl. BUPYC KOpH MPOHUKAET
4epes IUTALCHTY, U PeOCHOK 00BIYHO POXKIACTCS C XapaKTep-
HOW CBHIIBIO HA KOKE M Ha cru3uctoil pra (Kosw, 2007).

HemanoBakHoe 3Ha4eHHE MMEIOT U TepIIECBUPYCHBIE HH-
¢dexmmsamu. U3 nmeromuxcs masHbix (Zarnke, 1997) mo
MH(EKINOHHBIM 3a00JICBaHUSIM CHBYdYa, BHPYCHI Iepreca
SBHO IIUPKYJIUPYIOT B Pa3HbIX HOITYISLMAX JacTOHOrHX. He-
CMOTpSL Ha TO YTO IOJy4YECHHbIE PE3yJbTaThl SBIAIOTCS Ha-
YaJbHBIM 3TallOM M3YYeHUS! BUPYCHBIX 3a00JIeBaHHM, MOX-
HO MPEATIONIOKUTE, YTO PAZ CIIydaeB 3a00IeBaHuUs U THOCIN
JKMBOTHBIX MOT OBITh CBSI3aH C I'epIIeCBUPYCHBIMY HH(EKIH-
smu (Herpesviridae) (Koseipesa, 2008). YV yenoBeka BUPYCHI
u3 cemeiictBa Herpesviridae MOTyT cTaTe IpUYIMHON pa3Bu-
THS J)KU3HEHHO ONACHBIX OONe3HEH, TpaHCIUIAleHTApHBIX U
JOpyrux HHQEKIHi, KOTOPEIE MOTYT CIIOCOOCTBOBATh BPOXK-
JNEHHBIM YPOZACTBAM y JeTe, aHOMalusIM pa3BHTHSA 104,
BEYIINV K BBIKHIBILTY, 3aMeplieii 6epeMeHHOCTH, MEpPTBO-
POXKICHUIO, TSHKEIIOMY IOPAKSHUIO TOJIOBHOTO MO3Ta.

K HeBHpYCHBIM, HO HE MEHEe ONIaCHBIM HH(EKINSIM OTHOCST-
Cs1 IepMaTOMHUKO3, TpHOKOBBIE 3a00sieBaHnsl. MUKO3BI OTHO-
CSTCS K YUCITYy CPAaBHUTEJIFHO YaCTO BCTPEUYAIOIIUXCS U B TO
K€ BpeMsI HEZIOCTaTOYHO N3yYSHHBIX 3200JIeBaHNI MOPCKUX
mnekonuraromux (Medway, 1980; Reidarsonetal, 1999). B
HacTosllee BpeMsl N3BECTHO yxe Oonee 22 BUIOB TpHOOB
— Bo30OyauTenelt MH(EKIUH KUTOOOPa3HBIX W JACTOHOTHX.
CBoeBpeMeHHasl JAMAarHOCTHKAa MHKO30B IIPENICTABISIET
OoutbIIyIO TPOOIIEMY ISl CLIEMAIMCTOB BETEPHHAPHON Me-
JULMHBI, W 3a9aCTyI0 3TH 3a00J71€BaHMs BBIIBIISIOTCS JIUIIb
rociye rudeny KUBoTHOro. OXHON M3 CIOKHEHIINX 3aj1ad,
CTOSIIIMX TIepes KIMHUIMCTOM, PadOTaIONIMM C MOPCKHUMH
MJIEKOITUTAIONINMH, SIBISETCSl OLEHKA ATHOJOTMYECKOH H
MaTOTEHETHYECKOM 3HaYMMOCTH T'pHOKa, O0OHAapY>KEHHOTO
B o0paslie, NOITyYEHHOM HIpH 00CIETOBAaHUU KIMHUYECKH
3n0poBoro kuBoTHOTO (Pommonosa u ap. 2008). Ilpu He-
JOCTAaTOYHOM COOJIONCHUH HOPM COJIEpXKaHUs, HalpuMep,
OTCYTCTBHE KOHTPOJISI CTOKOB OBITOBBIX BOJ NeNb(GUHAPHS,
Y MOPCKHX MJIEKOTIUTAIONIINX MOTYT BO3HUKATh Pa3IMIHOTO
poxa rmopakeHus: KoxHd. JlepMaToMUKO3HBIE 3a00JIEBaHUS —
YacTO BCTPEUAIOIIUECS MaTOJOIMIECKHE TOPAXKEHUS KOXKH
y 6enyxu (Delphinapterus leucas, Pallas 1776). Ha noBepx-
HOCTH KO)KH BCETO TYJIOBHIILA OT TOJIOBEI 10 XBOCTA ITOpaske-
HUS JIOKAJIU3YIOTCSI B BUJIE IISITEH OKPYTIIBIX OYepTaHUi pa3-
JTMYHBIX pasmepos (opomenko, 2002; Jlebenena, 2002). Y
YeNioBeKa 3TO 3a00JIeBaHUE XapaKTepU3yeTcs OpaKEHUEM
KOXH W €€ IIPOU3BOJIHBIX, BHI3BIBAEMOE PA3IHMYHBIMHU I1aTO-
TEHHBIMH I'pUOKaMH.

Takum 00pa3oM, MOpCKHE MIICKONUTAIOLIUE MOABEPKEHBI
MHOTOYHCIICHHBIM 3a00JICBaHUSAM BHPYCHOH, OakTepHalib-
HOM, TpHOKOBOM 3THONOTHH. MH(pEKInOHHbBIe 3a00MeBaHuUs
UTPAIOT OINPEACICHHYIO POJIb B MATOJOTHH MODPCKUX MJle-

maculopapular rash on the skin (exanthema) and oral
mucosae (enanthema), with accompanying severe
intoxication. Spontaneous abortion and premature
delivery are possible. The measles virus penetrates
the placenta, and the baby is usually born with a
characteristic rash on the skin and on the oral mucosa
(Cohen, 2007).

Herpesvirus infections are of no less importance. From
the available data (Zarnke, 1997) on the infectious
diseases of Steller sea lion, herpes viruses evidently
circulate in different populations of pinnipeds. Despite
the fact that the results obtained are the initial stage of
studies of viral diseases, it can be assumed that anumber
of cases of disease and death of animals could be
associated with herpesvirus infections (Heresviridae)
(Kozyreva, 2008). In humans, the viruses of the
Herpesviridae family can cause life-threatening
diseases, transplacental and other infections that can
contribute to congenital malformations in children,
fetal development abnormalities leading to misbirth,
missed abortion, stillbirth, severe brain damage.

The nonviral, but not less dangerous infections include
dermatomycosis and fungus diseases. Mycoses are
one of the relatively common and at the same time
insufficiently studied diseases of marine mammals
(Medway, 1980; Reidarsonetal, 1999). At present,
more than 22 species of fungi are known — infectious
agents of cetaceans and pinnipeds. Timely diagnosis
of mycoses is a big problem for veterinary medicine
specialists, and, often, these diseases are detected only
after the animal’s death. One of the most difficult tasks
faced by a clinician working with marine mammals is
to assess the etiological and pathogenetic significance
of the fungus found in a sample obtained at examining
a clinically healthy animal (Rodionova et al., 2008). If
there is insufficient compliance with the standards of
keeping the animals, for example, the lack of control of
domestic water drains in a dolphinarium, various skin
lesions can arise in marine mammals. Dermatomycosis
diseases are widespread pathological skin lesions in
beluga whales (Delphinapterus leucas, Pallas 1776).
On the surface of the skin of the entire body from
the head to the tail, the lesions are localized in the
form of spots of various sizes with rounded contours
(Doroshenko, 2002, Lebedeva, 2002). In humans, this
disease is characterized by damage of the skin and its
derivatives caused by various pathogenic fungi.

Thus, marine mammals are susceptible to numerous
diseases of viral, bacterial, fungal etiology. Infectious
diseases play a certain role in the pathology of
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KOTIUTAIOIINX, OJHAKO UCCIIENOBAHUIN B 3TOM HAaIpaBICHUU
MIPOBOJUTCS HEAOCTaTOUHO. Heo0X0aMM MOHUTOPHUHT, KOTO-
PBIil TO3BOJIUT ONPEAETUTh UMMYHOJIIOTHUECKHH (POH MOp-
CKHUX MJICKOMMTAIOUIUX. M3MEeHEeHHs MMMYHOJIOTHYECKOro
cTaryca »HBOTHBIX MOpsl Oy[eT CHUTHAJIUTH O BO3MOXKHBIX
BCIIBIILIKAX, JU300TUAX U JAPYTUX MHQPEKIHOHHBIX COCTO-
SIHUSIX, BEIYIIMX K HapyLICHUIO YMCICHHOCTH W OJiaromno-
JIy4yusl 3TUX KUBOTHBIX. JIpyroif acreKkT OCMBICICHUS MOITy-
YEHHBIX PEe3yNbTaTOB 3aKJIIOYAeTCsl B BO3MOXKHON mepenaue
BUPYCHBIX MH(EKIUH MEXAY JIOAbMU M TEINIOKPOBHBIMU
rugpocdepbl. IHBIMU cit0OBaMHU, JIIOAM MOTYT 3apakaTh TH-
JIpOOHOHTOB, a T€, B CBOIO O4Yepe.lb, NHPHUIUPOBATH JFOACH.
Jlist mpenoTBpalieHuss Takoil BO3MOXKHOCTH HEOOXOIMMO
cOOJIIOZIeHUE psila MEPOINPHUATHH, HAaNpPaBICHHBIX Ha IIpe-
JIOXpaHeHHs1 OT Teperayn MHQEKIH, a Takxke pa3paboTka
METOJIMK JUIs YDIyOJIEeHHOW IMarHOCTHKH JIaHHBIX 3a0olie-
BaHUM C IEJIbI0 UX CKOPEHILEro BHISBICHUS U YCTPAHEHMUS.

marine mammals, but the studies in this field are
insufficient. Monitoring is required, which will allow
determination of the immunological background of
marine mammals. Changes in the immunological
status of marine animals will be a signal of possible
outbreaks, epizootics and other infectious conditions
leading to disruption in the numbers and welfare of
these animals. Another aspect of understanding the
results is the possible transmission of viral infections
between humans and warm-blooded animals of the
aquatic environment. In other words, people can
infect aquatic animals, and those, in turn, infect
people. To prevent this possibility, it is necessary to
observe a number of measures aimed at preventing
transmission of infection, as well as the development
of techniques for in-depth diagnosis of these diseases,
with a view to their early detection and elimination.
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Anatomy features of structure, topography and blood supply of liver

in Baikal seal (Phoca sibirica)

Irkutsk State Agricultural University of named A.A. Ezhevsky, Irkutsk, Russia

Baiixan — kpymnHeiiiee 03epo MIaHEeTsl, B HEM COCPEI0TOYE-
HO 00110 20% 3amacoB NPeCHOM BOJBI BCET0 36MHOT0 1apa.
YHaukaneHas ¢iopa u ¢ayHa ozepa, moutu 2/3 pa3HOBHIHO-
CTH PacTEHHH M )KUBOTHBIX SHJACMHYHBI.

OnuH U3 U3BECTHEHIINX MPEACTABUTENEH dHASMUYHON (a-
YVHBI 03epa — 3TO OalKaIbCKUH TIOJNIEHb WM HEpIa, eIuH-
CTBEHHBIM BHJ BOIHBIX MIICKOITUTAIOIINX, OOWTAIOMINX
WCKJIIOUUTENIbHO B IpecHOW Boae. Hepma, enuHcTBEeHHOE
MIIEKOIIUTAIOIIEEe 03epa, HE UMEET €CTECTBEHHBIX BParoB M
3aHUMAET BEPXHIOIO CTyIEeHb TPOGHUUESCKOM MUpaMUIbI 03¢-
pa, OHA 3HAYUTENHHO BIHUAET Ha (PYHKIIMOHUPOBAHKE SKOCH-
cTembl baiikana, BeICTymaeT B POJM MOIIHOTO OHOJIOTHYE-
ckoro (akropa (Kytsipes u ap., 2006).

ITo manabM otuera HUP Baiikansckoro ¢puimana ®I'BHY
«PocpeiOuienTpy, B 2015 romy YHCICHHOCTh MOMYIISAIIUN
GalikaJIbCKOW HepIbl oneHuBaeTcs B 128,7 Toicad ocobeii.

B nocnennee Bpems B MpKyTckoii 007acTH yBEINIUBACTCS
KOJIMYECTBO HEPIUHAPUEB, a COOTBETCTBEHHO, B BETEpHUHAp-
HBIX KIIMHUKAX PACTET YMCIIO TAKUX HEOOBIYHBIX TTALIUEHTOB
KaK Hepra. A Npu AMAarHOCTHKE, NPO(QUIaKTHKE U JIeYeHUN
3a00JIeBaHUH Y )KUBOTHBIX OOJIBIIOE 3HAYCHHUE UMEIOT MOp-
(onornueckue 0COOCHHOCTH CTPOCHHSI OpraHU3Ma, KOTO-
pBIe HEJJOCTATOYHO M3Y4YEHbI Yy JAaHHBIX SHAEMHKOB 03epa
baiixair.

Baikal is the largest lake on the planet and contains
about 20% of the fresh water reserves of the entire
globe. It contains a unique flora and fauna; almost 2/3
of the varieties of plants and animals are endemic.

One of the most famous representatives of the
endemic fauna of the lake is the Baikal seal, or nerpa,
which is the only species of aquatic mammal that live
exclusively in fresh water. The Baikal seal, the only
mammal of the lake, does not have natural enemies
and occupies the upper trophic level of the lake; it
significantly affects the functioning of the Baikal
ecosystem and acts as a powerful biological factor
(Kutyrev et al., 2006).

According to the research and development report
of the Baikal Branch of the Federal State Budgetary
Scientific Institution “Rosrybtsentr”, the population
of the Baikal seal was estimated at 128.7 thousand
individuals in 2015.

Recently, the number of sealariums in the Irkutsk
region has increased, and accordingly, the number
seals as patients increases in veterinary clinics.
During the diagnosis, prevention and treatment of
diseases in these animals, the morphological features
of the body structure are of great importance, and
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W3BecTHO, YTO MEUeHb Y KUBOTHBIX — 3TO KpPYIHAas 3aCTEH-
Has THUIIEeBapuUTeNbHas >kene3a. Uepe3 Hee NPOXOAUT U
(buIBTpyeTCsl KPOBB, KOTOPYIO COOMpPAeT BOPOTHAs BEHa OT
OpraHOB OPIOIIHOH MOJOCTH; B IIEYEHH COBEPILAFOTCS CIIOXK-
HBIE IPOLIECCHl 0OMEHa BEIIECTB a30THUCTBIX COEANHEHUH,
YIJIEBOJIOB, XKHPOB, CHHTE3UPYETCS JKellub. B aMOpHOHAIb-
HBIA NEpUOJ B MEUEHH NPOUCXOAST OCHOBHBIE MPOIECCHI
KpPOBETBOPEHHUS.

Kpome 3Toro, y BOXHBIX MIICKOITUTAIONIIHUX IIEYCHb, HAPAY C
IPYTHMH OpraHaMH, IIPHHEMAaeT y4dacTHe B Iepepacrpere-
JICHUH KPOBSIHOTO NIOTOKA B IIEPUOJ ITyOOKOBOIHOTO IIOTPY-
)KEHHS U B IEPHUOJ BEIHBIPUBAHHS, TAKXKE B [IEYCHH BO BPEMS
HBIPSHUS PE3KO PAaCcTeT KOHLEHTPALMs JIAKTaTa, a KOHLEH-
Tpalys IIMKOTeHa ¢ TIIIOKO30H He MEHSAeTCs, YTO, 0-BUIHU-
MOMY, OTpa)<aeT IPOTEKAIOLINE B 3TOT IEPHOJ CHHTETHYE-
ckre mpoueccel TmokoHeoreHesa (http://www.studfiles.ru/
preview/3965921, 2012).

CpaBHHUTEIBHYIO MOP(POIOTUICCKYIO XapaKTEPUCTUKY ITeue-
HU y JJACTOHOTHX ¥ KaJlaHa M3JIOKWI B CBOUX ITyOIMKAIHSIX
M.U. Ypmanos (Ypmanos, 1971). B noctymHo#t muTeparype
CBEJICHUS O CTPOCHUH, TOTIOTpa(uu M KpOBOCHAOKESHUH TIe-
YeHH y 0aifKaIbCKOI HepIbl He 0OHAPYKEHO, YTO M TOCTY-
JKUJIO TIOBOZIOM JUJISl HALLIUX UCCIEIOBAHUM.

OO0BEKTOM HCCIICIOBAHUS SIBUJIACh OaliKanbCcKas Hepra, 10-
obrTast B Kabanckom paiione Pecriyonuku Bypstust B pamkax
IIporpammer HUP, yrBepkaenHoi B PocpeibonoBcte PO
Ha 2015 rog. Marepuajiom Ui U3ydeHUsl MOCTYKUIa Tie-
YeHb OT 0COOCH B BO3pacTe OT 5 MecsieB 10 1 roga (n=6).
Bo3pacTt »HMBOTHBIX OINpPEAEISIIM MO KOJIbI[AM JICHTHHA OC-
HOBAHUS KJIBIKA M 10 POTOBBIM KojblaM Korts (Yarckui,
1941; Anomiko u 1p., 2000).

[Tpumensmmch KIacCHYecKre aHaTOMHUUECKHE METO/IBL: TIpe-
MIapUpOBaHNE, U3TOTOBICHHE KOPPO3NOHHBIX MPETapaToB ¢
MIpeIBAPUTEIHHON HHBEKIMEH TEHOOOpasyromeil Maccoit
«Soudal», a Taxke MPOTHBOMOXKAPHOHN meHoW «Invamaty;
rpadudyeckoe MOJIETUPOBAaHNUE; MOP(HOMETPHSI.

[eyens y 6alikaJIbCKOM HEPITBI — OUSHB KPYITHAsS MUIIEBapH-
TeJIbHas 3aCTEHHAs Keje3a, ee abCOII0THAas U OTHOCHTEIb-
Hasl Macca y KyMyTKaHOB (ocodu ot 1 Mmecsina no 1 rona)
cocrasiser 540,0+28,36 1.

Kenesa 10BONABHO IVIOTHOM KOHCUCTEHIIM, KPACHO-BUIIIHE-
BOrO TEMHOIO LIBETA, HA HEH pa3iMyaroT TYyHOW U OCTphIE
Kpas, CJIETKa BBIITYKIYIO AuadparMalbHyl0 ¥ BOTHYTYIO
BUCIIEPATBbHYIO IOBEPXHOCTH. BbIMyKkmas OBEPXHOCTH
oOpareHa TymbpIM KpaeM Ie4eHH K nuadparme, a quadpar-
MaJIbHOI MOBEPXHOCTHIO — K 00JIACTH MEYEBUAHOTO OTPOCT-
Ka, YaCTHYHO NPABOTO U JIEBOTO IMOAPEOEPhs AMUTACTPHS,

they are not sufficiently studied in these endemics of
Lake Baikal.

It is known that the liver is a large walled digestive
gland. The blood collected by the portal vein from
the organs in the abdominal cavity passes through
the liver where it is filtered. Complex metabolism of
nitrogen compounds, carbohydrates, and lipids occur
in the liver as well as bile synthesis. In the embryonic
period, the main processes of hematopoiesis occur in
the liver.

In aquatic mammals, the liver, along with other
organs, takes part in the redistribution of the blood
flow during the deep-water immersion and diving.
Additionally, lactate concentration sharply increases
during diving, and the concentration of glycogen
and glucose does not change, which, apparently,
reflects the synthetic processes of gluconeogenesis
occurring during this period (http://www.studfiles.ru/
preview/3965921, 2012).

The comparative morphological characteristics of
the liver in pinnipeds and sea otters were described
in the publications by M. I. Urmanov (1971). In the
available literature, the information on the structure,
topography and blood supply of the liver in the Baikal
seal was not found, and that was the reason for our
research.

Our study included liver samples from Baikal seals
caught in the Kabansky District of the Republic of
Buryatia as part of the Research and Development
Program approved by the Federal Agency for Fishery
of the Russian Federation for 2015. The liver samples
were from individuals aged from 5 months to 1 year
(n=6). The age of the animals was determined by
dentin rings of canine teeth and by annual rings in the
claws (Chapsky, 1941; Anoshko et al., 2000).

Classic anatomical methods were used: dissection,
preparation of corrosion specimens with preliminary
injection with foaming mass “Soudal” and fire foam
“Invamat”; graphic simulation; morphometry.

The liver of the Baikal seal is a very large walled
digestive organ; its absolute and relative mass in pups
(individuals from 1 month to 1 year) is 540.0+£28.36

g.

The organ is of a rather dense consistency, red-cherry
dark color; the blunt and sharp edges are distinguished
on it, as well as slightly convex diaphragmatic and
concave visceral surfaces. The convex surface
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Puc. 1. [leuenn
(mmadparmanpHas
MTOBEPXHOCTH). baii-
KaJlbcKas Hepna, 7
MecsiieB: 1 — tynoi
Kpaii medenuy; 2 —
npaBas JlaTepajbHast
noJist; 3 — npa.ast
MeanaIbHas JOJIS;

4 — neBast narepab-
Hast oJIst; 5 — JieBas
MeanaIbHas IOJIS;

6 — KkBaJIpaTHas O,
7 — XBOCTaTast 10

Fig. 1. Liver
(diaphragmatic
surface). Baikal seal,
7 months: 1 — blunt
liver edge; 2 — right
lateral lobe; 3 —

right medial lobe;

4 — left lateral lobe;

5 — left medial lobe;
6 — quadrate lobe; 7 —

caudate lobe

COENIMHACTCS JBEHAALATUIIEPCTHOM, CEpIOBUIHOMN, BEHEU-
HOMH, NIpaBOM U JIEBOI TPEYTOJILHBIMU CBS3KAMU; BUCLIEPATIb-
Hasg — K NWIOPUYECKOW M KapIuajdbHOW YacTsAM XKelydka,
CeJIe3eHKe, BEHAAATUIIEPCTHON KHILKE, MPaBoil 1oje U
TEITy MOMKETYIOYHOMN JKENe3bl U COSANHSIETCS C HUMH JKe-
JTyJOYHO-TICYEHOUYHON W MEYCHOYHO-ABEHAATHIIEPCTHON
CBSI3KaMH.

ITedens y uccnenoBaHHBIX MICKONUTAIOLIMX IPSIMOYTONBHON
(hopmel, ee obmIas JuHA cocTaBisier 23,5+3,25 cM, mmpuHa
19,4+1,55 cM. Opras napeHXUMaTO3HbIH, UMEET BEIPAXKSHHYTO
JOJIBYATOCTh M Pa3eNseTcsi DIyOOKHMMH MEKI0JIEBbIMU
BBIpE3KaMU Ha MPaBYyIO JATEPAIbHYIO0 U MEAUANIBHYIO, JIEBYIO
JaTepalibHyl0 U MEIUalbHYyI0, KBaJpaTHYI0 U XBOCTATYIO
nonu. Ha xBocTaroit gone uMeercs COCLEBUIHBIN OTPOCTOK,
a TpaBasi U JieBas JaTepalibHbIe JOJIM HaJeraioT Ha MpaBble U
JeBble MeanaibHble (puc. 1). MBI HE COIIaCHBI ¢ MHEHHEM
Ypmanosa M.U. o Ha3BaHUIO 1071€H Y TACTOHOTUX (YPMaHOB,
1971). OH mpaBble U JIeBbIE JaTepalibHble W MEIHalIbHbIC
JIOJIM Ha3bIBaeT NPaBBIMHU M JIEBBIMH JUa(parMajibHBIMU H
BHUCLIEPAJILHBIMH, YTO HE COIIacyeTcsi ¢ Tonorpaduei oprasa;
TeM Oosee, YTO Ha3BaHHWE AHATOMHYECKUX CTPYKTYp INEUEHH
JIOJDKHO COOTBETCTBOBaTh MexayHapoaHoil BerepunapHoit
Amnaromuueckoii  Homenxmarype (Nomina Anatomica
Veterinaria, 2013).

faces the blunt edge of the liver to the diaphragm,
and the diaphragmatic surface faces the area of the
xiphoid, partly to the right and left hypochondria
of the epigastrium, and is joined by the duodenum,
crescent, coronary, right and left triangular ligaments.
The visceral surface faces the pyloric and cardial
parts of the stomach, spleen, duodenum, right lobe
and the body of the pancreas and connects to them
with gastrohepatic and hepatic-duodenal ligaments.

The liver of the examined seals is of rectangular shape,
its total length is 23.543.25 cm, width 19.4+1.55 cm.
It is a parenchymal organ, with expressed lobulation,
separated by deep interlobar notches on the right
lateral and medial, left lateral and medial, quadrate
and caudate lobes. In the caudate lobe, there is a
papillary process, and the right and left lateral lobes
lean on the right and left medial lobes (Figure 1).
We do not agree with the opinion of M. I. Urmanov
regarding the denominations of the lobes in pinnipeds
(Urmanov, 1971). He refers to the right and left lateral
and medial lobes as the right and left diaphragmatic
and visceral lobes, which is not consistent with the
topography of the organ. Moreover, the designation
of the anatomical structures of the liver should
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-

Puc. 2. Upesnas aprepus. [ padpudaeckoe monenmmpoBarne. Heprma, 8 mecsrnes: 1 — apeBHas aprepus; 2 — cele3eHOU-
Hasl apTepust; 3 — e4eHouHast apTepust; 4 — JeBast KelydouHast apTepusi; 5 — BETBH K XKENIyAKY; 6 — JeBasi xKey/104-
HO-CaJIbHUKOBAsI apTepHsl; 7 — IEYEHOUHBIC BETBH; 8 — XKEIyI0YHO-BCHA/ILATUIIEPCTHAS apTepusl; 9 — KpaHHaIbHas
TTOJKETYIOYHO-IBEHAIIATHIIEPCTHAS apTepust; 10 — mpaBast JKeITyIouHO-CaNbHUKOBas aptrepust; 11 — cenesenka; 12

— meueHsb; 13 — xemyaok

Fig. 2. Celiac artery. Graphic simulation. Baikal seal, 8 months: 1 — celiac artery; 2 — splenic artery; 3 — hepatic
artery; 4 — left gastric artery; 5 — branches to the stomach; 6 — left gastro-omental artery; 7 — hepatic branches; 8
— gastro-duodenal artery; 9 — cranial pancreaticoduodenal artery; 10 — right gastro-omental artery; 11 — spleen; 12 —

liver; 13 — stomach

O060co0MeHHOCTh NONIel y TICYeHW HEOAWHAKOBa: IIpa-
Bas JlaTepalibHas W JieBask MEAMAaJbHbBIC JONHU, IJTHHOW
17,4£1,36 cm u 12,6+0,89 cm, BeIgBUTAIOTCS 3a pedep-
HYIO JyTy B MYyMOYHYIO O0JacTh ME30racTpHsi U CBOHUMH
KOHI[AMH TPOCIUPYIOTCS HA YPOBHE 4 — 5-TO MOSCHUYHBIX
mo3BoHKOB. [IpaBasi MemuanbHasi ¥ JieBas JlaTepaibHas,
mmaoi 10,8+1,14 cm m 12,4+1,11 cm, KBagpaTHAs OIS,
mrHOH 8,8+1,23 cM mpoenupyroTcs Ha YPOBHE MEXAY 2 U
3 MOSICHUYHBIMH MMO3BOHKAMHU. XBOCTATAs! IOJISI TPOCIHPY-
€TCsl Ha YpOBHE MeX1y | U 2 MOSCHUYHBIMH TTO3BOHKAMH
u Kynojom auadparmbl. [ledeHb JOCTATOYHO MOIBUIKHBIH
opraH u3-3a (YHKIIMOHHUPOBaHUSA nuadparMbl (MOIIHOTO
HWHCTIHPATOPA), MPOEKIIMS OpraHa CMEMaeTcsi KpaHUAIbHO
U KayJaabHo,

correspond to the Nomina Anatomica Veterinaria,
2013.

Isolation of lobes in the liver is not the same: the
right lateral and left medial lobes, 17.4+1.36 cm and
12.6+0.89 cm in length, extend beyond the costal
arch into the umbilical region of mesogastrium and
are projected at their ends at the level of the 4th and
Sth lumbar vertebrae. The right medial and left lateral
lobes, 10.8+1.14 cm and 12.4+1.11 cm in length, the
quadrate lobe, 8.8+1.23 cm in length are projected at
the level between the 2nd and 3rd lumbar vertebrae.
The caudate lobe is projected at the level between
the 1st and 2nd lumbar vertebrae and diaphragmatic
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[To Tynomy Kkparo e4eHH IPOXOUT Kay/aJibHasl 11oj1ast BeHa,
KOTOpasi B 3TOW 00JIaCTH MMEET MOIHOE pacIIMpeHue (1o
10 cMm) — BeHO3HBIN cuHyc. Ha Takoil e CHHYC Kak «pe-
3yJIBTaT aaNTalMyd COCYIUCTOW CHUCTEMBI ATHUX JXHBOTHBIX
K TIOJIyBOJTHOMY 00pa3y H3HH», Y CEBEPHOTO MOPCKOTO KO-
THKa, CHBYYa, JIaprH, KPbUIATKH, aHTypa, KajaHa yKa3bIBa-
eT B cBoeit pabore u M.U. Ypmanos (Ypmanos, 1971). Ha
BHUCLIEPaJIbHON ITOBEPXHOCTH, Ha KBA/IPATHOM J1071€, OIIHKe K
TpaHMIE MEX/Ty KBaJpaTHOW U MPaBOi MEANAILHOMN AOJISIMH
MMEETCs JKEIYHBIN ITy3bIpb, OH CBOUM IIPOTOKOM OTKpPBHIBa-
eTcs B JIBCHAALATUIIEPCTHYIO KHUIIKY.

OCHOBHBIM HCTOYHHKOM IHUTAHUS TEYCHHU SBIISCTCS Ieue-
HOYHAasl apTepusi — 3TO BETBb YpEeBHOW aprepuu. UpeBHas
apTepusi OTXOOUT OT OPIOIIHOW aopThI, mox yrioM 45°, Ha
ypoBHE 1-2-r0 MOSICHUYHOTO MO3BOHKA, IPEACTABISET CO-
6o#t ctBON mmamerpom 16,7+1,67 MM, mmuHON 25,045,11
MM. Ileuenounas aprepusi, auamerpom 6,3+1,33 MM, mm-
HoM 38,3%1,67 MM, OTXOOUT OT YPEBHOTO CTBOJIA ITOJ] YIIIOM
135°.

Hanpasnssace k BOpoTaM e4eHHU, OHA 10 CBOEMY XOIy OTAA-
€T BETBU K IOXKEITyIOUHOH kenese, a Takke B 6,8% ciyua-
€B OT HE€ MOXKET OTXOJUTS JIeBas JKeylynouHas aprepus. Ilo-
CJIe TOrO Kak [eUYeHOYHAas apTepHsl OTAAaeT BETBH K BOPOTaM,

Puc. 3. [leueHounas aprepusi.
baiikanbckas nHepma, 1 ro.
Wudy3ust cocynoB MOHTax-
HOM meHoW «Makpodiexey:
1 — upeBHas aprepus; 2 — ce-
JIe3eHOYHas apTepus; 3 — Iie-
YeHOUHas apTepus; 4 — neBas
JKeJyJo4Hasl aprepus; S5 —
KpaHHaJIbHas — TOJUKEITyI0Y-
HO-/IBEHAIIIATUIIEPCTHAS  ap-
Tepusi; 6 — J0JeBbIe apTepuun
TeyeHy; 7 — apTepust KeITqHO-
TO Iy3BIps; 8 — mpaBas Kely-
JIOYHO-CaJIbHUKOBAsI apTePHs;
9 — medenp; 10 — KemTUHBIN
Iy3BIpb

Fig. 3. Hepatic artery. Baikal
seal, 1 year. Infusion of
vessels with mounting foam
“Makroflex”: 1 —celiac artery;
2 — splenic artery; 3 — hepatic
artery; 4 — left gastric artery; 5
— cranial pancreaticoduodenal
artery; 6 — lobar arteries of the
liver; 7 — gallbladder artery; 8
— right gastro-omental artery;
9 — liver; 10 — gallbladder

cupula. The liver is quite a mobile organ due to the
functioning of the diaphragm (a powerful inspirator),
the displacement of the organ projection is cranial
and caudal.

A caudal vena cava lies along the blunt edge of the
liver, and in this area it has a wide expansion (up
to 10 cm) — the venous sinus. M. I. Urmanov also
points in his work to such sinus in the northern fur
seal, Steller sea lion, spotted seal, ribbon seal, Kuril
seal, and sea otter as “the result of adaptation of these
animals’ vascular system to the semiaquatic mode
of life” (Urmanov, 1971). On the visceral surface,
on the quadrate lobe, there is a gallbladder, closer to
the boundary between the quadrate and right medial
lobes, and it opens into the duodenum with its duct.

The main source of liver nutrition is the hepatic artery
— this is a branch of the celiac artery. The celiac artery
branches off from the abdominal aorta, at an angle of
459, at the level of the 1st and 2nd lumbar vertebrae,
it is a stem with a diameter of 16.7+1.67 mm, a length
0f 25.0+5.11 mm. The hepatic artery, with a diameter
of 6.3+1.33 mm, a length of 38.3+£1.67 mm, branches
off from the celiac trunk at an angle of 135°.
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OHA Ha3bIBAETCs KeNIyIOYHO-IBEeHaaAUaTunepcTHol. XKemy-
JIOYHO-/IBEHAIATUIIEPCTHAS. apTepHs OTJAeT KpaHUAIbHYIO
MO/KENTYA04YHO-BEHAIIIATUIIEPCTHYIO M TMEPEXOAUT B Mpa-
BYIO JKeJTyJJOYHO-CaJIbHUKOBYIO apTeputo. B BopoTax neueHu
MIeUEHOYHAs apTepHsl Pa3BETBISIETCSA HAa apTEPUI0 XBOCTATOM
JIOJIH, TIPaBYIO JIaTepalibHasl BETBb, CPEIHIOIO IPaBYIO BETBb,
Me/IMaJbHbIE JIEBbIE BETBH, JIaTepalIbHbIE JICBBIEC BETBU U ITy-
3bIpHYIO BeTBb (puc. 2, 3). Kpome neyeno4Hoii aprepuu, B
BOpPOTA IE€UEHH BXOAUT BOPOTHAs BEHA U BBIXOAUT ITy3bIp-
HOW MPOTOK K JKEIYHOMY ITy3BIpIO.

Taxum obpa3om, nedeHb y OaiiKkaIbCKOM HEpITbl UMEET aHa-
TOMHUYECKHE OCOOCHHOCTH B CTPOSHHH, TONOTpaduH U KPo-
BOCHA0KEHHH.

The porta hepatis has branches to the pancreas
and the left gastric artery and may branch off it in
6.8% of cases. After the hepatic artery branches to
the porta hepatis, it is called the gastro-duodenal.
The gastro-duodenal artery produces the cranial
pancreaticoduodenal artery and lengthens into the
right gastro-omental artery. In the porta hepatis, the
hepatic artery branches into the caudate lobe artery,
the right lateral branch, the middle right branch, the
medial left branches, the lateral left branches and the
cystic branch (Figures 2 and 3). In addition to the
hepatic artery, the portal vein enters into the porta
hepatis, and the cystic gall duct comes out to the
gallbladder.

Thus, our analysis of the liver of the Baikal seal
provides anatomical features of the structure,
topography, and blood supply.
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Pe3ynbTaTthbl CNYTHUKOBOro Me4yeHUst Mopckoro 3auua (Erignathus
barbatus) netom 2015r. B OHexxckom 3anuBe benoro mops
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Satellite tagging results of the bearded seal (Erignathus barbatus) in
the Onega Bay of the White Sea in summer 2015

1. Southern Scientific Center of the Russian Academy of Sciences, Rostov-on-Don, Russia
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Vcnonp3oBaHue AaTINKOB CIyTHUKOBOI Tenemerpun ([CT)
IT03BOJISIET PACHIMPUTH 3HAHUS O OMOJIOTHH 1 SKOJIOTHH MOp-
CKHUX MJICKOITUTAIONINX, TTareToHbIe (JOPMBI KOTOPBIX TPYA-
HOAOCTYIHBI JuIs n3ydenus. B benom Mope mMeTon ciryTHU-
KOBOM TEJIEMETPHHU YCIEIIHO HCIOIb3YETCS IS U3YUEHHS
MUTPALiA ¥ paclpesiesie s HaCTOSMIMX TIONEHeH u Oey-
XH, SIBJISIOIIUXCS €CTECTBEHHBIMH WHIMKATOPAMH yCTOH-
YMBOCTH MOPCKHX apKTH4eckux oskocucteM (CBeToues,
Ceerouesa, 2015). 3neck B 1995-1996 1. 6611 peanmu3oBaH
POCCHICKO—HOPBEXCKHUH TMPOEKT 0 MEYEHHIO TPEHJIAHII-
CKHUX TIOJICHEH, a B mocyenHue 10 jieT BBIIOIHEHBI YCIem-
HbIE PabOTHI M0 IKCIEPUMEHTAIEHOMY MEUYEHHUIO TIOJIEHEH
n 6emyxu. JICT ycranaBimBaay Ha HEpILy, MOPCKOTO 3aiilia,
Oeyxy, TpeHJIaH/ICKOTO TIOJNEHSI, ObLIa ITOydeHa HOBasl UH-
(opManys 0 Ce30HHOM pacIpeieIeHNH, TIOBEICHUH U MH-
rpamusx (CeroueB u ap., 2015).

Mopckoii 3as1; B berom Mope o0uTaeT MOCTOSHHO, YHC-
JICHHOCTb €T0 — A0 6 ThIC. IIT. MUTpaIMK TIONEHS U3yYeHBI
HEZ0CTaTO4HO. B 11e10BbIi IEpUOL MOPCKOM 3as1L IEPKUTCS
B paiioHax ¢ HeOONBUIMMH NTyOMHAMH BJIAJIEKE OT Ipumas,
B 3TO BpEMsA YUCJICHHOCTH JlaXTaka B MOP€ MHWHHMaJIbHasA.
C MMpUXOA0M BCCHBI TIOJICHU HAYWHAIOT 3aXOAUTH B FOpJ'IO
u Boponky mops ans aeropoxaenust U cnapusanus. Ilo-
clle pacrazia MpUIaiHoro JIbJa JIAXTaK BCTPEYaeTcs BO BCEX
paiionax benoro mopsi. CunuTaercsi, 4To OCEHbIO, C HAYAJIOM
06p830BaHI/IH npnnaﬁﬂmx JIBJOB 3HAYUTCIIbHAsA 4YacCThb II0-
JIOBO3pENbIX XUBOTHBIX HokuaaeT bemoe mope (Ilotemnos,
1998; Cetoues, CeroueBa, 2012, 2014).

B nrore-urone 2015 . ObIH IPOAOIHKEHBI PAOOTHI IO CITYT-
HUKOBOMY MEUECHHIO MOPCKOTO 3aiilia, HadaTble jetoM 2014
r, korga JICT ycranoBwinm Ha nByX TroneHed (CBeTodeB u
Ip., 2015a). B Onexckom 3ammBe (M. Ksamckuit) Obumn o1-

The use of satellite telemetry tags (STT) provides
increased knowledge of the biology and ecology
of Arctic marine mammals, especially the widely
dispersed forms which are difficult to access. In
the White Sea, satellite telemetry method was
successfully used to study the migrations and
distribution of earless seals and beluga whales,
which are the natural indicators of the stability of
Arctic marine ecosystems (Svetochev, Svetochyova,
2015). In 1995-1996, the Russian-Norwegian project
implemented the tagging of harp seals, and in the
last 10 years, successful projects on experimental
tagging of seals and beluga whales were carried
out. The STT were attached to seals, bearded seals,
beluga whales, harp seals, and new information was
obtained regarding seasonal distribution, behavior
and migrations (Svetochev et al., 2015).

Bearded seals reside year round in the White Sea,
and their number has increased to 6,000 individuals.
However, migration of these seals has not been
adequately studied. During the ice season, bearded
seals stay in areas with shallow depths away from
fast ice; at this time their number is minimal. As the
spring returns, the seals begin to enter Gorlo and
Voronka for whelping and mating. After the decay
of the fast ice, bearded seals are found in all areas
of the White Sea. It is believed that in autumn, as
the fast ice begins to form, a significant number of
mature animals leave the White Sea (Potelov, 1998;
Svetochev, Svetocheva 2012, 2014).

In June-July 2015 satellite tagging of bearded seals
was continued. Studies began in the summer of 2014,
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Puc. 1. Mopckotii 3as11
¢ JICT. Uroms 2015,
OHEXCKUI 3a/IUB,
Bbenoe mope

Fig. 1. Bearded seal
with STT. July 2015,
Onega Bay, White Sea

JIOBJIEHBI 4 MOPCKHUX 3aiiIia. TioneHel OTIaBIuBaIN BPyYHYIO
CHeLaJbHBIMKM CETKAMU Ha KAMEHUCTBIX OTMENsX (puc. 1).

Ha troneneit ycranosumm JICT «Ilymecapy» 3A0 «3C-ITAC,
koMmaHus cepruduiuposana B cucreme ARGOS (tabm. 1,
cM. puc. 1). Cancinenue KOOpIHHAT OCYIIECTBILIIOCH Ha OC-
HoBe 3ddekra Jomrepa. JJCT Obmr cHaOKEHBI CEHCOPAMHU
JUISl BKJIFOUCHUSI W BBIKIIOUCHHMS, & TAKXKE CEHCOPOM «MO-
KPO»/«CyX0», pearupyromiM Ha BCIUIBITHE W HBIPSHHUE JKH-
BOTHOI0. Bec NaTymkoB ¢ MPUKIIEEHHON CETKOM COCTABIISN
ot 280 mo 290 r. Ilutanme METKH OCYIIECTBISUIOCH OT Ofi-
Hoi Oarapen. [locne ycTaHOBKH pagroMasika Ha )KHBOTHOE U
MIPUBEICHUS B ICHCTBHE €r0 MepeIaTInKa, pPaANOMasK N3ITy-
9aJ C HIEPHOANIHOCTHIO B 50 CEKyH]] HMITYJILCHI MOITHOCTBIO
500 MBt Ha gactore 401,650 MI'm +/- 30 x['m. Tlepenanae-
MBI CHTHAJI TIPEICTABISIET OO0 HEMOMYIMPYyEMYIO HECy-
IIYIO C [UINTEIFHOCTHIO UMITYJIbca 160 MC ¢ TIOCIeAyIOmuM
(a30BO-MOIYANPOBAHHBIM ~ HMITYJIECOM  JJIUTEIBHOCTHIO
He Oomee 920 mc. J{ns yBenWdIeHUs CpoKa CIYXKOBI JaTdH-
ku ObUTH 3amporpammupoBanbl: 112857 m 151206 — 4 gaca
pabotsl/8 gacoB otmeixa, 151207 u 110719 — 3 gaca pabo-
TbI/9 "9acoB oTabIXa. JlaTInKN KPETTMITNCh Ha CIIMHY TIONCHEH
C MCTOJIB30BAHNUEM CIICIIHAIBHOTO JBYXKOMIIOHETHOTO KIIes
Poxipol (Cseroues u mp., 2015a). CLS Aproc npemocrasis-
€T JJaHHBIE O MECTOIOJIOXEHUH KUBOTHOTO C Pa3IUIHBIMH
ypoBHsSIMH (KJIaccamu) To9HOCTH. [Ipn momyyennu 4 curHa-
JIOB OT METKH 3a OZIMH IIPOJIET CITyTHHKA CHCTEMa CIIOCOOHA
OLIEHUTh U NPUCBOUTH KAXKION NOIYYEHHON KOOPAUHATE CO-

when STTs were attached to two seals (Svetochev
et al.,, 2015a). In Onega Bay (Kiandsky Cape), 4
bearded seals were caught by hand with special nets
on the rocky shoals (Fig. 1).

The Pulsar STT (ES-PAS Company which is certified
in the ARGOS system) were attached to the seals
(see Table 1, Fig. 1). The coordinates were calculated
on the basis of the Doppler effect. The STTs were
equipped with sensors for switching on and off,
as well as the sensor “wet”/“dry”, responding to
the emersion and diving of the animal. The weight
of the tags with the glued mesh was 280 to 290 g.
The tag operated using one battery. After setting
the radio beacon on the animal and activating its
transmitter, the radio beacon emitted pulses of 500
mW at a frequency of 401.650 MHz +/- 30 kHz at
intervals of 50 seconds. The transmitted signal is an
unmodulated carrier with a pulse duration of 160 ms
followed by a phase-modulated pulse of no more
than 920 ms duration. To increase the service life,
the tags were programmed: tag numbers 112857
and 151206 were programmed at 4 hours work/8
hours rest, and tag numbers 151207 and 110719
were programmed for 3 hours work/9 hours rest.
The tags were attached to the back of the seals using
special two-component Poxipol glue (Svetochev
et al.,, 2015a). CLS Argos provides data on the
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Tabmuma 1. Jannasie JICT, ycTaHOBICHHBIX Ha MOPCKUX 3aiiiieB B utoHe-utone 2015 .

Table 1. Data of satellite telemetry tags (STT) set on the seals in June-July 2015

Bpewmst paboThbI JaTumKa, CyT.
Homep Bos- KOODIMHATE MecTa Time of tag work, days Yucio obcepsa-
(ID) n pacr, P it/ Cpennee
o1 . BBIIYCKa
JaTInKa Sex JeT The release site Hauanmo | Oxomnua- Beero The numl?er of
Tag No Age, coordinates Begin- HIe Total observations/
(ID) years* ning End ota mean
0 2
151206 male 5 gioﬁgﬁg 29.06 23.11.15 148** 776/11
0 2
110719 | female 7 gioii’ggig 02.07 29.11.15 151 981/6
01Q2
151207 male 3 gi"}lg”(())gi I]::I 04.07 12.09.15 69 619/9
0 2,
112857 | female 4 giééggig 05.07 19.11.15 136 533/4

* BospacT onpejesnieH 10 KOTTio;

**08.09.2015 r. Tronens ¢ garuukoM Nel51206 yOwit u yraimw B Taiiry Oypblit MeaBens. Jlarauk padoran no
23.11.2015 r. B pexxumMe OXHUIAHHSL, OOHAPYKHUTH €T0 HE YIalOCh.

* The age was determined by the claw;

** On September 08, 2015, a seal with the tag No 151206 was killed and dragged into the taiga by a brown bear.
The tag worked till November 23, 2015 in standby mode, detection of the tag failed.

OTBETCTBYIONIMH Kiacc TouHOCTH. Kiacc «0» — mokasbIBaer,
YTO TOYHOCTb OIpeseneHus koopauHar 6onee gem 1500 m,
kjacc «1» — TouHOCTh onpenenenus koopauxar 500 - 1500
M, KJ1acC «2» — TOYHOCTb onpeaeneHus koopauaar 250 - 500
M, KJacc «3» — TOYHOCTH OIpeeSicHUs KOOpAUHAT MEHee
250 M. [Ipu monydeHnH Tpex CUTHAJIOB OT JIaT4rKa 32 OJUH
MPOJIET CITyTHUKA CHCTEMa ONpenenseT MO3UIUI0 AaTUnKa,
HO HE OLICHMBAET TOYHOCTH OOCEpBAlMHU, TAKUM JIAHHBIM
npucBamBaercs kiacce «Ay». Ilpu momydeHuu AByX CUTHa-
JIOB OT JaT4MKa 3a OAMH MPOJIET CIyTHHKA CUCTEMa TakKe
oTpesieNAeT MO3UIHIO JaTYNKa, HO HE ONpeiesisieT TOUHOCTh
oOcepBaliK, TaKMM JaHHBIM IpHUCBauBaeTcsi Kiacc «By.
W3 aHanm3a MCKIIOYAIICh TOYKH 00CEpBALlK XMBOTHBIX Ha
MaTepuKOBOM yacTu. I aHanu3a CyTO4YHOIO IMEepEMELCHHUS
JKUBOTHBIX HCIIONB30BAJICS NPUHLUI: «OJUH JIeHb — OfiHA
obcepBaums». {1 execyTouHOH oOcepBaluy BBIOWPAIOCH
ommkaiiriras mo3uius K 12-00 MCK (Ceetoues u ap., 20156).

animal’s location with different levels (classes) of
accuracy. When receiving 4 signals from the tag in
one passage of the satellite, the system is able to
estimate and assign the corresponding accuracy class
to each received coordinate. Class “0” shows that the
accuracy of determining the coordinates is more than
1500 m, class “1” — the accuracy of determining the
coordinates is 500-1500 m, class “2” — the accuracy
of determining the coordinates is 250-500 m, class
“3” — the accuracy of determining the coordinates is
less than 250 m. When receiving three signals from
the tag in one passage of the satellite, the system
determines the position of the tag, but does not
estimate the accuracy of the observation, and these
data are assigned class “A”. When receiving two
signals from the tag in one passage of the satellite,
the system also determines the position of the tag, but
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Fig. 2. The distribution of bearded seals with STT No 151206 and 151207 in the White Sea in 2015.

B urone TromeHu ocraBanuck B OHEXKCKOM 3allUBE Ha
ydacTke Mexay M. [myOokuit u M. Ksaunckui, Tonmpko Ne
151207 ymen Ha ror no M. KycTtoBoii (puc. 2, puc. 3). Bece
TIOJICHHU Jepkanuch Ha u3obare 0-20 M. MakcuManbHBIC
repeMenieHus ToJeHel B TedeHue uiois gocruranu 20-50
KM.

B aBrycte TroineHH MpOODKATH KOMIAKTHO IEP>KaThCs B
I0T0-BOCTOYHOM gacTn OHEXCKOTO 3aJIMBa, ¥ HE COBEpILa-
JIM TIepexofioB Ha ceBep K M. [nyOokwuit. OquH U3 TiOJNE-
Helt (Ne151206) B koHIIE aBI'ycTa MUTPUPOBAT B JIBUHCKHUI
3anuB. JIBUTasch BIOJb Oepera, TIONEHb B TEUEHUE TPEX
cytok mporien 6onee 180 kM (puc. 2, puc.3).

does not determine the accuracy of the observation,
and these data are assigned the class “B”. The locations
showing animals on the mainland were excluded from
the analysis. To analyze the daily migrations of the
animals, the principle of “one day — one observation”
was used. For daily observation, the nearest position
to 12-00 MSK was chosen (Svetochev et al., 2015b).

In July the seals remained in Onega Bay in the area
between Glubokiy Cape and Kiandsky Cape, and only
No 151207 left to the south toward Kustovoy Cape
(Fig. 2, Fig. 3). All seals stayed at the 0-20 m isobath.
The maximum migrations of the seals during July
reached 20-50 km.
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Fig. 3. The distribution of bearded seals with STT NeNe

B cepeanHe ceHTsOps ABa mepenarduKa MPEKPaTHIIU I10-
naBath curaaisl (NeNe 151206 u 151207), a nBa ToNeHS B
TEUCHHUE CCHTAOPS OCTABAJIUCH B FOXKHOW M FOT0-BOCTOYHOMN
yacTSIX OHexcKoro 3anuBa, nepemMeniasch oT M. [myookuii
(Ha BOCTOKE) 110 YCTha p. YHEk)Ma Ha 3anaje. Mopckoi 3ail,
MHUTPUPOBAaBIINI B JIBUHCKUIA 3aJIUB, B CEHTOpPE HAXOAMII-
Csl B CeBEpHOM yacTu r0. YHCKas, Tie morud B pe3yibrare
HamajeHus Oyporo mensens (MOTHOIIEro THOJCHS C JaTdYu-

12857 no nanueM JICT B Benom mope B 2015
110719 and 112857 in the White Sea in 2015

In August, the seals continued to stay compact in the
southeastern part of Onega Bay and did not move
north to Glubokiy Cape. One of the seals (No 151206)
migrated to Dvina Bay in late August. Moving along
the coast, the seal moved over 180 km in three days
(Fig. 2, Fig. 3).

In the middle of September, two transmitters ceased
to give signals (No 151206 and 151207). Two seals
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KOM Ha CIIUHE CIy4aifHO 3aMEeTHJIU TypUCTHI, BIIOCJIEACTBUU
MeJIBeb yTAIlWI TylIy TrojeHs B Taiiry, JICT oOHapyxuTh
HE CMOTIIIH, XOTS AaT4uK pabdoran g0 23.11.15).

B okTsa0pe nBa paboTaronmx AaT4MKa MOKa3aiu, YTO TIONe-
HHM OCTaBaJIMCh B IOJKHOH U IOr0-BOCTOYHOM yacTax OHex-
ckoro 3aymBa. B Hos0pe TroneHu 3amnm B ycThe p. OHera,
IJIe ¥ OCTaBAJIKCh JI0 KOHIIA paOOTHI TaTYMKOB (prc.3).

OueBUAHO, YTO OCEHBIO MOPCKHE 3aMlIbl YXOIAT B I0XKHYIO
4acTh 3aJIMBa, TaM B OTO BPEeMs HAXOAATCS CKOIUICHHUS KO-
PIOIIKH, CeNbIH, peuHoi kamOanbl. Priba B muTaHUU MOp-
ckoro 3aiiia B benom Mope octaeTcst BAXKHBIM KOMIIOHEHTOM
B TeueHue Bcero roga (Ceeroues, Cerouena, 2015; Ceeto-
geBa, 2013; Svetocheva, Svetochev, 2015). ITo3atomy Takue
CE30HHbIE NepeMEUIeHHs] CBOMCTBEHHBI KaK MOJOIBIM, TaK
U B3POCIBIM TIONEHSIM. BO3MOXHO, YTO B3pOCibIEe TIOJIEHU
COBEpIIAIOT OOJiee IIMTENbHBIC M MPOTSHKCHHBIC KOUCBKH,
YTO MOATBEPKIAET MUTPALIAS OJHOTO U3 MEUEHBIX TIOJIEHEH.
Hamm HaOnroneHus B TEUEHHUE psAla JIET, a TAKXKE OMPOCHI
PBIOAKOB IMOKA3aJIH, YTO MOPCKHE 3aHIIBI MOSIBIISIOTCS HA OT-
Mensix B OHEKCKOM 3aJIMBE Cpasy MOCie pacnaJeHus MpH-
MaiHOro Jbja. TrOJMIEeHH MOKHIAIOT 3aJIiB, KOTJa B Hauaje
3UMBI (hopMHupyeTcsl mpumail. JIbAbI BBITECHSIOT THOJICHEH
Ha ceBep B 007acTh Pa3BOAUIN W OUTOrO JbJa, TIE MOPCKUE
3aif1ibl POBOJAT Belo 3uMy. Ha 3uMoBKy B benom Mope octa-
I0TCS HE TOJIBKO MOJIOZABIE TIOJIEHU, HO U B3POCIIbIE CaMLIbI U
caMK{. DTO MOATBEPIKIACTCS HAOMIOMECHIEM CaMOK C JIeTe-
HBIIAMH B (eBpayie-MapTe Ha OutoM by B BocTouHoi u
3anaaHoit Conosenkoit Canme.

HccnenoBanue ObUIO BBIMOIHEHO MPH MOAJNCPIKKE [TPOSKTa
Ne2014-14-579-0115-020, RFMEFI60714X0059.

stayed in the southern and southeastern part of Onega
Bay during September, moving from Glubokiy Cape
(in the east) to the mouth of the Unezhma River in the
west. The bearded seal that swam to Dvina Bay was
in the northern part of Unskaya Bay in September
where it died as a result of an attack by a brown bear.
A dead seal with a tag on its back was accidentally
noticed by tourists; later the bear dragged the seal
carcass into the taiga; detection of the tag failed,
although the tag worked until November 23, 2015.

In October, two working tags showed that the seals
stayed in the southern and south-eastern part of Onega
Bay. In November, the seals entered the mouth of the
Onega River, where they stayed until the transmitters
stopped working (Fig.3).

It is obvious that in autumn bearded seals leave
to the southern part of the bay where there are the
assemblages of smelts, herrings, and European
flounders. Fish remain an important component of
the diet of White Sea bearded seals the whole year
(Svetochev, Svetocheva, 2015, Svetocheva, 2013;
Svetocheva, Svetochev, 2015). Therefore, such
seasonal migrations are typical of both young and
adult seals. It is possible that adult seals conduct
more long-term and extensive migrations, which is
confirmed by the migration of one of the tagged seals.
Our observations over a number of years, as well as
enquiries of fishermen, have shown that bearded seals
appear on the shallows in Onega Bay immediately
after the break-up of fast ice. The seals leave the bay
when fast ice forms in the beginning of winter. The
ice forces the seals northward into the area of ice
leads and broken ice, where bearded seals spend the
whole winter. Not only young seals, but also adult
males and females, stay for wintering in the White
Sea. This is confirmed by the observation of females
with calves in February-March on the broken ice in
the Vostochnaya and Zapadnaya Solovetskaya Strait.

The study was carried out at the support of the project
No 2014-14-579-0115-020, RFMEFI160714X0059.
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BBeagenne: B ycnoBusix Bo3pacTarolleld ¢ KaKIbIM I'OIOM
AHTPOIIOT€HHON Harpy3Kd Ha MPUPOJHBIE SKOCHCTEMBI, KO-
TOpasi BO MHOTOM OOYCIIOBJICHAa aKTHBHBIM Pa3BUTHEM IIPO-
MBIIIUIEHHBIX 00BEKTOB U CEITLCKOTO XO035HCTBA, CTAHOBUTCS
Bcé Oojiee aKTyaIbHBIM MOA00p MH(GOPMATUBHBIX KPUTEPHU-
€B, KOTOpPBIEC MO3BOJIAT JaTh MOJHOICHHYIO M CBOEBPEMEH-
HYIO OIICHKY BO3/EHCTBHSA aKTHBHOCTH YeJOBEKa Ha OHOTY,
B YAaCTHOCTH, W Ha Cpeay, B LEJIOM. XOPOIIO U3BECTHO, YTO
O6moTa SABISETCS HEOTHEMIIEMOW YacThIO JIFO00H 3KOCHCTe-
MBI, aKTUBHO YYacCTBYET B OMOT€OXMMHYECKHX IMPOIECCax.
B coctaB OHOTHI BXOAAT KaK KIETOYHBIE OpraHU3MbI (Oak-
TepuH, TPUOBI, PACTCHHS, KUBOTHBIC), TAK M JTOKJICTOUYHBIC
(hopMBI JKU3HU (BUPYCHI, OakTeprodarm).

Ha npumepe sxocucreMsl JIaoKCKoro o3epa Xopouio npo-
CIIC)KUBAIOTCS B3aMMOCBSI3aHHBIC TPOIECCHl HAa Pa3HBIX
Tpordeckux ypoBHsAX. Tak, HCCIICAOBAHHUSA CTPYKTYPHI
OMOMAaCCHl ¥ BEJIMYHHBI ()YHKIHOHATBHBIX XapaKTCPUCTHK
IUTAHKTOHHBIX BOJOPOCIIEH MOKa3alld CYIICCTBEHHBIH POCT
o0IIero ypoBHsI BEreTallMM BOJIOPOCIHICH, a TaKkKe pe3Koe
YBEIIMYCHUE KOJNMYECTBA CHHE-3CIEHBIX BOAOPOCICH B
CTPYKTYpe MOMyJISIIuK B JeTHUI ce30H (Jleranckas, 2002).
DTO SBWIOCH CICACTBHUEM YBEIHUYCHHS KOHIICHTpanui 00-
miero gocdopa (mo 26-27 mkr/m) B Bomax Jlagokckoro o3epa
(Pacmiernna, 1992, Niinioja et al., 1996). Taxxe ObUTH OT-
MEUCHBI MMPHU3HAKH TATOJOTHH B COOOIIECTBE 300TUTAHKTO-
Ha (AHznpoHHuKOBa, 1991). MccnenoBanne NOBEpXHOCTHBIX
Bon Jlamokckoro Oaccefina ([IpabkoBa, 2002) moka3zaio
BBICOKHH YPOBEHB COACPIKAaHUS BBICOKOTOKCHYIHBIX XHMHU-

Introduction: In circumstances of increasing
human-induced influences on the ecosystem every
year, which is largely due to the active development
of industrial facilities and agriculture, the selection of
informative criteria to measure these impacts becomes
increasingly relevant. Monitoring these perturbations
will allow a full and timely assessment of the impact
of human activity on the biota, in particular, and on
the environment, in general. It is well known that the
biota is an integral part of any ecosystem,; it actively
participates in biogeochemical processes. Biota
includes both cellular organisms (bacteria, fungi,
plants, animals), as well as pre-cellular life forms
(viruses, bacteriophages).

Within the ecosystem at Lake Ladoga, the interrelated
processes at different trophic levels are well defined.
For example, studies of the structure of biomass
and the magnitude of functional characteristics of
plankton algae showed a significant increase in the
overall level of vegetation of algae, as well as a
sharp increase in the amount of blue-green algae in
the structure of the population in the summer season
(Letanskaya, 2002). This was a consequence of an
increase in the concentrations of total phosphorus
(up to 26-27 pg/l) in Lake Ladoga (Raspletina, 1992;
Niinioja et al., 1996). Pathological characteristics
were also noted in the community of zooplankton
(Andronnikova, 1991). The examination of the
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YECKUX BEIICCTB: XJIopodopma, OCH3aMUpeHa, reKcaxyiop-
oenzomna, y-I' XU, JAT, A4, AAE, nomuxiopoudeHuios,
KCWJIONa, HE(QTENPOAYKTOB, (PCHOJNA, TSHKEIBIX METaJUIOB.
Bce 3TH TokcHYeCKHe COCIMHCHHS TaK WM WHAYC CBSI3aHbBI
C TPOMBIIIICHHON WU CEIBbCKOXO3SHCTBEHHON OTpacis-
MU YEJIOBEUCCKOW JEATCIHFHOCTU. BBICOKAs KOHIICHTpAIUS
BBICOKOTOKCHYHBIX XMMHYCCKUX BEIICCTB B BOJC SIBHJIACH
MPUYHHOM MOSIBIICHUS CITy4aeB TOKCHKO30B PhIO ([pabkoBa,
2002). TOKCHKOIOTHYECKHUI aHaIU3 OOpasIOB IIEPCTHOIO
MOKPOBA, MEUCHH, IMOYCK U MBIIICYHO!N TKaHu OT 43 ocobeit
JIAJTOKCKOM KOJIBYATOW HEPIIbI, TOTHOIINX B PHIOOIIOBEIIKIX
CETsIX, IOKa3aJl BEICOKUE KOHI[CHTPAIIMHU TSKEJIBIX METaJIIOB
(Hg, Cd, Pb, Cu, Ni, Zn) B TKaHIX U OpraHaxX >KABOTHBIX
(Mengenes u ap., 2006). CTaHOBUTCSI BIIOJIHE OYEBUJIHO,
YTO 3aTPOHYTHI BCe TPOPHUUCCKUE YPOBHU IKOCHUCTEMEBI Jla-
JIO’KCKOTO 03epa.

MHuoronieTHrE HAOMIONEHUS 32 YHUCICHHOCTBIO JIAT0KCKOM
Kopuatoil Hepnsl (Phoca hispida ladogensis Nordquist,
1899) mokaszanm CymecTBEHHOE COKPAICHHE MOITYIISIINHU C
20000 ocobeit B 1932 r. (Hanckuii, 1932) no 3000 — 5000
ocobeti 82001 1. (Verevkin et al., 2005) (puc. 1). 3o ssBUIIOCH
MPUYUHOM JUIs1 OXpaHbI 3TOTO BUJA U 3aHECEHHS J1aJ0KCKON
konpyaroil Hepnel B KpacHyto kHury PO, xak «kareropus u
cTaryc 3, peAKHid, OTHOCUTEIHFHO MAJIOYNCICHHBINA y3Koape-
aJbHBIA NOABUI, MOPCKOM PENMKT U SHAEMHUK JIagoxkcKoro
03., HAXOZIUTCS B PUCKOBAHHOM IIOJIOXKEHHUHU U3-3a ypOaHHU3a-
1uH OeperoB o3epa u 3arpsi3HeHus BoAsL...» (KpacHas kaura
PD, 2001).

Marepuan u Metoasl. B asrycre 2007 1. pu ¢unHaHCO-
Boit mommepxkke USA Marine Mammal Commission Obu1
BBINOJIHEH IMMJIOTHBIN IPOEKT 110 M3YyUSHHUIO CTaTyca 370po-
BbsI CBOOOIHOXKMBYILCH IOITYJISIUK JIQJI0KCKOH KOJIBYaToOH
Hepusl (Phoca hispida ladogensis Nordquist, 1899). Ha-
YYHO-HCCIIEIOBATENbCKUE PabOThl IIPOBOAMINCH HA TEPPH-
topuu I'TIPY Ilpupoxnnsiii napk «Bamaamckuii apxumnenar»
IpY COAENHCTBUY PYyKOBOJCTBA U COTPYIHHUKOB Iapka. B xoze
Hay4YHO-HCCIIEIOBATEIBECKOM dKCIEeUINK ObLTH 00Ccie10Ba-
HBI ocTpoBa Bamaamckoro apxunenara (baeHHBIE 0-Ba, 0.
3anmanueiii CocHoBBIN, 0. Boctounsiii CocHoBbll, Kpecto-
Bble 0-Ba). O030p OCTPOBOB MPOBOANIN METOAOM HIIIOIIOY-
HO-CYZIOBOTO 00CIIeIOBaHMsI C BBICAIKOM MM 0€3 BBICAIKH
Ha Oeper. IToronoBHBII TozCUeT 3Bepel BEICS ¢ yTOOHBIX
JUISL TIPOCMOTpPA BCEro JIKOMINA €CTECTBEHHBIX YKpPBITHH
¢ npuMeHeHHeM OuHokier (20x60, 12x40). ITapamrensHo
C BU3YQJIbHBIM ITOJICYETOM IPOBOIMIOCH (oTorpaduposa-
HUE 3aJEXKeK ¢ MoMoInsio nnppossx kamep (Canon) u 35
MM kamepsl (Canon), a Takxke Belach BUAEOCHEMKA C TIPH-
MeHeHueM 12 MM mepeHocHOU Buaeokameps! (Panasonic).
[To3nHee YHMCIEHHOCTH JKMBOTHBIX YTOYHSIACh B COOTBET-
cTBHU ¢ hoTo- 1 Buneomarepuanamu. ExxeHeBHO Ha Gepery

surface water of the Ladoga basin (Drabkova,
2002) showed high levels of highly toxic chemicals:
chloroform, benzapyren, hexachlorobenzene, y-HCH,
DDT, DDD, DDE, polychlorinated biphenyls, xylene,
petroleum products, phenol, heavy metals. All these
toxic compounds, one way or another, are related
to the industrial or agricultural branches of human
activities. The high concentration of highly toxic
chemicals in the water caused the occurrence of fish
toxicoses (Drabkova, 2002). Toxicological analysis
of samples of the fur, liver, kidneys and muscle tissue
from 43 Ladoga ringed seals that had died in fish nets
showed high concentrations of heavy metals (Hg, Cd,
Pb, Cu, Ni, Zn) in their tissues and organs (Medvedev
et al., 20006). It becomes quite obvious that all trophic
levels of the ecosystem of Lake Ladoga are affected.

Long-term observations of the number of Ladoga
ringed seals (Phoca hispida ladogensis Nordquist,
1899) showed a significant reduction in the population
from 20 000 individuals in 1932 (Chapski, 1932) to
3000-5 000 individuals in 2001 (Verevkin et al., 2005)
(Fig. 1). This decline was the reason for protection
of this species and listing the Ladoga ringed seal in
the Red Book of the Russian Federation, as “category
and status 3, a rare, relatively small in numbers,
narrow-range subspecies, marine relict and endemic
of Lake Ladoga, it is at a risky position due to the
urbanization of the lake shores and water pollution...”
(the Red Data Book of the Russian Federation, 2001).

Material and Methods. In August 2007, by financial
support from the USA Marine Mammal Commission,
a pilot project on the health status of the Ladoga
ringed seal (Phoca hispida ladogensis Nordquist,
1899) population was conducted. The research works
were carried out in the territory of the State Nature
Protection Institution “The Natural Park ‘Valaam

Archipelago’ ” with assistance of park employees.
During the research expedition, the Valaam
Archipelago Islands were surveyed (Baenniye

Islands, Zapadniy Sosnoviy Island, Vostochniy
Sosnoviy Island, Krestoviye Islands). The survey
of the islands was carried out by the boat-and-ship
with or without landing. Animals were counted from
natural shelters convenient for viewing the entire
rookery with the use of binoculars (20x60, 12x40). In
parallel with visual counting, photos of the haulouts
were taken with digital cameras (Canon) and a 35
mm camera (Canon), and video was recorded with a
12 mm portable video camera (Panasonic). Later, the
number of animals was reconfirmed in accordance
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Puc. 1. I3mMenenne o0mmieit YNCIIEHHOCTH JIaI0KCKOH KopaaToit Heprsl (P. hispida
ladogensis Nordquist, 1899) ¢ 1932 o 2001 rox

Fig. 1. Change of total number of the Ladoga ringed seal (P. hispida ladogensis Nordquist,
1899) from 1932 till 2001.

0. COCHOBBI B CBETIIOE BPEMsI CyTOK IPOBOMIIOCH OT 1 J10
5 y4eToB, 32 OKOHUYATEIHHYIO ITU(PY YUCICHHOCTH Ha Oepe-
Ty MPUHATH MAKCUMAJIBHBIC JUTSI KQXKIOTO JTHS MOKa3aTellu.
Bcero Obu10 mipoBeneHo 47 HAOMIONCHHUIH.

[Ipu perymspHBIX 00X01aX BOKPYT OCTPOBOB OBLIH OOHApY-
JKEHBI TPYITHBIE OCTAHKH OT 5 MAaBIIUX 0COOEH J1aJT0KCKOM
HEpPIBI PA3HOTO CPOKa TaBHOCTH (OPUEHTHPOBOYHO OT 2 110 5
JIET), OT KOTOPBIX OBLIH OTOOpaHbI 00pasIbl TKAaHEH U (par-
MEHTHI CKEJICTOB.

[Ipu obcnemoBaHNU OEPETOBOH JIMHIH C CEBEPO-BOCTOYHOMN
CTOpPOHBI ocTpoBa 3arnanaHbelii COCHOBBIHA, ObUT HalJCH TPYTI
MTOJIOBO3PETION OCOOM caMIla JamoXKCKOW HEepIbl. YdacT-
HUKAMH 3KCIEAUIIH OBLUTH TPOU3BEICHBI BU3yaJIbHEBIA OC-
MOTp, 00OMep, a TaKKe MaTOJIOTO-aHATOMHUYECKOE BCKPHITHE
C TOCIEIYIOIIUM OTOOpOM 00pa3IoB TKAHEH W OpPraHOB
(TTonKoXKHAS )KUPOBas KIIETUATKA, KUIICUHUK, KETYIOK, JIeT-
KHe, CEPAIIe) U OAaKTCPUOIOTTICCKOTO H XUMHIKO-TOKCHKO-
JIOTHYECKOTO aHAN30B (KOHCEPBAIKs 3aMOpPaKHBaHUEM), a
TaKKe CIeNIaHbl Ma3KU-0OTIIeYaTKy (Taom. 1).

PesyabTarsl uccienoanuii m Oocyxnenmne. B xome 00-
CJIeIOBaHUS OCTPOBOB U pupoB Bamaamckoro apxumenara

with the photo and video materials. On the shore of
Sosnoviy Island, 1 to 5 counts were conducted daily
in daylight hours. The highest indicators for each
day were taken as the final figure of the number of
individuals on shore. A total of 47 observations were
conducted.

During regular surveys around the islands, the
remains of 5 dead Ladoga seals of various ages (2
to 5 years) were found, and samples of tissues and
fragments of skeletons were collected from them.

When examining the shoreline from the northeastern
side of the Zapadniy Sosnoviy Island, a dead sexually
mature male Ladoga seal was found. A visual
inspection was conducted, measurements were taken,
as well as a necropsy with subsequent selection of
tissue and organ samples (subcutaneous fat, intestine,
stomach, lungs, heart) for bacteriological and
chemicotoxicological analyses (freeze preservation),
as well as tissue smears (table 1).

Research Results and Discussion. During the survey
of the islands and reefs of the Valaam Archipelago,
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kostpuaroit Hepmel (P. hispida ladogensis Nordquist, 1899)

Tab6mn. 1. BumoBoii cocTaB u aTOreHHBIE CBOHCTBa MUKPOQIOPHI, BBIACICHHON U3 BHYTPEHHUX OPTaHOB JIaI0KCKOH

Table 1. Species composition and pathogenic properties of microflora isolated from internal organs of the Ladoga

ringed seal (P. hispida ladogensis Nordquist, 1899)

MeTopg, HaKTepuonorMyeckoro uccnegsoBaHuAa

Bacteriological examination method

MasKu — oTnevaTku KynbTypanbHbiit 6aKTEpUONOrMHeckuiA NOCEB U3 BHYTPEHHMX Buonpoba Ha 6/n
OpraHos (cepaue, Nérkme) Ha NuTaTeNbHble cpeabl: Benbix Mbilax
W3 BHYTPEHHUX
opraHos (cepaue, Bacterial culture swab from internal organs (heart, lungs) for Bioassay on BALB/c
NErKue, ¥enynokK, nutrient media: b/a
KWLWEYHWK,
numdartunyec
Kuid y3en)
Tissue smears from
internal organs (heart,
lungs, stomach,
intestine, lymph node)
OBHapyxeHbl Cpepa dHpo / and.- KpoeaHoW arap
bakTrepumn poaos: AnarH. cpepa K-2
Klebsiella, (remonuTryeckuii Tect)
Endo medium/DDx.
Enterococcus, medium K-2 Blood agar
Clostridium (hemolytic test)
BuioeneHa BoigeneHa BblioeneHa NonosutensHan
NAKTO30MNONOKMTENbHAA remMoNMTUYEeCKanA KynbTypa (y-
KynbTypa 6akTepuii KynbTypa (B- remonus) Positive
poaa Klebsiella remonus) baktepmii bakTepuit poaa
popaa Klebsiella
(Klebsiella Enterococcus
pneumoniae) (Klebsiella (Streptococcus
pneumoniae)
faecalis)

OblTM OOHApYXKEHBI TPU MACCOBBIE 3AJIEKKH JIAJ0KCKOU
Heprbl, a UMeHHO: Ha 0. COCHOBBIN (puc. 2), Ha OONbBIION
nyne B 150 M ¢ roro-3amaaHoii cTopoHsl 0. COCHOBBIH, a Tak-
ke Ha syne Mexnay KpecroBeimu o-amu. OOImasi oreHka
YHCIIEHHOCTH HepIbl Ajsi Bamaamckoro apxwumenara B aB-
rycte 2007 1. coctaBmia He 6ornee 100 ocobeit, mpu MUHH-
MaJIbHOM pa3Mepe 3aJeKKH 4 1 MakCUMabHOM — 83 0Cco0H.

three large haulouts of Ladoga seal were detected, as
follows: on Sosnoviy Island (fig. 2), on a large rocky
island (skerry) 150 m from the southwestern side of
the Sosnoviy Island, as well as on the skerry between
the Krestoviye Islands. The total estimate of the
Ladoga seal population for the Valaam Archipelago
in August 2007 was no more than 100 individuals,
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VYuauteiBas, uto ¢ 1989 . mo 1995 r. mpu yderax B neTHHHA
neprof (BTopas TOJOBHHA HIOHS - aBTYCT) OOIIasi OleHKa
YHCICHHOCTH JUTs1 BamaaMckoro apxmIiienara coCTaBisia He
6omnee 130 - 150 ocobeit (Mensenes, Cunmis, 2004), cra-
HOBHTCSI BO3MOXKHBIM IPEAIIONIOKHATE, YTO IMEETCS TCHACH-
U K JaTbHEHUIIeMy CHIKCHUIO YHCICHHOCTH TOMYIAINN
JIAZJ0KCKOIM HEPIBL.

20 aBrycra mocie mTopMa Ha Oeper ¢ CeBepO-BOCTOYHOU
CTOPOHBI OCTPOBA BBIHECIIO OTHOCHTEIILHO CBEXKHUH TPYII Jla-
noxkckoi Heprbl. [lonm — camen. Bo3pact — npumepno 6-10
net (B3pocieiit). 3yoHast gopmyna: 13/2C 1/1 P4/4M 1/1 =
34. Bce meynsie 3y0bl ¢ IBYMsI KOPHSIMH U C pacuJICHEHHON
KOpOHKOH. 3yObI Oenble, He CTOYEHBI, IPU3HAKOB MTaTOJIOTHH
He oTMedeHo. OKpac BOJIOCSIHOTO TIOKPOBa Ha CIIUHE U MO
0OKaM — TEMHO-OYpBIii CO CBETIIBIMH OBaJIbHBIMH KOJIBIIAMH,
Ha OpIOIIHOM CTOpoHE — Oolsiee cBeTIbIA. bbul mpon3senexn
oOmep Tpyna. JnnHa Tena oT KoHIa MOpbI (HOCa) 10 KOHIA
XBOCTa II0 CIMHHOW noBepxHOcTH — 118 cM. J[nuHa Tena ot
KOHIIa MOPJIBI 10 KOHIIA 33IHUX JIACTOB 10 CIIMHHOM ITOBEPX-
HocTH — 141 cM. PaccrosiHne OT KOHUHKA HOCA JI0 TIEPETHETO
Kpas nepeasero jacra — 43 cM. [lonepeunslii (mogMblmIey-
HBIN) 00xBat Tena — 95 cMm. [Ipu BU3yaqsHOM OCMOTpE TpyIia
HEpIIbI OBIJIO OTMEYEHO: KUBOTHOE YIIUTAHO, B 00JaCTH MOp-
JIbl ¥ TIEPEAHUX JIACT UMEIOTCSI OBPEXKICHHS 1EJTOCTHOCTH
KO)KHOTO TIOKPOBa, BUAAMMBIX TTOBPEXKICHUH Yeperia U cKelle-
Ta He HAOIIoaeTCsl, IIa3a OTCYTCTBYIOT (BBIKJIEBAHBI IITHIIA-
Mu). CIo¥ MOJKOXKHOTO JKMpa B HECKOJIBKHX TOYKAX BJOJb
cruHEI U xuBoTa — 4,5 - 5,0 cM (puc. 3). beuto npoussene-

Puc. 2. 3anéxxa 1amox-
CKOY KOJIBYaTOH HEPITBI
(P. hispida ladogensis
Nordquist, 1899) na o.
CoCHOBBII

Fig. 2. The haulout of
the Ladoga ringed seal
(P. hispida ladogensis
Nordquist, 1899) at the
Pine Island

with a minimum colony size of 4 individuals and a
maximum size of 83 individuals. Taking into account
that from 1989 to 1995, the counts for the summer
period (the second half of June to August) showed
a total estimate for the Valaam Archipelago of no
more than 130-150 individuals (Medvedev, Sipilya,
2004), it suggests that there is a tendency for a further
decrease in the size of the Ladoga seal population.

After a storm on August 20, a relatively fresh
corpse of a Ladoga seal was found on shore on the
northeastern side of the island. This was an adult male
about 6-10 years of age. The dental formula was: |
3/2 C 1/1 P 4/4 M 1/1 = 34. All buccal teeth had two
roots and a dissected crown. Teeth were white, not
ground down, and with no signs of pathology. The
color of the pelage on the back and sides was dark
brown with light oval rings, and more light in color
on the ventral side. The length of the body from the
end of the face (nose) to the end of the tail along the
back surface was 118 cm. The length of the body
from the end of the face to the end of the hind flippers
along the back surface was 141 cm. The distance from
the tip of the nose to the front edge of the foreflipper
was 43 cm. The cross body (axillary) girth was 95
cm. A visual inspection of the dead seal showed
the following: the animal was well-nourished, the
integrity of the skin in the area of the face and the
foreflippers was damaged, no visible damage of the
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HO BCKpBITHE KUBOTHOTO. BBUTO OOHApyXeHO: B OpIOIIHON
MIOJIOCTH TIOJIHBIN paciaji BCeX MapeHXMMATO3HBIX OPraHOB
(meyeHp, cene3eHKa, MOMKENYOUHas XKee3a, ITOYKH), BCe
OTJEJIbl KUIICYHNKA TUIICPEMUPOBAHbI, HAIIOJIHEHBI ra3aMy,
HKENYIOK IyCTOW; B TPYIHOW IOJOCTH TMPHCYTCTBYET BOIA
(mpumepno 50 — 100 mir) ¢ mpumeckio kposu (hwc. 3), B mipa-
BOM H JICBOM JIETKOM OTMEUYEHBI MEJKHE O4Yaru KpyHO3HOU
ITHEBMOHHH, CepIIle MAaKCUMAIILHO KPOBEHAIIOJIHEHO, THIIe-
PEMHPOBAHO, CTCHKH YTOJIICHBI, COCYIBI Cep/la paciIupe-
HBL. [1o pe3ynpraram maronoro-aHaTOMHYECKOr0 HCCIIeNoBa-
HUS TpyIa HEPIbl MOXKHO OBUIO CHENaTh MpeIBapUTEIILHOS
3aKJIIOYEHHE O TOM, YTO )KUBOTHOE TIOTHOJIO IPHMEPHO 5 — 7
CYTOK Ha3ajl, yTOHYJIO (BO3MOXHO, TIPH 3aITyTHIBAHHU B PhI-
OornoBHOH cetH). [laTonoro-aHaroMu4eckas KapTHHA H3Me-
HEHUI MOP(OIOrNYeCKOr0 CTPOCHHS JIETOYHON TKaHH OblTa
XapaKkTepHa JUIsl BSUIOTEKYILEeH KPYITO3HOH MHEBMOHHH.

B pesynbrare 6aKTepHOIOTHIESCKOTO UCCIICOBAHUS U3 TKa-
HE JIETKOTOo M cep/iiia ObUTH BBIZEIEHBI TATOTEHHBIE MUKPO-
opraunusmsl pona Klebsiella (K. preumoniae) u cTpenToKkok-
ka rpymmsl «JI» Str. faecalis (pood Enterococcus: Str. faecalis),
(nabmn. 1) KoTopbie MOIIK OBITH ATHOJIOTHUECKON MPUYHHOMN
Pa3BUTHS THEBMOHHMHK (U Jp. MMATOJOTHH) Y OCOOU JIa0K-
CKOM HEepIIbL.

pucyHok 3. Hanuuaue BossI ¢
MIPUMECHIO KPOBH B IPy/IHON
MOJIOCTH Yy TpyTHa Jag0KCKOM
KoJIpuaToi Hepmsl (P, hispida
ladogensis Nordquist, 1899)

figure 3. Presence of water
with blood impurity in the
sternal cavity at a corpse of the
Ladoga ringed seal (P, hispida
ladogensis Nordquist, 1899)

skull and skeleton were observed, there were no eyes
(pecked out by birds). A layer of subcutaneous fat
at several points along the back and abdomen was
4.5-5.0 cm (fig. 3). A necropsy was performed and
the following was found: in the abdominal cavity,
the total decomposition of all internal organs (liver,
spleen, pancreas, kidneys), all parts of the intestine
were hyperemic, filled with gases, the stomach was
empty; in the sternal cavity there was water (about
50-100 ml) with blood impurity (Fig. 3); in the right
and left lungs, small foci of fibrous pneumonia were
noted, the heart was fully filled with blood, hyperemic,
the walls were thickened, and the vessels of the
heart were dilated. Preliminary conclusion from the
necropsy suggests that the animal had died 5-7 days
earlier due to drowning (perhaps from entrapment
in a fish net). The necropsy pattern of change in the
morphological structure of the lung tissue was typical
for the smoldering fibrous pneumonia.

As a result of bacteriological examination,
the pathogenic microorganisms Klebsiella (K.
pneumoniae) and group D streptococci Str. faecalis
(Enterococcus: Str. faecalis) were isolated from a lung
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Tabx. 2. ConeprkaHie HEKOTOPBIX BHICOKOTOKCHYHBIX XUMHYECKAX COEAMHEHUH aHTPOIIOT€HHOTO IPOUCXOXKJIe-
HUS B TKaHAX Jamoxckoi kompuaroit Heprsl (P. hispida ladogensis Nordquist, 1899

Table 2. The content of some highly toxic chemical compounds of human-induced origin in the tissues of the
Ladoga ringed seal (P. hispida ladogensis Nordquist, 1899)

dakTHUECKHi peE3ylibTar, MI/KI
Actual result, mg/kg

I[agmeuonauue IoKaszarens [ToAKOKHAs KUPOBAS P ——
Indicator KJIeTYaTKa Do nodey
Subcutaneous fat ymp
["excaxnopuukiorekcat (o, B, y- 30Mepbl)
Hexachlorocyclohexane(a, B, y-isomers)
0,0048 0,0032
Juxnopgpenunrpuxnopoarau (JIIT) u ero
MeTabOIUTBI
Dichlorodiphenyltrichloroethane (DDT) 0,7994 0,7259
and its metabolites: 0,6939 0,6351
0,0126 0,0060
4.4-1E 0,029 0,0240
JULL 0,0634 0,0611
24-JT
4.4-00T
AnbJpuH
Aldrin 0,0333 0.1102

Beienennsix  MukpoopranusmoB  poma  Klebsiella (K.
pneumoniae) ¥ CTpeNTOKOKKa rpymibl «[1» (pox Enterococcus:
Str. faecalis) (Tabm. 1) OTHOCST K yCJIOBHO-IIATOTCHHBIM MH-
KpoopranusmaM. Hacensist BHyTpeHHHE CITM3HUCThIE 000I0YKH
W BHEIIHHE KOXXHBIC TIOKPOBBI OpPraHU3Ma MJICKOIHTAIOLINX
W TTHL. 3TH 0aKTepuu B OOJIBIIMHCTBE CIydYaeB, CIIOCOOHBI
BbI3bIBaTh 3200J1€BaHUE 1 TUOEIIb 0COOU TOJIBKO IIPH YCIIOBHH
HU3KOW UMMYHHOM PE3UCTEHTHOCTU OPraHU3Ma-XO03s511Ha.

O0a BHIa BBIICIECHHBIX MUKPOOPTaHU3MOB SIBIIIOTCS €CTe-
CTBEHHBIMH JKUTEISIMH JKEITYOUYHO-KUIIIEYHOTO TPAaKTa MIle-
KOIMTAOIMINX W NTUI ¥ HE3aMEHUMBIMH ITTOMOIIHUKAMH B
nporiecce nepesapuBaHus MUIH. OHM OAHMMH W3 TIEPBBIX
KOJIOHM3HUPYIOT OPTaHU3M IIPU POXKIICHUH O0COOM U TIPH TI0JI-
HOLICHHOW paboTe MMMYHHOW CHCTEMBI OpraHHU3Ma-X0351Ha,
MIPUHAMAIOT CaMO€ aKTHBHOE YJacTHE B IIPOUCXOAAIINX TaM
MeTabOIMIECKUX MpOIleccax, CHHTE3¢ BHTAMHHOB, THAPO-
JIM3€ caxapoB, B YACTHOCTH JIAKTO3bI, JIEKOHBIOTMPOBAHUHU
KETIHBIX KUCIIOT, 2MMMUHAIINN TTaTOTeHHBIX OakTepuii. On-
HAKO KaK TOJBKO GKECTKHI KOHTPOJB» CO CTOPOHBI MMMYH-
HOHM CHCTEMbI OpraHU3Ma-X035IMHa 0CNIa0IIsIeTCs, yCIOBHO-TIa-

and heart tissues (table 1) They could have been be
the etiological cause of development of pneumonia
(and other pathologies) in this Ladoga seal.

The isolated microorganisms Klebsiella (K.
pneumoniae) and group D streptococci Str. faecalis
(Enterococcus: Str. faecalis) (table 1) are classified
as opportunistic microorganisms. By inhabiting
the internal mucous membranes and external skin
covering of mammals and birds, these bacteria, in
most cases, are capable of causing a disease and
death of an individual only under conditions of low
immune resistance of the host organism.

Both types of isolated microorganisms are natural
inhabitants of the gastrointestinal tract of mammals
and birds and are indispensable helpers in the process
of digesting food. They are among the first to colonize
the organism at birth and, once the immune system of
the host organism is fully functioning, take the most
active role in metabolic processes occurring there.
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TOICHHBIC MUKPOOPTaHNU3Mbl HAUMHAIOT MPOABJIATL CKPBITHIC
q)aKTOpI)I naroreHHoctd. I1o CYTH, paCUICIUIATh TKAHU U OpP-
TaHbl OpPraHMW3Ma-XO3siMHa Ha COCTAaBIANOIIMC, T.C. NOCAATh
CBOCTI'0 «X0O3sK1Ha» 3aKHUBO.

Y4UTBIBAsL, 9YTO 3TH MUKPOOPTAHU3MbI COXPAHSIIOT )KU3HECTIO-
COOHOCTbH BO BHEIIHEN CPEZIE, BEJIUKA BEPOSITHOCTD TOTO, YTO
TpecHas BoAa (C HU3KUM CONepKaHUEeM COJeH U oaa) sSBIs-
eTcs IONOIHUTEIbHBIM a0HOTHYECKUM (DAKTOPOM CpeIbl, KO-
TOPBIA COCOOCTBYET aKTHBHOMY Pa3MHOKCHHUIO TTATOTEHHON
MHUKpPO(IOpEL. YCTOHYHBOCTD MATOTEHHOM MHKPOQIOPHI K
(hakTOpam BHEIIHEW cpenpl B dKocucTeMe Jlamoxcekoro o3epa
TIOBBIIIIAET PUCK TIepefaddl HHPEKIMU Cpeny 0co0e B TOmy-
JISIMM JTaJOKCKOW KOJIBYaTOW HEPIIBL.

B pesymerare XUMHKO-TOKCHKOJIOTHYECKOTO HCCIICIOBAHUS
W3 TIOAKOKHOW YKUPOBOH KIICTYATKU M THM(ATUICCKOTO y3IIa
TpyIa HepIbl OBUTH BBIIEICHBI BEICOKOTOKCHYHBIC XUMHYEC-
CKUE COCNUHEHU: TeKCaXJIOPIUKIOoreKcaH (o, [, y- m3oMe-
ps1), muxiopdermwiTpuxiopodstad (JJT) u ero MmeTabomuThI
(4.4-0JE, o1, 2.4-A0T, 4.4-J0T), Tarxoke ampapuH (Tad.
2). UaTepecHO OTMETHTH, YTO B pEe3YIIbTaTe paHee MPOBOIH-
MBIX UCCIEIOBAHUI MOBEPXHOCTHBIX BOX Jlamoskckoro Oac-
ceiina (/IpabxoBa, 2002) ObII TakXKe MMOKa3aH BBICOKUH ypo-
BEHb COJICPIKAaHMS BHICOKOTOKCHYHBIX XUMHYCCKHUX BEIICCTB!
xmopodopma, OeH3amupeHa, Tekcaxiopbensona, y-I' XL,
JAT, A0, JAAE, nomuxnopoudeHnnos, Kewiona, HedTe-
MIPOIYKTOB, (DEHOIA, TSHKEIBIX METAILIIOB.

Oco0yt0 HaCTOPOKEHHOCTDH BBI3BIBAaCT OOHApY)K€HHE B TKa-
HSIX TOTUOIIeH 0COOH JIaI0KCKOM KOIBYaTON HEPIThI XJI0POp-
TAHUYECKOTO COCAMHEHUS — ajbapuHa (Tadi. 2). ITOT TOKCH-
KaHT He MoAnaéTcs OMOXMMHYECKOMY Pa3jIOKEHHUIO, OYeHb
YCTOWYMB BO BHEUIHEH cpelie, CUMTAeTCs OJIHUM M3 CambIX
OTIACHBIX MECTUIMIOB (BXOAWUT B TaK HA3BIBAEMYIO «IPs3-
HYIO JIOKUHY»). B HacTosiee BpeMs aibApHH 3apemiéH s
npumeHeHus B Poccun, crpanax EC, GonbIIMHCTBE IITATOB
CIIA ¢ MHOTHX JOPYTHX CTpaHax. AJbAPUH HEPaCTBOPHUM B
Bozie. FIMeeT CBOICTBO OHOAKKyMYIHPOBATECA B HEKOTOPBIX
BUJIAX pacTeHHid. BBICOKOTOKCHYEH IUisi PbIO U JPYTHX BO-
HBIX OpPraHN3MOB. BBICOKOTOKCHYEH IS YenoBeKa U KHUBOT-
HBIX (HEHPOTOKCHH), 00/1a1aeT BEICOKOW KyMYIATHBHOM CIIO-
COOHOCTBIO B OpPraHU3Me, TaK Kak SIBISETCS JIUMO(UIBHBIM
coenrHeHHeM. Tarke aibIpUH HAKaIIMBAaeTCA B KIIETKAX
KPOBH (3PUTPOLNTAX), TIPH OMPEIEIEHHBIX KOHIICHTPAIHAX
BBI3BIBas MX TeMOJN3. BriepBrie moiydeHHbI HaMu pe3yiib-
Tar OOHApYKeHUs aJIbJIpUHA B TKaHsX JIMMpaTuueckoro ysna
(Tabm. 2), CyIecTBEHHO MPEBBIMIAIONIETO €0 KOHIICHTPALHIO
B 00pasIie MOAKOKHOH KUPOBOH KileTdaTky (Tadn. 2), ykas3sl-
BaeT Ha CIIOCOOHOCTh aJIbJJPUHA HAKAIUIMBATHCS B OpraHax u
TKaHsaX JuM¢onods3a. Takum o0pasoM, Mpu ONPEAEIEHHBIX
KOHIICHTPAIMAX aJIbJIPUH MOXKET OKa3bIBaTh MPSMOE BO3ICH-
CTBHE HAa MMMYHOKOMIICTEHTHBIC KJIETKH, BBI3bIBAas HX pas-

These include the synthesis of vitamins, hydrolysis
of sugars, in particular lactose, deconjugation of
bile acids, and elimination of pathogenic bacteria.
However, as soon as the “tight control” from the
immune system of the host organism is weakened,
opportunistic microorganisms begin to manifest the
hidden pathogenicity factors. In fact, they split the
tissues and organs of the host organism into their
components, i.e. they eat their “host” alive.

Given that these microorganisms remain viable
in the external environment, it is likely that fresh
water (with a low content of salts and iodine) is an
additional abiotic factor of the medium that promotes
the active propagation of pathogenic microflora. The
stability of pathogenic microflora to environmental
factors in the Lake Ladoga ecosystem increases the
risk of transmission of infection among individuals in
the population of the Ladoga ringed seals.

As a result of the chemicotoxicological examination,
highly toxic chemical compounds were isolated from
the subcutaneous fat and lymph nodes of the Ladoga
seal corpse: hexachlorocyclohexane (a, B, y-isomers),
dichlorodiphenyltrichloroethane (DDT) and its
metabolites (4.4-DDE, DDD, 2.4-DDT, 4.4-DDT),
as well as aldrin (Table 2). It is interesting to note
that as a result of the previously performed research
of the surface waters of the Ladoga basin (Drabkova,
2002), a high level of highly toxic chemicals was also
shown: chloroform, benzapyren, hexachlorobenzene,
v-HCH, DDT, DDD, DDE, polychlorinated bipheny]s,
xylene, petroleum products, phenol, heavy metals.

Particular alarm is caused by the discovery of the
chlorinated organic compound of aldrin (table 2) in the
tissues of the dead Ladoga ringed seal. This toxicant
is not subject to biochemical decomposition, it is very
stable in the external environment, and it is considered
one of the most dangerous pesticides (belongs to the
so-called Dirty Dozen). Currently, aldrin is banned
for use in Russia, EU countries, most of the US states
and many other countries. Aldrin is insoluble in water.
It has the property of bioaccumulation in some plant
species. It is highly toxic to fish and other aquatic
organisms. It is highly toxic to humans and animals
(neurotoxin), has a high cumulative capacity in the
body, since it is a lipophilic compound. Also, aldrin
accumulates in blood cells (erythrocytes), causing
their hemolysis at certain concentrations. The first
result of the discovery of aldrin in the tissues of the
lymph node (table 2), which significantly exceeds its
concentration in the sample of subcutaneous fat (table
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pyuieHue. B cBoto odepens, MOHMKEHUE YPOBHS UMMYHHOU
PE3UCTEHTHOCTH OpraHM3Ma HEen30eXHO NMPUBEAET K MOBBI-
LIEHUI0 BOCHPUMMYMBOCTU OPraHM3Ma TEIJIOKPOBHBIX KH-
BOTHBIX K AaTOreHHBIM MUKPOOpraHu3Mam. Takum oOpasom,
9TO MOXKET NIPUBECTHU K PA3BUTHIO AMHU300TUYECKOTO MpoIiec-
ca pa3In4yHON 3THOJIOTHU U PE3KOMY CHIDKEHUIO YUCIIEHHO-
CTH B HOIYJISALHH.

Kpome TOro, mpencraBiser HHTEpeC, 4YTO OOHapy>KeHHE
BBICOKOTOKCHUYHBIX COCIMHEHUH B JHMM(ATHUECKUX Yy3/ax
(Tabm. 2), a 3HAYWT, ¥ B KPOBH, MOXKET YKa3bIBaTh HA OCTPYIO
KapTUHY Pa3BUTHS MHTOKCHKALMHM O0COOM 33 KOPOTKHH Bpe-
MEHHOW IIepHOJ, 4TO, HECOMHEHHO, SBIIICTCA CYLIECTBEH-
HBIM JIOIIOJITHEHHEM K CTaHAAPTHOMY HCCIICIOBAHUIO CONEp-
KaHHSA TOKCHYECKHX COCAMHEHUH B oOpas3lax IOIKOKHOIO
’KHpa, KOTOPBIA MO3BOJIET CYAUTH TOJIBKO O XPOHHYECKOM
nporecce HaKOIUICHUSI TOKCMKAHTOB B TEYEHHE ATIUTEIEHOTO
NIEPHO/Ia BPEMEHH.

3akmouenne. B aBrycre 2007 1. ObUIa IPOBECHA YKCIICH-
LUsl TI0 HCCIENOBAHUIO COCTOSIHMS TOMYJISILMU JIaJ0KCKOM
Heprel. B pesynerate mpoBefeHHBIX padoT ObUTHM HaMIeHBI
4acTo MOCELIaeMble MeCTa 3aJIeraHus JIAJOKCKOW HEpIbl B
0e3JIeTOBEIN TTePHO]I, TIOTyYCHBI MaTepHAIIBI [0 OPUCHTUPO-
BOYHOM YMCIIEHHOCTH HEPIIBI HA 3aJI€3KKaX B aBr'yCTe, IPOBeE-
JIleH oTOOp Omomormaeckoro Marepuana. Kpome toro, ObLH
MIPOBENICHEl MHUKPOOHOJIOTHYECKHUE, TTaTONIOTO-aHATOMUYe-
CKHE M XMMHKO-TOKCHKOJIOTHYECKHE HCCIEI0BaHUs OMOIIO-
THYECKOro Marepuaa.

IIpoBenéuHble HccaeA0BaHUS TOATBEPIANUIN, YTO MOMYIISLIUS
JIaJI0KCKOU KOJIbYATON HEPIIbl HAXOJUTCS B KPUTHUECKOM CO-
CTOSIHMM, YHCIIEHHOCTb MOMYJSLUU MPOoaoJKaeT naaars. U3
MIPU3HAKOB, YKA3bIBAIOIIMX Ha Hainune (aKTOPOB aHTPOIIO-
TEeHHOTO TPOMCXOXKIACHUS, CIIOCOOCTBYIOIIMX COKPAIICHUIO
YUCJIEHHOCTHU TOMYJISIIINH JIAJT0KCKON HEPIIbI, OBLITH OTMeue-
HBI:

*  cozepXaHHMe B opraHax JuMmdononsa (Jmmparnaeckux
y3/1aX) W TIOJKOXKHOW >KUPOBOW TKAHH BBICOKOTOKCHY-
HBIX XHMHYECKHX COCIMHEHMH: T'EeKCaXJIOPIMKIOTeK-
caHa (a, B3, Y- m30MepHl), AUXIOPPECHUWITPHXIIOPOITAHA
(JAT) m ero metabomuroB (4.4-AJE, A0, 2.4-J/T,
4.4-1]T), a Taroke anpapura. OOHApYKECHUE allbIPHHA
B TKAHSX MOTHOIIEH HEPITBI YKa3bIBACT HA aKTHBHOE T10-
CTYIIJICHHE B €CTECTBEHHYIO cpefy Jlagokckoro o3epa B
peaIbHOM BPEMEHH 3alpeIiéHHOTO JUIs IPIMEHEHHS Ha
tepputopun Poccuiickoii denepani BHICOKOTOKCUYHO-
IO XMMHUYECKOTO COSANHEHUS U IUPKYISIUIO €TO B TPO-
(ruecKuX ernovKax 3KkocucTeMbl JIagoxkekoro o3epa;

*  MPWIOBHI U THOEIB JIAJOKCKOI HEPITBI B OPYAUIX PBIOO-
JIOBHOTO IIPOMBICTIA,;

2), indicates the ability of aldrin to accumulate in the
organs and tissues of lymphopoiesis. Thus, at certain
concentrations, aldrin may have a direct effect on the
immunocompetent cells, causing their destruction.
In turn, a decrease in the level of immune resistance
of the organism will inevitably lead to an increase in
the susceptibility of the organisms of warm-blooded
animals to pathogenic microorganisms. Thus, this
can lead to the development of an epizootic process
of various etiologies and a sharp decline in the
population.

In addition, it is of interest that the detection of highly
toxic compounds in the lymph nodes (Table 2), and
hence in the blood, may indicate an acute picture of
the development of intoxication of the individual in
a short time period. That is undoubtedly a significant
contribution to the standard study of the content of
toxic compounds in the samples of subcutaneous fat,
which allows us to judge only the chronic process of
accumulation of toxicants for a long period of time.

Conclusion. In August 2007, an expedition was
conducted to investigate the status of the Ladoga
seal population. As a result of the work, frequently
visited haulout sites of the Ladoga seal used during
the ice-free period were found, successful surveys
were obtained on the estimated number of Ladoga
seals at the rookeries in August, and the biological
materials were collected. In addition, microbiological,
necropsy and chemicotoxicological examinations of
the biological samples were carried out.

The research confirmed that the population of Ladoga
ringed seals is in a critical condition, the population
number continues to decrease. Among the signs
indicating the presence of human-induced factors
contributing to the reduction of the population of the
Ladoga seal were the following:

*  Content of highly toxic chemical compounds:
hexachlorocyclohexane (a, f, y-isomers),
dichlorodiphenyltrichloroethane (DDT) and
its metabolites (4.4-DDE, DDD, 2.4-DDT,
4.4-DDT), as well as aldrin in the organs of
lymphopoiesis (lymph nodes) and subcutaneous
fat. Detection of aldrin in the tissues of the
dead Ladoga seal indicates the active entry of
a highly toxic chemical compound banned for
use in the Russian Federation into the natural
environment of Lake Ladoga in real time and
its circulation in trophic chains of Lake Ladoga
ecosystem;
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*  IUPKYISIMS B KOCHCTEME YCJIOBHO-NATOTCHHOW MH-
Kpoduopel: 3HTepoOakTepuil poma Klebsiella (K.
pneumoniae) W CTPENTOKOKKa rpymmsl «/I» (pox
Enterococcus: Str. faecalis), KOTOpast MOXKET BBI3bIBATh
MH(EKIMOHHbIE 3a00JICBaHUs Y YeJIOBEKa U CEITbCKOX0-
3sTCTBEHHBIX )KUBOTHBIX. JTO MOXET YKa3bIBaTh Ha pe-
TYJSIPHBIN COPOC CTOYHBIX BOJ M3 HACEJIEHHBIX ITyHKTOB
Y )KUBOTHOBOJUECKHUX XO35HCTBEHHBIX O0OBEKTOB;

*  CHUMIITOMBI CHI)KCHHOH HMMYHHOH PEaKTHBHOCTH Y
noruOmel ocobu Tag0KCKONH HEPIIBI B pe3ysbTaTe mps-
MOTO BO3IEHUCTBUS HAKOIUICHHOTO B JIMM(aTHYECKUX
y371ax MPEnenbHOH KOHIIEHTPAIMH BBICOKOTOKCHYHOIO
COCIIMHEeHNS — aJIbJIpUHA.

Y4uTHIBast, YTO JIaJ0XKCKasl HEpIIa SBISETCS TOIATOKUBY UM
JKUBOTHBIM W 3aHHMAeT BEPXHUH TPO(PHUECKHI ypOBEHH B
BOIHOU 3KocucTteMe JIagoKCKoro o3epa, CTaHOBUTCSI BO3-
MOXXHBIM YTBEP)KJaTh, YTO TOT MOABU KOJHYATON HEPIIBI
MOXET CITyXXHUTh XOPOIINM OMOWHINKATOPOM 3KOIOTHUECKO-
ro cocTostHUS JIag0KCKOTO 03epa B LIENIOM, BKIIIOYAs 3arps3-
HEHUs U IpYTHe aHTPOIIOTCHHbIE U3MEHEHUSI.

BaarogapHocTH. DKCHEIUIUS 10 MCCIEAOBAHUIO COCTOS-
HUS TIOTYJISIIMM JIAZO0KCKOH KopaaToii Hepriel B 2007 1. cra-
Jla BO3MOXKHOU Onaromapst punancupoBanuio USA Marine
Mammal Commission. ABTOpbI I1yOoko Omaromapsat USA
Marine Mammal Commission 3a npeaocTaBiIeHUE T'PaHTa.
Kpome Toro, aBrops! Gmaromapst k.6.H. B.H. bypkanosa 3a
IIOMOIIb B Ilepesiade rpaHTa B Poccuto.

ABTOpBI BBIPAXXAIOT HCKPEHHIOK OnaromapHocTh B.IO.
[[TaxnazapoBoii, M.B. CokonoBCKOH, aJIMUHUCTpaLUU HU
corpynnukam ['TIPY Ilpuponusiii napk «Bamaamckuii apxu-
Tesiar, a TakXkKe BCeM JO0OPOBOJIBHBIM YIACTHUKAM 3a HEO-
LIEHUMYIO TOMOIIb TTPH ITOATOTOBKE ¥ IIPOBEICHUH HKCIIC/TU-
LY ¥ KOJUIETHATIBHYIO CONMMAAPHOCTB.

*  By-catch and death of the Ladoga seals in fishing
nets and gear;

* Circulation of opportunistic microflora in
the ecosystem: enterobacteria Klebsiella (K.
pneumoniae) and group D streptococci Str.
faecalis (Enterococcus: Str. faecalis), which can
cause infectious diseases in humans and farm
animals. This may indicate a regular discharge
of sewage from populated areas and livestock
facilities;

*  Symptoms of decreased immune reactivity in the
dead Ladoga seal as a result of the direct effect
of the limiting concentration of a highly toxic
compound, aldrin, accumulated in the lymph
nodes.

Given that the Ladoga seal is a long-lived animal
and occupies the upper trophic level in the aquatic
ecosystem of Lake Ladoga, it becomes possible to
assert that this subspecies of the ringed seal can serve
as a good bioindicator of the ecological state of Lake
Ladoga as a whole, including pollution and other
human-induced changes.
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Somov A.G.
Bycatch of killer whales (Orcinus orca) in fishing gear in the Sea of
Okhotsk

The Russian Federal Research Institute of Fisheries and Oceanography (VNIRO), Moscow, Russia

During marine commercial fishing non-target
species get caught incidentally in fishing gear.
Species composition and magnitude of by-catch
depend on regions, terms, fishing equipment and
peculiarities of the animals’ behavior. In the last
decades killer whales have been an object of direct
study. According to estimates of the International

[Tpu BexeHUN MOPCKOTO PHIOOJIOBCTBA B CHACTH MOIIAJAI0T
BUIBI, HE SBIAIONINECS OOBEKTaMU IpoMbIcia. Bumooi
COCTaB M MaclTadbl IPHUIOBA 3aBHCAT OT paioOHOB,
CPOKOB, OpyAIWH JOBa W OCOOCHHOCTEH ITOBEICHHUS
XHUBOTHBIX. B mociennue gecsaTuineTus: Kocarka sBisieTcs
00BEKTOM  TpHCcTalbHOTO u3y4yeHus. Ilo  omeHkam
MKK exerongHass CMEpPTHOCTb KOCATOK B pe3yJbTare

3aIlyThIBaHUS B PHIOOJIOBHBIX CETSIX HEBBICOKA. B cTpanax
cpenu3eMHOMOpBs, y OeperoB lllpu-Jlanku, B BOCTOYHOM
u ueHrpamsHoW [lanuduke, Brimrodas bepuHroBO
Mope, TuOHeT He Oonee 1-2 ocobeit B rox. B ceepHOit
AtnanTuke, y moOepexbs ApreHTHHB u HWHmoHe3nn
MPHUIIOB B ceTH oneHuBaeTcsa MeHee 10 ocobeit (Report of
IWC, 1994). IlpencraBisercsi BaKHBIM OLEHHTH YIPO3BI
KocaTKaM, MaclTad 1 BIUSHHUE PHIOOJIOBCTBA Ha KOCATOK,
MONAAAONINX B Opyaust 10Ba B OXOTCKOM MOpe.

Whaling Commission the annual death rate of killer
whales as a result of entanglement in fishing nets is
not high. In Mediterranean countries, near Sri Lanka
shores, in the eastern and central Pacific, including
the Bering Sea, not more than 1-2 animals perish per
year. In the central Atlantic Ocean, near the coast
of Argentina and Indonesia, the by-catch in nets is
estimated as fewer than 10 animals (Report of IWC,
1994). It seems important to evaluate threats to killer
whales, the magnitude, and influence of fishing on
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CymiectBoBaBiuuii 10 2016 rona ApudTepHbIi TpOMBICEI
THUXOOKEAHCKHUX JOCcOoCel B POCCUHCKUX BOJAX HEraTHBHO
BO3/€ICTBOBAJ HA MOMYISLIIMA MOPCKUX MIIEKOIHUTAIOIINX,
B TOM YHCJIE M KOCATOK. B mpuiioBe B Ipu(TEPHBIX CETIX
KOcaTKa OTMEU€Ha TOJIBKO Ha POCCUHCKOM IMPOMBICIE JIO-
coceil — 1 xuBas B IlerponasnoBck-Komannopckoil moa-
30He U | norubmas — B Kaparunckoit non3one (ApTioxuH
u ap., 2010).

MBpI He pacrionaracM CBEACHHUSIMHU O NPHUIOBE KOCATOK MPH
MacmTabHOM TPaIOBOM IPOMEICTIE PEIOBI B OXOTCKOM MOpE.
Ho cymectByeT puck CTOJIKHOBEHUS CyIOB U Kocarok. Mx-
tronor OxorckpeioBona 0. [ToHOMapeB B mepuox 0XoTo-
MOPCKOIl MHHTaeBO# sKcrequnuy Habmonan B Mapre 1996
roza B ceBepHO# gacTi OXOTCKOTO MOPS ITOTHUOIIET0 B3pOC-
JIOT0 camIa KOCaTKU C MOBPEKACHUSAMHU OT BUHTA CyJHA B
TOJIOBHOM YacTH (JINYHOE COOOIIEHNE).

HaOmionennst 3a MpHUIOBOM KOCATOK IPOBOAWINCH HA II0-
6epexbe Oxorckoro Mopsi B HukomaeBckom paifone Xaba-
POBCKOTO Kpast B JieTHe-oceHHue ce30Hbl 2014-2015 ronos.
CoOupaiach Taxxe ornpocHas HH)OpMALHS.

Kocatku B OXOTCKOM MOpe B 3MMHHH mepHox oOwena-
0T pI0y C SPYyCOB INPH MPOMBICIEC YEPHOTO MaiITyca
(Reinhardtius hippoglossoides) (Kopues u ap., 2014).

Kocatku exxeromHo momxomsaT K mobepexbio OXOTCKOTo
MOpsI KaK B BECEHHHH TEPHOJI, TIPH IPOMBICIIC HEPECTOBOH
CeIIb/IN, TaK U B JICTHE-OCEHHHI CE30H, B IEPHO]] JIOCOCEBOH
Ty THHBL.

INonaganue xocaTok B opyaus j1oBa B OXOTCKOM MOpe IIpo-
UCXOIHUT B OOBIYHBIX paifOHaxX JIETHEro Haryia KOCaToK B
OxotckoM Mope. [1o TaHHBIM CITyTHUKOBOTO MEYEHHS, KO-
catki B OXOTCKOM MOpE MepeMeIaloTCs BAOIb T00EePExXbs
XabapoBckoro kpasi, MarajaHckoil 0071acTu U ceBepo-3ama-
na Kamuarku (bontHeB u fip., HacTosIUi COOPHUK).

Cpenu Bcex BUIOB PHIOHBIX MPOMEBICTIOB B OXOTCKOM Mope
HanOOIBIINMH TTOKa3aTeSIMU PHIIOBA KOCATOK BBIACIIACTCS
MOPCKOH JIOB TUXOOKEAHCKHX JIOCOCEN CTaBHBIMU HEBOJAMH
(tabm. 1). KomrmdecTBO M IUCITIOKAIMS BBICTABISIEMbBIX CTaB-
HBIX HEBOJIOB 3aBHCHUT OT MOAXOJOB jococs: Ha CaxannHe
u Kypunax BeictaBmsercss — 600-700 cTaBHBIX HEBOIOB, Ha
mobepexbe XabapoBckoro kpas — 15-20, B Maramanckoit 00-
nactu — 6-8, Ha 3amagHoM mobepesxbe Kamuarku — 100-150.

KOC&TOK, KaK IMpaBuJIO, K CTABHBIM HEBOJAM IIPUBJICKAIOT JIO-
COCb 1 TIOJICHU, HAXOASAIIUECCA B JIOBYIIIKEC HEBOAA. B cBs3u ¢
CIKCTOAHBIM IMPHUJIOBOM KOCATOK B CTABHBIC HEBOAA MMOJIaracM
BO3MOXXHBIM I'OBOPHUTH O CBA3U MUTAIOIINXCSA KOCATOK C BbI-
CTaBJICHHBIMHU HCBOJaMH. HpOI/ICXO,Z[I/IT O6y‘ICHI/I€ MOJIOABIX
KOCATOK ITMTaHWIO B CTABHBIX HCBOJAAX. Ilo COO6HICHI/IHM PbI-

killer whales that are caught in fishing gear in the Sea
of Okhotsk.

Drift fishing for Pacific salmons existed until 2016
in Russian waters and had negative impacts on
marine mammal populations, including killer whales.
A killer whale was recorded in the by-catch in drift
nets at Russian salmon fishing areas — 1 live capture
in Petropavlovsk-Komandorskaya sub-zone, and 1
dead in the Karaginskaya sub-zone (ApTioXxuH u 1p.
2010).

We do not have information regarding by-catch of
killer whales during large-scale trawl fishing in the
Sea of Okhotsk. But there is a risk of vessel collision
with killer whales. Ichthyologist Y.Ponomarev (from
Okhotskrybvoda) observed a dead adult male killer
whale that was killed by a strike to its head by the
ship’s propeller (personal commun.). This incident
occurred in March 1996 during the commercial
pollock fishery in the northern part of the Sea of
Okhotsk.

Observations of killer whales by-catch were
conducted during the long line fishery in the Sea
of Okhotsk in Nikolaevsk region of Khabarovsk
Territory during summer-autumn seasons of 2014-
2015. Also some interrogative information was
collected.

In the winter period killer whales in the Sea of
Okhotsk ate fish from longlines while fishing for
black halibut (Reinhardtius hippoglossoides) (Kop-
HeB u j1p. 2014).

Killer whales approach longlines in the Sea of
Okhotsk annually both in spring period during
fishing for spawning herring, and in summer-autumn
season in the period of salmon fishing.

Killer whales interact with fishing gear in the
Sea of Okhotsk at locations where killer whales
feed in summer. According to data collected by
satellite from transmitter-equipped killer whales,
these whales move along the shore of Khabarovsk
Territory, Magadan region and northwest of
Kamchatka (bonTHeB u 1p., HACTOSAITNI COOPHUK).

Among all kinds of fishing in the Sea of Okhotsk the
highest values of killer whales by-catch are recorded
during marine fishing of Pacific salmons using set
fish traps (Table 1). The number and location of set
traps used depends on salmon migration routes: on
Sakhalin and Kuril Islands 600-700 set traps are
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Somov. Bycatch of killer whales (Orcinus orca) in fishing gear in the Sea of Okhotsk

Tab6mn.1. [Ipumos kocarok (ocobu) B Oxorckom Mope B 2009-2015 rr.

Table 1. By-catch of killer whales (individuals) in the Sea of Okhotsk in 2009-2015

Tox Kon-Bo
mecsn/ | Opynue joBa / Paiion / Region ocobeit / | Bospact | Ilon/ | CocrosiHue /
Year Fishing gear & Number of | /Age Sex Condition
Month individuals
Crapnoi HeBox TTo6epexne OxoTckoro p-Ha /
2009 | (nococs)/ Set pe P 1 - - skusas / live
Shoreline of Okhotsk region
trap (salmon)
2010 CrasHoii HeBog, | Tayiickas ryoa, HroknnHckas
(;mococn) / Set koca / Tauisk firth, Nuklinsk 1 v - xwuBas / live
08
trap (salmon) shoal head
2012 CraBHas ceTh Taytickas ryda, AMaXTOHCKHIA
08 (;mococn) / Set 3asmB / Tauisk firth, 1 jv - kuBas / live
trap (salmon) Amakhtonskiy gulf
2014 CraBHOU HEBO CaxanmHCKHA 3a71., 3a71. camka /
(;mococs) / Set Exarepunst / Sakhalin gulf, 1 jv xKuBast / live
08 . female
trap (salmon) Ekaterina gulf
2015 Crasuoti HeBoxn | Tayiickas rybda, HroxnmmHCKas
(;mococs) / Set xoca / Tauisk firth, Nuklinsk 1 jv - xKuBast / live
07
trap (salmon) shoal head
2015 CrtaBHOH HEBOJ CaxanuHckui 3ai., 3a. came
(;mocock) / Set Exarepunsi / Sakhalin gulf, 1 ad 1 )KuBoii / live
08 . /male
trap (salmon) Ekaterina gulf
CraBHOI HEBO Camea,
2015 (ococs) / Se‘sl ITobepexbe OXoTCKOrO p-Ha / ) ad. i -/ scnphie / live
- . Shoreline of Okhotsk region IV female, v
trap (salmon) i

* Jlanubix Het /No data

6aKOB, HCKOTOPLIC B3POCIIbIE KOCATKH, NOKOPMUBIINUCH, Ca-
MOCTOATCIBHO BLI6I/IpaIOTC${ 13 JIOBYIIIKH CTaBHOI'O HEBOJA.

B cootBercTBUM ¢ myHkTamu 24 u 25 [IpaBun peidonoBcTBa
s JlanbHEBOCTOYHOIO PHIOOXO3SHCTBEHHOIO Oacceiia,
YTBEp)KICHHBIX TpukazoM Muncensxo3a Poct+cum or 21
okTa0ps 2013 . Ne 385, Bech MPHUIIOB MOPCKUX MIICKOIH-
TAIONIMX JIOJDKEH OBITh BO3BPAIIEH B €CTECTBEHHYIO CPEdy
00MTaHHsI C HAUMEHBIIMMH TTOBPEKICHUSIMH C OTPKEHUEM
nHpopMaImu B MPOMBICIOBOM XypHaiie. Ha mpakTuke, npu
CITy4JaifHOM TIPUJIOBE KOCATKH OCBOOOXKIAIOTCS M BBITYCKa-
I0TCS B )KMBOM BHJIE, HO HH(pOpMaIus ppi0akaMu 0OBIYHO HE
3aHOCUTCS B IIPOMBICIIOBBIN KypHail. IIpu npunose kocaTok
pBIOaKH OTMEYAIOT MOTEPH IPOMBICIOBOTO BPEMEHH, HEKO-
TOpbIe OpHUTabl MPH MOSBICHUH KOCATOK MPEIIOYHTAIOT 3a-

KpbIBaTb BOPOTa CTABHOT'O HEBOA.

used, on the shore line of Khabarovsk Territory 15-
20, in Magadan region 6-8, on the western shore line
of Kamchatka 100-150.

As a rule, killer whales are attracted to set traps by
salmon and seals which are caught in the trap or
the net. In connection with annual by-catch of killer
whales into set traps we consider it possible to speak
about relation between feeding killer whales and the
use of fishing nets. Young killer whales are taught
how to feed in set traps. According to messages from
fishermen, some adult killer whales after feeding got
out of the trap on their own.

In accordance with clause 24 and 25 of the Fishing
Rules for the Far East commercial fishing basin
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HpeﬂBapI/ITeHLHHﬁ aHaJIN3 MOKAa3bIBACT, YTO IIPHUITIOB KOCATOK
B pI;I60J'IOBHLIe cHacTH B OXOTCKOM MOpPE OTMEUACTCS €IKC-
T'OJHO. MoxkHO TOBOPUTH 00 dJIeMeHTaX «HaXJICOHUYECTBAY
KOCAaTOK Yy CTaBHBIX HCBOIOB. CI/ITyaIII/IH npeanojaract
uanbﬂeﬁmee HUCCIICOOBAHUC HpOGJ’IeMLI.

confirmed by the order of the Ministry of Agriculture
of the Russian Federation dated 21st October 2013
Ne 385, all by-catch of marine mammals must be
returned into natural habitat with the least possible
damages and the information recorded in fishing log.
In practice when accidental by-catch occurs, killer
whales are freed and let out live, but fishermen usually
do not enter information into fishing log. During by-
catch of killer whales fishermen note losses of time
fishing, and some teams prefer to close the gates of set
trap when killer whales appear.

Preliminary analysis reveals that by-catch of killer
whales in fishing gear at the Sea of Okhotsk is recorded
annually. Elements of «boarding dependency» of the
killer whales near set traps can be stated. Situation
suggests further study of the problem.
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Hayunble mccnmemoBaHus pa3iMYHBIX CHOCOOHOCTEH MOp-
CKUX MJICKOTIMTAIOIIUX MIPY UX HAXOKJICHUN B OKeaHApHUyMax
MTO3BOJISIIOT PEIIaTh MHOTHE BOIIPOCHI, MOJTYYEHHE OTBETOB
Ha KOTOpPBIE CTAaHOBUTCS BO3MO)KHBIM TOJBKO TIPH OJIM3KOM
WIA HEMOCPEICTBEHHOM KOHTAKTE YeJIOBEKa W KMBOTHOTO.
M3 OONBIIOr0 KOJIMYECTBA TAaKUX MCCICHOBAHMH OTMETHM
JIUIIE TIPOBOIUBIIHECS HAMHU H3Y4ICHHE BO3MOXKHOCTEH MpH-
pydeHus aenbpuHOB adanuH (Boponus, u np., 1974), nzyqe-
HHUE CTIIOCOOHOCTEH MOPCKUX MIICKOIUTAIOIINX K 00YIEeHUIO
(Crapomy6res, 1975; Crapony6ues, 1992; CrapomyOreB u
ap., 2000a; Crapony6ues u ap., 2008), nccnenoBaHus MHTEI-
JIEKTYaJIbHBIX BOBMOKHOCTEH 3THX ®HUBOTHHIX (Drniécc, 1987;
Crapomy6ues u ap., 1990; Craponyoues u ap., 20006; Cra-
poxybues u ap., 2002; Crapomxy6ues u ap., 2012).

Co3manue B HACTOsIIiee BpeMsl Ha Tepputopuu Poccuu
OKEaHapUyMOB, B KOTOPBIX MPOBOIATCS HAYYHBIE UCCIIEI0-
BaHHUS W HAyYHO-IPOCBETUTEIILCKUE JEMOHCTPAIIMOHHBIE
MEPOTIPHUATHS, CTABUT MEPEN CIEHATUCTaMHU, HapsAay ¢
JPYTUMH, M BOITPOCHI HAYYHO-OPraHU3alMOHHOTO XapaKTe-
pa. Takux BOIIPOCOB BOSHUKAET OTPOMHOE KOJIUIECTBO, 110~
9TOMY B HACTOSIIIEM COOOIIEHUH MbI OCTAHOBHMCS Ha pac-
CMOTPEHHUH TOJIBKO OHOTO M3 HUX — COOTHOIIEHUH YHCIIa
paboTaoNMX ¢ MOPCKUMH MJIEKOTIUTAIOIINMH TPEHEPOB H
YKCyIa MOArOTaBIMBAEMBIX UMM JKHUBOTHEBIX. PellleHne 3Toro
BOIMPOCA MO3BOJISIET ONMPEACTUTh ONTHMAIBHYIO MITATHYIO
YHCIIEHHOCTh MEepPCOHAaNa, 3aHITOr0 paboTol ¢ MOPCKHUMHU
MJICKOITUTAIOIIMMH, CIUIAHHPOBATh (POHA 3apabOTHOI T1a-
ThI ¥ OOIIIME PACXObI HA BHIMOJHEHHE KOHKPETHOM 3a1a4u

The studies of different abilities of the marine
mammals held in aquariums allow solving many
questions that can be only achieved upon a close
contact or direct interaction between a human and
an animal. From a large number of such studies,
we note only the studies we conducted on taming
the common bottlenose dolphins (Voronin et al.,
1974), studying the abilities of marine mammals
to learn (Starodubtsev 1975, Starodubtsev 1992,
Starodubtsev et al. 2000a, Starodubtsev et al. 2008),
the studies of intelligent capabilities of these animals
(Fless 1987, Starodubtsev et al. 1990, Starodubtsev
et al. 20000, Starodubtsev et al. 2002, Starodubtsev
et al., 2012).

The present-day creation of aquariums in Russia,
where scientific research and educational shows
are performed, confront the specialists with the
scientific, organizational and other questions. There
are a lot of such questions, therefore, in the present
report we will dwell on consideration of only one of
them — the ratio of the number of trainers working
with marine mammals and the number of animals
they train. The solution of this question allows to
determine the optimal size of the staff involved in
working with marine mammals, to plan the wage
fund and the total costs of performing a specific task
or research involving marine mammals.
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Crapopy6ues n CepkoB. ObocHosaHue wmamHou YUCIeHHOCMU mpeHepos 07151 pabombi ¢ MOPCKUMU ...

WJIN HAYYHBIX I/ICCJ'IC,HOBaHI/Iﬁ C y4aCTUEM MOPCKUX MIJICKO-
MNUTAOOIUX.

[Ipexxge 4eM meperTH HEMOCPEACTBEHHO K OOCYXICHUIO
3TOTO BOIIPOCA, JaIUM KPATKOE ONPECICHUE ITOHATHS «Tpe-
HEp MOPCKOTO MIICKOMUTAIONMET0» (CHOopMyIHpOBaHHOE
HIDKE OTHOCHTCA K TpeHepaMm o0oux moioB). Tpenep mop-
ckoro mirekornmraroriero (MM) — cenuanuct, o0magaromii
3HaHUSIMH B obmactu Omonormn MM; ocHOB (u3nonoruu
MM; ocHOB (hpHM3HOJOTHH BBICIICH HEPBHOH IESTEIHHOCTH
JKUBOTHBIX; OCHOB NpHpy4deHHsT MM; 0CHOB (OpMUPOBAHHUS
y XKHUBOTHHIX (1 MM, B 9aCTHOCTH) JABHUTATEIBHBIX pediek-
COB; OCHOB OOpa30BaHMS y JKHBOTHBIX CIIOKHBIX HaBBIKOB
(merompukamu oOyuenust MM). Tperep MM cnocoGen pa-
00TaTh ¢ MPENCTaBUTEIAMH JIO00TO BHIA COACPIKAIINXCS B
OKeaHapuyMe XKMBOTHbIX. TpeHep MM — oTinuHbIN 10BN,
BJIA/ICIOINH TEXHUIECKUMH YCTPOHCTBAMH JUTS TOTPYKEHHS
TIOA BOXY; CICIMAINCT, BIAACIOMMNN BCeHl HEOOXOIMMOH,
UMEIOIIEHCsl B HATMYMK TEXHUKOM JUIsl IPOBEEHUS paboT ¢
MM u obecriedeHus MPOBEACHISI TAKUX PaOOT; CTICIIHAIIHICT,
CHocoOHBIH paboTaTh B KOHTakTe ¢ MM 1 npu HAXOXKICHUN
TpeHepa B BOZIE BMECTE C )KUBOTHBIM, M IIPH HaXoxkAeHHH MM
B BOJIE, @ TPEHEPA HaJl TOBEPXHOCTHIO BOJIBI, U IIPH HAXOXKIE-
HHH KMBOTHOTO M TPEHEPa HaJl MOBEPXHOCTHIO BOzbI. Pabo-
Ta TPEHEPOB C )KUBOTHBIMHU OCYILECTBIISICTCS 110, PyKOBOJ-
CTBOM, BO B3aHMOJAEHCTBHM U HEMOCPEACTBEHHOM y4YacTHH
HaygHbIX coTpygHHKOB (HC), OTBETCTBEHHBIX 32 BBIOJIHE-
HHE COOTBETCTBYIOLIETO 3aJ[aHUs: COCTABJICHHE MPOrPaMMBI
pabor, mpoBeneHue 00ydIeHHUS (ITOATOTOBKU) 3aKpPEIUIEHHBIX
JKHUBOTHBIX, 00y4deHHE paboTe ¢ KMBOTHBIMU HAYWHAIOLINX
TPEHEPOB U MOCIEAYIOIIEE MOTyICHNE KOJUIEKTUBOM (KOMaH-
JIOIt) COTPYIHUKOB HAyYHOTO (J€MOHCTPALMOHHOTO) MaTepH-
aya Ipu JaibHeHIen paboTe ¢ KIBOTHBIMU.

Paznmannie KBaJ'II/I(I)I/IKaHI/IOHHI)IC Tpe6OBaHI/I$I IIO3BOJIAIOT
YCTAaHOBUTH IJId TPCHEPOB MM CJIeAyromure JOJPKHOCTH B
IITaTHOM pACIIMCaHUU:

- TIOMOIIHHMK TpeHepa (HayalbHBIH YPOBEHb ITOATOTOBKH
CIeLUAaJIICTa, KOTOPBIil paboTaeT 1o PyKOBOACTBOM Hay4-
HOT'O COTpPYZIHHKA MM CTapIlero TpeHepa 1 TpeHepoB Oojee
BBICOKOH KaTerOpHH);

- TpeHep (CMEUAINCT, KOTOPBII TOMyCKaeTcsl K HHANBUILY-
aNbHON paboTe ¢ MOPCKMM MIICKOTIMTAIONIMM BO B3aMMO-
JEWCTBHHU C HAYYHBIM COTPYAHUKOM);

- crapmuid TpeHep (CIEHHaINCT BBICOKON KBAIM(HUKAINH,
OTBEYAIOLIMH 32 MPOBEJCHNE TPEHEpaMH PadoT ¢ TpyIMIon
JKUBOTHBIX, OTHOCSIIIIUXCS K onpenesi€éHHoMy Buay MM, co-
JIepIKaIIUXCsl B OKeaHapUyMe);

- BeAyImui TpeHep (CHemMaIuCT BBHICOKOH KBaTM(HKALINH,

Before proceeding directly to the discussion
of this issue, we will give a brief definition of the
concept of “marine mammal trainer” (the definition
below refers to trainers of both sexes). The marine
mammal (MM) trainer is a specialist with knowledge
of MM biology; basics of MM physiology; basics of
physiology of higher nervous function of animals;
basics of taming the MM; basics of formation of
motor reflexes in animals (and MM in particular);
basics of acquisition of complex skills by animals
(methods of MM training). The MM trainer is able to
work with representatives of any species of animals
held in the aquarium. The MM trainer is an excellent
swimmer, who uses technical devices for submersion
under water; a specialist who knows how to use all
the necessary and available equipment for carrying
out work with MM and ensuring performing such
works; a specialist who is able to work in contact
with MM both when the trainer is in the water with an
animal, when the MM is in the water, and the trainer
is above the surface of the water, and when the animal
and the trainer are above the surface of the water. The
work of the trainers with animals is carried out under
the guidance, in interaction and direct participation of
the research scientists (RS) responsible for carrying
out the relevant task: drawing up a program of work,
conducting training of the assigned animals, training
of beginner trainers to work with animals, and further
receiving the scientific (show) material by the team of
employees in further work with animals.

Different qualification requirements allow to establish
the following positions for MM trainers in the staff
schedule:

- Assistant trainer (initial level of training of a
specialist who works under the supervision of a
research scientists or a senior trainer and trainers of a
higher category);

- Trainer (a specialist who is allowed to work
individually with a marine mammal in collaboration
with a research scientist);

- Senior trainer (an expert of high qualification
responsible for the trainers working with a group of
animals belonging to a certain species of MM held in
the aquarium);

- Lead trainer (a specialist of high qualification who is
responsible for the trainers organizing and conducting
the work with individual groups of animals —
pinnipeds or cetaceans held in the aquarium);
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OTBEYAIONIMH 332 OpPraHM3alMI0 M IMPOBEICHUE TpPEHEpaMu
paboT ¢ OTAENBHBIMHU TPYHIIaMH JKUBOTHBIX — IPEJICTaBHU-
TEJIIMH OTPSJIOB JIACTOHOT'MX WJIM KUTOOOPa3HBIX, COJeprKa-
LIUXCS B OKeaHapuyMe);

- TNIaBHBIA TpeHep (CIeLHAaNUCT BBHICOKOH KBaJM(UKaIH,
OTBEYAIONTHHA 32 OOIIYI0 OPraHU3aINI0 TPEHEpPaMHu paboT ¢
MOPCKHMH MIICKONTUTAIOIIMMH, PAaCCTAHOBKY TPEHEPOB HA
BBITIOJIHEHUH MUMEIOIIUXCS 3aJaHHI ).

Crapiuue TpeHeps! ¥ BeAyIie TpeHephl Ha HayalbHOM dTa-
Tie BBINOJHEHHs] HOBOTO 33JaHMs YYacTBYIOT B pa3paboTke
BMECTE C HayYHBIMH COTPYIHHKAMH IPOTPaMMBbI padoT, BBI-
TIOJIHEHNE KOTOPHIX B JalbHEHIIEM OCYIIECTBIISIETCS UMH
00 CaMOCTOSITEIFHO BMECTE C TpeHepaMu OoJiee HHU3KOH
KBTM(UKaIUK, 00 MPU yYacTHH HAy4YHBIX COTPYAHHKOB
(yxazaHo Hmke). [J1aBHBIA TpeHep opraHusyeT paboTy Tpe-
HEpCKOTo KOJJIEKTHBA OKeaHapHyMa MU COIIACOBAHUH TIPO-
BeJIeHUsI padoT ¢ aJ]MUHUCTpAIMEH OKeaHapruyMa M [P yda-
CTHH B pa3padOTKe IPOrpaMMBbI BBHITIOJIHEHNST HOBBIX 3aJaHUH
C Hay4YHBIMH COTPYAHUKAMH.

HeoOxoquMo OTMETHTh, YTO TPHUBENEHHOE HaMM OIpelie-
JIEHHE «TPEHEP MOPCKOIO MIIEKOIMTAIOLIETO» U YKa3aHHbIE
JIOJDKHOCTU J1aHbl JJIsl KOHKPETH3alM{ IIPENCTaBICHUN IO
CYTH paccMarpuBaeMoro Borpoca. bonee noapodHas neranu-
3a1Ms IOJDKHOCTHBIX 00si3aHHOCTeH TpeHepoB MM Ttpebyer
MIPEABSIBICHNS 3HAYUTEIBFHOTO M0 00bEMY NOKyMEHTa U HE
ABJIAETCS IIEIbI0 JAHHOW palboThl, HO IUIAHUPYETCA K BBI-
TMIOJIHEHUIO JUTS TTOATOTOBKH MPO(ECCHOHANBLHOIO CTaHAapTa
«TpEHEep MOPCKOTO MIJICKOITUTAIOUIET0». Takke JOMyCTUMBIN
00BEM HacTOSIIIIEr0 COOOILEHHSI HE IO3BOJISIET PACCMATPUBATD
KBTU(UKALUIO YYaCTBYIOIIUX B pabOTe HayYHbIX COTPYIAHH-
KOB.

OcTtaHoBHMCS Ha TPEX OCHOBHBIX HANPABIECHHUSAX PAOOTHI Tpe-
HepoB ¢ MM M paccMOTPHM COOTHOIIEHHWE YMCIIA 3aHSTBIX
B TaKWX HAIPaBJICHUSX TPEHEPOB M UHCIIA YYacTBYIOIINX B
KQKIOHW M3 CHUTyaluil ®HUBOTHBIX. [IpH 3TOM He paccMarpu-
BacM KOJIMYECTBO 3aHATHIX B TAKUX CHUTYalUsIX COTPYAHHKOB
JPYTUX CIIeNUaTbHOCTEH (BETEpUHAPHBIX Bpadel, THIPOXH-
MHKOB, CIIELIHAIICTOB MO 0OCITY>)KUBAaHHUIO CUCTEM >KH3HE00e-
criedeHusi, paboumX 10 YXOy 3a )KUBOTHBIMH H T.IL.).

1. IToaroroBka u ucnoab3oBanue MM B 1eMOHCTPALIMOH-
HbIX npencrabiaeHusix. Co3nanue JEMOHCTPAIIMOHHOHN Po-
TpaMMBI MIpEAIoaraeT padboTy crapiiero (BeIyIiero) TpeHe-
pa Mo IpeaBapUTEIbHOMY, IE€TaJbHO PACIUCAHHOMY IUIAHY:
aJanTalyy U IpUpyYEHUs HEJaBHO OTVIOBJICHHBIX )KUBOTHBIX,
(OPMHUPOBAHUIO METOMUK OOYUYCHHUS >KUBOTHBIX BBIMOJIHE-
HUIO HEOOXOAUMBIX DIEMEHTOB M OOBEIMHEHHIO 3JIEMEHTOB
B ONpPEAENEHHYIO MOCIIEN0BATENbHOCTD AEUCTBUNA BO BPEMsI
MpeACTaBICHU, 00ydeHHr0 MM BBIMOJHEHHIO HAMEUYCH-

- Head trainer (a specialist of high qualification
responsible for the trainers performing the overall
organization of work with marine mammals, appointing
the trainers for executing current assignments).

At the initial stage of the new task, the senior
trainers and lead trainers are involved in drawing
up a program of work together with the research
scientists, which is subsequently carried out by
them either independently, or along with the trainers
of lower qualifications, or with the participation
of research scientists (listed below). The head
trainer organizes the work of the aquarium training
staff at coordination of work with the aquarium
administration and at participation in drawing up the
program of implementing the new assignments with
the research scientists.

It should be noted that our definition of “marine
mammal trainer” and the above positions are given
to specify the views on the essence of the issue
under consideration. A more detailed specification
of the MM trainers’ duties requires the presentation
of a significant document and is not the purpose of
this work, but is planned to be carried out for the
preparation of the professional standard of “marine
mammal trainer”. Also, the allowable content of this
report does not allow us to consider the qualifications
of the research scientists participating in work.

Let us dwell on the three main areas of the trainers’
work with MM and consider the ratio of the number
of trainers involved in such areas and the number of
animals participating in each situation. At the same
time, we do not consider the number of employees
of other specialties (veterinarians, chemical
hydrologists, specialists in life support system
maintenance, animal keepers, etc.) involved in such
situations.

1. Training and use of the MM in the shows.
Creation of the show program assumes the work
of the senior (lead) trainer in accordance with the
preliminary, detailed plan: adaptation and taming
of newly caught animals; formation of methods for
training animals to perform the necessary elements and
uniting the elements into a certain sequence of actions
during a show; training the MM to perform the planned
program. The developed plan is implemented by senior
(lead) trainer with an assistant, who in the process of
training an animal to perform certain elements of the
program qualifies for an assistant trainer, who can
cause MM to perform the previously developed skills.
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HOll nporpammbl. K peanusanum pazpaboTaHHOrO IUIaHa
NPUCTYTAeT cTapui (BeAyIIni) TpeHep ¢ TOMOIIHUKOM,
KOTODBIH B Mpolecce 00yueHHs! XKMBOTHOTO BBITOJHEHUIO
OT/IEJIBHBIX DJIEMEHTOB ITPOTrPaMMBbl ITpHoOpeTaeT KBaTU(H-
KaIMIo0 OMOIIHUKA TPeHepa, CliocoOHOro BbI3bIBaTh y MM
BBIITOJTHEHUE paHee BEIpa00TaHHBIX HABBIKOB.

3arem crapmuii (BexyuIuii) TpeHEp BMECTE ¢ IOMOIITHUKOM
TpeHepa GOpPMHUpPYET U3 BEIPAOOTAHHBIX HABBIKOB HAMEYCH-
HYIO [IPOrpamMMy.

Ynciio KUBOTHBIX, MOATOTABIMBAEMBIX I'PYIIONH pabOTHU-
KOB, COCTOSIIEH M3 cTapiiero (BeayIlIero) TpeHepa W Io-
MOIITHHKA TPeHepa, MOXET JOCTHTraTh TPEX MpPU €KEITHEB-
HOW pabore ¢ kaxaeM 13 MM nBa paza B cytku 1o 30-40
MuHyT. OcTansHOe pabouee BpeMs TPEHEPOB UCTIONb3YEeTCs
Ha TOJITOTOBKY YCJIOBHH JJIsl IPOBEIEHHUS TPEHUPOBKH U €€
OKOHYaHUSI.

Taxum 06pa3om, B pe3yibrare 3aBeplieHus paboThI TPeHep-
CKO¥ TPYIIIBI YUPEIKACHHUE MTOTydaeT TPEX MOATOTOBICHHBIX
K BBICTYIUICHHIO )KUBOTHBIX M JIByX TPEHEPOB, CIIOCOOHBIX
JEMOHCTPHUPOBAaTh BO BpeMs MpEACTaBICHUH OTpabOTaH-
HYI0O TIPOTpaMMy BBICTYIUIGHHH — cCTapuiero (BemyIlero)
TpeHepa M MOMOIHUKA TPpEeHepa, KOTOPbIi 00y4HIICS MOJ-
TOTOBKE KHMBOTHBIX U IIPHOOPEN HaBBIKH JEMOHCTpPATOpA.

CoOTHOIICHNE YHCIEHHOCTH TPEHEPCKOro coctaBa 1 MM
COCTaBJIIET B PAacCMOTPEHHOM ciydae: 2 TpeHepa Ha 3
KUBOTHBIX (2T/3MM). OnHaKo JaHHOE COOTHOIICHUE SIB-
JSIeTCSl MUHUMAIIBHBIM 110 COCTaBy TPEHEPCKON TPYIIIBI
MOXET OBITh HCIIOJIb30BAHO TOJBKO B IEPHO] TOITOTOBKH
MM K AeMOHCTpaMOHHBIM BBICTYTUIEHHAM. [loce Hadama
JEMOHCTPAIIMOHHBIX BBICTYIUICHHWH, YyYUTHIBas HEOOXOIH-
MOCTh MPEIOCTABICHHS PaOOTHUKAM OTITyCKOB M BO3MOX-
HOCTh HACTYIUICHHSI BPEMEHHOH HETPYJOCHOCOOHOCTH, a
TaKXe, YIUTBIBAsl TO, YTO PACHHCAHUE JEMOHCTPAIIMOHHBIX
BBICTYIICHUI MOJKET BBIXOUTH 32 HOPMAJIbHYIO ITPOJIOIKH-
TENFHOCTH pabovero BpeMeHH, HeoOXoanMo c(hOPMUPOBATH
TPYIILY, COCTOSIIYIO U3 1 crapIero (Beaymero) TpeHepa u
2 TpeHepoB Oonee HU3KON KBanM(uKauu. COOTHOIIEHHE —
3T/3MM. B cny4yae HeIOCTAaTOYHON KBaTH(pHUKAIUU Oymy-
IIUX TOMOIIHUKOB TPEHEPa U B HEKOTOPBIX APYTUX CIydasx
HEOOXOANMO ¢ camoro Hadasa paboTtel ¢ MM ycTaHOBUTH
cootHomeHue 3T/3MM, nmpuBnekas kK padoTe TpEHEPOB BTO-
poro paHra NpuBEAEHHO BhIIIEC KBAIN(HKAIIIH.

IIpu HEOOXOTUMOCTH TOTOBUTH OOJIBIIICE HITH MEHBIIIEE YHC-
710 MM yka3aHHOE COOTHOILIEHHE PACCUUTHIBAECTCS, UCXOAS
W3 TPEJCTABICHHBIX MOPSAKOB 3aHATOCTH ogHoro MM Ha
TPEHUPOBKAX B TE€UEHHE CYTOK, MPOAOIDKUTENLHOCTH Tpe-
HUPOBOK, TMPOJOJIKUTEIBHOCTA MPOBEJAEHUS TOATOTOBH-
TENBHBIX Pa0OT U pabOT IO OKOHYAHUU TPEHUPOBOK.

Then the senior (leading) trainer, together with the
assistant trainer, forms a planned program out of the
developed skills.

The number of animals prepared by a group of
workers consisting of a senior (lead) trainer and
assistant trainer can reach three with daily work with
each MM twice a day for 30-40 minutes. The rest of
the trainers’ working hours are used to prepare the
conditions for training and its termination.

Thus, as a result of completion of the training group’s
work, the institution gains three animals trained for
a show and two trainers able to demonstrate the
mastered program during the performances - a senior
(lead) trainer and an assistant trainer who learnt to
train animals and acquired performance skills.

The ratio of the training staff numbers to the MM
numbers in the case considered is 2 trainers for 3
animals (2T/3MM). However, this ratio is minimal
in terms of the training group composition and
can be used only during MM training for shows.
After the start of the shows, taking into account the
need to provide employees with vacations and the
possibility of temporary incapacity for work, and also
considering that the show schedule may go beyond the
normal working hours, it is necessary to form a group
consisting of 1 senior (lead) trainer and 2 trainers of
lower qualification. The ratio is 3T/3MM. In case
of insufficient qualification of the future trainers’
assistants and in some other cases, it is necessary
to establish the ratio of 3T/3MM from the very
beginning of work with MM, involving the trainers
of the second rank with the above qualification.

If it is necessary to prepare a larger or smaller
number of MM, this ratio is calculated based on the
involvement patterns of one MM in training during
the day, the duration of training, the duration of the
preparatory work and the work after training.

2. Training and use of the MM at research. Let us
consider the studies in which the participation of one
trainer is planned. The research program is formed
in advance by the research scientists responsible
for the work. In the case when the research scientist
already knows the methods of adaptation and taming
the newly caught animals, the methods of preliminary
training the animals to acquire the skills necessary for
its subsequent participation in the experiment (for
example, taking the “starting” position in the aviary,
moving from the “starting” position to the items
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2. [oaroroBka u ucnoJb3oBanue MM npu npoBeIeHUH
Hay4HBIX HccenoBaHuil. PaccmoTpum mccnenoBaHus, B
MIPOBEICHUH KOTOPBIX 3aIUIAHMPOBAHO YYacCTHE OIHOTO Tpe-
Hepa. [Iporpamma wuccrmenoBaHus 3apaHee (opMmHpyeTcs
Hay4YHBIM COTPYIHHKOM, OTBEYAIOIINM 3a IpOBeeHne pabo-
Thl. B TOM ciydae, Korma HaydHBIH COTPYAHHUK YK€ BIajeeT
METOMKAaMH aJalTalud U MPUPYyYCHUS HEJAaBHO OTIOBJICH-
HBIX JKUBOTHBIX, METOIMKAMH IPEIBAPUTENHLHOTO 00yUYeHHUS
YKIBOTHOTO HaBBIKAM, HEOOXOIMMBIM JUIS €T0 IOCIeIyIOIIe-
TO y4JacTHsl B SKCIIEpUMEHTe (HampuMep, 3aHATHA «CTapTo-
BOI» TMO3UIUU B BOJIEPE, YXOAA CO «CTAPTOBOI MO3UIUHU
K TIpeqbsSBIAEMBIM B BOJbEPE MpeAMeTaM M T.II.), HaydHBIH
COTPYIHHK BMECTE C TPEHEPOM OCYIIECTBISIOT INPEIBAPH-
TENbHYI0 MOAroToBKY MM, nocrie uero nepexosT K mpoBe/ie-
HUIO 3KCTIEpUMEHTAIBHBIX HcciienoBannii. Ha pomo Tpenepa
MIPUXOAATCS TIPOBENICHNE TIO/ITOTOBUTENBHBIX padoT, ydacTue
B IIPOBENICHNUH YKCTIEPUMEHTA (HAIpHMeED, IPEABIBICHUE KH-
BOTHOMY SKCIIEPUMEHTAIFHBIX IIPEMETOB), IPOBEICHUE Pa-
00T 110 OKOHYAHHMHU HCCIICAOBaHHH.

Tak ke, KaKk OMICAHO BHIIIE, YHCIO KUBOTHBIX, C KOTOPBIMU
paboTaeTr 3KCIeprMEHTaJbHAS TPYIIa, COCTOSIIAs U3 Hayd-
HOTO COTPYIOHHKA M TpeHepa (IIOMOIIHKIKA TpeHepa), MOXKET
nmocturats Tpéx MM 1ipu exxeTHEBHOU padOTe ¢ KaXIIbIM U3
MM nBa paza B cytku o 30-40 munyT. [Ipn Gombiei mpo-
JTOJDKUTENEHOCTH TIPOBEICHUS TTOATOTOBUTENBHBIX PadoOT U
CaMoro SKCIIEPUMEHTa TPYIIIa MOXKET YCIIeTh OTpaboTarh ¢
nByMss MM, unorna — tonbko ¢ ogHuM. [loatomy B paccmo-
TPEHHOM CITydae MOKHO 0003HAYUTh YCTaHABIMBAEMOE HAMU
coornomrenue kak 1HC + 1T/2 MM.

B TEX cnyqasix, Korga Hay‘lHLIﬁ COprL[HI/IK HC BJIaICCT MC-
TOOUKAMU HpeﬂBapHTeHbHOﬁ IOATrOTOBKHU KWBOTHBIX, 3Ty
paboty ocymecTBiseT cTapmmid (Bemymuii) Tpenep. Tor-
Jla Ha BpeMs MOATOTOBHUTEIILHBIX pabOT paccMaTpuBaeMoe
cootHorrenue cocrapiger 1HC + 2T/2MM. Opnaxo mocie
ycnemHoro 3aBepIJ_IeHI/IH IIOATIOTOBUTCIIBHBIX pa60T Ha BpeMH
MIPOBEICHUS SKCIICPHMEHTA YCTaHABIMBACMOE COOTHOIIICHUE
cocrasisier |HC + 1T/2 MM.

CremyeT OTMETHUTBH, YTO NIPU IPOBEICHIN HEKOTOPBIX HCCIIe-
JIOBaHUH Ha TOATOTOBUTENBHOM CTaguy OOydYEeHUs >KHBOT-
HBIX, @ TAaK)K€ BO BPEMsI IIPOBECHHUS CAMOTO IKCIEPHMEHTA
MIPOrPaMMOM MCCIICIOBAHUSI TPETIONATaeTCsl OXHOBPEMEH-
Has pa0oTa C OHUM >KHBOTHBIM JBYX TpeHepoB. Toraa mpu
IIPOBE/ICHUH 3KCIIEPUMEHTOB C JIBYMsI JKHUBOTHBIMH B TCUCHHE
CYTOK paccMmaTpuBaeMoe cooTHorreHue cocraBisier: 1HC +
2T/2MM.

[Tpu HEOOXOMMOCTH MPOBEACHUS UCCIICAOBAHUI C OOIBIIUM
WM MEHbIIUM 4rciioM MM aAMUHHUCTpAIUS pacCUUTHIBAET
YKa3aHHOE COOTHOIIEHHE, UCXOJS U3 MPEICTABICHHBIX IO-
PSIKOB 3aHIATOCTH OHOTO MM B 3KCIIEpUMEHTaX B TEUEHUE

presented in the aviary, etc.), the research scientist,
together with the trainer, conduct preliminary training
of MM, and then they proceed to experimental
research. The trainer conducts preparatory work,
participates in the experiment (for example,
presentation of experimental items to the animal),
and works on completion of research.

As described above, the number of animals with
which an experimental group consisting of a research
scientist and a trainer (assistant trainer) works, can
reach three MM at daily work with each MM twice
a day for 30-40 minutes. At a longer duration of the
preparatory work and the experiment itself, the group
may have time to work with two MMs, sometimes
with only one MM. Therefore, in the case considered,
we can designate the ratio that we establish as
IRS+1T/2MM.

In the cases when the research scientist does not
know the methods of preliminary training of animals,
this work is carried out by the senior (lead) trainer.
Then, for the duration of the preparatory work, the
ratio considered is 1RS+2T/2MM. However, after
the successful completion of the preparatory work
for the time of the experiment, the established ratio
is IRS+1T/2 MM.

It should be noted that in carrying out some studies
at the preparatory stage of animals’ training, as well
as during the experiment itself, the research program
assumes simultaneous work of two trainers with one
animal. Then, at carrying out experiments with two
animals during a day, the ratio considered is: 1RS
+2T/2MM.

If it is necessary to conduct research with a larger or
smaller number of MM, the administration calculates
the above ratio based on the presented involvement
patterns of one MM in experiments during the day,
the duration of experiments, the duration of the
preparatory work and the work after training.

3. Use of the MM during training for acquisition
of the complex skills. An animal training program
for performing complex skills is created by a
research scientist in accordance with the task set
and involves the adaptation and taming of the
newly caught animals, the formation of methods for
teaching animals to perform the necessary elements
of complex skills, and uniting the elements into a
certain sequence of actions during performance of the
task. As shown in the previous sections of this report,
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CYTOK, MPOHAOIKUTCIBHOCTH 3SKCIECPUMCHTOB, MPOJOJIKH-
TCJIIBHOCTU MPOBEACHUA MOATOTOBUTECIILHBIX pa60T n pa60T
IO OKOHYaHUH TPCHUPOBOK.

3. IoaroroBka M ucnoab3oBanne MM mnpu o0yuyeHHH
’KHBOTHBIX BBINOJHEHHIO CJIO0KHBIX HABBIKOB. [Iporpam-
Ma 0Oy9eHUsI KUBOTHBIX BBIMOTHEHUIO CIOKHBIX HaBBIKOB
co31aéTcsl HAayYHBIM COTPYOHHUKOM B COOTBETCTBHH C IIO-
CTaBJICHHOM 3a/laueii U MpeanoaraeT alanTauuio U Npupy-
YEHUE HEIAaBHO OTJIOBJICHHBIX JKHBOTHBIX, (DOPMHpPOBaHHE
METOAMK 00y4EHHS KHUBOTHBIX BBIIIOIHEHUIO HEOOXOIUMBIX
3JIEMEHTOB CIJIO)KHBIX HABBIKOB M OOBEAMHEHUE 3JIEMEHTOB
B OIIPENENEHHYIO MI0CIEN0BaTEIbHOCTh IEUCTBUN BO BpEeMs
BBITIOTHEHHMS 3a7a4u. Kak mpuBeeHO B IPEIBIAYINX pa3/e-
JIaxX HaCTOSAIIETO COOOIICHUSI, YUCII0 JKUBOTHBIX, C KOTOPBIMH
paboTaroT CIEIMAICTHI IO UX 00YYEHHUI0, MOXKET KoJeOaTh-
csl OT OfHOrO 710 TPEX. ONTUMAaIBHBIM YHCIIOM KHBOTHBIX
JUISL TIApaJUIEIbHOTO OOYYEHUs! KaKA0TO MX HUX PEIICHHIO
ONpeAcNEHHON 3aJaud B [aHHOM CJydyae SBJISETCS J1Ba
MM. Peanu3zanusi mporpaMMbl OCYLIECTBIIAETCS KOMAaHIOM
CTELUAIICTOB, OOBEINHAIONIEH HAyYHOTO COTPYAHHUKA, BIIa-
JEIOIIEr0 METOIMKAMH TTOJITOTOBKHU >KUBOTHBIX, U TPEX Tpe-
HEpOB (IOMOIITHUKOB TPEHEPA), KOTOPHIE B IPOIIECCE TOATO-
TOBKH JKHBOTHBIX 00y4aroTCsl BbI3bIBaTh y MM BbINOITHEHHUE
BCEX BbIPa0aThIBAEMBIX HABHIKOB. CyIECTBEHHBIM OTIMYH-
€M B3aMMOJEHCTBUS TPEHEPA U )KUBOTHOTO B paccMaTpUBa-
eMoM ciydae oT oOyueHHss MM BBHIIOIHEHHUIO SJIEMEHTOB
JEMOHCTPAIMOHHBIX TPOrpaMM (IIPEICTABICHUN) SBIACTCS
TpeOOBaHNE HEYKOCHHUTEIBHOTO BBIIIOJHEHHE >KHBOTHBIM
BBIpAOOTaHHOTO y HETO HaBBIKA M 0OJee TECHBIE OTHOIIE-
HUs ¢ TpeHepoMm. [TosTomy nBa u3 TpEX TpeHEpOB paboTaoT
TOJIBKO CO «CBOMMIY )KUBOTHBIMH, TPETHH TPEHEP paboTaeT
U C OHUM, M C JPYTMM JKUBOTHBIM. JIJIs1 IPOCTOTHI mpen-
CTaBJIEHHBIX COOTHOILICHNUH BO3MOXKHA TaKasi CXeMa pacrpe-
JETICHUS] TPEHUPOBOUHBIX HArpy30K MEXAY TPEHEPAMH MPH
OZIMHAKOBOM YHCJIE TIPOBEICHMS KaX/IbIM UX HUX TPEHUPO-
BOK € )KHBOTHBIMU. Hanpumep, 1y nposenerns 15 3anaruit
¢ kaxapM u3 MM (Bcero 30 3ansruit), TpeHep 1 paboraer
C )KUBOTHBIM «A» 10 3anaTtuii, Tperep 2 paboTaer C XHUBOT-
HeIM «b» 10 3amsaTHH, TpeHEp 3 paboTaeT C JKUBOTHBIM «A»
5 3aHATUH U ¢ )KUBOTHBIM «b» 5 3ansaTuil. Yepenosanus pa-
60TbI TpeHepa 3 ¢ KayKAbIM U3 IBYX KUBOTHBIX OIPEIEIISIOT-
Csl Hay4YHBIM COTPYJHHUKOM. BO3MOXKHBI U IpyTHE BapHaHTHI
COOTHOIIIEHUH pabOTHI TPEHEPOB C JKUBOTHBIMHU.

IMocme BRIpaboTkr y MM BceX HEOOXOIUMBIX 3JIEMEHTOB
CJIOKHBIX HaBBIKOB HAYYHBIH COTPYIHUK BMECTE C TpeHepa-
MU (HOPMHPYET W3 DIEMEHTOB TPeOyEeMYIO MOCIICA0BATEb-
HOCTb JIEUCTBHM >KUBOTHOTO.

Takum oOpa3om, B pe3ynbrare 3aBepLICHUs] paOOThl KOMaH-
AbI CIICHUAIIMCTOB aIMHUHHUCTPpALUA YUPCKIACHUA IMOJydacT
JABYX HOATOTOBJICHHBIX K BBIITIOJTHECHHUIO CJIOXKHBIX HABBIKOB

the number of animals with which the specialists in
their training work, can vary from one to three. The
optimal number of animals for parallel training each
of them to solve a specific problem in this case is two
MM. The implementation of the program is carried
out by a team of specialists, including a research
scientist who knows the methods of training animals,
and three trainers (assistant trainers) who, during
training of animals, learn to cause MM to perform all
the skills developed. An essential difference between
the interaction of the trainer and the animal in the case
considered from MM training to perform the show
elements is the requirement for strict implementation
of the developed skills by the animals and closer
relations with the trainer. Therefore, two of the three
trainers work only with “their” animals, the third
trainer works with both animals. For the sake of
simplicity of the presented ratios, such a scheme of
distribution of training loads between the trainers is
possible at the same number of trainings with animals
conducted by each trainer. For example, to conduct 15
sessions with each of MM (30 sessions in all), trainer
1 works with animal “A” for 10 sessions, trainer 2
works with animal “B” for 10 sessions, trainer 3
works with animal “A” for 5 sessions and with animal
“B” for 5 sessions. The alternation of the work of
trainer 3 with each of the two animals is determined
by the research scientist. There are other options for
the ratios of the work of trainers and animals.

After the MM has developed all the necessary
elements of complex skills, the research scientist,
together with the trainers, forms from the elements
the required sequence of animal’s actions.

Thus, as a result of the work completed by the team of
specialists, the administration of the institution gains
two animals trained to perform complex skills and
three trainers capable of solving the set task with the
help of the trained animals.

In the present case, the ratio considered is: 1 research
scientist and 3 trainers per 2 animals (1RS+3T/2MM).
Such a ratio is necessary to provide reliability of
training animals and to achieve a reliable substitution
of the trainer who has left for some reason by
another trainer prepared for performing the task. If
it is necessary to train a larger number of MM, the
indicated ratio is maintained if the number of the
animals trained is a multiple of two. If it is necessary
to train one animal, then we recommend the ratio 1RS
+2T/1MM for the reasons given above.
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KMBOTHBIX U TPEX TPEHEPOB, CHOCOOHKBIX pemark ¢ momo- | In conclusion, we note that this report presents an
110 00YyUYESHHBIX KMBOTHBIX IIOCTABJICHHYIO 3a/1a4y. approach to determining the ratio of the number of
specialists participating in interaction with marine
mammals and the number of animals they train in
three main lines of work with MM. The presented
approach makes it possible to calculate these ratios
in other lines of similar work with marine mammals.

PaccmarprBaeMoe COOTHOIIEHHWE COCTABISET B IPUBEIAEH-
HOM ciydae: | HaydHBIH COTPYOHHMK W 3 TpeHepa Ha 2-X
*kuBoTHBIX (1HC + 3T/2MM). Takoe COOTHOIIIEHHE HEOO-
XOIMMO AJsl oOecredeHnss HaAEKHOCTH ITOATOTOBKU JKH-
BOTHBIX M JOCTHXXCHUS HaJ&KHON 3aMeHbI BBIOBIBIIETO MO
Kakoi-11b0 mpu4rHEe TpeHepa Ha JIPyToro, IMOArOTOBIECHHO-
TO K BBITOMHEHUIO 3a1auu. [Ipu HEoOXOAMMOCTH TOTOBUTH
6ompmee uyrcao MM coxpaHseTcsl yKa3aHHOE COOTHOIIe-
HHUE, €CIIM YHCJIO IMOATOTAaBIMBAEMbIX >KUBOTHBIX KpPaTHO
nByM. Ecan HEOOXOAMMO TOTOBUTH OIHO JKHMBOTHOE, TO TIO
MIPUBEIEHHBIM BBIIIEC MPUYNHAM PEKOMEH]IyeTCS COOTHOIIIE-
nue 1HC + 2T/1MM.

B 3akiroueHne OTMETHM, YTO B HACTOSIIEM COOOIIEHHH
IpEJCTaBIEH MOAXO K ONPENEIECHUI0 COOTHOLIEHUS YuCiia
Y4aCTBYIOIIMX BO B3aUMOJEUCTBUU C MOPCKUMH MIICKOIIH-
TAIOIMMH CIIEIAAINCTOB M YUCIIa TIOrOTaBINBAEMBIX UMH
KMBOTHBIX B TPEX OCHOBHBIX HAIPaBICHUSIX paboThl ¢ MM.
IIpencraBneHHBIH NOAX0/ NO3BOMIAET PACCUUTHIBATH YKA3aH-
HBbI€ COOTHOIIECHHS U B JPYTUX HANpPABICHUAX NIPOBEACHUS
MOKOOHBIX PAbOT C MOPCKUMH MIIEKOITHTAIOIINMH.
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[MonynsuroHHass CTpyKTypa ropOaTeiXx KHTOB B CEBEPHOU
yacTu TUXOro okeaHa CYMTAECTCA OJHOW U3 CaMbIX CJIOXK-
HBIX CPEIU KPYIMHBIX KHTOOOpa3HEIX. B TeueHne Murpaiu-
OHHOr0 NEepHoja >KUBOTHBIE MEPEMEIIAIOTCS U3 YEThIPEX
OCHOBHBIX MECT 3UMOBOK B LleHTpanbHOil AMepuke, Mek-
cuke, Ha ['aBaiisix u B SIMOHKMK BO MHOXKECTBO PAaliOHOB JIET-
Hero Haryna Broibs nodepexuit CIIA, Kanagpr, AneyTckux
octpoBoB u lanbHero Boctoka Poccuu. MHOrouucnenssie
UCCJICIOBAHNS WHAMBUIYAIBHBIX TEPEMEIICHUNA KHBOT-
HBIX TOKa3aJl MHOXXECTBO CBS3CH MEXKIy HAaryJIbHBIMH
pailioHaMU U MeCTaMU pa3MHOXKEHUS, TOTJa KaK MepemMelie-
HUS MEXY OTACIBFHBIMH YYacTKAMH BHYTPH MECT Haryia
ormevanuck enuHuvHO (Baker et al., 1986; Witteveen et
al. 2004, Calambokidis et al., 2001). MccnenoBanus rene-
TUYECKOTO Pa3HOOOpa3Us MOATBEPKIAIOT BBICOKYIO HEOJ-
HOPOAHOCTH MONYJSLUHU, YTO BEIET K BBLIEIEHUIO Cpelu
HATYJIBHBIX M 3WMOBOYHBIX TPYNITMPOBOK BCE OOJBIIETO
Yyciia caMocToATeNbHBIX equaul (Baker et al., 2013).

B Bonmax [lanmpnero Bocroka Poccun Hambomnee n3ydeHHBI-
Mu sBisiioTcs Komanmopckoe n KaparmHckoe HaryiabHBIC

The population structure of humpback whales in the
northern part of the Pacific Ocean is considered one
of the most complex among large cetaceans. During
migration, the animals move from four main wintering
areas in Central America, Mexico, Hawaii, and Japan
to numerous summer feeding grounds along the coasts
of the USA, Canada, Aleutian Islands and Russian Far
East. Numerous studies of individual animal migrations
have shown many links between the feeding grounds
and breeding sites, while the migrations between
individual sites within feeding grounds have been
noted only occasionally (Baker et al., 1986; Witteveen
et al., 2004; Calambokidis et al., 2001). The studies of
genetic diversity confirm the high heterogeneity of the
population, which leads to distinguishing an increasing
number of independent units among the feeding and
wintering groups (Baker et al., 2013).

In the waters of the Russian Far East, the most
studied humpback whale feeding clusters are the
Commander and Karaginsky. These clusters differ
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KaparuHckuii 3anue octpoe bepuHra
Karaginsky Gulf Bering Island
Konuuecrso nepuog pabor ro ro nepuwog pabor Konute
HHUBOTHBIX puoAp A A pUoAP HHUBOTHbIX
number of IDs field season year year field season number of IDs
MIO/Ib-aBrycT aBrycr
38 July-August 2004 2004 August 1
29 MIONIBABIVET 1 2005 2005 asrver 7
July-August August
aBrycr-ceHTabpb Maii-UOHb
10 August-September 2008 2008 May-June 13
HHOHb-UIONDb aBryCT-CeHTﬂﬁpb
14 June-July 2009 2009 August-September 60
mai-ceHTAGPL
= 12010 587
Bcero 69 ocobeit y May-September
total 69 IDs MIOHb-CeHTADPDL 298
2011 June-September
; mai-ceHTAbOpPL
2012 May-September 343
T 2013 MIOHb-aBrycr 362
> June-August
MIOHb-aBryCcT
2014 June-August 150
66 aBrYCT-CEHTﬂﬁpb HHOHE-UIONE
. 264
august-september 2015 2015 June-July
————— 10RUCO507 werernenenne 10RUCOS560 — . — .- 04RUKAO31 —--—- 15RUCO1474

Puc. 1. Cxema nepemenieHuii ropdarbix KUTOB Mex 1y Kaparuackum 3aauBoM 1 ocTpoBoM bepuHra mo pesysibra-
TaM MHOTOJIETHUX HaOMIoneHuH

Fig. 1. Map of migration of humpback whales between Karaginsky Gulf and Bering Island based on the results of
long-term observations

CKOIUIEHHUSI TOpOAThIX KHUTOB. JTH CKOIUICHHS pa3nuyaroT- | from breeding sites by the composition of migration
Cs TI0 COCTaBY MHUTPALMOHHBIX CBsA3el ¢ MectamMu pasmHO- | links (Calambokidis, 2011; Titova et al. submitted)
xenns (Calambokidis, 2011; Titova et al., submitted) u mo | and by feeding behavior of the animals (Filatova
nmumeBoMy mosenernto xuBOTHEIX (Filatova et al., 2013). | et al., 2013). The analysis of mitochondrial DNA
AHamm3 nocnenoBatensHOCTel MutoxoHapuanbHoit IHK B | sequences from tissues of whales from these clusters
TKaHSAX KUTOB U3 3TUX CKOIUICHWH Takke rmokas3an Beicokuid | also showed a high level of differences (Richard et al.,
ypoBenp pasmuunii (Richard et al., 2016). Ha ocroBanmu | 2016). Based on this, the Commander and Karaginsky
storo Komanmopckoe n Kaparunckoe HarymeHbIe rpynmu- | feeding groups are distinguished as part of the entire
POBKH BBIACTISIOTCS B COCTaBe BCeW momyismuu ropOadeii, | humpback whale population that spends their summer
mpoBoIeit teto B Bogax Jlampaero Boctoka Poccuy, kak | in the waters of the Russian Far East as separate, more
OTIeNBHBIE, O0Jee MM MEHEe H30JIMPOBAaHHEBIC CAMHUIIHL. or less isolated units.
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B Kaparunckom 3anuBe pabota no QortonneHTHUKANH
ropbayeii mnpoBoAMIAach B XOA€ CYIOBBIX Hay4YHBIX
peiicoB B paMKax COBMECTHOTO IPOEKTa MO H3YyYEHUIO
HOIMYJISIIMOHHOW CTPYKTYPBI TOpOaThIX KHTOB CEBEPHOU
Mamuduxkun SPLASH (Structure of Populations, Levels
of Abundance and Status of Humpbacks) B 2004 u 2005
ronax. B aBrycre-centsiope 2008 u urone-utone 2009 ronos
MBI ITIPOBOJMJIM CTallMOHApHBIE HCCIIEIOBAaHUS B 3TOM
patione, 6asupysch Ha ocTpoBe Kaparuuckuii. B akBaropuun
Komannopckux ocTpoBoB paboTs! o GoTonneHTHHUKAIH
ropOaueii ObUTM HauaThl TaKkXke B pamkax npoekra SPLASH
B 2004-2005 rogax. C 2008 roma mo Hacrosiiee BpeMms
€)XKEroJHO B JIETHUE MECSIbl Mbl IPOBOANM KOMILJIEKCHBIN
MOHUTOPUHT KOMaHJOpPCKOTrOo HAaryibHOTO CKOIUICHHS B
aKkBaTopuu octpoBa bepumra.

Ilo pesynsratam pabot, mpoBeaeHHBIX a0 2015 rona,
B Kaparnuckom 3ammBe Obpuio wuaeHTHPHUUIHpPOBaHO 69
WHANBUAYAIBHO pasNUIUMBIX ocobeit u 1359 Ha octpose
Bbepunra. Ilpu comocraBieHUM NOJIYYEHHBIX KaTalOroB
MBI OOHApPyKWJIN TONBKO /1Ba CIy4as MEPEMEIICHUH KUTOB
MEXIYy 3TUMH ABYMs pailoHamu. KuTbl mox HoMepoM
05RUKA093 n 08RUKA 134, 3apeructpuponannsie B 2005
n 2008 romax B Kaparmackom 3anuBe, ObUTH BCTPEUCHEI B
akBaropuu octposa bepunra B 2010 roxy.

B xone nayunoro peicaB 2015 rony B paiione Kaparuackoro
3anuBa HaMH OBIJIO HMIASHTU(HUIMPOBAHO 66 TOpPOATHIX
kutoB. Cpean HHMX B Karajore, coOpaHHOM Ha OCTpOBE
Bepunra, Ob110 0O6HapyxeHO 8 ocobel, To ecTh Oonblie,
YyeM 3a BCe MpeNbIIyIre roas! padort (puc. 1)

W3 nux nBa xurta (10RUCOS507 u 10RUCOS560) 6w
BCTpEUEHBI B aKBaTOPUHU OCTPOBa bepuHra HEOmHOKpaTHO
n gBa kura (04RUKAO031 u 15RUCO1474) Obuin
OTMEYCHHI B TOM U IPYTOM pailoHaX B T€YCHHE OJHOTO JIeTa
¢ uaTepBaiamMu 63 u 44 THSI COOTBETCTBEHHO.

ITo Bce#l BHIUMOCTH, ONHMCAHHBIC HATYIBbHBIC CKOTUICHUS
ropOaTEIX KUTOB HE SIBIIAIOTCS B MOTHOW Mepe M30JIUPO-
BaHHBIMH. B mociemHue romsl 0OMEH OCOOSMH MEXIy
STUMH pailOHaMH MOT CTaTh 0OJiee NHTEHCHUBHBIM B CBS3U
¢ 00IIMM BO3pacTaHUEM YHCIEHHOCTH TopOaucii B CeBep-
Hoit [Tanmmduke. YcuneHne nx MUTPAIIHOHHOW aKTHBHOCTH
MOJKET OBITh CBSI3aHO C N3MECHEHUSMH B KOJHYECTBE U pac-
MpeneJeHn 00bEKTOB MUTAaHM TOPOATHIX KUTOB, BEI3BAaH-
HBIMH, B CBOIO OYepeib, KIMMATHICCKUMHU H3MEHCHUSIMHA U
IpyruMu (haKToOpaMu.

PaGoTa BbImoiHeHa mpu moazepxke OOIeCTBa KUTOB U
nenbpuHoB (Whale and Dolphin Conservation) Poccuii-
ckoro (oHma (QyHAaMEHTaNbHBIX HCCIENOBaHHUi, Pyccko-
ro reorpadudeckoro odmecrsa u Pew Marine Fellowship.

In the Karaginsky Gulf, studies on the photo
identification of humpbacks was conducted during
scientific ship voyages as part of SPLASH (Structure
of Populations, Levels of Abundance and Status of
Humpbacks), a joint project studying the population
structure of humpback whales of the North Pacific in
2004 and 2005. In August-September 2008 and June-
July 2009, we conducted land-based studies from
Karaginsky Island. In the waters near the Commander
Islands, humpback whale photo identification studies
started within the framework of the SPLASH project in
2004 —2005. From 2008 to the present, in the summer
months annually, we conducted comprehensive
monitoring of the Commander Islands feeding cluster
in the waters near Bering Island.

Results of the work carried out before 2015 provided
identification of 69 individually distinguishable
animals in Karaginsky Gulf and 1359 near Bering
Island. When comparing available photographic
catalogs, we found only two cases of migration
of whales between these two areas. The whales
identified as numbers 05RUKA093 and 0SRUKA 134,
recorded in 2005 and 2008 in Karaginsky Gulf, were
encountered in the water area of Bering Island in 2010.

During a scientific voyage in 2015, 66 humpback
whales were identified in the area of the Karaginsky
Gulf. Among them, 8 individuals were found in the
catalog collected on Bering Island, that is, more than
in all previous years of work (Figure 1).

Two of these whales (10RUCO507 and 10RUCO560)
were sighted in the water area of Bering Island
several times, and two whales (04RUKAO031 and
15RUCO1474) were recorded in that and other areas
during one summer with intervals of 63 and 44 days,
respectively.

Apparently, the described feeding clusters of
humpback whales are not fully isolated. In recent
years, the interchange of individuals between these
areas could have become more intensive due to the
overall increase in the number of humpbacks in the
North Pacific. The increase in their migration activity
may be due to changes in the number and distribution
of food items of humpback whales, caused in turn by
climatic changes and other factors.

The work was supported by the Whale and Dolphin
Conservation, the Russian Foundation of Fundamental
Research, the Russian Geographical Society and Pew
Marine Fellowship. The studies on Bering Island were

Mopckue mnekonutatowme Nonapktukn. 2018. Tom 2.

173



Titova et al. Humpback whale (Megaptera novaeangliae) interchange between Karaginsky Gulf ...

Hccnenosanus Ha octpoBe bepunra nmpoBoauiucek B paMkax | conducted within the joint program of the Kamchatka
coBMecTHON mnporpammbl Kamuarckoro ¢ummana Tuxoo- |Branch of the Pacific Institute of Geography of RAS
keaHckoro mHcruryta reorpagun PAH u Komanmopckoro |and the Komandorsky Biosphere Reserve.
OrochepHOTro 3aroBeHHKA.
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Brenenne. B OxorckoM Mope 0OMTaeT 4eThipe Maro(uib-
HBIX BHJIa TIOJCHEW — Konmwyaras Hepna (Pusa hispida),
kpeutatka (Histriophoca fasciata), naxrak (Erygnathus
barbatus) n napra (Phoca largha). Bce 4eTbipe BHIa uMe-
10T MPOJOJKUTENBHYIO UCTOPUIO AKCIUTyaTalluy, BKJIHOYAst
MEepHOIbl TPAJUIMOHHOTO M KOMMEPYECKOrO IPOMBICIIOB,
6eperoBoro mwin cOymoBOro, HEJIMMUTHPOBAHHOTO U peEry-
mupyemoro rocygapctBoM (Tpyxun, 2005; Tpyxun, 2009;
Tpyxun, 1966; ®enoceeB 1968; denocees, 1984; I'pades,
2006). OcHOBHOM 11eTBI0 HACTOSAIIEH pabOTHI SABIIIETCS aHa-
13 MHGOPMAIKH, MOTYYEeHHOW U3 paHee He OMmyOJIMKOBaH-
HBIX IPOMBICIIOBBIX )KypPHAJIOB, U OITMCAHUE HHTEHCUBHOCTH
MPOMBICJIA HACTOSIINX ToeHel B OXOTCKOM MOpe BO BTO-
poii nonosuHe XX Beka.

MarepuaJ 4 MeTobl. BpUTH TpoaHaT3UPOBAIH JOCTYITHEIC
HaM CYJIOBBIE MPOMBICIIOBBIE KypHaIBI ¢ 1972 o 1994 rog
(3a ucxumouenuneM 1973, 1975 u 1993 ronos, )KypHAaIBI 32 5TH
TOIbI HAaM HalTH HE YJaJlloCh), MOTydeHHbIe ¢ 11 Hebonpmmx
TIPOMBICIIOBBIX JAEPEBIHHBIX IIXYH W 12 GONBIINX, U3TOTOB-
JICHHBIX W3 CTaIN 3BEPOOOHHBIX-PHIOONOBHEIX cynoB (3PC)
JeOBOTO Kiacca. B o0meit ciokHOCTH OBLTH 00paboTaHBI
nmarHbe 0 3194 cynoBeix qHAx. MH(QOpManus o KaxKIoM BUIE
TIONICHEH Oblila TpOaHaIM3WPOBaHA OTIECIBHO, BHUMAaHHE
Ob1T0 00paIIeHO HA M3MEHEHHE BO3PACTHOTO COCTaBa M000-
€K BO BpPEMEHH, OOIIMi pa3Mep MOOOEK W MX MEXTOIOBBIC
konebanms. Bo3pactHast cTpykTypa moGoek Obla onicaHa B
COOTBETCTBUH C OPUTHHAIBHON Kiaccu(HKaeil TIONCHEH,
MIPUBEJICHHON B NPOMBICIOBBIX >KypHalaX, IZe >KUBOTHBIX
KJIACCU(HUIIMPOBAIN KaK OCJIbKOB, MEPEIHHABIINX ICHKOB
1 B3pOCIBIX TIONEHEH. Pa3Mepsl moboek, paccunTaHHbIC Ha

Introduction. The Sea of Okhotsk is inhabited by four
ice-associated seal species - ringed (Pusa hispida),
ribbon (Histriophoca fasciata), bearded (Erygnathus
barbatus) and spotted (Phoca largha) seal. All four
species have a long history of exploitation including
periods of aboriginal and commercial harvest, shore
or vessel based, unlimited or state controlled (Trukhin
2005; 2009; Fedoseev 1966; 1968; 1984; Grachev
2006). The main aim of the present work is to review
information obtained from a number of previously
unpublished sealing log books and to describe the
harvest effort that took place in the second half of the
20th century in the Sea of Okhotsk.

Material and methods. We analyzed available sealing
log books from 1972 to 1994 (excluding 1973, 1975
and 1993 where log books were not found), recorded
from 11 small wooden-hulled sealing schooners and
12 large steel-hulled, ice-reinforced hunting-fishing
vessels (HFV). In total, 3 194 vessel-days of data were
processed. Data for each seal species were analyzed
separately focusing on temporal age composition of
catches, total harvest rates and interannual variations
of the two. Age structure of the catches was described
following the original classification of seals in log
books including white-coated pups, molted pups and
adults. Total harvest rates based on log book data were
compared with the harvest records reported elsewhere
in the literature. The percentage of seals of each
species recorded as harvest losses was estimated
where the data were recorded in the log books.
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Puc. 1. CpaBHenme o0beMa pombIcia ToJeHeH 1o BugaM B OXOTCKOM MOpe Ha OCHOBAHHH JITAHHBIX MTPOMBIC-
JIOBEIX JKYPHAJIOB (CTOJOIIBI ClIeBa) U OMyOJIMKOBAaHHOM 3BepOOOWHON CTAaTUCTUKHU (CTONOIBI CIIpaBa; OmyOiIH-
koBaHO B TpyxuH, 2005). BepxHss ropH3oHTaNbHas IIKaIa OKAa3bIBACT KaTETOPHUIO JISAOBUTOCTH Iofia: TOf C
BBICOKOH JICIOBUTOCTBIO (JIGAOBBINA TOKPOB >70%), cpeHel JIeAOBUTOCTHIO (JIeI0BEIH MOKPOB oT 51 10 70%) 1
HU3KOU JIeOBUTOCTHIO (<51%)

Fig. 1. Comparison of total numbers of harvested seals by species and year in the Sea of Okhotsk based on log
book data with official harvest reports (reported by Trukhin, 2005). Top horizontal bar shows year ice category:
high ice coverage years (ice cover >70%), medium ice coverage years (ice cover from 51 to 70%) and low ice

coverage years (<51%)

OCHOBaHHMH MPOMBICIIOBBIX )KypPHAJIOB, OBUIN COIIOCTABJICHBI
C JaHHBIMH II0 IPOMBICITY, TIPUBEIEHHBIMH B JIUTEpaType.
Jlomnst TroneHel KaXkAoro BUJA, 3apeTUCTPUPOBAHHBIX B Ka-
YeCTBE IIPOMBICIIOBBIX IOTEPh, OLIEHUBAJACH B TEX CIyYasX,
KOT/1a 3T JJaHHBIE ObUIN OTMEUEHBI B )KypHaJax.

JlaHHBIE 110 JISTOBBIM YCIIOBHAM OBUIM IOJTYYCHBI U3 ATiia-
ca ApKTH9ecKkoro Kimumaroiormdeckoro mpoekra (2000),
Ka)KABIH TO11 OBLT KATETOPU3UPOBAH B 3aBUCHMOCTH OT MaK-
CHMAJIbHOTO JIEZOBOTO MOKPBITUS 32 alpeiib Kak Tof ¢ BEI-
COKOH JIeIOBUTOCTHIO (JIemoBEIi MOKpoB >70%), cpemHei

Ice conditions were retrieved from Arctic
Climatology Project’s (2000) Atlas and each
year was classified depending on maximum ice
coverage for April as high ice coverage years (ice
cover >70%), medium ice coverage years (ice
cover from 51 to 70%) and low ice coverage years
(<51%). Differences in harvest parameters (CPUE,
total number of vessel-days and total catches) for
each species in relation to year ice category were
explored.
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JISIOBUTOCTHIO (JIe10BBIH TOKpOB OT 51 1o 70%) u HU3KOM
nenoBUToCThIO (<51%). bbiy nccnenoBanbl pa3auyus B MO-
Kazareysix IMpoMbIcia (Jo0blua Ha eUHUILY yCHIIUS, ooliee
YHCIIO CYAOBBIX JHEH 1 001Iei 100bIYn) U KaXI0T0 BHIa
10 OTHOIIEHUIO K KaTeTOPUU JIEAOBUTOCTH rojia.

Pe3yabTaThl M 3akiaodeHne. O0mee 9uCIO TIONEHEH, H0-
OBITBIX B TEUEHHE TEpPHOIa HMCCICTOBAHUS M 3aHECEHHBIX
B TIPOMBICJIOBBIC JXypHallbl, OBUIO CpaBHEHO C pa3Mmepa-
MU JT00BIUHM, OTPAKEHHBIMU B JINTEPATYPHBIX HCTOYHHKAX
(Democees, 1966; @enocees, 1968; denocees, 1984; Tpy-
xuH, 2005; Tpyxun, 2009; I'paueB 2006). bruto mokazaHo,
YTO MMEIOIIHNECS MPOMBICTIOBEIC )KYPHAIBI B 3HAUNTEIFHON
Mepe OTpakKaloT MacIITadbl IMpoMEIcTa TIoJeHel B OXorT-
ckoM Mope B 1970-1990x rogsr (puc. 1). B G6ompmmHCcTBE
net (3a uckmouenueM 1971, 1977, 1978 u 1979 ronos mo-
00ikn OBUTH TIPEUMYIIIECTBEHHO IPEACTABICHBI KOJIBIATOM
HEpIIOH, B MEHBLIEH CTENEHU — KPBUIATKOM, JIAPTOM, U 3aTeM
— JaxTakoM. TOJBKO HEKOTOpPHIE MPOMBICIOBBIC KYPHAJIBI
cozep)kaiay WHPOPMAITUIO O KOJUYECTBE PAHEHBIX JKHUBOT-
HBIX, KOTOpPBIE JIN0O YIIIA OT OXOTHHUKOB, THOO YTOHYIH H,
CIIeZIOBATEIbHO, OBLUTH 3alCAaHbl B MIPOMBICIOBEIC TIOTEPH,
KOTOpBIE OBUIH OLIleHEeHH! B 2,4% 0T ob1iero oobema 100brau
KOJIBYaTOi Hepmbl, 2,3% OT MoOBIYH KpBIIaTKH, 5,1% ot mo-
6b1un maxraka u 3,1% ot noOsrun napru. B 1o xe Bpems, o
JAaHHBIM WHCTIEKTOPOB OXOTCKPHIOBOAA, KOHTPOIHPYIOIIIX
CYIIOBYIO IOOBITY TIOJIICHEH, HEMPOM3BOIUTEIBHEIC TTOTEPH
Ha TIpoMeIcie cocTaBmsun 22-30% oT o0miero KoaugecTna
JIOOBITHIX Je1oBEIX (opM TioneHel (A.I. ComoB, HeomyOur.
naHable). /1o meHKoB, OENbKOB U MEePETHHSBIINX, TO0BI-
TeIX B 1975-1994 romax, ocTaBajach JOCTATOYHO CTAOHIIb-
HOM ISl BCEX BUIOB Ha MPOTSHKEHUH BCETO IIEPHOAa HCCIIe-
JIOBaHHS, C HE3HAUNUTEIbLHBIM KOJNYECTBOM OCIIBKOB.

Cynosoii nmpomsicen B 1972-1994 ronax, kak npaBuio, ocy-
LIECTBISUICS C Hayania ampessi A0 CePEeaUHbI UIONs, IPU 3TOM
OonpIas 9acTh MOOBIYM TIONCHEH MPUXOAWIACH Ha Mai -
utoHb. B 1972 u 1974 rogax ucnoab30BaIlCh TOIBKO IEPEBSH-
HBIE [IXYHEI, HO, HaunHast ¢ 1975 roma, oHY OBLIH ITOCTETIEHHO
3aMEHEHBI Ha CyJla U3 CTaJIU JIEIOBOTO KJIacca, O3BOJIAIOLINE
BECTU NPOMBICENT B MEHEE NOCTYINHBIX, MOKPBITHIX JIBAOM
paiionax. Kaxxnprii 3PC B cpeqHeM Bell IPOMBICET B TEUCHHE
43 nmHei 3a ce30H ¢ pa3dpocoM OT 3 10 72 IHEH.

B nepuox ¢ 1972 mo 1994 rox (3a uckmtouenuem 1973, 1975
u 1993 romoB) 6bUTO Ba rofa C BHICOKOH JIETOBHTOCTHIO
(1979 u 1980), mecth N€T ¢ HU3KOW JIGJOBUTOCTHIO M 12
neT co cpeaHeit. Beicokas mpoxoaumocts 3PC, mo-suaumMo-
MYy, 4aCTUYHO CHHMaJIa OrpaHUYCHHA, HAKJIaJAbIBACMbIC Ha
palioHBl M CPOKH TPOMBICIIA JIETOBOH OOCTaHOBKOM, U J0-
ObIua TIOJIEHEH HaYMHAACK ellle BO BTOPOH-TpEThell Hemene
arpestst Jaxke B Tofibl C BEICOKOM JIEAOBUTOCTHIO. [Ipombicen
OOBIYHO MTPOIOJDKAJICS 10 KOHIIA HIOHS - Hadaja MO, PH

Results and conclusion.

The total numbers of seals harvested during the study
period and reported in log books were compared with
harvest records reflected in the literature (Fedoseev
1966; 1968; 1984; Trukhin 2005; 2009; Grachev
2006). It was shown that the available log books
reflected to a considerable extent the overall harvest
effort in Sea of Okhotsk in 1970s-1990s (Figure 1).
In most years (except 1971, 1977, 1978 and 1979),
the harvest was predominantly represented by ringed
seals, followed by ribbon, spotted and then bearded
seal. Only some log books contained information on
the numbers of seals struck and lost. The minimal
reported losses of seals during harvest were 2,4 % of
total harvest for ringed seal, 2,3% for ribbon, 5,1%
for bearded and 3,1% for spotted seal. However,
according to Okhotskrybvod enforcement officers
present onboard, seal harvest losses were 22-30%
of all ice-associated seals harvested (A.G. Somov,
unpublished data). The proportion of pups, both
white-coated and molted, taken in catches during
1975-1994 remained fairly stable for all species
throughout the study period with very low numbers
of white-coated pups harvested.

The vessel-based harvest in 1972-1994 was typically
taking place from early April until mid-July with the
majority of seals caught in May-June. In 1972 and
1974 only small wooden schooners were used but
starting from 1975 they were gradually replaced with
larger, steel ice-class vessels allowing harvest in less
accessible ice-covered areas. Each HFV was out at
sea harvesting on average for 43 days ranging from
3 to 72 days.

In 1972-1994 (excluding 1973, 1975 and 1993) there
were two years with high ice coverage (1979 and
1980), six years with low ice coverage and 12 years
with medium ice coverage. Use of HFV apparently
removed the limitations associated with ice conditions
and the sealing started as early as the first third of
April even in high ice coverage years. The sealing
typically lasted until late June early July, keeping
in mind that the ice melted completely, on average,
by mid-July. The timing in 1994 was an exception:
despite a low ice coverage (50%) the harvest started
only on May 12, and lasted until July 24, and the
ice remained in the sea until first week of August.
Year ice category did not have any effect on harvest
start dates: vessels began the harvest depending on
organizational and technical aspects, mainly vessel
maintenance, expedition supply, crew recruiting.
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9TOM JICMIOBBIA MOKPOB, KaK MPABHIIO, MOTHOCTHIO Pa3py-
IIajics B CPemHEeM, K cepeauHe uiois. MckimoueHneM ObLT
1994 roxa: HecMOTpst Ha HU3KYIO JienoBUTOCTH (50%), mpo-
MBbICEJ HavdaJics JIMuib 12 Mast u npofospKaics 1o 24 uros,
a Jiel OCTaBaJiCs B MOpE JI0 MEpPBOU JieKaabl aBrycra. Ka-
TEropus JICJOBUTOCTH TOlla HE OKa3bIBaJia CYIICCTBCHHOTO
BJIMSIHUS Ha HAYaJI0 MPOMBICTA: BPEMs BBIXOAA CyIOB Ha
MPOMBICENT  00YCJIaBIMBAIIOCH OPraHU3aIlMOHHO-TCXHUYC-
CKMMU TPUYMHAMH, B YaCTHOCTH, PEMOHTOM CY/IOB, MOJIY-
YeHHEM CHaO)XEHUsI, KOMIUIGKTOBaHUEM 3Kumaxed. He Ha-
OJIFOIAJTIOCh HUKAKKUX CYIICCTBCHHBIX BapUAIlMid B BEJTHUUHE
JIOOBIYM HA CAMHUILY YCUIINS, KOJHMUYSCTBE CYIOBBIX JHEH U
o01ieM pa3Mepe JT0ObIYH [0 OTHOIICHHUIO K KATErOPUH JIe0-
BHUTOCTH roxa (puc. 1).

I'eorpaduuecku, Kak IpaBHUII0, IPOMBICEI BCEX YETHIPEX BH-
0B HaunHaiicd B 3anuBe lllenuxoBa B ceBepo-3anaiHoil ya-
ct OXOTCKOTO MOps U 3anuBe TepneHust y Foro-BOCTOUHOTO
mobepexpst octpoBa CaxanuH. [To Mepe Toro kak mpoMsbIc-
JIOBBIA CE30H IIPOrpEecCHpOBall U JIEASHOW IMOKPOB paspy-
majcs U OTCTYNaj C CEBEPO-BOCTOKA Ha IOT0-3amaj, 3Bepo-
OolfHBIC Cyaa CIIeI0OBANIN 32 M3MEHSIOMIEHCS KPOMKOI JIb/a,
I7Ie MOIJIM HaXOAUTHCSI HAUOOIBIIINE CKOTIIICHUSI TIONICHEH.

CynoBoii mpomsicen B OXOTCKOM MOpe, HECOMHEHHO, OKa-
3bIBaJl BO3/IEHCTBIE HAa MOPCKYIO 3KOCHUCTEMY, SBISACH CY-
IIECTBEHHBIM MCTOYHUKOM CMEPTHOCTH JUIS NMAaro(uiIbHBIX
BUJIOB TIOJEHEH, OOMTAIOIMX B 3TOM pernoHe. Tem He
MeHee, Onaronmapsi MPOMBIIUIEHHOW 100bde ObUT coOpaH
oOImMpPHBIN MaTepuas o OMOJIOTHH 3THUX BUIOB, AEMOIpa-
¢un, ce3oHHOMY pacnpeneneHnio. OpurnHaabHbIE 3alUCH,
coziepKamecss B IIPOMBICIOBBIX JKypHAJaxX, JOTOIHHIN
W PacIIMpWIIN TOHMMaHHe CTEeNU(UKN NpOMBICIA U YITyd-
IIWIA 3HAHUS O OMOJIOTHM SKCIUTyaTHPYEMBIX ITOITYIISIIHNA
TioneHed. CpaBHEHHE JTaHHBIX IPOMBICIOBBIX JKYPHAJIOB C
oITyONTMKOBaHHOM MH(pOpMAaIHell T03BOIUI0 0OHAPYKUTD U
TIOHSITH PUYMHBI B PACXOXKJCHUH CBeNleHnH. CKOPPEKTHPO-
BaHHas 0a3a JaHHBIX CTAaHET BaYKHBIM OJIOKOM MH(OpMAIIH
JUISL TIOCTIEAYIOIIET0 KOJIMYECTBEHHOTO aHajW3a B3aWMOOT-
HOUIEHHH MEXIy OWOJOrMYEeCKUMH IIPOLECCaMH B IIOITY-
JSIUAX MaroGuIbHBIX TIOJIEHEH, crennUKoH MpoMbIcia 1
BapnalbeTbHOCTHIO OKPYIKAIOIIEH CpeIbl

There were no considerable differences revealed in
CPUE, number of vessel-days and total catches for
each species per year in relation to year ice category

(fig. 1).

Geographically, the harvest of all four species typically
began in Shelikhov Gulf in the north-western Sea of
Okhotsk and Terpeniya Bay off the South-East coast
of Sakhalin Island. As the season progressed and ice
cover was breaking and retreating from North-East to
South-West the sealing vessels followed the changing
ice edge where the largest concentrations of seals
could be found.

Commercial seal harvest in the Sea of Okhotsk
had not only had a significant impact on marine
ecosystem as a source of mortality for ice-associated
seals inhabiting the area, but provided a large amount
of data on species biology, demography, seasonal
distribution. Original records contained in log books
enhanced our understanding of the sealing process
and the populations exploited. Comparison of harvest
logs with relevant information published elsewhere
allowed cross-checking to identify and resolve
discrepancies. The edited data set will support a
planned quantitative analysis of relationships between
biological patterns in ice-associated seal populations,
harvest patterns, and environmental variability.
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BBenenme. TpaauIlMOHHO METOMbI aBHANMOHHBIX y4ueToB Introduction. Traditionally, methods of aerial surveys
nenoBbIX (opM TioneHe# OasupoBanuck Ha pesynbrarax —of ice-associated seals were based on the results of
BU3YyaJIbHBIX HAOJIOICHUH CIIEMAIINCTOB, KOTOphe B pe- | visual observations of experts, who performed real-
aJbHOM BPEMEHH IPOU3BOJIMIIN ¢ OOpTa camolieTa oACYeT, | time counts on-board aircraft, and in the case of
a B Clly4ae MHOTOBHJIOBBIX YYeTOB — HAeHTH(HKanuio | multi-species surveys, identification of seals within
TIONeHe# B mosnoce o63opa. C moseinenueM mnpodeccuo- | the survey strip. With the advent of professional
HaJIbHOW (oToanmaparypsl ¥ WHOpPakpacHbIX ckKaHepoB | photographic equipment and infrared scanners, it
CTaJO BO3MOXHBIM YaCTHYHO WM MOJHOCTBIO 3aMeHUTH | became possible to partially or fully replace visual
BU3yaJbHbIC HaONIOAEHUS WHCTPYMEHTAJIbHON CheMKoH, | observations with instrumental, which reduced the
YTO IIO3BOJIMJIO COKPaTHTh HPOLEHT IPOIYCKOB XHMBOT- | proportion of animals missed by observers on the ice
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HBIX Ha Ay (UepHOoOK U 1p., 2012), a TakKe 3HAYNTEIHHO
pacIIMpUTh BO3MOXKHOCTH ISl MOCIENyroNeil o0paboTKu
YUETHBIX MAaTepUAIOB U M3BJICUEHHS OMOJIOTUYECKH 3HAYH-
MOW MHQOPMAIHH.

WHcTpyMeHTallbHAs ChEMKa TIONEHEH ¢ OopTa camonera,
TEM HE MEHEe, BCEIa MoApPa3yMeBaeT KOMIPOMUCC MEXIY
Ka4eCTBOM IIOIyYaeMbIX (hoTomMarepHuanoB (pa3Mep HHK-
censl M300paKeHHs), YPOBHEM OECIOKOMCTBA KHBOTHBIX
IIPY MPOJIETE CaMOJIeTa U MPOIIAJbI0 MOKPBITHS yUIETHBIX
TpaHccekT. IIpu onTumanbpHOM OajaHCe yKa3aHHBIX IIa-
pameTpoB paspemieHne (HoToMaTepuanoB B OOJBIIMHCTBE
Clly4aeB TIIO3BOJSIET JIOCTOBEPHOE OIPEAEICHHUE BUAA
TIOJNIEHS, OJHAKO Takue (DaKTOpbl KaK MOTOIHBIC YCIOBHS
(TymaH, 00JaYHOCTD, COJTHEYHBIE OJHMKH), TIOBEACHHUE XKU-
BOTHBIX, YTOJI 0030pa anmaparypsl MOTYT 3aTPYAHSATh WIH
JIeJ1aTh HEBO3MOKHBIM MPOLECC HACHTU(UKAIINH.

B psnme pabor Obuio MOKasaHO, YTO IPU MHOTOBHJIOBBIX
CBHEMKaX ITOTPELIHOCTH B ONPEACICHUN BHIOBOM NPHHAI-
JIS)KHOCTH YYHUTHIBAEMBIX JXMBOTHBIX MOTYT IPHBOIUTH
BITOCJIC/ICTBUH K 3HAYUTENBHBIM OTKJIOHEHHSM B OLIEHKAaX
YHCICHHOCTH W IUIOTHOCTH paclpesiesIeHUs] 3THX BHIOB
(Conn et al., 2013). Vcxons U3 BBIIIECKa3aHHOTO, IIEILIO
HaCTOsIIeH pabOTHI IBUIIACH OIICHKA BEJTMYUHBI TOTPEIIHO-
CTH MJCHTH(UKAINH JeJ0BBIX (JOPM TIOJIEHEH IpU MpOBe-
JICHUH UHCTPYMEHTAJIBHBIX ChbeMOK B beprHroBoM Mope.

Marepuag M MeTOAbl. MyIJIBTUCIIEKTPANIbHAS ChEMKA
(manp., YepHoox u np., 1999; UepHook u ap., 2008) yeTsI-
pex naro(uIbHBIX BUIIOB THoJIeHeH, napru (Phoca largha),
kpeutaTku  (Histriophoca fasciata), naxraka (MOPCKOH
3asu, Erignathus barbatus) m axuObl (Koip4arasi Hepra,
Pusa hispida) Opina mpoBeneHa B bepuHroBoM Mope B
ampene-mae 2013 1. ¢ UCIIONB30BaHUEM CTaHAAPTHON Me-
TOJMKH y4eTa MOPCKHX MIICKOIUTAIOIUX Ha JIMHEWHBIX
TpaHccekTax. /s cheMKH HcIonb3oBajics camoier AH-38
«Bocrok», ocHamennsiit UK-ckanepom, unppoBsiMu ¢o-
TOKaMepaMu K OOPTOBOM KOMIIBIOTEPHOM CUCTEMOH 3amucu
naHHbIX. IlomeTsl BeIMOMHSINCE Ha BeIicoTe 250-300 M co
cpenHeii ckopoctbio 260 kM/4. B xone yueToB GoTochemka
BeJIach 3aKPEIUICHHBIMH T10/I CAMOJIETOM TpeMst LIu(POBbI-
Mmu ¢porokamepamu Nikon D800 ¢ pa3perniennemM MaTpuisi
36 M u ¢dokycHbM paccTosiHueM 50 mMm. DoTokaMepsl
HAYMHAJIM CHUMATh B Clly4dae IOSBJICHUS B IOJIE 3PEHUs
HK-ckanHepa «ropsvux MmsTeH» — TIOJIEHeH Ha apay. [loa-
poOHee ¢ METOOMKONH MOXKHO O3HAKOMHTHCS B paboTax
Uepnook u ap. (2014, 2015).

W3 Bcero o0bema coOpaHHBIX (OTOMATEPHANIOB CITydaii-
HBIM 00pa3oM OBIIO 0TOOpaHo 1335 «IIOpPTPEeTHBIX» CHUM-
Ka, COZEpKallMX LEHTPAIbHOE >XUBOTHOE (Tpedyromiee
UACHTU(QHUKALINH), )KUBOTHBIX, HaXOAALIMXCA PAAOM (IIpH

(Chernook et al. 2012), and expanded opportunities
for post-processing of survey data and extract
biologically valuable information.

Instrumental photography of seals from the aircraft,
however, always involves a compromise between
the quality of the resulting images (pixel size), the
rate of animal disturbance by the passing aircraft and
ice area covered by survey transects. At the optimal
balance of these parameters, the resolution of the
photographs in most cases allows reliable seal species
identification; however, factors such as weather
conditions (fog, clouds, sun glare), the behavior of
animals and equipment viewing angle may make it
difficult or impossible to identify the animal.

A number of studies have shown that in multi-species
surveys, species misidentification can lead later
to significantly biased estimates of the population
number and density distribution of these species
(Conn et al. 2013). Based on the foregoing, the aim
of the present study was to evaluate the magnitude
of misidentification of ice-associated seals in the
instrumental surveys in the Bering Sea.

Material and methods. Multispectral aerial survey
(e.g., Chernook et al. 1999; 2008) of four ice-
associated species of seals, spotted seals (Phoca
largha), ribbon seal (Histriophoca fasciata), bearded
seal (Erignathus barbatus) and ringed seal (Pusa
hispida), was conducted in the Bering sea in April-
May 2013, using the standard methods of marine
mammal survey on strip transects. An aircraft AN-38
“Vostok™ equipped with IR-scanner, digital cameras
and on-board computer system for data recording
were used. The aircraft flew at 250-300 m altitude,
with an average speed of 260 km/h. During the survey
seal photography was carried out with three digital
Nikon D800 cameras, 36Mp resolution matrix and a
focal length of 50 mm, fixed underneath the aircraft.
Cameras started to shoot when the infrared scanner
registered a “hot spot” within the survey strip — a seal
on the ice. More information on survey methodology
can be found in Chernook et al. (2014, 2015).

From all the photographs collected during the
survey we randomly selected 1335 “portrait” images
including the central animal requiring identification,
animals nearby (if any), and habitat fragment. Sixteen
selected photographs did not contain images of seals
and therefore were excluded from the sample. Thus,
1319 seal images were used in the analysis.
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HaJIMYMM), a TAK)KE Y4acTOK MecToobuTanus. 16 orobpan-
HBIX CHIMKOB HE COJIepKaJii N300pa)KeHus! TIOJICHS U ObUIN
BITOCIIC/ICBUH UCKIIIOYEHBI U3 BBHIOOpKU. Takum o0pazoM B
aHaJM3e KCIoib3oBanuch 1319 goTorpaduii )KUBOTHBIX.

Jns OLEHKHM IOTPEIIHOCTH HASCHTU(HKAMHM HCIONB30-
BaJICsl IPOTOKOJ, M3NoXKeHHBI B pabore McClintock et al.
(2014). [IBsyM ombITHEIM HaONIOAATESIM OBUIO TpEIIIOXKe-
HO IIPOU3BECTH HIACHTH()UKALNIO TIONCHEH 110 yKa3aHHOMY
Habopy ¢otorpadwuii. {1 KaxI0TO )KUBOTHOTO OTIpEAEs-
JHCh BUJ, NPUHAIISKHOCTh K OZHOMY M3 JIBYX BO3pacT-
HBIX KJIaCCOB (IIICHOK M HE IIEHOK), a TaKKe yKa3bIBajach
CTENIeHb YBEPEHHOCTH HAOIIOAATeNs B PE3ylbTaTe oIpe-
JIENICHUA: «IOoTaka» (CTemeHb yBepeHHocTH <51%), «Be-
posatHo» (51-99%) nmm «touno» (100%). B ciayuae, xorga
uaeHTUUKAMS ObllIa HEBO3MOXKHA, KUBOTHOE HOMeIIa-
JOCh B KaTeTOPHIO «HEM3BECTHO». JKuBOTHOE MAeHTH(H-
[IUPOBAJIOCH KaK «IIECHOK», €CIM OHO HMEJO OeJIbKOBBII
MeX B Clly4yae akuOBbl, Japrd M KpbuiaTky. ll{enku maxraka
WIN TIEePEIHHABIINE IEHKH OPYTHX BHIOB ONPEACISINCH
KaK «IIEHOK» B TOM Clly4yae, KOrZla OHHM HaxXOAWJIach Ha
PACCTOSHUM MEHEe HECKOJIBKHX METPOB OT B3POCIIOTO XKH-
BOTHOTO TOTO € BuJa. Bce ocranpHble )KUBOTHBIE KIIACCH-
($UIHPOBATIHCH KaK «HE IEHOK». [Ipy onpeneneHny BUAOB
TIOJeHEH 1o QoTtorpadusM HaOMIOAATENH YIUTHIBATN DA
(hakTOpOB, CBA3AHHBIX C KOJIOTHEH W OMOJOTHEl KUBOT-
HBIX. YUHTBIBAJIHMCH NPHBA3AHHOCTH OTIEIBHBIX BHIOB K
OIIpeACICHHBIM THIIAM JIbJ1a, UX ITOBEICHHUE, a TAKXKE pas-
Mep, hopMa U oKkpac Tena.

BeposTHOCTH OIpeneNeHHOTo pe3yibTara HIASHTHU(HUKa-
MU OLEHUBAJIACH JUISI KKIOTro BUAa (0) M JUIST KaXKTOTO
BO3pacTHOTO Kiacca (8), MpH 3TOM BCE OIpEICICHHS CO
crenenslo yBepeHHOCTH 100% npuHMMAaNUCh 3a UCTUHHO
BepHbIE. BEpOsATHOCTh JOCTOBEPHOCTH OCTAJBHBIX OIIpe-
JIeNIeHU BHJa M BO3pacTa OIEHWBAJIACh OTHOCHUTEIHEHO
HUX C HCIIOJIb30BaHHEM ballecOBCKMX METONOB aHajiH3a.
AHanm3 ObUT TIpOBENEH JBAXKIBI, ToJaras pasHylo Bepo-
SITHOCTD pe3yJbTaTa WACHTH()HUKALNKN y pa3HbIX Haltona-
tenet («dxddexr HabOmomaTens»), 3aTeM — C JOIYIICHUEM
OTCYTCTBUS pPa3IMuuii Mex1Iy HaOmomaremsiMu («0e3 a¢-
(exra HaOmonaress»). [Tockonbky Mozenp He 1O3BOIISIIA
HaJIM4Yre KOHQIUKTYIOMNX «TOYHBIX) ONPeeNICHIH OHOH
1 TOM ke 0cobOH (T.e. uaeHTH(UKaUKN ee HaOIonaTeIIMH
KaK IpUHa/Iekaleil K pasHbBIM BU/IaM WM BO3PACTHBIM
KJlaccaM co creneHbio yBepeHHocTH 100%), u3 mpocmo-
TPEHHOTO HaOIoaTesIMU Habopa ¢dororpaduii Opun yaa-
neHsl 43 KoHQIUKTHEIE naeHTHGUKanuu. Takum oOpaszom,
B aHAJIM3€ UCIONb30BAINb PE3yIbTAThl onpeneneHus 1276
TIONIEHeH, Wi 2252 nHANBUAYaIbHbIE HICHTH(OUKAIIH.

AHanu3 [AaHHBIX Npom3BomwiIcs B mporpamme R (R
Development Core Team, 2013) ¢ ucnosib30BaHUEM MaKeTa

To assess the accuracy of identification we followed
the protocol outlined in McClintock et al. (2014). Two
experienced observers were asked to identify seals
from the specified set of images. For each seal, they
identified species and age class (pup or nonpup), and
indicated their level of confidence in the identification
result as “guess” (confidence level <51%), “likely”
(51 - 99%) or “positive” (100%). In cases when
identification was not possible, the seal was assigned
to the “unknown” category. A seal with lanugo coat
was identified as a “pup” for ringed, spotted and
ribbon seals. In the case of bearded seals or molted
pups, they were assigned to pup category if they were
located within a few meters from an adult animal of
the same species. All other animals were classified as
nonpups. To identify seals from photographs observers
considered a number of factors associated with the
ecology and biology of these animals. They took into
account the association with certain types of ice, their
behavior, as well as the size, body shape and color of
the pelage.

The probability of having a specific identification
outcome was assessed for each species (o) and for
each age class (), with all the identifications with
positive confidence level considered to be true. The
probability of the remaining identifications of species
and age classes was assessed with respect to them
using Bayesian analysis methods. The analysis was
conducted twice - assuming different identification
probabilities for different observers (“observer
effect”), then under the assumption of the absence of
differences between observers (“without an observer
effect”). Since the model did not allow for conflicting
“positive” identifications of the same individual (i.e.,
when observers positively assigned the same animal
to different species and/or age class category), 43 of
such conflicting identifications were removed from the
sample set of photographs. Thus, 1276 seals or 2252
individual identifications were used in the analysis.

Data analysis was performed in R (R Development
Core Team 2013) using the rjags package (Plummer
2013). The analysis algorithm was developed by
B. McClintock at the National Marine Mammal
Laboratory, NOAA (McClintock et al. 2014).

Results. It was shown that both observers demonstrated
higher confidence level in identification of age than in
identification of the species (Fig.1).

A comparison of seal species and age composition in
a sample photo set obtained by modeling with and
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Fig. 1. Frequency of observed confidence levels of observers 1 and 2 in identification of seal species (on the left)
and age (on the right)

rjags (Plummer, 2013). [IporpaMmHBIii alropuT™ pa3padoTaH
B. MakKnunTok B HartmonanbsHO# 1abopatopuu o MOPCKUM
mitexorrraroruM HOAA (McClintock et al., 2014).

Pesynbrarel. AHamM3 — pe3ydbTaToB  HWACHTH(OUKAIUU
mokaszaj, 4ro o0a HaOmomaTeNns MPOSBISUIH OONBIIYIO
CTENEHb YBEPEHHOCTH IIPH OINIPE/ICIICHUH BO3pacTa, 4eM IIpH
ompeneneHuy Buaa (puc. 1).

B xoze cpaBHEHHUS BUAOBBIX U BO3PACTHBIX COCTABOB BHIOOP-
KU TIOJICHEH, MONyYEeHHBIX B PE3y/IbTare MOICIMPOBAHMS C
a¢dexrom HabmOmaTeNs U 6e3 Hero, OBLTH MOTYYCHBI CXOKUE
pesynbrarel (Tabm. 1). CpeaHsst 10Ms IEHKOB JIapr 1Mo pe-
3yJBTaTaM MOJCIMpPOBaHUs Oe3 yuera 3ddexra HabmonaTesns
cocrasmia 0,11 (95%CI: 0,09-0,13), nons He NMIEHKOB Japru
— 0,27 (95%CI: 0,24-0,3); m0Ms MIEHKOB KPBUIATKUA COCTABH-
na 0,001 (95%CI: 0,0002-0,01), nons He IEHKOB KPBUIATKU
— 0,22 (95%CI: 0,20-0,24); nons mieHkoB jaxraka — 0,003
(95%CI: 0,001-0,01), ne menkoB jaxraka — 0,07 (95%CI:
0,05-0,08); monst menkoB akuObl coctaBmwia 0,05 (95%CI:
0,03-0,06), ne menkoB akudb! — 0,28 (95%CI: 0,26-0,31). B
cily4yae JOMyNIEHHs OTCYTCTBHUSI OIMUOOYHOM HAEHTHU(HKA-

without the observer effect showed that they were
similar (Table 1). The median modelled proportion
of spotted seal pups, without the observer, effect was
0.11 (95% CI: 0.09-0.13), the proportion of spotted
seal nonpups - 0.27 (95% CI: 0.24-0.3); ribbon seal
pups proportion was 0.001 (95% CI: 0.0002-0.01),
ribbon seal nonpups - 0.22 (95% CI: 0.20-0.24);
bearded seal pups - 0.003 (95% CI: 0.001-0.01),
bearded seal nonpups - 0.07 (95% CI: 0.05-0.08);
ringed seal pups - 0.05 (95% CI: 0.03-0.06), ringed
seal nonpups - 0.28 (95% CI: 0.26-0.31). Assuming
no misidentification, species and age composition of
seals, excluding animals assigned to the “unknown”
category, was characterized by a significant
prevalence of adult ringed, ribbon and spotted seals
(Table 1).

The probability of misidentification varied among
the seal species (Table 2, Figure 2). Moreover, the
probability of a certain species to be confused with
another particular species was also different. The
highest probability of correct identification was found
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Tabn. 1. CpaBHeHUE OILIEHOK J0JIeH (CO CTaHAAPTHHIMHU OITUOKAMM) BUIOB M BO3PACTHBIX KJIACCOB TIOJIEHEH C
y4eTOM OMINO0YHO naeHTnduKanuu ¢ 3¢ pexroM Habmonarens 1 6e3 Hero (CMOJEIMPOBaHHEIE), U Oe3 yueTa
omubouHoi nneHTudukanun (SP — mapra, RN — kpsutatka, BD — maxrak, RD — aku6a, aHenzBectHo — UNK, meHox
— pup, HE MEHOK — nonpup)

Table 1. Comparison of estimated proportions (with standard errors) of seal species and age classes from
misidentification model with and without observer effect and assuming no misidentification (SP — spotted, RN —
ribbon, BD — bearded, RD — ringed, unknown — UNK)

bes spgexra € shdexrom bes yuera ommbouyHOi
Bux/ Species HaOmronarens / HaOmronarens / WACHTHHKALIN /
AL SPp Without observer With observer effect . hﬂ isid 1 fcati
offect Without misidentification
SD pup 0,11 (0,03) 0,11 (0,01) 0,07 (0,01)
SD nonpup 0,27 (0,07) 0,28 (0,02) 0,22 (0,01)
RN pup 0,00 (0,00) 0,00 (0,00) 0,00 (0,01)
RN nonpup 0,22 (0,06) 0,22 (0,01) 0,26 (0,01)
BD pup 0,00 (0,00) 0,00 (0,00) 0,00 (0,00)
BD nonpup 0,07 (0,02) 0,07 (0,01) 0,07 (0,01)
RD pup 0,05 (0,01) 0,04 (0,01) 0,07 (0,01)
RD nonpup 0,28 (0,07) 0,28 (0,02) 0,34 (0,02)

LM, BUIOBOH M BO3PACTHON COCTaB TIOJIEHEH, O3 yueTa Ku-
BOTHBIX, TIOMEIIICHHBIX B KaTETOPHH «HEU3BECTHO» IO BHUIY
W/WIT BO3PAcCTy, XapaKTepH3yeTCsl 3HAYUTEIHFHBIM Ipeo0ia-
JAHUEM B3POCIBIX aKUObI, KPBUIATKHU 1 JIaprd (Tadm. 1).

BeposiTHOCTD MCcX0/1a WACHTH(DUKALMK OTIINYaNIach JUIsl pac-
CMaTpHBaeMbIX BUJIOB TIONICHEH (Tabn. 2, puc. 2). bonee Toro,
BEPOSITHOCTH TOMEIIEHUSI BHJa B OTAEIBHO B3STYIO OILIH-
0OYHYI0 KaTeropuio Takxke ObuM pasHbIMH. Haumbombmein
BEPOSITHOCTBHIO KOPPEKTHON MICHTH(UKALINK XapaKTepru30Ba-
nack kpbotatka ¢ a=0,98 (95%CI: 0,96-0,99), 3a Heit cnemo-
Basia akuba ¢ 0=0,86 (95%CI: 0,82-0,89) u naxrak ¢ 0=0,84
(95%CI: 0,74-0,91). Jlapra B 3HAUUTENBEHOW JOJC CIIyYacB
Oblta ompeseseHa OMMOOYHO — BEPOSTHOCTH KOPPEKTHOU
unenTudukanmu cocrauina 0=0,64 (95%CI: 0,61-0,68).

Kpbutatka ¢ nOpuONM3UTENIBHO PAaBHOI  BEPOSTHOCTHIO
(0<0,01) ormmboYHO OnpeneIach Kak TPH APYTHUE BUAA HIH
MOMEIIAJIaCh B KATETOPHIO «HEM3BECTHO. Jlapra B OOJBIINH-
CTBE CIIy4aeB OMIMOOYHO HACHTH(HUIMPOBAIACh KaK akuOa
a =0,23 (95%CI: 0,20-0,27) u yame Apyrux BHUIOB IIOMeE-
manach B kareroputo «HemsBecTHO» 0=0,09 (95%CI: 0,07-
0,11). B cBoto ouepensp, aknda ¢ HauOOIbIIIEH YacTOTOH Oblia
criyTasa ¢ naproit ¢ a=0,07 (95%CI: 0,05-0,1). Oumbounas
UeHTH(UKALMS JIaXTaKa OMPeeNsiiach COOTBETCTBYIOINMU
BeposTHOCTSMU o 0T 0,035 10 0,045 mms BceX BO3MOMKHBIX
OIIMOOYHBIX KAaTETOPHIA.

for ribbon seal with o = 0.98 (95% CI: 0.96-0.99),
followed by ringed seal with o= 0.86 (95% CI: 0.82-
0.89) and bearded seal with a = 0.84 (95% CI: 0.74-
0.91). Spotted seal in many cases was misidentified
— the probability of correct identification was a=0,64
(95% CI: 0.61-0.68).

Ribbon seal with approximately equal probability
(0<0,01) was misidentified as three other species or
assigned to the “unknown” category. Spotted seal
tended to be misidentified as ringed seal (o0 = 0,23)
and more often than the other species assigned to the
“unknown” category (0=0,09). In turn, ringed seal
with the highest frequency was confused with spotted
seal with a = 0.07 (95%CI: 0,05-0,1). Bearded seal
was assigned to the other four incorrect categories
with the probabilities o ranging from 0.035 to 0.045.

Pups were represented in the sample in much lower
numbers than nonpups. The modelling results
showed a high probability of correct identification
of the age class of seals in the sample, similar for
all species (Table 2, Figure 2). Pups had correct
identification probability equal to & = 0.96 (95%.CI:
0.94-0.98), nonpups - & = 0.99 (95%.CI: 0.98-0.99).
It was found that pups had a higher probability of
being misclassified as nonpups with 8 = 0.03 (95%
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Puc. 2. Habnrogaemble BEpOSATHOCTH MCXOJa WAECHTH(UKAMK BHUIOB, BO3PACTOB U CTENEHb YBEPEHHOCTH HAOIIO-
Jlatenei Ay 4eTelpex BUAOB TioneHel. Ilo ropu3oHTann — UCTHHHBIE BUABI U BO3pacTHBIE Kinacchl (SDP — mapra
meHok, SDN — nmapra He meHok, RNP — kpeutatka menok, RNN — kpbutatka He mieHok, BDP — maxrak meHok,
BDN - naxrak He meHok, RDP — aku6a mienok, RDN — akuba e menok). Habiaronaemple nexoasl HaeHTUGHUKALIMN
MOKAa3aHbI IIBETOM: KPacHBIN — J1apra, 3eleHbII — KpblUIaTKa, XKEIThIH — JIaXTaK, CHHUHA — HepIia, OelbIii — HEN3BEeCT-
HbIi. HaOmonaeMble BO3pacTHBIC KIACCHI MIOKAa3aHbl ITPUXOBKON: C HAKIIOHOM BIIPaBO — IEHKH (pup), C HAKIIOHOM
BJIEBO — He IIeHKH (nonpup). ToH 3aJMBKM OTpa)kaeT CTeleHb YBEPEHHOCTH HaOMoarelisi B BUIOBOH naAEeHTH(UKA-
IIUH — TEMHBIH, TPOMEKYTOUHBIH M CBETJIBII OTTEHOK OJJHOTO M TOTO JK€ [[BETA YKa3bIBAIOT HA CTETICHH YBEPEHHOCTH
«TOYHOY», «BEPOSTHO», U «H0rajikay. CTereHb YBEPSHHOCTH HAOIOaTeNs B BO3PACTHOM UICHTU(DHUKAIIH OTPaKeHa
IUIOTHOCTBIO IITPUXOBKU — OT HAaHOONBIIEH K HaUMEHbLIEH, COOTBETCTBEHHO. [loKa3aHHbIe pe3ysbTaTbl HE yUUThI-
BaroT () eKT HaOIIoIaTeNs

Fig. 2. Observed species, age class, and confidence level probabilities for four species of seals in the Bering Sea. On
x axis — true species and age classes include spotted seal pup (SDP), spotted seal nonpup (SDN), ribbon seal pup
(RNP), ribbon seal nonpup (RNN), bearded seal pup (BDP), bearded seal nonpup (BDN), ringed seal pup (RDP), and
ringed seal nonpup (RDN). Observed species classifications include spotted seal (red), ribbon seal (green), bearded
seal (yellow), ringed seal (blue), and unknown seal (white). Observed age classes include pup, nonpup, and unknown.
Color intensity reflect confidence level — dark, medium and light shades of the same color stand for positive, likely
and guess respectively. For observed age classes, greater density of hash lines indicates greater confidence. The
results shown do not include observer effect

Illenkn ObuTH TpencTaBicHBl B BBIOOpKe B 3HauuTenbHO | CI: 0.02-0.06), rather than vice versa - 6 = 0.01 (95%
MEHBIINX KOJMYECTBAX, YeM B3pocible )KUBOTHBIE. Pesynb- | CI: 0.003 -0.01).

TaTbl MOJETHPOBAHHS MOKA3adH BBICOKYIO BEpPOSTHOCTB
KOPPEKTHON BO3pPACTHOW HACHTU()UKALUH TIONCHEH B BBI-
6opke, cxomHyto it Bcex BuaoB (Tabmn. 2, Puc. 2). llenku
HMENH BEPOSTHOCTh KOPPEKTHON HICHTU(DHKAIMK, PABHYIO

Discussion and conclusion. Our results demonstrated
that misidentification of ice-associated seals from
aerial survey photographs typically occurs for
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Tabmua 2. CMonenmupoBaHHBIE CPEIHUE BEPOSTHOCTH BUIOBON M BO3PACTHOM MICHTH(PHUKAIINN U COOTBETCBYOIIHE
95% GaitecoBckue qoBepuTeNbHbIC HHTEpBabI (SP — mapra, RN — kpsiiartka, BD — naxtak, RD — akuba, HEM3BECTHO

— UNK, meHOK — pup, HE MIEHOK — nonpup)

Table 2 — Modeled median probabilities of species and age class identification and corresponding 95% credible

intervals (SP — spotted, RN — ribbon, BD — bearded, RD — ringed, unknown — UNK)

Bun / Species 50% 2,5% 97,5%
a[SD,SD] 0,644 0,606 0,683
a[SD,RN] 0,009 0,002 0,022
a[SD,BD] 0,025 0,015 0,039
a[SD,RD] 0,232 0,199 0,267

a[SD,UNK] 0,087 0,661 0,109
a[RN,SD] 0,003 0,001 0,011
o[ RN,RN] 0,981 0,965 0,991
o[RN,BD] 0,001 0,0001 0,007
o[RN,RD] 0,009 0,003 0,021

o[RN,UNK] 0,004 0,001 0,013
a[BD,SD] 0,046 0,016 0,095
a[BD,RN] 0,036 0,008 0,092
a[BD,BD] 0,837 0,74 0,907
a[BD,RD] 0,036 0,009 0,086

o[BD,UNK] 0,035 0,008 0,091
a[RD,SD] 0,071 0,05 0,096
a[RD,RN] 0,041 0,025 0,061
o[RD,BD] 0,013 0,005 0,024
a[RD,RD] 0,857 0,822 0,888

o[RD,UNK] 0,017 0,007 0,033
d[pup,pup] 0,964 0,938 0,983

d[pup,nonpup] 0,033 0,015 0,058

d[pup,UNK] 0,002 0,001 0,009

d[nonpup,pup] 0,006 0,003 0,01

d[nonpup,nonpup] 0,994 0,989 0,997
S[nonpup,UNK] 0,001 0,0001 0,002

=0,96 (95%CI: 0,94-0,98), ve menku — 6=0,99 (95%CI:
0,98-0,99). Beiio 00HApYKEHO, YTO MICHKUA UMETH OOJNBIIYIO
BEPOSITHOCTh OLIMOOYHO MOMNACTh B KAaTETOPHIO «HE IIe-
HOK» ¢ 6=0,03 (95%CI: 0,02-0,06), vem Hao6opot — 6=0,01
(95%CI: 0,003-0,01).

O0cy:xxnenue M 3akia0deHue. Hamu pesynbTarsl moka-
3alld, YTO OINMOOYHas HMAECHTH(UKAIM JIEAOBBIX (HOpPM
TIOJIGHEH 10 MarepuajaM aBHAallMOHHOW (OTOCHEMKH Xa-
pakTepHa JJsl BCEX YETHIPEX PAacCMaTPHBACMBIX BUIIOB U

all four species and both age classes, even when
identification is carried out by experienced observers.
In some cases, the probability of correct identification
is high, as is the case with ribbon seal, and,
apparently, determined by the presence of distinct
phenomenological traits (e.g., distinct white strips
on a black background on a male’s body), which are
well-visible even on low-quality photographs. The
probabilities of identification of ringed and bearded
seal, reaching ~ 85% positive outcomes, can be
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00eHX BO3PACTHBIX KAaTCTOPUH NaXe MPU HICHTUDUKAIUU
OTIBITHBIMU HAOMIONATENIIMUA. B OTJENBHBIX CydasX HOJs
KOPPEKTHBIX OINpPEACICHUI BBICOKA, KaK B ClIy4ae C KPbI-
JIATKOM U, TIO-BUJUMOMY, ONPEICIICTCS HATUYHECM SIPKUX
UICHTH()HUKAIIMOHHBIX MPU3HAKOB (HAIPUMEp, OTYCTIUBAS
Oernas moyioca Ha YepHOM (POHE, UAYIIasl Yepe3 BCE TENO y
CaMIIOB), XOPOIIO 3aMETHBIX Aaxe Ha (ororpadusx HHU3-
KOTOo KadyecTBa. Pe3ynbTaThl WACHTU(DUKANMK JaXxTaka U
akuObI, gocturamonue ~85% IONOKUTENBHBIX HCXOIOB,
MOXKHO MPHUHSATH 32 YIOBJICTBOPUTEIbHBIC. TeM HE MeHee,
P OCYIICCTBICHUHU PabOT MO OLIEHKE YUCIICHHOCTH IOIY-
JIAIUN 3THX BUJOB B COBOKYITHOCTH C JPYTMMH HCTOYHH-
KaMH HCOIPEICICHHOCTH UX ONIMOOYHAs MICHTU(PUKAIUSI
MOKET BHECTH 3HAYUTEIBHYIO IOTPEITHOCTh B KOHCYHBIN
pe3yJbTar.

Kak u B pabore McClintock et al. (2014), mapra okazanace
BUJIOM, HanOoJiee CI0KHBIM JUIA oTpeeneHus. Pesyibrars
MOZICIIMPOBAHUS TIOKa3aJld KpaiiHe BBICOKYIO BEPOSITHOCTh
omnO0YHON WACHTHU(PUKALNY, IpeBbImammyo 35%, a
TaKKe 3HAYUTEIBHYIO YacTOTy OINpeNeeHHUs Japrd Kak
AKUOBI, YTO ABJISETCS MOMOIHUTEIBHBIM UCTOYHUKOM II0-
TPEIIHOCTH NPH aHAIN3€ YMCICHHOCTH U INIOTHOCTH pac-
IpeneIeHns 000UX BHJIOB.

Pazniuus B HauansHOM (0€3 MONpPaBKM Ha OIIMOKY HICH-
TU(UKAIMN) U CMOZICIMPOBAHHOM BHIOBOM M BO3PAaCTHOM
cocTaBax BBIOOPKH (Tab. 1) rOBOPSAT O TOM, YTO IPHU IPO-
BEJCHUY MHOTOBHIOBBIX yUETOB JICTOBBIX (DOPM TIONICHEH
HEOOXOIMMO BBOAWTH ITOTPABKH Ha BEPOSTHOCTH HCXOAA
UACHTU(QHUKAINY KUBOTHBIX 110 CHUMKaM, YTOOBI H30eKaTh
CMEIIEHHBIX OIIEHOK YHCIEHHOCTH M IOCIEIYIONINX He-
KOPPEKTHBIX BBIBOZIOB O TOMYJISIUOHHOW auHamuke. s
TOTO YTOOBI y4ecTh BO3MOXKHBIE Pa3INUMs B PE3yIbTaTax
OTIpeieNIeHHs] TIOJNEHEH pa3HBIMU HaONIonaTesIMM, K aHa-
nu3y BbIOOpKH (oTrorpaduil ISl ONEHKH IMOTPENTHOCTH
UACHTU(QHUKAINN PEKOMEHIYETCSI IIPUBJIEKATh TE€X XKe IKC-
MIEPTOB, YTO MPOBOAT PabOTHI MO0 BHIOBOM HMICHTU(UKA-
UM 110 BCEMY aBHAChEMOYHOMY MaTephally, HCIOIb3ye-
MOMY JUISI OIIEHKH YHCICHHOCTH U TUIOTHOCTH OMYJISILIUH.
Taxoke JUIsL TOBBIIEHHSI Ka4eCcTBA PE3yIbTaTOB aHAIN3a
(oTomareprasoB BUAUTCS HEOOXOAUMBIM IPOBEAEHUE CO-
BMECTHBIX TPEHHHIOB /ISl HAaOIrofaresei, HapaBIeHHBIX
Ha O3HAKOMJIEHHE MX C IPOTOKOJIOM ITOJTOTOBKH MaTepH-
aja JJIsl OIEHKH MOTPENIHOCTH MACHTH()HUKALNN U TPEHH-
POBKY Ha TECTOBBIX BHIOOpKaX.

ABTOpBI BEIp@XKAIOT O1arogapHOCTh AMEPUKAHCKUM KOJLIe-
ram u3 HanmonanwsHoit Jlaboparopuu mo Mopckum Mite-
rxonutatomuM HOAA 3a MeTOIMYeCKYIO IIOMOIIb B OIEHKE
MIOTPEIIHOCTH OMPEICIICHUs BUa TIOJICHEH.

considered satisfactory. Nevertheless, while carrying
out population survey, in combination with other
sources of uncertainty, these misidentification rates
can contribute a significant error to the final result.

As in McClintock et al. (2014), spotted seal turned
out to be the species most difficult to identify.
The modelling results showed an extremely high
probability of misidentification, exceeding 35%, as
well as a significant rate of assigning a spotted seal to
the ringed seal category, which becomes an additional
source of uncertainty in the analysis of the population
number and density distribution of both species.

Differences in initial (assuming no misidentification)
and modeled species and age composition of the
sample (Table 1) suggested that in multi-species
surveys of ice-associated seals it is necessary to correct
for misidentification probability of animals from aerial
photographs in order to avoid biased estimates of
abundance and subsequent biased conclusions about
the population dynamics. In order to take into account
possible differences in the identification outcomes
among different observers, it is recommended
to involve in the analysis of the sample set of
photographs the same experts who carried out species
identification across the whole survey dataset used to
estimate the population size and density. Moreover, to
improve the quality of identification results it seems
necessary to conduct joint training for observers,
aimed at familiarizing them with the protocol for the
preparation of data for misidentification assessment
and training on test samples.

The authors are grateful to the American colleagues
from the National Marine Mammal Laboratory for
methodological support in seal misidentification
assessment.
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Tpyxun A.M.

MoHuTopuHr napru (Phoca largha) B JanbHeBocTO4YHOM MopcKkom
3anoBegHukKe

TuxookeaHCKUN OKeaHOIOrHUeCcKuii UHCTUTYT uM. B.W. UnbudeBa JlanbHeBocTouHOTO OoTAeneHust PAH

JanbHeBOCTOUHBIN MOpCKol OnochepHbIil roCyJapCTBEHHBIN IPUPOIHBII 3a0BeHHUK J[aIbHEBOCTOUHOTO
ornenenus PAH

Trukhin A.M.
Monitoring of the spotted seal (Phoca largha) in the Far Eastern
Marine Reserve

V.I. llichev Pacific Oceanological Institute of the Far Eastern Branch of the Russian Academy of Science
Far Eastern Marine Biosphere State Natural Reserve of the Far Eastern Brunch of the Russian Academy of Science

Tax cmyuminocs, 9to npu obpa3oBanuu B 1978 1. Ha akBa- | When the Far Eastern State Marine Reserve was
topuu 3anuBa Ilerpa Bemmkoro (3I1B) B Anonckom mope | established in 1978 in the water area of Peter the
JlanbHEBOCTOUHOTO TOCynapcTBeHHOTO Mopckoro 3amoBen- | Great Gulf (PGG) in the Sea of Japan it including the
HUKa B €T0 cOCTaB ObLI BKIIFOUYeH apxurienar Pumckoro-Kop- | Rimsky-Korsakov Archipelago (R-KA). The islands
caxoBa (AP-K), ocTpoBa xotoporo, xak BIICHIIIOCH ToNb- | of the archipelago are the principle rookeries for
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Trukhin. Infectious diseases common to humans and marine mammals

ko BecHoi 1996 r. (Tpyxun, 1996, 1997, 1999), spnsroTcs
OCHOBHBIM MECTOM PENpOAYKIUH HNOMYISIHUU JIaprH, Hace-
nstoweit 3[1B. Takum o0pa3om, Bech apxHIienar oKas3ajics
O] IPOTEKITHEH MOpCKOro 3aroBeTHUKA, YTO, O€3yCIIOBHO,
CBITPaJIO PELIAIOUIYIO POJIb B CY/IbOE MECTHOM MO —
JI0 HElaBHEr0 BPEMEHU CaMOl MaJOYUCICHHON U3 BOCBMHU
OMMCAHHBIX B Ipeenax apeana Bujaa. Jlonroe BpeMs mMecra
pasmHoxxeHus apru B 3[1B He 6111 n3BectHbl. OOHapyxe-
HUE aBTOPOM BecHOi1 1996 . paiioHa EHKYU Japru MECTHOMN
nomymsanuu Ha octpoBax AP-K (Tpyxun, 1996) nociryxuino
TOJTYKOM K aKTHBHBIM HcclefoBaHusM nomynauuu B 3I1B,
KOTOpBI€ BCKOPE NMPUHAIH peryaspHbIil xapakrep. B 1998 r.
Ha AP-K Hauanu npoBoIuTh CTallMOHAPHBIE UCCIIEIOBAHUS
TIOJIEHEH, BKIIIOYaBIIME pabOThl pa3HOW HalpaBiICHHOCTH,
YTO YK€ Ha HAYaJbHOW UX CTaJAUM MO3BOJHIO TNOJIYyYUTh
MaccuB IIEHHOH HH(pOpPManyM, 3aMeTHO oOoraTuBLICH
HaIllM 3HAaHUS KaK Ha MOMYJISALMOHHOM, TaK U Ha BHJIOBOM
ypoBHe. B yacTHOCTH, OBLIIM YTOUHEHBI CPOKH IEHKH JIApTH
B 3IIB, onpexneneHs! NPOJOIKUTENBHOCTD JaKTallMOHHOTO
MepHuoia U I0BEHIIBHON JIMHBKH, U3Y4YEeH POCT U pa3BUTHE
MOJIOJBIX TIOJIEHEH Ha paHHEH CTaAuM IMOCTHATaJIbHOIO
onrorenesa (Tpyxun, 1999; Tpyxun, Karun, 2001, 2004).
Meuenue npuriofa miacTukoBeiMu Mmetkamu (1998, 2002,
2003 rr.) u mocuenyoas perucTpalus MEYEHBIX KUBOT-
HBIX IO3BOJIMIM KOHCTaTHPOBaTh, YTO IOCIE OKOHUYAHUS
PENpOIYyKTUBHOIO MEpUOAa 3HAYUTEIbHAsI YacTh MOMYIs-
LU Japry, BKJIOYasl CErojIeToK, yXoauT 3a npenenst 311B,
IIpoHUKas B ToM uucine u B Oxorckoe mope, gocruras Ca-
XaJIMHA U CeBEpO-BOCTOYHBIX OeperoB Xokkaino (TpyxuH,
1999; Tpyxusn u np., 2000; Tpyxun, Katun, 2001; Trukhin,
Mizuno, 2002).

ITocme 2003 1. y aBropa HacTymui nepepsiB (1o 2014 ) B
U3y4eHHH Japru B MopckoM 3anoBeaauke. OmHAKO B 3TOT
NepHoy TIONEHEH 37ech MPOJOJDKAIN aKTHBHO HCCIIENO-
BaTh, PE3YIBTATOM UYETO SIBIJIACH 0000IICHHAS Ty OIHKAIU
pe3yisraToB 3T0i pabotsl (Hecrepenko, Katun, 2014).

HUccnenoBanus napru, Bo300HOBICHHBIE aBTOPOM B [laib-
HEBOCTOYHOM MOPCKOM OHOC(EepHOM MPHPOTHOM TOCY-
nmapcrBeHHoM 3amoBenuuke J[BO PAH B 2014-15 rr., Obutn
HaTpaBJICHEI ITIAaBHBIM 00Pa30M Ha OIpENeICHNE CTaTyca, B
KOTOpPOM Ha MPOTSHKSHUH MO CICTHUX JIET IPeOBIBACT MOy~
nsauus, Hacessttomas 311B. TloxyueHHbie pe3ynbTaThl T03BO-
JIWJIM clienaTh OJHO3HAYHBIN BBIBOA: YUCIEHHOCTh MECTHOM
MOMYJISIUY B TE€YEHHE MOCAESAHUX KaK MUHUMYM HOJyTOpa
JIECATKOB JIET MPeObIBaCT B COCTOSIHAN CTaOMIBHOTO POCTA.
B 2014 r. MeTonoM SKCHEPTHON OLIEHKH YHCICHHOCTh IO-
MyJsiuy ObUTa orieHeHa aBTopoM B 3,0 — 3,2 Thic. ocobei
C eXeromHeiM mpuriogoM B 660-750 nerensimeit. B pe-
3yJIbTaTe€ MPSAMBIX YUYETOB JETEHBIIICH, BBIIOJIHEHHBIX Ha
AP-K rogom mo3xe (5-6 mapta 2015 1), ObIJI0 3aperucTpu-

reproduction of the spotted seal population inhabiting
PGG (Trukhin, 1996, 1997, 1999). Thus, the entire
archipelago happened to be under the protection of
the Marine Reserve, which certainly played a decisive
role in the fate of the local population. Until recently
it was the smallest of the eight populations described
within the specie’s range. For a long time, spotted
seal breeding sites in PGG were not known. In the
spring of 1996, the author discovered rookeries of
the local spotted seal population on the R-KA islands
(Trukhin, 1996), which served as an impetus for
research of the population in PGG and have become
regular studies. In 1998, studies of the seals began on
R-KA, including a variety of topics. These then made
it possible to obtain an array of valuable information
that markedly enriched our knowledge both at the
population and at the species levels. In particular,
studies were implemented to determine the timing of
spotted seal pupping in the PGG, the duration of the
lactation period and juvenile molting, and the growth
and development of young seals at an early stage of
postnatal ontogenesis (Trukhin, 1999; Trukhin, Katin,
2001, 2004). Tagging pups with plastic tags (1998,
2002, 2003) and subsequent recording of the tagged
animals made it possible to determine that a significant
portion of the spotted seal population, including
yearlings, moved out of the PGG at the end of the
reproductive period, moving into other areas of the
Sea of Okhotsk as far as Sakhalin and the northeastern
shores of Hokkaido (Trukhin, 1999; Trukhin et al.,
2000; Trukhin, Katin, 2001; Trukhin, Mizuno, 2002).

After 2003, the author had a break (until 2014)
in studying spotted seals in the Marine Reserve.
However, during this period, studies of the seals
continued resulting in a summary publication of the
results (Nesterenko, Katin, 2014).

Spotted seal studies were renewed by the author
in the Far Eastern Marine Biosphere Natural State
Reserve of the FEB RAS in 2014-2015. They were
primarily focused on determining the status of the
population inhabiting PGG for the last few years.
The results were unambiguous: the number of seals
in this population over the last fifteen years at least
is in a state of stable growth. In 2014 the population
was estimated by the author at 3.0 — 3.2 thousand
individuals with an annual pup production of 660-
750 pups. As a result of direct counts of the pups,
performed on R-KA a year later (March 5-6, 2015),
667 individuals were recorded, and the total number
of the pups was estimated at 750 (Trukhin, 2015). The
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Tabnuua. YucaeHHOCTh MPUILIOAa JIapry (pa3oBble YUEThl) Ha apXuIesare

Pumckoro-Kopcaxkosa B 2002-2016 rr

Table. Spotted seal pup counts (onetime counts) on the Rimsky-Korsakov Archipelago in 2002-2016

Jara nposenenns ydera / Date of count
24-25.02.2002 27.02.2003 5-6.03.2015 coagone
Octpos / Island deBpab deppaib Mapt "M
apT
February February March March
24-25,2002 27,2003 5-6, 2015 4:6,2016
Kenrasp / Kentavr 10 4 12 9
Marseesa / Matveyev 26 34 108 128
1-it Kamens / 1% Rock 5 13 27 26
2-# Kamens 2st Rock 25 22 97 78
3-it Kamens 3st Rock 4 3 16 13
4-i1 Kamenp 4st Rock 1 4 14 16
Ae-Jluspona / De 48 45 123 104
Livron
I'mnpaebpannra / 4 10 37 39
Hildebrandt
Jypuoso / Durnovo 38 42 93 85
b.Ilenuc / Bolshoy 6 9 108 170
Pelis
Crenuna / Stenin He yaur./ Not 3 32 24
counted
Apxurenar B 1eiom
/ Archipelago as a 167 187 667 692
whole
Tpyxur A.M., Tpyxun A.M,,
Karun 1.0., Tpyxun A.M., Tunkwmii AA.,
Wcnonaurenun yuera/ | Manrotun A.H. / Karuu U.0. / Tunkunit A.A. / XatipynuH bB. /
Performers of counts Trukhin A.M., Katin 1.O. Trukhin A.M., Trukhin A. M.,
Katin I.O., Titsky A.A. Titsky A.A.,
Maliutin A.N. Khairulin B.
Hctounuk JlanHble aBTOpA,
Tpyxus, 2005 / Tpyxusn, 2005/ Tpyxun, 2015 /
uHopmaLm /. Trukhin, 2005 | Trukhin, 2005 | Trukhin, 2005 | 2016/Authors
Source of information data, 2016

poBaHO 667 ocobeii, a 00111ast YUCIEHHOCTH TOJIOBOTO MPHU-
wiona Owiia onienena B 750 menkoB (Tpyxun, 2015). Yyer
MIPUILIONA, BHIIONHEHHBIN 4-6 MapTa 2016 1., mokasai, uTo
YUCJIICHHOCTH HOBOpO}K}IeHHLIX 3a npomeﬂmnﬁ ronq BI)IpOC-
Jla HE3HAYUTEJIbHO, OCTABIIUCH MPUMEPHO HAa MPEKHEM
ypOBHe: AHAJIOTUYHBIC HpOH_IJ'lOFOJIHI/IM I_[I/I(bpbl IJIst 9TOro
roga coctaBuian 692 u 800 nereHbIlIe COOTBETCTBEHHO.
CpaBHuBasi MH(OpPMALUIO, TIOJyYCHHYIO B TEYEHHE IBYX
IIOCJIICAHUX perO[lyKTI/IBHLIX CC30HOB, C aHAJIOTHYHBIMU
JIaHHBIMH, TIOJTyuYeHHbIMH B Hauyasie 2000-x rogos, momyya-
€M OYCBUIOHBIC CBUACTCIIHLCTBA HOJ'IO)KI/ITCJ'II)HOI‘/II JUHAMHUKH
YHCJICHHOCTH MOMYJIAIUY (TabauIa).

OOGpamasick K JaHHBIM, HOJYYEHHBIM B IIPOLIECCE M3yUCHHUS
mapru B koHie 1990-x romos, ciemyeT MOgYepKHYyTh, 9TO B

pup count performed on March 4-6, 2016, showed that
the number of pups born in the past year increased
insignificantly, remaining approximately at the same
level: similar to the last year’s figures for this year
were 692 and 800 pups, respectively. Comparing the
information obtained during the last two reproductive
seasons with similar data obtained in the early 2000s
shows that the population is in a positive population
number dynamics (Table).

Turning to the data obtained during the spotted seal
study in the late 1990s, it should be emphasized that
in that period the number of the spotted seal on R-KA
was incommensurably lower than the current one. For
example, on one of the most popular pupping sites —
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TOT NEPHOA YMCIIeHHOCTh Jlapru Ha AP-K Obuta Heconzmepu-
MO HIDKE HbIHelHel. Tak, Ha oIHOM M3 HauOoJiee MOMmyJIsp-
HOM U1 IEHKK MECTe — BOCTOYHOM JiexOuie 0. MarBeesa
— B IIOCJIEZIHHE TOABI B pasrap ce30Ha pasMHOXKEHHUSI OOBIYHO
HACUMTBIBAETCS OTHOBpeMeHHO 10 40-50 mieHKOB pa3HOro
Bo3pacTa. B 1998 1. ux MakcuMaibHOE KOJMYECTBO Ha Ha-
3BaHHOM JIEXKOMIE 32 OJMH Pa3OBbIA yueT He MPEBBIIIAIO0
6-10. Kpome Toro, B peBpane-mapre 1998 1. HU o1HA camMKa
He poxuna Ha o. b.Ilenuc (Tpyxun, Karun, 2001); B 2015 1.
Ha 3TOM OCTPOBE MBI Y4JIi OfHOBpeMeHHO 108 11eHKoB, a B
2016 r. — 170 meHkoB. DTO TOJIBKO JIBA U3 MHOXECTBA MPHU-
MEpOB, CBUJICTEIBCTBYIOIIUX O POCTE YHCIEHHOCTH MECT-
HOH TIOIYJISIIMK, B OCHOBE KOTOPBIX JISKAT JaHHbBIC MPSMBIX
YUYETOB.

Ho ectb m KOCBEHHBIE HOATBEPKICHHS IONOKUTEIBHOTO
TpeHAa AMHAMUKHU duciaenHoctd. Hampumep, B 1998 1, B rox
OpraHu3aly aBTOPOM CTAI[MOHAPHBIX HMCCIEN0BAHMH Japru
MECTHOM MOMyJISALUH, OJHOW U3 HAIIMX 3a7ad OblIIO MEUCHHE
MPUITIONA TIACTUKOBBIMH KIIUTICAMH C LIEIBIO MOCIIEIYIOIIe-
T'0 BEJICHUSI 33 HACHTU(HUIIPYEMBIMH 0COOSIMH HHIMBHUyallb-
HBIX HAOFOACHNH JUTS N3yYeHNUS] XapaKTepa pocTa U pa3BUTHSA
MIOZICOCHBIX IIEHKOB. B Hamem pacnopspxenun 6su10 200 Ta-
KHX METOK, HO 3a mepuoxn ¢ 14 ¢espansa no 28 mapra 1998
I. MBI, TIpUWIaras MaKCUMalbHbBIE YCHUIUS, CMOIIM OTJIOBUTH
u mometuTh ums 135 ceronerox (Tpyxun, 1999; Tpyxwus,
Karun, 2001). IIpu 5TOM OTIIOBY M MEUECHHUIO TIOILIEKATIHA BCE
6e3 MCKIIIoUeHUsT OOHAPY)KCHHBIE HAMH B TCUCHHE TOIyTOpa
MECSAIEB JETEHBIIIHN, HAYMHAsl OT HOBOPOXKICHHBIX B BO3pac-
T€ MEHEE CYTOK M 3aKaHYMBas MOJyTOPa-IABYXMECSIHBIMH
CETOJIETKAMH, OKOHYHMBIINMH IOBCHUIIBHYIO JIMHBKY U TIepe-
HIEIINMHI K CAMOCTOSTEIbHON XKU3HU. Takum 00pa3oMm, ItaH
IO MEUCHHUIO ABYXCOT AeTeHbImer B 1998 . Hamu BBIITOTHEH
HE OBbUT IO IPUYMHE OTCYTCTBUSI HEOOXOAUMOTO KOJIMYECTBA
menkoB Ha AP-K. A BecHoit 2015 1., HCTIONB3ys TPEKHIOIO
TaKTUKY TTOWCKA W TIONMKH CETONIETKOB, 3a HEMOJHBIE 4 JTHS
HAMH C [ETbI0 MEYEHHS OBUIO O3 TpyZna OTIOBIEHO U TIOMe-
gero 100 ceromerok. IlpudemM OTIIaBIMBAIM TONBKO 3aKOH-
YUBIIUX FOBEHWIBHYIO JIMHBKY JECTCHBIIIEH, MEpemenX K
CaMOCTOSITEIbHOW JKM3HU; ILEHKOB, MMEBIINX HATaJIbHbIA
MEXOBOH MOKPOB WJIM HAXOJWBIINXCS B CTAIUH IOBCHUIIBHON
JIMHBKY, MBI HE JIOBHJIH, XOTS JOJIS1 HE MEPETHHABILINX JeTe-
HBIIIEH cpear OOIIero YHciia CeroIeToK OblTa 3HAYUTEITBHOM.
B ampene 2016 1. cuTyarws MOBTOPHUIIACK: Ha OTIIOB CTa Iepe-
JIMHSBILMX CETOJIETOK TAKOKe ObIIO 3aTpadyeHo 4 JHs.

Bce BolmenepednciieHHble TPUMEPHl  CBUAETENbCTBYIOT O
TOM, 9TO YHCIICHHOCTh TMpPHILIONA (W, CICHOBATEIHHO, BCEU
momyisiin) B 1998 1. ObLIa B HECKOJIBKO pa3 HIDKE TaKOBOH,
nmesIen MecTo B 2015-16 rr. IlockonbKy B NOMy SIMUSAX JOJ-
TOKMBYIIMX MJIEKOMUTAIOMIMX MEPUOABI MEXIY MOCIEA0Ba-
TENEHBIMI MAKCUMAITbHBIMHA (MHUHUMATGHBIMU) TTHKAMH YHC-

the eastern rookery of Matveyev Island — in recent
years, usually up to 40-50 pups of different ages
can be counted at the same time at the height of the
breeding season. In 1998, their maximum number at
this rookery did not exceed 6-10 for one-time count.
In addition, in February-March 1998, no female gave
birth on Bolshoy Pelis Island (Trukhin, Katin, 2001);
in 2015 we counted 108 pups simultaneously on this
island, and in 2016 — 170 pups. These are only two
of the many examples that indicate an increase in
the number of the local population, based on direct
counts.

But there are indirect confirmations of the positive
trend in the dynamics of seal numbers. For example,
in 1998, the year the author organized stationary
studies of the local population of spotted seals, one
of our tasks was to tag the offspring with plastic clips
for the purpose of further individual studies of the
identifiable spotted seals to explore the growth and
development of nursing pups. We had 200 such tags,
but from February 14 to March 28, 1998, we were
able to catch and tag only 135 yearlings, making the
best efforts (Trukhin, 1999; Trukhin, Katin, 2001).
In this case, all pups, without exception, detected by
us during a month and a half, were to be caught and
tagged, ranging from the newborns less than a day
old to the individuals one and a half to two months
old that had completed the juvenile molt and passed
to independent life. Thus, we did not fulfill the plan
for tagging two hundred pups in 1998 due to the
lack of the necessary number of pups on R-KA. In
the spring of 2015, using the old tactic of searching
for and catching older pups, we easily caught and
tagged 100 individualsin almost 4 days. We were
catching only pups that had finished molting and
passed to independent life; we did not catch the pups
with natal pelage or those in the state of molting,
although the proportion of non-molted pups among
the total number of yearlings was significant. In April
2016, the situation repeated: it took 4 days to catch a
hundred molted seals.

All of the above examples show that the number of
offspring (and, consequently, the entire population) in
1998 was several times lower than that of 2015-2016.
Since in populations of long-living mammals, the
periods between consecutive maximum (minimum)
number peaks are equal to the lifetime of a generation,
the growth (or, conversely, the decrease) in the total
population can span a period of several decades. At
least over the last fifteen years, the population of
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TpyxuH. MoHumopuHe napau (Phoca largha) e [JansHeeocmoyHom Mopckom 3arnogedHuke

JICHHOCTH PaBHBI POJIOKUTENILHOCTH KU3HU MTOKOJICHHS, TO
pocT (WK, HAPOTUB, CHUKEHHE) OOIICH YHUCICHHOCTH IOITY-
TSI MOXKET OXBAThIBATh MEPUO]] B HECKOIBKO JIECATUIIETUH.
Ha npotsbkeHnu mocieaHuX Kak MUHUMYM TOJyTOpa-IBYX
JleCATUICTUN oy siius Japru 3aiusa [lerpa Bennkoro Ha-
XOIMTCS Ha dTare CTabUIBHOIO MmoabeMa ducieHHoctu. Kak
JIONro OyJeT ellle MPOIOKATHCS MPOIIECC POCTa YUCICHHO-
CTH MECTHOM MOMYJISIIUKN M KaKOH MakCUMaJbHOM BETUUMHBI
OHa B UTOT€ JOCTUTHET, CIPOTHO3UPOBATh B CUJTY HEJOCTaTKa
Yy Hac HEOOXOIUMOTO KOJIMYECTBAa HH(GOPMAIIMK MBI TTOKa HE
MOXeM. MOXKHO JTUIIb YTBEPIKIATh, YTO EMKOCTH MECTOOOU-
TaHUIl HA COBPEMEHHOM JTale CYIIECTBOBAHUS MOMYJISIIUN
JIOCTaTOuHA JUIs AalbHEHUIIero pocta YuciaeHHoctd. OqHako
cnoxupimecss B 3[IB OnaronpustHbIC ISl MOMYJISAIUHA yC-
JIOBUS CYIIIECTBOBAHUS BEChMa HEYCTOWYMBBIL: JIFOOBIC CyIIe-
CTBEHHBIC M3MCHEHHS CpPEIbl MOTYT OBITh MAryOHBIMH IS
MIOMYJISILIMY, UMEIOIIEH CTOIb HEOPIUHAPHO OTPaHWYECHHBIN
PenpONYKTHBHBIN apea, Kakol umeer jiapra B 3anuse [letpa
Bemnuxkoro.

[IpoBeneHHOE HWCCIENOBaHNE BBIOIHEHO B PAMKaX BYCTO-
POHHETO T0TOBOpa 0 coTpyaandectBe Mexxy TOU JIBO PAH
N ABMI'BII3 IBO PAH. ABrop mpu3HarelneH THPEKTOpY
Mopckoro 3amoBenanka C.M. JlodraHoBy 3a IOCTOSHHYIO
MOJIEPKKY W COACHCTBHE B OPraHW3alMi MOHHUTOPHUHIOBBIX
WCCIIETOBAHUI JIapTy W MHCIEKTOpPaM 3armoBeaHnka A. Twuil-
xoMy, M. KomanaukoBy, b. XaiipynuHy 3a HOMOIIb B IOJEBBIX
paboTax.

spotted seals of Peter the Great Gulf is at the stage
of stable population growth. Due to the lack of the
necessary amount of information, we cannot forecast
how long the process of growth in the local population
number will continue, and what maximum amount
it will eventually achieve. It can only be argued
that the capacity of habitats at the present stage of
existence of the population is sufficient for the further
population growth. However, the existing favorable
conditions for the population situation are very
unstable: any significant changes in the environment
can be detrimental to the population that has such an
unusually limited reproductive range, as the spotted
seal has in the Peter the Great Gulf.

The study was carried out under terms of the bilateral
agreement on cooperation between POl FEB RAS
and FEMSBNR FEB RAS. The author is grateful to
the Director of the Marine Reserve S. M. Dolganov
for constant support and assistance in the organization
of monitoring studies of the spotted seal and to the
reserve supervisors A. Titsky, M. Komandikov, B.
Khairulin for assistance in field work.
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BnuaHue Tpoduyeckux ycnoBum Ha Ce30HHYH YNCNEHHOCTb
HacTOALMX TIOSNIEHEN Y CeBEepO-BOCTOYHOIo nobepexbsa 0. CaxanuH B

HarynbHbIA Nnepuoa

Tuxookeanckuii okeaHomornueckuii vHCTUTYT M. B.W. Unenuesa JIBO PAH

Trukhin A. M., Permyakov P. A.

Influence of trophic conditions upon the number of true seals
(Phocidae) on the north-east coast of Sakhalin Island during the

feeding period

V.I. II’ichev Pacific Oceanological Institute FEB RAS

[TpubpexHbie Boabl ceBepo-BocTouHoro CaxannHa — OTHO U3
OCHOBHBIX MECT HaryJIbHOTO MTUTAHUSI OXOTOMOPCKUX HACTO-
SIIUX TIOJICHEHW B TeueHue HeleAaoBoro nepuoaa. Ha Boctou-
HOM ToOepesxbe CaxaliiHa B JIETHE-OCEHHHMI TIepHoj 3ape-
TUCTPUPOBAHO HECKOJBKO JIECATKOB OCPETOBBIX JISKOMII, a
00111251 YMCIIEHHOCTh HACTOSIIUX TIOJICHEH (ITOYTH MCKITFOYH-
TEJIBHO JIAPTH) Ha HUX ObLIa olleHeHa mpuMepHo B 10 Thic.
oco6eit (Kocerun u ap., 1986). Hanbonee kpymHoe J1exou-
e PacHONOKEHO B ycThe 3anmuBa (narynsl) [Tmmsryn. [lep-
Bas MH(pOPMAIHA 00 MCIOIB30BaHIH JTACTOHOTUMH B TIEPHOL
Haryna Ha3BaHHOTO 3aJIMBa MOSBUJIACH €Ile B MEPBOH ITOJIO-
BHHE Mponutoro Beka (AmOpo3, 1931). Muoro mozxe ObL10
YCTaHOBIJICHO, YTO JAHHOE JISKOWIIE SBISETCS YHUKAIHHBIM
10 HECKONBKUM mapamerpaM. OHO HCHONB3yeTCs OIXHOBpPE-
MEHHO TpeMs BHJIAMH HACTOSIINX TIOJEHEH (JIaXTaK, KOJIbda-
Tas Hepra U Jlapra) ¥ UMeeT CIOKHYIO IMPOCTPAHCTBEHHYIO
crpykrypy (Tpyxun, broxun, 2003). Ha mannom nexOure
3aperucTpuposaHa camas kpynHas B Ces. [Tanmguxke bepero-
Bas arperanus koipdaroit Hepirs! (Tpyxun, 2000).

B ocHOBy Hamiero ucciaeqoBaHUs HONOKEHBI MaTepHalbl,
coOpaHHBIE B ycThe 3anuBa [IMIBTYH B TeUeHHE JICTHE-O-
ceHHuX ce30H0B 1999, 2014, 2015 rr. (puc. 1). Exeronnsie
HaOJIIONICHNS 32 JIEKOHIIEM U eT0 OOMTATEISIMHU IPOBOAMIN
HETIPEPBIBHO C MIOHS 110 KOHEI OKTAOpPS - Hadyayro Hosiops ¢
MasiKa, pacIioJOKEHHOTO HAIpOTHB JISKOWIIA B YCTbE 3a-
nuBa. Ha mpoTskeHNH KaXkAoro ce30Ha 3[€Ch BBIMOJHSIIN
pa3HoOOpa3HbIe HCCIECAOBAHUS, B TOM YHCIE E€XEIHEBHO
OTIPEIETISUTH BUAOBOM COCTaB JIKOUIIIHOTO COIMYMa 1 YNC-
JIEHHOCTb JIACTOHOTMX. OJHOBPEMEHHO KOHTPOJIMPOBAIU
PBIOOTIPOMEBICTIOBYI0 OOCTaHOBKY B pailioHe paboT, cucre-
MaTHYECKH IOIydasi HCKOMYI0 MH(pOpPMAIMIO OT IpeacTa-
BUTEJICH PHIOONOBELIKMX apTelel, BEAyIIUX B 3aJIUBE U Ha
MPUMBIKAIONIEH K HEMY aKBaTOPUU KPYIIOTOJUYHBINA MPO-
MBIIIJICHHBIH JIOB PBHIOBI.

Coastal waters of northeast Sakhalin are one of the
primary feeding areas of true seals within the Sea of
Okhotsk during the ice-free period. On the east coast
of Sakhalin, during summer-autumn period, several
dozen coastal haulout sites have been identified,
and the total number of true seals (mostly spotted
seals (Phoca largha) there was estimated to be
approximately 10 thousand individuals (Kosygin et al.,
1986). The largest haul-out is situated in the mouth of
Piltun Bay. The first mention of its use by pinnipeds
during the feeding period was in the first half of the
previous century (Ambroz, 1931). Much later, it was
found that this haul-out is unique for several reasons.
It is used simultaneously by three species of true seals
(bearded seal (Erignathus barbatus), ringed seal (Pusa
hispida) and spotted seal) and has a complicated space
structure (Trukhin, Blokhin, 2003). The largest coastal
aggregation of ringed seals in North Pacific was
recorded at this haul-out (Trukhin, 2000).

Our study is based on data collected in the mouth
of Piltun Bay during summer-autumn seasons of
1999, 2014, and 2015 (fig. 1). Annual observations
of the haul-out and its inhabitants were continuously
conducted from June till the end of October - the
beginning of November from the lighthouse located in
front of the haul-out in the bay mouth. Various studies
were carried out there during each season, including
the daily estimation of the species composition of
the inhabitants and the number of pinnipeds. In
the meantime, the fishing situation was monitored
in the area based on the information systematically
furnished by the crew of fishermen involved in
commercial fishing in the bay and adjacent water area
year around.
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B TeueHne KaxaplX CYTOK Ha JIEXKOMWINE NTPOUCXOAAT HETpe-
PBIBHBIC KOJE€OAHMS YUCIEHHOCTH XHUBOTHBIX, B OCHOBE KO-
TOPBIX JIEXHT LENBIN PSA MPUYUH €CTECTBEHHOI MPUPOABI U
a0MOTHYECKOI0 BO3AEHCTBHs. VIHBIMU CIIOBAMH, Ka)KIO€ M3-
MCHEHHE YHCIICHHOCTH B TEUCHHUE CYTOK SIBISCTCS CICACTBU-
€M BO3ICHCTBHS BIOJHE OMpPEAEIeHHOro (akropa (dame —
KOMILIeKca ()aKTOPOB): aHTPOIIOTSHHOTO BIMSTHUS, N3MECHEHNS
TIOTOIHBIX YCIIOBUH, TPUIMBHO-OTIIMBHBIX KOJICOAHUH YPOBHS
MOpSI, TIPUBOMSIINX K CYIIECTBEHHBIM M3MECHEHHMSIM ILIOIIA-
I¥ JIEXOWIA, TIPUTOIHON VIS 3aJIeTaHUs >KUBOTHBIX, U T.1.
(Tpyxun, boxun, 2003; Bradford and Weller, 2005). Oxgrako
Ha NMPOTSDKEHUH BCETO HENEIOBOTO MEPHOZia B OCHOBE OOIIEH
CE30HHOH AMHAMMKH JI€XKaT MPUYUHBI TPOPHIECKOTO Xapak-
Tepa, ONpeesSIoNIie OO TPEHA CE30HHONW YHUCTICHHOCTH.

Continuous variations in the number of animals
occurs on the haul-out on a daily basis as a result
of a broad range of natural causes and abiotic
effects. In other words, each daily variation in the
number is caused by a certain factor (a number of
factors): anthropogenic effects, weather changes,
tidal changes of the sea level leading to considerable
changes on the haul-out area suitable for the haul-
out of animals, etc. (Trukhin, Blokhin 2003;
Bradford and Weller, 2005). However, throughout
the duration of the entire ice-free period the general
seasonal dynamics are based on the causes of a
trophic nature determining a general trend for the
seasonal number.
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Puc. 2. Ce30HHas TUHAMUKA YUCIICHHOCTH HACTOSIIUX TIOJICHEH Ha NexOue 3anusa [TunetyH, 1999, 2014 1 2015
IT. (CKONB3sIIIee cperHee, 6-THeBHOE criaknBaHue). Hopmanmzaiis YUCICHHOCTH BEITIOHEHA ITyTEM JIeIeHUS Ha

CC30HHBIC MAKCUMYMBI

Fig. 2. Seasonal dynamics of the number of true seals in the rookery of the Piltun Bay for 1999, 2014 and
2015 (moving average, 6 days' smoothing). The number was normalized through division by seasonal maximums

Ananm3 nomy4eHHON MH(GOPMAIN TTO3BOJISIET BBISIBUTH 00-
mye 3aKOHOMEPHOCTH B XapaKTEpPe CE30HHBIX HW3MEHEHUH
YHUCIICHHOCTH JJACTOHOTUX Ha MPOTSHKEHNH KAXKOTO Haryllh-
Horo mepuona. CKomib3fliee IIECTHIHEBHOE OCPEITHEHHE
YHUCIICHHOCTH HACTOSAIINX TIOJICHEH, BBIITOIHEHHOE IO TPEM
CE30HaM, MOKa3bIBACT HAINYUE TPEX JOCTATOYHO YETKO BBI-
pPaXXEHHBIX NHWKOB YHCICHHOCTH JIACTOHOTHX Ha JISKOMIIE
(puc. 2). IlepBbie aBa BCIUTECKa YMCIEHHOCTH TIPOUCXOIFIIH
B NEPBOM JE€Kale MIONA U BO BTOPOHM JEKale aBryCcTa COOT-
BETCTBEHHO. TpeTHii MUK MPHUXOAMIICS HA BTOPYIO ITOJIOBHHY
CEHTSIOps - TIEPBYIO TIONIOBUHY OKTAOps. Esxerommo Tpermit
IIMK YUCIIEHHOCTH OBLT Hanbosee BEICOKUM M ITPOIOIKUTEh-
HBIM. Ka)kp1ii rox B cepeliHe TPETHETO MUKa (IIEpBbIE THC-
J1a OKTSIOPST) HEM3MEHHO IPOHMCXOIMI KPAaTKOBPEMEHHBIH, HO
DTyOOKHH TPOBAJ YHUCICHHOCTH JIACTOHOTHX; IPHYUHY 3TOTO
SIBIICHHUST MBI M3-32 HEAOCTaTKa COOTBETCTBYIOIIEH HHQOp-
Mali¥ TI0Ka HE B COCTOSHHH apTyMEHTHPOBAHO OOBSICHHTH.

Analysis of information we collected allows us to
determine general patterns of seasonal changes in
the number of pinnipeds during each feeding period.
Moving six days’ averaging of the number of true
seals made for three seasons shows three fairly definite
peaks in the number of pinnipeds on the haul-out (fig.
2). The first two peaks took place in the first ten-day
period of July and in the second ten-day period of
August, respectively. The third one was observed in
the second half of September - the first half of October.
Yearly, the third peak in the number was the highest
and the longest. Each year, in the middle of the third
peak (first days of October), a short-term, but a big
drop in the number of pinnipeds was observed, the
reason of which we cannot explain so far due to lack
of related information. In the course of each ice-free
period the total number of pinnipeds showed stable
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Ha npoTshkeHHH KaKaoro HEJIEA0BOro MepHosa o0mas Yuc-
JIEHHOCTh JIACTOHOTMX OT MHKA K MUKY (OT JieTa K OCEHH) B
eJIOM CTaOHMJIbHO HApacTaia, KaX/Iblil pa3 JOCTHras MaKkCH-
MyMa B IIEPUO]] TPETHETO MHKA, TIOCIIE YEro MOCIIEI0BATENEHO
MOHMXKAJIACh, BIUIOTH JI0 00Pa30BaHUS B MEPBOM IMOJIOBUHE
HOSIOpst Ha aKBaTOpWH 3aiuBa I[IWIBTYH JIEOBOrO OKPOBA.
TosiBnsirorEecs: B KOHIIE OKTAOPS - HaYaje HOOps 3a0eperu
NPEMATCTBYIOT BBIXOY TIOJICHEH Ha Oeper; JaCTOHOTHE BbI-
XOJIAT HA CYyIIy BCE PEXKe M HAYMHAIOT 3ajIerarh Ha MEPBBIX
JIbJIaX, a BCKOPE, [0 MEPE YBEIUYCHUS B 3aJIMBE ILIONIA M
JIBJIOB, OKOHYATEIbHO MOKHUIAIOT aKBATOPUIO 3aJIMBA, YXOIIS B
OTKPBITOE MOpE.

OOHapyXHUIIOCh, YTO Ka)KIbIH U3 BBISIBICHHBIX MTHKOB XOPO-
IO COIIAcyeTCsi C MACCOBBIMH ITOAXOAAMH K YCTBIO 3aJIMBa
U 3aX0faMM B €T0 aKBaTOPHUIO OINPEACICHHBIX BHIOB PBIO,
00pa3yIolyx 37ech BPEMEHHBIC IPEIHEPECTOBBIC WM Ha-
TyJIbHbIE KOHLEHTpaluu. Tak, NEepBbI 3aMETHBIA MOABEM
YHCICHHOCTH TIOJICHEH (TepBasi Iekasia Wiois) Ha JIeKOuIe
COBIMAJACT C HAYaJIOM IIPEIHEPECTOBOTO XOAa TopOyIH, Hc-
TMOJIB3YIOIIEH 3a/IMB B KaU€CTBE TPAH3UTHOTO ITyHKTA Ha IyTH
U3 MOpPS K HEPECTHIIMIIAM, HAXOISIIMMCS BO BNAJAIONINX B
3amuB pekax Cabo, Myxto, [Tapomaii, [Tunerys u ap. B sto
BpeMs B 3aJIUBE MIPUCYTCTBYIOT TaKXKe€ JOCTATOYHO IUIOTHBIC
KOHLICHTPAIMy KyH/DKU U KpacHOTIepKu. B cepenuHe aBrycra
Yyepe3 yCThE 3aIMBa HAYMHACTCS PEJHEPECTOBAST MUT DAL
KIDKyda 1 KeTel. Ha 3TOoT neprosa nmpuxomurcst BTOpOH MOxb-
€M YHCIICHHOCTH TIOJICHEH Ha yiexounrie. B Hauane Tpersero
MOIbeMa YMCIICHHOCTH JIACTOHOTHX (CepeIHa CEHTAOPS) ue-
pe3 3aIMB MUTPHPYET OCEHHSISI KETa, PEryISIPHO MPOHCXOIST
KpaTKOBPEMEHHBIE, HO MAacCCOBBIC 3aXOIbl B 3alIMB CEIbIH,
Kopromku-3yoaTtkn 1 HaBaru (I'purerxo, 2002; 3eMHYXOB,
2008; Ham JaHHbIE).

Xapakrep MNpHUCYTCTBUSL B YCTbhe 3aiuBa [IWIbTyH Kaxkao-
IO U3 TpeX BUAOB HACTOALIMX TIOJNIEHEH, CPOKM U 4YacToTa
WCTIONTF30BaHMS PA3HBIMU BHIAMH TEPPUTOPHH JIekKOUIIa
U YHUCJICHHOCTh XUBOTHBIX HA HEM 3aMETHO pasHsTcs. Jlax-
Tak B 3ajuBe [IMIBTYyH Bcerja HEMHOTOYMCIIEH, U €r0 Mak-
cUMallbHasl YUCJIEHHOCTh MU3penKa Jocturaer 3aech S50 - 70
oco0eif, HO OOBIYHO HE MPEBBINIACT IBYX-TPEX ICCATKOB.
BrnusiHMEe YHMCIICHHOCTH 3TOTO BHIa HAa OOIIYIO €€ JUHAMUKY
MPAaKTHYECKH HeollyTuMo. KpoMe Toro, 00mIen3BeCTHO, YTO
M0 XapakTepy MUTAHUS JIaXTaK — OCHTOCOS, OCHOBY IHIIN
KOTOPOTO COCTaBJIIOT JOHHEIE Occro3BoHOYHBIE. ClienoBa-
TENFHO, KaKUe-TM0O CTPYKTYPHBIC U3MECHEHHS MXTHO(AYHBI
HCCIIEAOBAaHHOTO paiioHa HUKAK HE OTPa’KaloTCsl HA YUCIIEH-
HOCTH TIOJICHEH maHHoro Buga. Hanbomaee MaccoBBIi BUI Ha
TeKOUIIE — JTapra, KOTopas B IIEJIOM U OIpPEASIsIeT OOIIyIo
JUHAMUKY YHCIICHHOCTH BCETO JISKOUIITHOTO COLMYyMa JIACTO-
HOTUX B YCTb€ 3aJIMBa B TE€UECHUE JIETa - OCEHU. JTOT TIONIEHb
TIEPBHIM TIOSIBIISICTCS HA JISKOUIIIE B KOHIIE Mast - HIOHE TIOCIIe

increase from one peak to another peak (from summer
to autumn), each time reaching its maximum during
the third peak, and then successively decreasing till
the first half of November when ice cover forms in the
Piltun Bay water area. Shore fast ice forming at the end
of October - the beginning of November discourages
the seals from coming out to shore; the pinnipeds come
out onto the ground more and more seldom and start
staying on the first ice, and soon, as ice covered area
grows, they leave the bay water area for the open sea.

It has been found that each of the seal population
peaks corresponds to massive invasions to the bay of
certain fish species forming temporary pre-spawning
or feeding concentrations there. For example, the first
notable increase in the number of seals (the first ten-
day period of July) on the haul-out coincides with the
beginning of the pre-spawning travel of pink salmon
(Oncorhynchus gorbuscha), using the bay as a transit
location on its way from the sea to spawning areas
found in the rivers (Sabo, Mukhto, Paromai, Pil’tun
and other) flowing into the sea. At this time, there
are fairly high concentrations of white-spotted char
(Salvelinus leucomaenis) and red-eye (Tribolodon
hakonensis) in the bay. In the middle of August, the pre-
spawning migration of silver salmon (Oncorhynchus
kisutch) and Siberian salmon (Oncorhynchus keta)
starts through the bay. This is the period when the
second increase in the number of seals in the haul-out
is observed. At the beginning of the third increase in
the number of pinnipeds (the middle of September),
the autumn Siberian salmon migrates through the
bay, and short-term, but massive invasions of herring
(Clupea pallasii), smelt (Osmerus mordax) and navaga
(Eleginus gracilis) into the bay take place (Gritsenko,
2002; Zemnukhov, 2008; our data).

The dynamics of attendance at the haulout site at
the mouth of Piltun Bay by each of the three species
of true seals, the terms and frequency of use of the
haul-out area by different species, and the number of
animals there varies. The bearded seal in the Piltun
Bay is always low in number and its maximum number
reaches 50 to 70 individuals on rare occasions, usually
not exceeding two to three dozens. The influence of
this species number upon the general dynamics is
practically unnoticeable. Besides, it is well-known
that in terms of nutrition, the bearded seal is a benthos
eater that eats mostly benthal invertebrates. Therefore,
any structural changes in ichthyofauna in the studied
area do not impact upon the number of seals of this
species. The most numerous species in the haul-out
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HCUE3HOBEHHUS C aKBaTOPUU MOPSI JIEASHOTO IIOKPOBA, U OH K€
HOCIIEAHUM UCIIONB3YeT 37iech Oeper Mo3aHel 0CeHbI0, Koraa
JIaXTaK W KOJibdaTas Hepra y)ke MOKUAAIoT 3aiuB. UucieH-
HOCTH KOJIBYAaTOIl HEpIbl Ha JISKOMIE OYeHb HEeCTaOWIbHA
U Ha NPOTSDKEHUU JIETHE-OCEHHETO MEepUoia U3MEHSEeTCs B
OYEHb IIUPOKOM JUana3zoHe. JTOT THOJIEHb M03XKe APYyTruX Ha-
YMHAET MCIIOJIb30BaTh JIexoOuIe. Ppiba B KOpPMOBOB panoHe
9TOrO BHJIAa MMOBCEMECTHO UIPaeT 3aMETHYIO POJIb, HO KPyTI-
HBIE JIOCOCEBbIE /I MMEIOIEH CPaBHUTEIBLHO HEOOJIBbILHE
pa3Mepbl KOJIbYaToN HEpIIbl SBJISIOTCS MaJONOAXOMSIIUMU
JuIs TUTaHust o0bekTamu. [1o 3Toit npryKHe B EpHOIBI PyH-
HOTO X071a JIOCOCEBBIX KaKHX-JIMOO MOIBbEMOB YHCICHHOCTH
KOJIBYaTOM HEpIIbl B YCThE 3a/IKBa HE IPOUCXOIUT. 3BecTHO,
YTO ITOT TIOJNIEHB U3 PHIO MTOTPEOIISET IIIaBHBIM 00pa30M CTaii-
HBIE BUJIBI CPEIHET0 U MEJIKOTO pa3Mepa, IPerounTas Takue
Kak KOpIOIIKa, MOBa, HaBara, celbJb 1 aApyrue. IMeHHo Ha
OCEHHUI1 Iepro, KOTia JaHHBIE BUIBI PHIO B Macce 3aXOJsT
B 3aJIMB, IIPUXOASATCS HANOOJIEe 3HAYNTENBHBIE TOABEMBI YHC-
JICHHOCTH KOJIYaTOM HepIbl Ha Jexouie. B cBia3u ¢ atum
OCEHHee IIOBBIIIEHHE (MaKCHUMAaJIbHOE 33 CE30H) YHMCIIEHHO-
CTH JIACTOHOTUX B yCThe 3anuBa [IMIBTYH IpoUCXOTUT HE
TOJIBKO 32 CUET YBEIMYEHUS! YUCIEHHOCTH JIapTu, HO TaKXke
W B 3HAYUTEIBHOM CTEIEHH OJlarofapsl yBEINYEHUIO B YCThE
3aJMBa 4YKCia KOJIBYaTOM HepIIbl, KOMMUECTBO KOTOPOH B OT-
JIeTIbHBIE JIHU MPEBBIIIAET 3/1€Ch IIECTh COTEH 0CO0eH.

Ha ¢one koHCTaTHPOBAaHHBIX BBIIIE 3aKOHOMEPHOCTEH, OTIpe-
JIETSTIOIINX CXOTHbIE TEHACHINH B XapaKkTepe oO0INX U3MEHe-
HHUH YUCIIEHHOCTH BCETO JIEKOHUIITHOTO COOOIIECTBA B KAKIOM
13 CE30HOB, OBUIH OOHAPYKECHBI U OTIPEICIICHHBIC MEKCE30H-
HBIC OTIMYMSA OTJACIBbHBIX KOMMYECTBEHHBIX IOKa3aTeie.
Tak, B 1999 r. ynciaeHHOCTL TIONEHEH OblIa 3HAYUTEIHLHO
Hwke, geM B 2014 u 2015 rr; ZOCTOBEPHOCTH pa3nu4nit
MEXKly CE30HaMM TOATBEP)KAACTCS] CTATUCTUYECKH (JBYCTO-
pouHmii epecrtanoBouHblit TecT; ASL < 0,01 mmst map 1999
vs 2014 u 1999 vs 2015). Mennana 9MCICHHOCTH TIOJICHEH
cocraBimsuia 165 ocobeit B 1999 rony (t-bootstrap, R=1000;
BCI95=125-216 ocobeii), Torna kak B 2014 rogy menuana
coctapmsuia 502 ocobu (BCI95=444-580 ocobeii), a B 2015
roxy — 611 ocobeit (BCI95=551-749 ocobeit). Hanbomnee cxo-
el KapThHa Ce30HHON TMHAMHUKH OKa3ajachk B ce30HbI 2014
u 2015 rT; JOCTOBEPHBIEC PA3IHYMS B YHCICHHOCTH TIOJICHEH
mexay 2014 u 2015 rr. orcyrerBoBamu (ASL = 0,285). H3me-
HEHNE MeAuaHbl YnciieHHoCcTH oT 1999 no 2015 roma cocras-
msi0 8,7 %o/ron (reoMeTpHdecKoe cpeHee).

B pesynsrare mpoBENEHHOTO HCCIEAOBAHUS YCTAaHOBIEHO,
YTO €CJIM HA CyTOYHBIE N3MEHEHUS YUCIEHHOCTH JIACTOHOTHX
B ycThe 3ayMBa [IMIIBTYH OKa3bIBa€T BIMSIHHE IIENBIH KOM-
IUIeKe (PakTOpoB OMOTHUYECKOH M aOMOTHYECKOH IpHUpPOABI,
TO €€ CEe30HHAs AMHAMUKA, U3MEHSIOMAACS KaXIblil pa3 Mo
CXOIHOMY CLEHApHUIO, 3aBHUCUT B MEPBYIO O4epenb OT Kade-

is the spotted seal that largely determines the general
dynamics of the number of all pinnipeds in the haul-
out in the mouth during summer-autumn period. This
is the first seal species to appear on the haul-out at
the end of May-June, when water area gets free from
ice cover and the last species to use the shore in late
autumn, when the bearded seals and the ringed seals
leave the bay. The number of ringed seals on the haul-
out is very unstable and varies in a very wide range
throughout the summer-autumn period. This seal
species starts using the haul-out later than others do.
Fish in its food ration is generally of great importance,
but large-size salmons can hardly be suitable food
items for the ringed seal that is relatively small in size.
That is why, no increases in the number of ringed seal
in the bay mouth are observed during the main run of
salmon. It is known that this seal eats mostly schooling
fish species of medium and small size, preferring such
fishes as smelt, capelin (Mallotus villosus), navaga,
herring, etc. It is autumn period, when these fish species
invade the bay, and considerable increases in the
number of ringed seals on the haul-out are observed.
In this connection, the autumn (seasonal maximum)
increase in the number of pinnipeds in the Piltun Bay
mouth takes place not only accounting for increased
number of spotted seals, but also significantly due to
the increase in the number of ringed seals in the bay
mouth, sometimes exceeding six hundred individuals.

Against the background of these wvariations
determining similar trends in the nature of general
changes in the number of all haul-out inhabitants
in each season, certain interseasonal differences in
individual quantitative indicators have been found.
For example, in 1999, the number of seals was much
lower than in 2014 and 2015; the trustworthiness of
interseasonal differences is confirmed statistically
(bilateral permutation test; ASL < 0.01 for the pairs of
1999 vs 2014 and 1999 vs 2015). Seal number median
was 165 individuals in 1999 (t-bootstrap, R=1000;
BCI95=125-216 individuals), whereas in 2014 it was
502 individuals (BCI95=444-580 individuals), and in
2015 — 611 individuals (BCI95=551-749 individuals).
The most similar seasonal dynamics were in seasons
of 2014 and 2015; there was no significant difference
in the seal numbers between 2014 and 2015 (ASL =
0.285). From 1999 till 2015, seal number median
changed by 8.7 % per year (geometric average).

As a result of this study, it has been established that
while the daily variation in the number of pinnipeds
at the mouth of Piltun Bay depends on a broad range
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CTBEHHBIX U KOJIMYECTBEHHBIX CE30HHBIX M3MEHEHHH KopMo- | of factors of biotic and abiotic nature, its seasonal
BOH 0a3bl TIONIEHEH-NXTHO(DAroB. dynamics varying each time according to similar
scenario depend primarily on the qualitative and
quantitative seasonal variations in nutritive base of
ichthyophagous seals.

HccenenoBanust BBIIOJHEHBI HA CPENCTBAa M NPH OpraHM3a-
IIMOHHOM ToIepKKe KoMmanuu JkcoH Hedreras Jlumuren.
Ocensio 2015 1. momormts B cOope nHpOpPMAIK aBTOpaM OKa-
3p1Ban [1.B. MameTses. The studies were sponsored and supported by Exxon
Neftegas Ltd. In autumn of 2015, P. V. Mametiev
helped authors to collect data.
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Ulichev et al. Possible use of remote sensing facilities in the study ladoga ringed seal ...

Vmuues B. U.!, llynaxosa JI.C.%, Jlymakos M.O.% Tpyxanosa U.C.?

Bo3moxHoe npuMeHeHne TeXHUYEeCKUX CpeacTB AUCTAaHLUMOHHOIO
30HAMPOBaHUA ANA N3YYEeHUA NafoXCKOMN KonbyaTton Hepnbl (Pusa
hispida ladogensis) Ha NUHHbIX N penaKkCaLMOHHbIX 3arexkKax

1. Uactutyt o3epoBenenmst PAH, Canxt-IlerepOypr, Poccus

2.CIIBBOO «buonornu 3a oxpany npupons, Cankrt-IlerepOypr, Poccus

Ulichev V.I.!, Dudakova D.S.2,Dudakov M.O., Trukhanova 1.S.?
Possible use of remote sensing facilities in the study ladoga ringed
seal (Pusa hispida ladogensis) on molting haul-out

1. Institute of Limnology RAS, St. Petersburg, Russia

2. «Biologists for Nature Conservationy, St. Petersburg, Russia

Jlamoxckast kompyarasi Hepra SABJSIETCS MAaro(MILHBIM BH-
JIOM, HO 3HAUUTEIbHAs YacTh TOIOBOTO ITHKJIA KHBOTHOTO
CBsi3aHa C 00pa30BaHMEM CKOIUIEHHH Ha cymie. DTH CKOILIe-
HUS (pOpMUPYIOTCS KaK HEMOCPEICTBEHHO 1Mo Oeperam o3epa
1 OCTPOBOB, TaK U Ha OTHENBHBIX KAMHAX («JIyZax») IJaB-
HBIM 00pa3oM B ceBepHOit yactu Jlamoxckoro ozepa. Kpome
TOTO, CeBEPHBII1 (IIXEPHBII) paifoH 03epa TaKKe UCTIONb3YeT-
Csl HEPIOW B CE30H pa3MHOKEHHSI.

AHanu3 pacHoNoXKEHHs M COCTaBa PENAKCAllMOHHBIX 3a-
JEXKEK, a Takke MECT Pa3sMHOXKECHHS JIQJO0KCKOM HEpIIbI
BIIEPBBIE OCYHIECTBIICH C HCHOJB30BAaHWEM OCCIMIOTHOTO
nerarensHoro anmapara (BI1JIA), ocHamenHoro Bieo amra-
parypoii. ABTopamu ObllTa IpIMEHEHa paHee OTpaboTaHHas
METOAMKa HAOMIONCHNH 3a MPUPOAHBIMI O0OBEKTAMH U SIBIIC-
Husmu ¢ oMotsio BITTA (Viruer u Unakosa, 2015). MHO-
ronenesoe ucnonszopanue bITJIA naer BO3MOXXKHOCTE TIpO-
BOJUTH Pa3IHYHbIE HCCIIEIOBAHUS KOIBUATON HEPIIBI;, BECTU
yuér ux unucnenHoctu (Mexasenes u ap., 2006) u HabmonaTh
3a TIOBEZCHHEM KMBOTHBIX B X €CTECTBEHHOMN cperie oOHTa-
nus (Ymuaes u 1p., 2016).

B anpene 2015 rona corpynaukamu MHCTHTYTa 03epoBene-
Hust PAH Obuia mpoBeieHa SKCIEeIUIHS C LENbI0 anpoOariu
METOZa YU€Ta YUCICHHOCTHU U U3YUYCHUSA MMOBCACHUA JIa10K-
ckoii Hepribl Tipu cheMKkax ¢ BITJIA. Paiion npoBeneHwust uc-
CJIeZIOBaHMI — MaTEPHUKOBAs YaCTh U OCTPOBA IIXEPHOTO paii-
ona JIanoxckoro o3epa ot o. Ilemuorcaapu 10 n1-Ba XyHyKKa.
B 3T0T nepuop TroieHH MPOXOIAT ATaN €KEroHOM JIMHbKU U
Hamnbosee MPOIODKUTEIBHOE BpeMsI IPOBOAST BHE BOJBIL, a
clleZIoBaTeNIbHO, OoJiee MOCTYITHBI A HaOmroaeHui. Cxema
MapIIpyTOB HCCIEIOBaHUHN MPHUBEICHA HA KapTe-cxeMe (pHuc.
1). Mecra oOHapy KeHHs HEpIIbl Ha KapTe-cxeme 0003Haue-
HBI Kpy)XKamH. B pabote ncnosb3oBascs OSCUIOTHBIN Jie-
tarenbHbli annapat (BI1JIA) Dji phantom 2 ¢ nonenieHHoi#

The Ladoga ringed seal is an ice-associated species,
but the significant part of its annual cycle is related
to formation of gatherings on dry land. These
gatherings are formed both directly on shores of
lakes and islands and on separate rocks («ludas»)
predominantly in the northern part of Lake Ladoga.
The northern (skerry) area of the lake is also used by
the seal during breeding season.

Analysis of the location and composition of seals
at these haul-outs as well as places where they
breed was accomplished for the first time by using
an unmanned aerial vehicle (UAV) equipped with
video recorders. The authors used this method that
was previously applied for observing natural objects
and phenomena with the help of UAV (Ulichev
and Chichkova 2015). Multipurpose usage of UAV
provides the possibility to carry out various research
projects on ringed seals; to record its numbers
(Medvedev et al. 2006) and to observe the animals’
behavior in their natural habitat (Ulichev at al.
2016).

In April 2015 employees of the Limnology Institute
of the Russian Academy of Sciences conducted
an expedition with the purpose of validating this
method to record numbers and to study behavior
of Ladoga seals during filming from UAV. The area
where research was conducted was on the mainland
part and islands of the skerry area in Lake Ladoga
from Pellotsaari Island to Hunukka Peninsula.
During this period the seal undergoes the annual
molt. They spend a long time out of the water and
thus they are more accessible for observations. The
research routes are provided in schematic map (fig.
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Puc. 1. Cxema MapiipyToB ¢ yKa3aHUEM MECT HAOIFONCHU

Fig. 1. Route plan with observation points

KaMepoil BbIcokoro paspemeHuss PRO 3, ynpasnsemslii ¢
TIOMOIIBIO ITyJbTa AUCTAHIMOHHOTO YNpPaBI€HUS C paauy-
coMm paeiictBus 1o 1,5 kuitometpoB. B mMecrax oOHapyxkeHHs
JIeKEK HepIbl MPOBOAWIICS MapaieldbHbIM y4eT YUCIECHHO-
CTH TIpY BU3yaJIbHOM HaOutoneHnH ¢ 6opra cynHa u ¢ BITJIA.
Kpome Ttoro, mo Bumeomarepuagam, OTCHATBIM Ha KaMepy
BIUTA, npoBonwics aHanu3 MOBEICHUS JKUBOTHBIX Ha 3a-
JIeKKax U, B YaCTHOCTHU, UX PEaKLUH Ha UCTOYHUKHU Oecro-
KOWCTBA. YUETHBIE TAHHBIE YMCICHHOCTH JaJOKCKOI HEpIIbI
¢ bopra cynna u ¢ BITJIA npuBeneHs! B Ta0m. 1.

ComracHO NPOBEJEHHBIM C CyAHA IOACYeTaM, O0LIee YUCIIo
KMBOTHBIX Ha IPOMIEHHOM MapIIpyTe COCTaBHIO Ooiee
135, a Ha Tex yJacTKax, IJe MapauIeIbHO IPOBOAMIICS YIeT
¢ xamepsl BIUJIA, — 103 romnoBs.

[Tpu nomnere BITJIA Ha HU3KHX BIcOTaxX (MeHee 60 M) 4acTb
JKMBOTHBIX YXOJIHJIa TI0J] BOAY, II03TOMY Hanbosiee perpeseH-
TaTUBHBIMU OBUTH CHEMKH B TEUCHHE TIEPBHIX MHUHYT NpH-
ONIDKCHMS armapara.

Ha Buneokamepy ¢ BITJIA ynanoch 3aukcupoBaTh Kojbua-
TYI0 HEpILy B KoJuecTBe 53 ronoB. OTCHATHIN MapalieIbHO
¢ Oopra cynHa u ¢ Bo3ayxa (oromarepual NpeAcTaBIeH Ha

1). Places where seals were discovered are marked
with circles on the map. For this work unmanned
aerial vehicle (UAV) Dji phantom 2 was used
with suspended high-definition camera PRO 3 that
was controlled via remote control with operation
radius up to 1.5 kilometers. In those places where
seal haul-outs were discovered a parallel recording
of their numbers was done by visual observations
from on board the vessel and from UAV. Moreover,
video materials filmed on the UAV camera were
used to analyze animal behavior at haul outs and, in
particular, their reactions to sources of anxiety. Data
recorded for numbers of Ladoga seal from vessel
board and from UAV are provided in table 1.

According to calculation carried out from the vessel,
the total number of animals on the route was more
than 135 and at those areas where parallel recording
was done from UAV camera — 103 animals. When
the UAV approached at low altitudes (less than 60
m), some of the animals went under water, therefore,
filming done during the first minutes of apparatus
approach was the most representative one.

Mopckue mnekonutatowme Nonapktukn. 2018. Tom 2.
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Ta6m/1ua 1. UncmeHHOCTH HCPIIBI B MECTax 06Hapy)KeHI/I$I 3aJIC)KCK MO JaHHBIM BHU3YaJIbHOTO HaGJ'IIOHCHI/IH C 60pTa

cymHa u ¢ BIUIA
Table 1. The seals’ numbers in the points of detection of molting haul-outs according to visual observation from the boat
and the UAV
VyacTok UncaeHHOCTD HepIHI (9K3.)
HaGIIONC- P TTOACYETax:
s MeCTonaxqmneHne Haran BpeMs Seals’ numbers:
Areal of at- Location Date and time ¢ cyana
¢ BILJIA
tendance from boat from UAV
YZT;:I; ! Bocrounas gacts 0. [lemtorcaapu 25.04.15/ ) sair Iiiann
eastern part of Pellotsaari island 20.00 Y
not launch
IIponus mexny o. Puctucaapu u n-som XyHyk-
VYuactok 2 | ka (ceBepHas 4acTh) 25.04.15/ 1 )
Areal 2 channel between Ristisaari island and Hunukka | 15.00
peninsula (northern part)
Vuactok 3 IIponus mexny o. Puctucaapu u n-som XyHyk-
Areal 3 Ka (FO)KHast 4acTh) 25.04.15/ 24 31
channel between Ristisaari island and Hunukka 16.00
peninsula (southern part)
JIpauHa B OTKpBITON YacTH Ha 3anaj oT o. Pyo-
He
VYyactok 4 | TcuHCaapu 25.04.15/ ~10 ATy KA
Areal 4 ice floe in open part to the westward from 17.00 Y
. . not launch
Ruotsinsaari island
VYyactok 5 | 3anuB B FO)KHOH YacTH M-Ba XyHYKKa 25.04.15/ ) |
Areal 5 gulf in south part of Hunukka peninsula 18.00
VYuyactok 6 | FOro-zanagnas yacthb 0. JIycukkaitHiIyoTo 26.04.15/ 30 1
Areal 6 South-west part of Lusikkaynluoto island 9.30
[Iponus mexny o. Paitnarcaapu u o. Jlycuk-
VYyactok 7 | KallHIyoTO 26.04.15/ ) )
Areal 7 channel between Raipatsaari island and Lusik- 10.15
kaynluoto island
[Iponus mexny o. Kapnancaapu u o. Ilemnor-
VYyactok 8§ | caapu 26.04.15/ 54 16
Areal 8 channel between Karpansaari and Pellotsaari 10.40
islands
>135(Bcero
Obmas - 103(c 5 53 (c6
[ICHHOCTS YYacTKOB) YYacTKOB)
T"tﬁe‘;“m' =135 (total) | 53 (from 6
103 (from 5 ariels)
ariels)
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Yuae- $orocevmna Bugeosxmar ¢ HTTA

MK (Vrsmes BH. Jyzmaxosa JC.) (Iyvmaxos MLO.)
Photo tock from ths boat Video serments todk from the UAV
(Ulichav V., Dudalova D.) (Dudalov M)

Puc. 2. ®ororpaduu u BuaeopparMeHTs CheMOK ¢ cyaHa u ¢ BITJIA y49acTkoB, OXBa4eHHBIX a9POBHICOCHEMKON

Fig.2. Photos and video segments taken from boat and UAV areas, covered by aerial survey
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Puc. 3. Cpemka ckoruienus Heprbl ¢ BITJTA mpu Hu3kux BeicoTax (oo Yauuesa B.1.)

Fig. 3. Shooting of seal’s accumulation taken from the UAV at low altitudes. (photo by Ulichev V.)

puc. 2. [lo cpaBHEeHHIO C MEPBBIM BapHAHTOM (OTOCHEMKH
BO3JyLIHAsI ChbEMKa C Pa3IMUHBIM JHMAa30HOM BBICOT HO-
3BOJIAET Oojee IIMPOKO PAacCMOTPETh OUOTOI JTamOXKCKOH
Hepnbl. Ha nenoBoit kpoMke 3aMeTHBI MecTa JIe)KEK KHBOT-
HBIX, CJIEJbl WX TEPEMEICHHUS, TyHKH.

Bein mpoBeneH 3KCIEPUMEHT Ha IpEeAMET BO3IAEHCTBUS
nonéra BITJIA (kak dakTopa OecrokoiicTBa) ¢ HEIbIO BbI-
SIBJICHUSI PA3JIMYHBIX MOBEICHUYSCKUX PEaKIUil KUBOTHBIX.
Crnenyer otMeTuTbh, uto BIIJIA mpu pasmudHBIX pexuMax
9KCIUTyaTalluy 3BYYHUT JOCTATOYHO TPOMKO. ATmapar omy-
cKajcs Ha HeOONbIIyIo BeICOTY (TIopsimka 10 M Hamx Bomoil)
HaJ MECTOM CKOIUICHHUS TIOJeHed B Boxe (puc. 3). AKTHB-
HOW peakiuu u3beraHusi OTMeUeHO He ObLI0. JKHBOTHBIEC,
HaXOJIUBIHUeCs Ha TBEPAOM cyOcTpare (MpHOpEeKHbIE KaM-
HU, JIE/1) IPHU MOSBICHUN HU3KO JIETSIIETO amrmapara crapa-
JINCh KaK MOXHO OBICTpee OKa3arhCsi B BOJIE.

Filming of ringed seals with the video camera from
UAV was successful for 53 animals. Photo material
filmed simultaneously from the vessel and from air
is presented in fig. 2. In comparison with the first
option of photo recording from air, filming from
various ranges of heights allows us to consider the
environment of Ladoga seal more widely. Places
where animals haul-outs, traces of their movements,
and ice-holes are visible on the ice edge.

An experiment was conducted to determine if the UAV
flight (as a disturbance factor) had any influence on
our intent to observe various behavioral reactions of
animals. It should be noted that UAV under different
operation modes produces a rather loud sound. The
apparatus descended to low height (about 10 m above
water) over the place where seals gathered in water
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Takum 00pa3zoM, B pe3ynbTaTe NPOBEACHHBIX HCCIIEIOBAHUN
ObLTa oKa3aHa BO3MOXKHOCTh puMenenust BITJIA npu yue-
T€ YUCJICHHOCTH KONBUaTOM HepIbl Ha JIMHHBIX 3aJIeXKKax.
IIponemoHcTpUpoBaHO, 4TO MpU BbicoTe monetoB BITJIA
6onee 80 M, KMBOTHBIE HE CXOJASAT B BOJIY, YTO IMO3BOJISET
MOJIYYUTh JOCTOBEPHBIE JaHHbIE 00 nX uuciaeHHoctH. [Ipen-
JIO)KCHHAs] METOAMKA aKTyallbHa JUIsl M3y4YeHHs OCpEeroBBIX
3aJIe)KeK KOJBbYaTO HepIbl, Kak JIMHHBIX, TaK U peJakca-
IIMOHHBIX, & TaKkKe IPU COOTBETCTBYIOIIEH MOIU(HKALIMN
MOXET IPUMEHSTHCS AJIS IPOBEACHUS YUETOB YUCIIEHHOCTH
TIOJICHEH Ha JIbJly Ha OoJiee OOIIMPHBIX aKBATOPHUSIX.

B nepcnexruBe Bo3MoxHO ncnonp3oBanue bITJIA ¢ menbio
BepU(UKAIIMKM JJAHHBIX AWCTAHIMOHHOTO 30HJMPOBaHMUS
3emJH, MOTYYCHHBIX C OopTa camonéTra Wil CIyTHHKa (J1e-
JoBasi OOCTaHOBKA, CKOIUICHHME >KMBOTHBIX Ha aKBAaTOPHUH

(fig. 3). No active avoidance reaction was noted.
When animals were on solid substrate (shore stones,
ice) they tried to be in the water as quickly as possible
when the low-flying apparatus appeared.

Therefore, as a result of research that was carried
out it was revealed that UAV could be used to record
ringed seals numbers on molting haul-outs. It was
demonstrated that animals did not go into the water
at UAV height of more than 80 meters; this allows
collection of authentic data about their numbers. The
suggested method is up-to-date for studying shore
haul-outs of ringed seals, both molting and resting
ones. It can also be applied with corresponding
modification for recording seals numbers on ice at
more extensive water areas.

Jlago>xCKOTro 03epa, COCTOSTHHE OEPETOBBIX JEKOHII U JIp.). o ) )
In the long run it is possible to use UAV with the

purpose of verifying remote earth probing data,
received from onboard a plane or satellite (ice
conditions, gathering of animals at water area of
Ladoga lake, condition of shore haul-outs, etc.).

CIucoK KCIIONb30BaHHEIX HCTOYHHMKOB / References

Mengenes H.B., Curmmist T., Bepéskur M.B. Xapakrep pacnpenenenuns nagoxckoit Hepriel Pusa hispida ladogensis
10 aKBAaTOPUH 03€pa B JIEHOBHII ce30H // Mopckue Miekonuratomue [onapkruku: Tesucsl nokinanoB YerBeéproit
MexayHaponHo# koH(pepennun, Cankr-IlerepOypr. 2006. C. 358-360.

Medvedev N.V., Sipild T. Veryovkin M. V. The distribution pattern of the Ladoga ringed seal Pusa hispida ladogensis
on the lake in the ice season. Marine Mammals of Holarctic: Abstracts of the Fourth International Conference/ St.
Petersburg. 2006, P. 358-360.

Vmnues B.M. ®aktopsl NpUpogHOH cpensl B TOBI aHOMANHMH IPOMBICTIOBON 4HcieHHOCTH xoxiyada (Cystophora
cristata) // Mopckue mitexkonuraromye omapkruku: Tesuckl moxiianos YeTBEpToi MeXIyHapOaHON KOH(pEpEeHINH,
Kamuaunrpan. 2010. C. 578 - 582.

Ulichev V.I. Environmental factors in years of ubnormal harvest of hooded seals (Cystophora cristata)/ Marine
Mammals of Holarctic: Abstracts of the Sixth International Conference/ Kaliningrad. 2010. P. 578 — 582.

VYmmuer B.U., UnukoBa E.®., /lynakoB M.O. MeTtouka OlleHKH SKOJOTHYECKOTO COCTOSHUS BomocOopa Jlamoxckoro
03epa Ha OCHOBE KOCMHYECKHX ChEMOK U TECTOBBIX HAOIIOAEHHH C IOMOIIBI0 OECIMIIOTHOTO JIETATeILHOTO anmapara
// ®yHnameHTanbHbIE MPOOIEMBI BOABI M BOAHBIX pecypcoB: Marepuansl 4-oif Beepoccuiickoit koHpepeHImu.
Mocksa. 2015. C. 454-456.

Ulichev V.1, Chichkova E.F, Dudakov M.O. Methods of assessing the ecological status of the catchment of Lake
Ladoga space-based shooting and test observations with the help of unmanned aircraft. Fundamental Problems of
Water and Water Resources: Proceedings of the 4th Russian Conference. Moscow, 2015. P. 454-456.

Vmues B.U., dynaxosa [1.C., lynakoB M.O., TpyxanoBa 1.C.Anpobanysi 6eCIIMIIOTHOTO JICTATEIBHOTO anmapara
(BIIUTA) muist m3ydeHHs] YMCIEHHOCTH M IOBEICHHUS JIaJI0KCKOM KosisdaToil Hepnbl (Pusa hispida ladogensis) na
JUHHBIX 3anexkax // [eorpadms: pasButre Hayku M oOpasoBaHus: KomnektuBHass MoHorpadus KOH(EpeHINH
LXIX I'epuenoBckue urenus. 21-23 ampens 2016 roga,nocesimenHoi 115-netuto co aus poxaenus CraHuciaBa
BukentseBnua Kanecuuka. Cankr-IlerepOypr. 2016. C. 189 - 193.

Ulichev V.I., Dudakova D.S., Dudakov M.O., Trukhanova I.S.Aprobation unnmaned aerial vehicles (UAVS) to study
the numbers and behavior of ladoga seal (Pusa hispida ladogensis) on moulting grounds // Collective monograph on
the materials of International Scientific-Practical Conference LXIX Herzen readings 21-23 April 2016, devoted to the
115 anniversary since the birth of Stanislav Vikentyevich Kalesnik./ St. Petersburg. 2016. P. 189-193.

Mopckue mnekonutatowwme Monapktukun. 2018. Tom 2. 203



Fedutin et al. Group composition in Baird’s beaked whales (Berardius bairdii)

OenyTH I/I.Z[.l’z, ®dunaroBa O.A.l, Mawmaen E.F.4, Kanr )K.—J'I.S,Plxlmap F.S’(’, Bypoun A.M.z, Xoiir 2.}
CocTaB rpynn y ceBepHoro nnasyHa (Berardius bairdii)

1. bruonornueckuii paxynsret, MockoBckwii ['ocynapcTBeHHbIN YHUBEpCHTeT, MockBa, Poccus

2. Kamuarckuit @mman Tuxookeanckoro Muctutyra I'eorpaduu IBO PAH, Ilerponasnosck-Kamuarckuii, Poccust
3. ObmectBo Coxpanenus Kuros u [lens¢puaos, BemnkoOputanus

4. ®I'BY T'ocymapcreennstii [Ipuponusiit brocdepnsriit 3amoBenank «Komannopckuii», Pocens

5. JJaboparopust BioGeMME, Université de Bretagne Occidentale, bpect, ®panrms

6. Ecole Normale Supérieure JInona, ®panius

Fedutin I.D.l’z, Filatova O.A.l, Mamaev E.G.4, Jung J.—L.S, Richard G.5’6, Burdin A.M.z, Hoyt E’
Group composition in Baird’s beaked whales (Berardius bairdii)

1. Faculty of Biology, Moscow State University, Moscow, Russia
2. Kamchatka Branch of Pacific Institute of Geography DVO RAS, Petropavlovsk-Kamchatsky, Russia

3. Whale and Dolphin Conservation, UK

4. FSBA State Nature Biosphere Reserve, «Komandorskiy», Russia
5. Laboratoire BioGeMME, Université de Bretagne Occidentale, Brest, France

6. Ecole Normale Supérieure de Lyon, France

CeBepHBIC TUIaBYHBI — TITYOOKOBOJHBIC HBIPSUTBIIUKA, OHH
0OBIYHO BCTPEYAOTCS NAICKO OT Oepera, M3-3a 4ero HalITto-
JaThb UX B MPUPOJE CIOXKHO, a UX COLMANIbHASI CTPYKTypa
OueHb c1a00 M3yYeHa. 31eCh MBI CYMMHUpPYEM Hallu HaOITo-
JCHUS WHIUBUIYATbHO HICHTU(QHUIIMPOBAHHBIX KHUTOB 3a
cemuneTHuit nepuoy (2008-2014 rr.) B akBatopuu Koman-
JIOPCKUX OCTPOBOB, YTOOBI JaTh MPEACTABICHUE 00 MX JOJ-
TOBPEMEHHON COLIMATBHOM CTPYKTYpE.

AKBaTopusl y ceBepo-3amagHoro modepexps octpoBa be-
PHHTa, TJie MBI IIPOBOJIUM HAIIH HCCIEAOBAHUA, IPEICTaB-
nseT cobor ymoOHOe MecTo Al OOHapyKeHHs ¥ HaOIroze-
HUH CEBEPHBIX INIABYHOB B CBS3HU C TEM, YTO IITyOOKOBOTHBIH
JKeJnoO 3ayieraer 3/eCh B HEMOCPEIACTBEHHON OJIM30CTH OT
Oepera, a TaBHas 10ObIYa dTUX KUTOB — IITyOOKOBOIHBIE
KaJIbMapsl — OOMTAET BIOJb CBajia [TyOHH.

Ms! npoananmusupoBanu (ororpadun 154 nHANBUITYATEHO
OTIO3HABAEMBIX CEBEPHBIX IUIaByHOB M OMNPEACIWIN TIPEI-
T10JIaraeMblil TOJ JKUBOTHBIX 10 XapakTepy M KOJIHYECTBY
paMoB Ha Koke. Tena CEeBEpHBIX IIIABYHOB, OCOOCHHO
CTapbIX 0co0eii, HepeIko MOKPHITHI OOIBIINM KOJIMYECTBOM
LapanuH W pa3inyHoro poxa mpamoB (Balcomb, 1989).
JKuBoTHBIE 00OMX IIOJOB, BEPOSITHO, yYacTBYIOT B CTBIU-
Kax, HaHOCS JIpYT IpYTy LaparuHbl 3ydamu. Takue mpamsl,
TIOJTyYEHHBIE OT KOHCHEUN(HKOB, MOSBISIOTCS IPH JIOCTH-
KEHUH >KUBOTHBIMH TOJIOBOI 3pEJIOCTH M HaKaIlJIMBAIOTCS
¢ Bo3pactoM. OJHAKO KOJIMYECTBO KOHCHEIU(HUYHBIX Ia-
panuH 3HaYUTEIHHO BBHIIIC Y CAMIIOB, KaK OBLIO IOKa3aHO
SITMIOHCKUMH HccienoBaressiMu Ha 70 miiaByHax, TOOBITBIX y

Baird’s beaked whales are deep-divers, usually
living far from shore, making them hard to observe,
and their social structure is poorly understood. Here
we summarize our observations of individually
identified whales over the span of seven years (2008-
2014) around the Commander Islands, Northwestern
Pacific, Russia to provide insights on their long-term
social structure.

The waters off the western shore of Bering Island,
in the Commander Islands, where we conduct
this research, provide a convenient place for the
detection and observation of Baird’s beaked whales
because a deep-water trench lies close to shore. The
main prey of these whales are thought to be deep-sea
squids living along the deep slope relatively close
to shore.

We analyzed the photographs of 154 individually
recognized Baird’s beaked whales and identified the
presumed sex based on the number and types of scars.
Baird’s beaked whales, especially older individuals,
are known to be heavily scarred with scratches,
pock-marks and irregular white gouges (Balcomb
1989). Both sexes are thought to participate in
the pugnacious behaviour of body scratching one
another, with scars appearing around the time
of sexual maturity and accumulating thereafter.
However, the number of conspecific scars is higher
in males as was shown by Japanese researchers on
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Puc. 1. Tunn4HbIA XapakTep MIPaMoB: a — camell, 00JIacTh CIIUHHOTO IUTABHUKA; b — caMell, epe/IHsIs 4acTh Teja;
¢ — caMKa, 00JIaCTh CIIMHHOTO IUTaBHUKA; d — camKa (C JIeTEHBIIIEeM), TIePEeIHSS YacTh Tea.

Figt. 1. The typical patterns of scars: a — male, fin area; b — male, anterior part of the body; ¢ — female, fin area;
d — female (with calf), anterior part of the body
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Fig. 2. The size of identified types of groups

THXOOKEaHCKOT0 modepexkns Snonun. «Ilapamusl oT 3y00oB
ObUTM MHOTOYMCJICHHBI Ha CIIMHAX MOJIOBO3PENbIX CaMIOB,
B TO BpE€Ms KaK IPAKTUYECKH OTCYTCTBOBAIM Y CAMOK U He-
II0JIOBO3PENBIX CaMLOB, @ UX KOJIMYECTBO yBEIMYUBAIOCH C
BO3PAacTOM CaMILOB I0CJIE AOCTUXKEHUS TI0JI0BOM 3PEJIOCTH
(Inaba and Kato, 1995).

JHpyroit BUa XapaKTepHBIX OTMETHH — OBAJIbHBIC IIPAMBI OT
YKYCOB aKkyibl Isistius brasiliensis («cookie-cutter sharky)
6611 0OHapyXeH HaMH Y 97% ocobeil 1 0TCyTCTBOBAJ TOJb-
KO y HEKOTOPBIX JeTeHblnIeil. KonmnuecTBo 3TuX crenupuye-
CKHX [IPaMOB OTPa)KaeT BO3PACT )KUBOTHOTO, TOCKOJIbKY OHU
HaKaIUIMBAFOTCSI CO BPEMEHEM B XOJIe MUTPALlUii IUTaBYHOB B
cyOTponMYecKye paioHBl, e 3TOT BUJ aKyjbl BCTpEYacT-
cst. MBI TIPEATONOKMIHI, YTO KUBOTHBIC C OOJIBIIMM KOJIH-
YeCTBOM KOHCIEM()HYHBIX HAPAINUH SBISFOTCS B3POCIBIMU
caMIaMHu, a 0COOH, Ha KOK€ KOTOPBIX MHOTO OBaJIbHBIX HIPa-
MOB OT YKYCOB BBHILICHA3BaHHBIX aKyJ, HO IPH 3TOM Majo
WA OTCYTCTBYIOT KOHCIICIM(HYHBIC HAPANUHBI, SBIAIOTCS
B3pOCIBIMU caMKaMH (puc. 1). KHTBI ¢ MabIM KOJTHYECTBOM
LIPaMOB 00OMX THIIOB MOTYT SIBIATHCS KaK HEMOJIOBO3PEIIbI-

70 individuals taken off the Pacific coast of Japan.
According to Inaba and Kato (1995), “the tooth scars
were frequent on the back of mature males while
scarcely occurring on females and immature males,
and the density increased with the growth of males
after maturity”.

Round scars from cookie-cutter shark (Isistius
brasiliensis) bites were found in 97% of whales
and were absent only in calves. The number of
cookie-cutter shark bites reflects the age because
they accumulate with time during migrations to low
latitude subtropical areas where this species of shark
occurs. We assumed that whales with a large number
of conspecific scars were adult males, while the
animals with many cookie-cutter shark scars and few
conspecific scars were adult females. (Fig.1) Whales
with few scars were considered immature individuals
or young mature females and were not sexed. For
13 whales, the presumed sex was confirmed by the
genetic analysis of biopsy samples.
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Fig. 3. The maximum association coefficient in presumed males and females

MH 0COOSIMH, TaK U MOJIOJIBIMH TIOJIOBO3PEIIBIMH CaMKaMH,
Y MBI CYMTAJIH UX XKUBOTHBIMH C HEOIPE/ICICHHBIM IIOJIOM.
VY 13 ocobeii ceBepHOTro IIaByHa M0J1 ObLI OTPEJIENIEH C M0-
MOIIbI0 TEHETHYECKOro aHain3a 00pa3lloB TKaHeW, U 3Th
pe3yJbTaThl MOATBEPAMIIM IPEIIoNaraeMblii I0J, paHee
YCTAHOBJICHHBIH BBIIICOMUCAHHBIM METOIOM.

OCHOBBIBasICH Ha ONPEACICHHOM TaKUM 00pa3oM Ipenro-
JaraeMoM II0JIe KUBOTHBIX, MBI TIPOaHAIM3UPOBAIIH TI0JI0-
BOI1 COCTaB IPYII CEBEPHBIX IIABYHOB 3a BECh IEPHUOJ UC-
cienoBaHUH. B0 00HapYXEeHO TpH THIIA TPYII:

1) rpynmbl, cOCTOAIIME TOJIBKO U3 IMPENNOI0KUTEIBHO
camIiioB (pasmep [cp. = SD] = §8,14+2,1);

2) TPYyMIBl IPEIIIOIIOKUTEIBLHO CAMOK C JCTEHBINIAMH H
MOJIOZBIX 0co0eit (cp. pasmep = 6,043,0);

3) rpynmbl cMemaHHOro cocrapa (cp. pasmep = 14,7+9,1)
(puc. 2).

Ilo Bcell BUAMMOCTH, TPYyNNbl CMEUIAHHOIO COCTaBa, KO-
TOpbIE, KaK IPaBHJIO, OOJIBIIETO pa3zMepa, NPEICTaBISIOT
co00i1 BpeMEHHBIE arperanuy, COCTOSIINE M3 HECKOIBKUX

We then analyzed the group composition using the
data on presumed sex of individuals. We found three
types of groups:

1) groups consisting exclusively of the presumed
males (group size [mean £ SD] =8.1 £2.1);

2) groups consisting of the presumed females with
calves and young animals (group size = 6.0 + 3.0);

3) mixed groups (group size = 14.7 + 9.1) (Fig.2).

We argue that mixed groups (that are usually larger)
represent temporary aggregations consisting of several
smaller, more stable groups. In these aggregations
we have often observed different elements of
social behavior: breaching, tail and body slapping,
spyhopping, jumping on one another. During these
behaviors animals could stay on the surface for a
long time or perform short shallow dives. These
aggregations apparently do not last for long, usually
just for several hours. Twice we have observed
aggregations breaking into separate groups going in
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MEHBUINX U 00JIee CTaOMIBHBIX IPYIIII IEPBOTO U BTOPOT'O TH-
noB. B Takux arperanusx Mbl Hepeiko HaOlfonaeM pasind-
HBIE BJIEMEHTHI COILMAJIBHOIO MOBEICHHMS: NPBDKKH, YIapbl
XBOCTOM U TEJIOM I10 BOJIE, BBINIsAbIBaHHE («spyhopping»),
HACKOKH KOPITyCOM JIPYT Ha Jpyra u T.I. Bo Bpems couuaib-
HOW aKTUBHOCTH >KUBOTHBIE ITOJIOJITY HAXOASATCS Ha ITOBEPX-
HOCTH WM COBEPIIAIOT KOPOTKHE HENTyOOKHE ITOTPYy>KEHUSL.
OOBIYHO 3TH arperanyy CyIIeCTBYIOT HEJIOJIr0, BEPOSTHO —
HECKOJIbKO 4acoB. J[Bask/1bl MbI HAOIIOAIM UX pacia Ha OT-
JIeNTbHBIE TPYIIIIBI, PAa30IIE/ANINECs B Pa3HBIX HAIIPABICHHSX;
OJMH pa3 Mbl HaOJIIOAIM BECh MpoIecC OT (POPMUPOBAHHMS
TaKOM arperaiys J10 ee pactaja.

MBbI TaKoKe PoaHaIM3UPOBAH paclpeieieHUe MMOJIOB B CTa-
OWIIBHBIX anbsHCaX, 0OHApyKeHHBIX HaMu paHee (Fedutin at
al., 2015). AmpsHCHI, CyIIECTBYIONINE, TI0 HAIIMM HAOIO-
JICHUSIM, JIOJIbIIE BCETo, OKa3aluCh COCTOSIIMMHU M3 Tpel-
MTOJIOKUTENBHO caMIloB. MakcuManbHBINA K03 durment ac-
COLMALUi ObIT BBIIIE Y TPEAONIAaraeMbIX CaMIIOB, HEXEIH
y camok (mns cammoB [cp. = SD] = 0,82+0,15; mist camox
0,67+0,09; Mans-Yutau tect p<0,05) (puc. 3).

MeI cunTaeM, 4TO B COOOLIECTBE CEBEPHBIX IUIABYHOB, KO-
TOpoe IpeacTaBisieT coboil «fission-fusion society» (coo0-
ICCTBO pa3eleHHUS-CIUIHUSA) 0COOU IPYIITUPYIOTCS IO He-
KUM «OOLIMM HHTepecam» (CKakeM, HaJM4He ACTCHBIIeH
OZIHOTO BO3pacTa B CIy4ae CaMOK), MPU 3TOM acCOLMALMU
CaMIIOB OKa3bIBAIOTCs OoJiee cTaOMIbHBIMH.

different directions; once we observed the full cycle
from formation to breaking of the aggregation.

We also analyzed the distribution of sexes in stable
alliances (Fedutin at al. 2015) that were observed
over the study period. The alliances observed over the
longest time span consisted of the presumed males.
The maximum association coefficient was larger in
presumed males than in presumed females (for males
[mean + SD]=0.82 £ 0.15; for females =0.67 = 0.09;
Mann-Whitney test p<0.05) (Fig. 3).

We suppose that Baird’s beaked whales live in
a fission-fusion society where individuals group
together according to common interests, and that
“nurseries” containing females with young are less
stable than the male alliances.
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[IpoekT 1o ucciie0BaHMIO0 3KOJIOTHH U TIOBEICHHUS KOCATOK
B Bojax Kamuarku Hawancs B 1999 rony. B nepBeie roasl
pabOTHI BENHCH TONBKO B ABaIMHCKOM 3aJIMBE (FOTO-BOCTOY-
Hoe nobepexxbe Kamuarkn). Haumnas ¢ 2002 romga, B pamkax
YUYETHBIX PEHCOB MBI HOCEIAIN IpyTHe paioHsl [laapHero
Boctoka: Bce BocToqHOE mobepexbe oT Mbica Jlomarka 110
Mmbica ['oBeHa, ganee Ha ceBep 10 AHaabIpcKoro 3anusa, Ko-
MaHJ0pcKue ocTpoBa, Kypuibckue octpoBa n o. CaxaiuH.
[TocrostHEBIE PabOTHI Ha Oa3e MOJIEBOTO CTAIIMOHAPA, TOMH-
MO ABa4MHCKOTO 3auBa, ¢ 2008 roga exerogHo NpoBOASITCS
Ha 0. bepunra (Komannopckue o-a). B 2008 u 2009 romy
OBUTH IIPOBEAEHBI BHIC3IHBIE CTAMOHAPHbIE 3KCIECAULINH B
Kaparunckuii 3anus, a B 2014 u 2015 rr. — Ha ceBepHble Ky-
punsckue o-Ba (Ilapamymmmp, [llymmry). B 3amagHo#t yactu
OX0TCKOTO MOPsI MaTepHal Mo KocaTke coOnpascs B paMKax
mpoekTa 1o m3ydeHuro oenyx (CMM, U195 PAH) B 2011-
2015 r. 1 B pamMKax IPOEKTa N0 U3YUYEHUIO KPUTHUECKUX Me-
cTroobuTannii kuroodpasHeix B 2015 . B ceBepHoil wacTn
OX0TCKOTO MOPS Marepual coOMpacs B paMKax IpOeKTa 0
W3YYEHUIO KPUTHIECKUX MECTOOOMTaHMI KMTOOOPA3HBIX B
2016

PaboThl BeyTCs 0 HECKOJIBKMM OCHOBHBIM HalPaBIICHUSIM.
Msl HcclienyeM COLMaNBHYIO CTPYKTYpY, ONpEIessieM Co-
CTaB ceMell U TMHAMUKY COLMabHBIX CBSI3€H MEXIy UHIH-
BUJIyyMaMH U CEMbSIMH, OIMCHIBAEM BOKAJIbHBIE JIHATIEKTHI
ceMel, OIleHMBaeM MX pa3sHooOpa3Hue W CpaBHHBAEM €ro C
COIIMAJIBHOW cTpyKTypoil. Kpome Toro, Mbl nzy4yaem mnwuiie-
BYIO DKOJIOTHIO KOCATOK, TeHETHYECKYIO CTPYKTYPY IOITYJIsi-
IMH, PEXKUM TPUCYTCTBHS U WCIIOJIb30BaHUE aKBATOPUH, a
TaK)Xe OIUCHIBAEM JIAIbHEIMCTAHTHBIE TIEPEMEILICHUST MEXK-

Research into killer whale ecology and behavior in
eastern Kamchatka waters started in 1999. In the first
years the work was conducted only in Avacha Gulf
(south-eastern Kamchatka). Starting in 2002, we
visited other regions of the Russian Far East during
ship-based surveys: all eastern Kamchatka coast from
Lopatka Cape to Govena Cape and further north to
Anadyr Gulf, as well as the Commander Islands,
Kuril Islands and Sakhalin Island. Besides Avacha
Gulf, we annually conduct small-boat surveys from
stationary field camp on Bering Island (Commander
Islands) since 2008. In 2008-2009 small-boat surveys
were conducted in Karaginsky Gulf, and in 2014-
2015 in the northern Kuril Islands (Paramushir,
Shumshu). In the western Okhotsk Sea the data on
killer whales was collected opportunistically during
beluga whale research project (Marine Mammal
Council and Severtsov Institute of Ecology and
Evolution) in 2011-2015 and during cetacean critical
habitat project in 2015. In the northern Okhotsk Sea
the data was collected during cetacean critical habitat
project in 2016.

There are several directions of research. We study
social structure, family composition, dynamics of
social associations, describe vocal dialects of different
families and compare their diversity with the social
structure. Besides, we investigate foraging ecology,
genetic structure of populations, area usage, and
reveal long-range movements between areas. We use
the traditional research methods: photoidentification,
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Jly pernoHamu. Mbl TIPUMEHSIEM TPaJUIIMOHHBIC LIS 3TOTO
BH/Ia METOMbI HCCIECHOBaHUA: (POTOMICHTH(DUKAIIMIO, MO~
BOJIHYIO 3BYKO3allUCh, PETHCTPALIUIO IOBEACHHS, cOOp Mpos
JIo0BIYM, cOOp PO OHOTICHH.

CpaBHHB JaHHBIE TEHETHYECKOTO aHayim3a ¢ (ororpadus-
MH, BU3yaJIbHBIMU HaOIIOICHUSAMH ¥ aHATTH30M CTaOMIIBHBIX
M30TOMNOB, MBI BBISICHWIIM, YTO B JATbHEBOCTOYHBIX MOPSX
OOHTAIOT ABE CHUMIIATPUYHBIC HOMYJSIHUU (TaKKe Hasbl-
BaeMble 3KoTMHaMu Wwid ¢dopmamu) (PunaroBa C COaBT.,
2014). OTu TOMyNANMU Pa3IMYAIOTCS TMUIIEBBIMH TIpE-
MOYTCHUSAMH, MOp(oIorueil 1 NMOBEAECHNEM U POICTBCHHBI
CEBEPOAMEPHUKAHCKUM PHIOOSAHBIM «PE3UICHTHBIM» H ILIO-
TOSIAHBIM «TPaH3UTHBIM» KocaTkaM (kKocarkam burra) coor-
BETCTBEHHO. 3a TOJBI HAOMIONEHUA MBI HH pa3y HE HaOIo-
JIaJId COLMAIBHOTO B3aHMMOICHCTBUS MEXIY OCOOSIMHU 3THX
MOMYJISIUN, 1K€ KOTJa OHM OKa3bIBaJHCh HA PACCTOSHHUU
aKyCTHYECKOTO KOHTAKTa; HAlPOTHUB, OJHAX/bI MBI HAOIO-
JIalld aKTUBHOE M30€TaHue — IPyMIa IUIOTOSTHBIX KOCATOK
HM3MEHMIa Kypc, YTOOBI OTOWTH OT Oepera M MPOITYyCTUTh
arperanyio U3 HECKOJIBKHX CeMell aKTMBHO BOKaIM3HPYIO-
KX PBIOOSITHBIX KOCATOK. JlallbHEBOCTOUHBIE PHIOOSAIHBIE
KOCaTKH COCTAaBJIAIOT MOAABISIONIEE OOJIBIIMHCTBO BCTPEd
B Boax Bocrounoit Kamuarku, Komannopckux un Kypuib-
CKHX OCTPOBOB, a IUIOTOSAHBIE B 3THX paiOHaX peaKH, HO
mpeobragaroT B ceBepo-3anmagHoi yacth OXOTCKOTO MOpSI.
Hanuune cuMmaTpuyHbIX PENpPOAYKTHBHO M30IHPOBAHHBIX
9KOTHIOB ((POpM) XapaKTEepHO Al KOCATKH M OMNHCAHO B
pasubIx Toukax 3emHoro mapa (Ford et al., 1998; Pitman,
Ensor, 2003), B cBS3H ¢ ueM MHOTHE aBTOPHI CKIOHSIOTCS K
TOMY, YTOOBI pacCMaTpHBaTh KOCATKy HE KaK €ANHBIN BU, a
Kak Komruteke omm3kux BUI0B (Reeves et al., 2004; Morin et
al., 2010; ITaBnmuuoB, JIncoBckuii, 2012).

Pri0osiTHBIE KOCATKH KHBYT B CTAOMJIBHBIX CEMBSX; 0COOU
000MX TOJIOB TOCJE TOCTHKECHUS TIOJIOBO3PEIIOCTH OCTAKOT-
cs B ponHOil cembe. Hu pasy 3a roasl vccienoBaHU Mbl HE
HAOJTFOIAITN TIePEX0/1a JKUBOTHBIX M3 OHOM CEMBH B IPYTYIO.
Kaxnmast ceMbss mMeeT Ha0Op CTEPEOTHITHBIX 3BYKOB — BO-
KaJbHBIA quanekT. CeMbH ¢ OOIUM THATIEKTOM OOBbEIUHS-
I0TCS B IUIEMEHA, a IJIeMeHa CO CXOMHBIMH JWaIeKTaMU — B
KJ1aHbl. MBI onucanu 3 kinaHa, 6onee 20 miemeH u 6oiee 50
ceMeil pEIOOSITHBIX KOCATOK B BOJIaX BOCTOYHOTO IMIOOEPEKBS
Kamuarku. CX0#CTBO THANICKTOB B IIEIOM KOPPEIUPYET C
CONMATBHBIMH CBS3SIMH MEKIY CEMbSIMH, TaK KaK KOCATKU
BEIYUHBAIOT CTCPEOTHUITHBIC 3BYKH WICHOB CBOCH CEMBH, U
pacXOoXJCHUE AUAJCKTOB HJET MMapauIeIbHO C OCIa0IeCH-
€M COIHANBHBIX CBS3€H MEXIY CECTPHHCKHMH CEMBSMHU.
Ho OBIBalOT M HCKIIIOUCHHS: HEKOTOPHIE CEMBH C OYCHBb
CXOIHBIMH JTHAJICKTaMH UMEIOT cj1a0ble COLMAIbHbIE CBSI3H,
1 Ha000poT. OYEeBUAHO, B HEKOTOPHIX CIydasX pa3pbIB CO-
[UABHBIX CBS3CH MPOUCXOANT OYCHH OBICTPO, a B APYTHX

underwater sound recording, behavioral observations,
collection of prey samples and biopsy sampling.

Comparison of genetic analysis results with photolD
data, visual observations and stable isotope analysis
revealed two sympatric populations or ecotypes in the
seas of the Russian Far East (Filatova et al. 2015).
These populations differ in prey species, morphology
and behavior; they are related to the northeastern
Pacific “resident” and “transient” (Bigg’s) killer
whales, respectively. Over the years of research,
we have never observed social interactions between
whales from different populations, even when they
were at the distance of acoustic contact; on the
contrary, once we observed active avoidance — a
group of mammal-eating (“transient”) killer whales
changed their course to move away from the shore
and avoid an aggregation of several families of
actively calling fish-eating (“resident”) killer whales.
Fish-eating killer whales mostly occur in the waters
of eastern Kamchatka, Commander and Kuril Islands.
Mammal-eating killer whales are rare in these areas,
but they comprise the majority of encounters in the
northwestern Okhotsk Sea. Sympatric reproductively
isolated ecotypes are typical for killer whales and
have been described in different parts of the world
(Ford et al. 1998; Pitman, Ensor, 2003); many authors
suggest that killer whale is not a single species, but a
complex of species (e.g. Reeves et al., 2004; Morin
et al., 2010).

Fish-eating killer whales live in stable families; both
sexes remain in their natal family after reaching
maturity. We have never observed animals to change
their family affiliation. Each family has a set of
stereotyped calls — a vocal dialect. Families with a
same dialect comprise pods, and pods with similar
dialects comprise clans. We have described 3 clans,
more than 20 pods and more than 50 families of
fish-eating killer whales in the waters of the eastern
Kamchatka. Dialect similarity generally corresponds
to the social associations between families, because
killer whales learn the stereotyped calls of their family
members, and dialect divergence occur simultaneously
with the weakening of social bonds between sister
families. However, there are exclusions: some families
with very similar dialects have weak social bonds, and
vice versa. Apparently, in some cases social divergence
occur faster than acoustic divergence, and in other cases
strong bonds can form between non-related families.

The social structure of mammal-eating killer whales
in the seas of the Russian Far East remains unstudied,
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cilyydasx, HaO60pOT, MOryT (l)OpMI/IpOBaTLCH CUJIBHBIC CBs3H
MCKAY HCPOACTBECHHBIMU CCMbAMU.

ConyansHasi CTpYKTypa IUIOTOSJHBIX KOCATOK B JAJIEHEBO-
CTOYHBIX MOpSX ITOKA HE H3Y4eHa, TaK KaKk Majoe Kojlude-
CTBO BCTpEY HE MMO3BOJAET CHeNaTh KaKHe-ITM00 NOCTOBEp-
Hble BEIBOABL. CeBepoaMepHKaHCKUE IUIOTOSIHBIE KOCATKU
UMEIOT OoJsiee THOKYIO COIHANIBHYIO CTPYKTYpY, YeM PBIOO-
SIHBIC: )KUBOTHBIE MOTYT ITOKU/ATh POAHYIO CEMBIO IO J0-
cTmkerny nonoo3penoctu (Ford, 2002).

OcHOBY IHMTaHMS PBHIOOSTHBIX KOCATOK B ABaYMHCKOM 3a-
JMBE COCTABIIIIOT pasHble BUABI Jococst (Oncorhynchus
Sp.) W CEBEpHBIH omHOIEpBId Tepryr (Pleurogrammus
monopterygius). Ha KoMaHIOpcknx ocTpoBax phIOOsTHBIC
KOCaTKH MOTYT IHTarhcst Tpeckot (Gadus macrocephalus)
1, O-BUIUMOMY, KIKydeM (Oncorhynchus kisutch) u npy-
TUMH BUaMU Jococs. Hu pasy 3a rogel uccrnenoBanuii (16
JeT B ABaUMHCKOM 3aiuBe, 8 jeT Ha KomaHmopckux octpo-
Bax) He OBUIO 3apErHCTPUPOBAHO HAIAJCHUE ATUX KOCATOK
Ha MOPCKHUX MJICKONUTAIOUINX, B N300MINH HPUCYTCTBYIO-
[IUX B aKBATOPHUH.

[ToTosiiHbIE KOCATKU B BOJaX ABa4MHCKOTO 3aJIMBA MOSIBIIS-
I0TCS PE/IKO, HO O/IMH pa3 ObliIa 3apernuCTPUPOBaHa UX 0XOTa
Ha Masioro nonocaruka. Ha Komangopckux octpoBax exe-
TOHO HaOMIONAIOT OXOTHI KOCATOK Ha CEBEPHBIX MOPCKUX
kotukoB (Callorhinus ursinus) Bo3ie nexoun (beronoBuy
¢ coast., 2012) , a B utone 2013 1. MBI HaOIIOAATU OXOTY
Ha OEJOKPBUIYI0 MOPCKYIO CBHHBIO (Phocoenoides dalli).
B npubpexusix Bomax 3amaaHoi yacTh OXOTCKOTO MoOps
MBI HaOJIOMAIM OXOTHI Ha JlaxTaka (Erignathus barbatus) n
rpennanackoro kura (Balaena mysticetus) (Illmak, 2012), a
TaKKe Ha KoJipuaTyto Hepmy (Pusa hispida) n, npennonoxu-
TenbHO, apry (Phoca largha). B npubpexHbIX BOgax ce-
BepHOI yactu OxoTckoro Mops B uroie 2016 roga Mel Ha-
Orroasiy OXOTY Ha Japry.

CpaBHeHne (OTOKATaIOroB MOKA3aJ0, YTO PHIOOSTHBIE KO-
CaTKW M3 Pa3HBIX PETHOHOB BOCTOYHOTO modepexkbs Kam-
YaTK WHTEHCHBHO INEPEMENINBAIOTCSA. Bcero Mbl miueHTH-
¢urmmposamu 6omee 1000 pRIOOSTHBIX KOCATOK (BKJIFOUAs
JIETEHBIIeH) B Bogax KoMaHIOpCKUX ocTpoBOB, okoio 700
KOCaTOK B BOJax ABauMHCKOTO 3ayinBa, 50 KOCaToK B BOAaX
neHTpanbHOM yactr (Kamuarckuii u KpoHoIkuit 3anuBeI) 1
152 — B Bomax ceBepHoi wactu (Kaparuackuit u O3epHOit
3aJUBBI) BOCTOYHOTO TIoOepekbss Kamuarku u 191 xocarky
B Boztax Kypuibckux octpoBoB. TpeTh Bcex prIOOSIHBIX KO-
CaToK, BCTPEYCHHBIX B BOJaX CEBEpO-BOCTOUHON Kamuarkw,
1 OoJree TIOJIOBHUHBI BCEX PHIOOSAHBIX KOCATOK, BCTPEUCHHBIX
B IIEHTPAJIBHOM YacTH BOCTOYHOTO TobOepexbss Kamuarkw,
ObUTH paHee MACHTH(UIMPOBAHBI B ABAaUMHCKOM 3aJIMBE.
CxomHBIH ypoBEHb 0OMEHA OBUT OTMEUEH MEXIY STUMH pai-

because the scarce encounters do not provide enough
data to draw any conclusions. North American
mammal-eating killer whales have more flexible
social structure, than fish-eating: animals can leave
their family after reaching maturity (Ford 2002).

Fish-eating killer whales in Avacha Gulf feed on
different species of salmon (Oncorhynchus sp.) and
Atka mackerel (Pleurogrammus monopterygius). In
the Commander Islands fish-eating killer whales can
feed on cod (Gadus macrocephalus), coho salmon
(Oncorhynchus kisutch) and other salmon species.
We have never observed them harassing or hunting
marine mammals over the years of research (16 yrs in
Avacha Gulf, 8 yrs in the Commander Islands).

Mammal-eating killer whales are rare in Avacha
Gulf. Once we observed them feeding on minke
whale in this area. In the Commander Islands, killer
whales regularly hunt on fur seals (Callorhinus
ursinus) near rookeries (Belonovich et al. 2012), and
in July 2013 we observed them hunting on Dall’s
porpoises (Phocoenoides dalli). In the coastal waters
of the western Okhotsk Sea we observed hunting on
bearded seal (Erignathus barbatus) and bowhead
whale (Balaena mysticetus) (Shpak, 2012), as well as
on ringed seal (Pusa hispida) and largha seal (Phoca
largha). In July 2016 we observed hunting on largha
seals in the coastal waters of the northern Okhotsk
Sea.

Comparing photographs of fish-eating killer whales
from different regions of eastern Kamchatka, we
found that they have a substantial level of intermixing.
In total, we have identified more than 1000 fish-
eating killer whales (including calves/juveniles) in
the waters of the Commander Islands, about 700
killer whales in Avacha Gulf, 50 killer whales in the
waters of central eastern Kamchatka (Kamchatsky
and Kronotsky Gulfs) and 152 — in the northeastern
Kamchatka (Karaginsky and Ozernoy Gulfs), and
191 killer whales off Kuril Islands. One third of all
fish-eating killer whales encountered in the waters
of northeastern Kamchatka and more than half of
animals from the central eastern Kamchatka had been
identified before in Avacha Gulf. A similar level of
mixing has been found between these regions and the
Commander Islands: little less than one third of killer
whales encountered in the northeastern Kamchatka
and about a half of killer whales encountered in central
eastern Kamchatka had been identified previously in
the Commander Islands. The level of mixing between
southeastern Kamchatka and the Commander
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oHaMu 1 KoMaHJOPCKMMM OCTPOBaMH: 4yTh MEHEE TPETU
KOCaTOK, BCTPEUYEHHBIX B BOJJaX ceBepo-BocTouHOM Kamuar-
KM, U OKOJIO ITOJIOBUHBI KOCATOK, BCTPEUEHHBIX B LICHTPAJIb-
HOHW 4YacTH BOCTOYHOro nodepexxbsi Kamuarku, Obuti paHee
uaeHtnuurposansl Ha Komannopax. Mexy roro-Boctod-
Hoit Kamuarkoit 1 KomaHI0pcKUMH OCTpOBaMH MBI 3aperu-
cTpupoBany Ooiee HU3KHH ypoBeHb nepemerinBanus: 11%
KoMaHAopcKuXx U 20% aBauMHCKUX KOCATOK MOCELIain 00a
paiiona. IIpu 3TOM 4HCIIO KHMBOTHBIX, WAECHTU(DUINPOBAH-
HBIX B ABaYMHCKOM 3aJIMBE, OBUIO HIDKE, a CTENEHb UX MPO-
CTPAaHCTBEHHOM NMPUBA3aHHOCTHU — BBIIIE, YUEM B aKBaTOPUU
Komannopckux octpoBoB. Pe3ynasraTsl MofeIMpoOBaHuUs MO-
Ka3ajik, 9T0 B Kaxblii MOMEHT BpeMeHu y Komanmopckux
OCTPOBOB IIPUCYTCTBOBAJIO OOJIBIIIE 0COOCH, YeM B ABaYMH-
CKOM 3JIMBE, HO UX IIpeObIBaHUE B aKBaTOpUU ObUIO Oojiee
KpPaTKOBPEMEHHBIM, a IIEPHUOJIbI MEXKIY MOCEIICHUSIMH aKBa-
Topun — Oonee piurensHbiMu (Llabanuna ¢ coasrt., 2015).
ITo-BuauMoMy, ABauMHCKMH 3alMB SBJSIETCA KIIOYEBBIM
paiioHOM OOWMTaHMsI HEKOTOPOW JIOKAaJbHOW TPYIIHUPOBKH
Kocarok, a Komannopckue 0-Ba — 3TO TpaH3UTHBIN palioH, B
KOTOPOM KOCAaTKU He 3aJIepKUBAIOTCS HAJOMTO.

Mexay peIOOSAHBIMA KOCaTkaMd BOCTOYHOH KamuaTku
n KypuibCkux ocTpoBOB HE OBIIO OOHApY)KEHO HU OJHOMH
IIOBTOPHOM BCTPEYH, XOTSI peruoH KypuiabCKux OCTpPOBOB C
MaKCUMAaJIbHBIM YHCJIOM HJCHTU(QHUIMPOBAHHBIX KOCATOK —
I0KHast yacTh ocTposa [lapamymp — Haxomures Ommxe K
ABauMHCKOMY 3a1uBY, ueM Komanaopckue octposa u Kapa-
THHCKHHN 3anuB. Bo3MoxkHO, peiOosaHble KocaTku Kypuiib-
CKHX OCTPOBOB C/1a00 MEPEMENINBAIOTCS ¢ KAMYATCKHUMHU U
MIPEICTABISIIOT COOOH OTAEITBHOE COOOIIECTRO.

IloBTOpHBIE BCTpEUYM IUIOTOSIHBIX KOCATOK MEXIY paio-
Hamu Obutn penkd. Beero mer maentudummposamu 30 xo-
caTok B ABauMHCKOM 3anuBe, 30 — B BOJax CE€BEPO-BOCTOU-
Hoi Kamuarku, 18 — Ha Komangopckux ocTpoBax, oJHy Ha
Kypunbckux octpoBax, 12 — Ha Uykotke, 99 — B 3amagHoi
gactu OXoTckoro Mopst u 3 — B ceBepHOU yacTu OXOTCKOro
Mopsi. IIOBTOpHBIX BCTped MekAy KOCaTKaMH Pa3HBIX pai-
OHOB BOocTOYHOTO 1oGepesxnsi Kamuarkn n Komannopckux
OCTPOBOB MBI HE OOHapy)XWIH, XOTS BHYTPH PailOHOB He-
KOTOPO€ KOJIMYECTBO MOBTOPHBIX BCTPEY OBIIIO 3apEeruCTpH-
poBano. B 3amagnoi gactu Oxorckoro mopst (Lllantapckuii
PETHOH) IOBTOPHBIE BCTPEUN OBUIN JOCTAaTOYHO PETYIISPHBL:
Ooree MOJIOBUHBI BceX HACHTHU(PHUITMPOBAHHBIX B 3TOM pano-
HE KOCAaTOK BCTPEYAINCh TaM OoJiee YeM OIHOKPATHO (y4H-
ThIBasl IOBTOPHBIE BCTPEUM KaK MEX]y, TaK U BHYTPHU CE€30-
HoB). IllecTs kocarok u3 lllanTapckoro perrona ObUTH paHee
naeHTudumpoBansl y mobdepexns CaxamuHa. OnHa KocaTka
n3 llanTapckoro perrona ObUIa HASHTH(GHUIMPOBaHA IO BHU-
Jeo3anucy B nopty noc. CeBepo-Kypuieck, rie oHa B 3UM-
HHUH IEPHOJ B COCTaBE IPYTIIHI M3 HECKOIBKUX 0CO0EH OXOTH-

Islands was lower: 11% of whales identified in the
Commanders and 20% of whales identified in Avacha
Gulf have been observed in both regions. The number
of animals identified in Avacha Gulf was lower, and
their site fidelity was higher than in the Commander
Islands. Modeling revealed that that there were more
killer whales near the Commander Islands at any
given moment, but their periods of presence were
shorter, and time gaps between visits — longer than
in Avacha Gulf (Shabalina et al. 2015). Apparently,
Avacha Gulf is a core area for a local killer whale
community, while the Commander Islands are rather
a transit region where the whales do not stay for a
long time.

By contrast, no matches were found between eastern
Kamchatka and the Kuril Islands, despite the region
where most Kuril killer whales were identified
(southern Paramushir Island) is closer to Avacha Gulf,
than the Commander Islands and Karaginsky Gulf. It
is possible that fish-eating killer whales from Kuril
Islands have low levels of mixing with Kamchatkan
animals and represent a separate community.

Among mammal-eating killer whales, re-sightings in
different regions were rare. In total we have identified
30 killer whales in Avacha Gulf, 30 in the waters of
the northeastern Kamchatka, 18 in the Commander
Islands, one in Kuril Islands, 12 in Chukotka, 99 in the
western Okhotsk Sea and 3 in the northern Okhotsk
Sea. No matches were found across regions of eastern
Kamchatka and the Commander Islands, although
some re-sightings were found within each region. In
the western Okhotsk Sea (Shantar region) re-sightings
were consistent over several years: more than a half
of all identified animals were encountered more than
once (including re-sightings both within and between
years). Six killer whales from Shantar region had
been previously identified off Sakhalin coast. One
killer whale from Shantar region was identified by
video recording made in winter in Severo-Kurilsk
harbor, where it was hunting on Steller sea lions with
a group of other whales. One female was encountered
in 1999 off northeastern Sakhalin coast and re-sighted
10 years later in 2009 off western Kamchatka coast.

Therefore, both fish-eating and mammal-eating killer
whales can travel long distances (about thousand
kilometers), but usually occur in particular regions
during summer. Fish-eating and mammal-eating
killer whales do not interact, even when they visit
the same areas, but animals from the same ecotype
intermix between regions. Possible exclusions are
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Jach Ha cuBydeil. OnHa camka Obuta BecTpeueHa B 1999 1. y | the regions of Kuril Islands and eastern Kamchatka
CeBepO-BOCTOYHOTO nodepexbs 0. CaxanuH u yepe3 10 ier | where no matches were found. However we have
B 2009 . — y 3anagHoro nodepexbst KamuaTku. identified only a small portion of Kuril killer whales

so far, and additional research is needed to confirm
Taxum 06pa3oM, Kak peIGOs/IHbIE, TAK U TUIOTOSTHBIE KOCAT- | thig finding.

KM JAJIbHEBOCTOYHBIX MOPEH CIIOCOOHBI IepeMenarbesi Ha
OombIIIHe paccTOsTHYS (OKOJIO THICSYH KHIIOMETPOB), HO Yallle
BCETO B JICTHUI CE30H JIepKarcsl B ONpPEICTICHHbIX pailoHaX.
PrifosimHBIe W TUIOTOSITHBIE KOCATKU HE B3aWMOICHCTBYIOT
MEXIy co00M, ake KorJa MOCENIaloT OMHY aKBaTOPHIO, HO
BHYTPH KOTUIIOB HAOIIOAaeTCA TepEMEIINBaHIE JKHBOTHBIX
W3 pa3HbIX pailoHOB. BO3MOXHOE UCKITIOUEHHE COCTaBIAIOT
pernonsl Kypunbckux octpoBoB M BocTouHOM Kamuarkwy,
MEXIy KOTOPEIMH He OBUIO 0OHAPYKEHO ITOBTOPHBIX BCTPEY
PBHIOOSITHBIX KOocaToK. OHAKO MBI ITOKa HIEHTUDUITUPOBATH
JIUIIB MATYIO OO KyPHIIBCKUX KOCATOK, IO3TOMY IS IIPO-
BEPKH 3TOTO MPEINOIMKEHIS TPEeOyIOTCS TOTIOTHUTEIHHEBIE
WCCIIC/IOBAHMS.
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JlaHHBIE TI0 paclpeneeHUI0 KHTOOOpa3HbIX KpaliHe BaX-
HBI JII1 COXpaHEHHUS MX MOMYJAIHN B YCIOBHUAX PacTy-
IIeTO aHTPOIIOTEHHOT 0 Iipecca. B mocnexnee necsaTuieTne
Hayajla yBEIWYHUBATHCSA YHCIEHHOCTh HEKOTOPHIX BHIIOB
KpyIHBIX KHTOB (Topbaua Megaptera novaeangliae, dpun-
Bana Balaenoptera physalus), BOCCTaHABIWBAIOIIHXCS
IocJie 3ampeTa KOMMEPYECKOr0 KHTOOOWHOTO MPOMBIC-
Jla, 9TO MPHUBOAUT K M3MEHEHHIO MX PACIPEIEICHHS IO
aKBaTOPUM NAJLHEBOCTOYHBIX Moped. UTOoOBl OIEHUTH
COBpPEMEHHOE paclipefiefieHne KHUTOOOpa3HBIX B BOJAAx
BOCTOYHOTO mobepexkbs KaMuaTku, MBI MpoaHaIU3HPO-
Bajy JaHHBIE PEHCOB, MPOBENCHHBIX JeToM 2015 1. MbI
OIICHIUIM BCTPEYaeMOCTh Pa3HBIX BHAOB KHUTOOOPa3HBIX
B Pa3jUYHBIX pailoHaXx U (GAaKTOPBl CPEbl, BIHSIOIINE
Ha UX pacnpocTpaHeHue. PaboThl MpoBOAUINCE ¢ OopTa
cyana pnuHor 30 M mim AxTe giauHoi 10 M. Habnrome-
Hus Benuch ¢ 6:00 mo 21:00 yaca mapoii HaOOHATENEH,
CMEHABIINXCS KaXJble /1Ba 4aca. [Ipu oOHapyXeHUH Ku-
TO0Opa3HBIX HAaOIIOZaTeNn peructTpupoBaiu Touky GPS
1 3aHOCHJIM B JKypHaJl BHIOBYIO HPHHAIJIECKHOCTH XKHU-
BOTHBIX, YUCJIO 0COO€H, EIeHT ¥ JUCTAHITUIO 0 HUX (IO
OMHOKJIIO C JaJIBHOMEPHOH CeTKoi). B ciaywae BcTpeun
rop0aTeIX KHTOB, KocaToK Orcinus orca M CEBEPHBIX IIJIa-
BYHOB Berardius bairdii cyIHO CXOQUIIO ¢ MapuIpyTa U Ha
BOAY CIyCKaJX HaAYBHYIO JIOAKY, Ha KOTOPO MOIXOTUIH
K )KMBOTHBIM JIJIS1 GOTOUICHTHPUKAIIUH, B3SITHS OHOTICUH
1 3ByKo3anucu. OUHBAJIOB (2 B HEKOTOPBIX CIydasx TakK-
xe — ropbaueii) pororpaduposanu ¢ 6opTa cygHa.

JIJ'ISI pacu€ToB HUCIIOJIB30BAJIUCH TOJIBKO Ha6J'l}0)leHH$[ «B
yCwm»: IpU BUIAUMOCTH HE MCHEC 1,5 KM, COCTOSIHHH

Data on cetacean distribution is very important for
their conservation under the growing anthropogenic
pressure. The numbers of some large whale species
(humpback whale Megaptera novaeangliae, fin whale
Balaenoptera physalus) started to increase in the last ten
years due to the recovery after the ban of commercial
whaling. It leads to the changes in their distribution in
the waters of Far Eastern seas. To estimate the current
distribution of cetaceans off the eastern Kamchatka
coast, we analyzed the data obtained during surveys
in the summer of 2015. We estimated the encounter
rate of cetacean species in different regions and the
environmental factors that influence this distribution.
We worked from a 30m cargo ship and a 10m yacht; a
pair of observers surveyed the area from 6:00 till 21:00
changing shifts every two hours. When we encountered
cetaceans, we recorded the GPS point, species, number
of animals, bearing and distance to the animals (using
a binocular with a ranging reticle). In case if we
encountered humpback whales, killer whales Orcinus
orca or Baird’s beaked whales Berardius bairdii, we
stopped the survey and launched an inflatable motor
boat to approach the animals for photoidentification,
biopsy sampling and sound recording. Fin whales (and
in some cases also humpbacks) were photographed
from the ship/yacht.

We used only “on effort” observations for the further
calculations, i.e. observations when the visibility was
not less than 1.5 km, the wind was not more than 4 on
Beaufort scale, and the swell was not higher than 1.5
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Puc. 1. Tpexn HaOMIONEHUH «B YCHIINM» U TOYKH BCTPEY KUTOOOPA3HBIX B BOIAX BOCTOYHOTO 1modepexbst Kamuarku

Fig. 1. «On effort» tracks and encounter points of cetaceans in the waters of the eastern Kamchatka coast

Mops 1o mkaine bodopra He Gomee 4 u BBICOTE BONHBI HE
6onee 1.5 M. MBI paccunTHIBANIM JJIMHY OTPE3KOB MapIupyTa
«B YCWJIMM» M KOJIMYECTBO OCOOEH KaKIOro BHIA B 3TOM
orpeske. Taroke JUIsl KaXI0 TOYKH BCTPEYH KHTOOOPa3HBIX
MBI pPacCUUTHIBAIM DIyOUHY, pacCTosHHE A0 Oepera u 10
menb(GoBOro CKIOHa (CBana ITyOUH, YCIOBHO CUUTAJICS IO
n3o0are 140 M) ¢ moMoIIEIO TTakeTa marmap B mporpamme R.

m. We calculated the length of the “on effort” route
sections and the number of encounters of each species
in each section. Also for each encounter we calculated
the depth, distance to the shore and to the shelf slope
(accepted as 140m isobath) using marmap package in
R software.
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WHuBHyanbHYI0 HISHTU(QHUKAMIO KUTOOOPa3HBIX POBO-
JIAITH TI0 €CTECTBEHHBIM METKaM, pa3lIMuuMbIM Ha (otorpa-
¢usx: ropbadell — Mo okpacke HUKHEIH CTOPOHBI XBOCTO-
BBIX JIONIACTEH, KOCATOK — 10 (hOpMe CEJIOBHIHOTO MSTHA
W CIIMHHOTO IUIaBHUKA U I1aparuHaM Ha HUX, pUHBaNOB K
CEBEPHBIX IUIABYHOB — MO IIaparnyuHaM ¥ [IpamMaM Ha TeJe.
Bcero B 00miei cl10)KHOCTH OBUTIO HACHTHU(PHUIIMPOBAHO 66
ropOaveid, 27 pbIOOSIHBIX KOCATOK, 17 MJIOTOSAHBIX KOCa-
ToK (kocarok burra), 45 ceBepHBIX miaByHOB, 14 ¢uHBa-
noB. ®ororpaduu ropdaveii, KOCAaTOK M CEBEPHBIX IIABY-
HOB CPaBHUBAJIH C CYILECTBYIOIIMMHU KaTaJlOraMHU.

Hawnbonpmas KoHIIeHTpanus KPyIMHBIX KUTOOOpa3HBIX ObLIa
orMedeHa B KaparmHckoMm 3ajuBe B CEBEPHOM M HKHOU
gacTsx nponusa Jlutke (Puc. 1).

Tam Mpl HaOmomanu arperanuu KOpMSIIMXcs ropoadei, a
TaKKe HECKOJIBKO Tap ¢uHBaNoB. B 1emom BcTpedaeMocTh
ropbaueii B Kaparuackom 3anuse cocrasuia 0,053 ocobn Ha
kunometp, B O3eprom 3amuse — 0,024 u B KamuarckoM 3anuse
0,045 ocoGeit Ha knmometp. Berpeuaemocts ¢uHBanoB Obi1a
MakcuManibHa B O3epHoM 3anmBe 1 cocrasuia 0,029 ocobeit
Ha kuiomerp, a B Kaparmuckom m KamuyarckoMm 3ammBax
— 0,019 u 0,015 ocobeit Ha KUIOMETP COOTBETCTBEHHO. B
Kamyarckom 3anmBe Mbl OTMETHIIM BBICOKYIO KOHIIEHTPAIHIO
CEBEPHBIX IUIABYHOB — MBI BCTPETHIN HECKOJIBKO TPYIHII
B CEBEPHOH 4YacTH 3aJMBa M OJHY B IOKHOH, oOmias
BcTpedaeMocTh coctasma 0,209 ocobeit Ha kutomerp. OnHy
TPYIITYy CEBEPHBIX IIaByHOB MBI HAOMIONAIM TAKXKE B I0XKHOU
yactu O3epHoro 3anuBa (obmas Bcrpedaemocts 0,043 ocobn
Ha KUJIOMETP).

B axBaropum KaparuHckoro 3ajiiBa Mbl HHAWBHIYaJbHO
uaeHtuduimpoBanu no ¢ororpadusm 56 ropOaTeix KHTOB.
Cpenn HUX B Karaiore ropOadueif, BCTpPEYCHHBIX B BOJAX
octpoBa bepunra (Komanmopckue o-Ba), ObUT0 00HAPYKEHO
8 ocobeil (Bcero B KOMaHIOPCKOM KATallOre COICPIKUTCS
1359 ocoGeit). B 3amuBe Oszepnom 19 aBrycra ObuH
uieHTUdUIMpoBaHbl JBa ropbayda, U B Kamyarckom 3anuse 3
u 4 ceHTs0ps — TpH TopOaya, MpU4eM OIUH U3 HUX ObUI TOT
kKe, KOToporo ujeHtuduippoain 19 aerycra B O3epHOM.
B Kponoukom 3anuBe Bo3ne Mbica KosznoBa 5 ceHTsOps
ObUIM HAeHTU(HULIMPOBaHbl 4 ropbava, OMH U3 HUX paHee
oTMedasics B Bojax octposa bepunra B 2013 roxy.

@duHBaNBI BCeTa BCTPEUAINCH B TPYMNIIAX U3 JBYX OCOOCH.
Bcero 6puto unentndumuposano 11 sxuBotHBIX. OfHA mapa
ObLITIa BCTpeUeHa TPIKIBL: 1Ba paza B O3epHoM 3amuBe 19 1 20
aBTyCTa M OZIMH pa3 Ha fore Kamuarckoro 3anuBa 4 ceHTIOpsL.

Cpenyn uaeHTH(GUIPOBAHHBIX CEBEPHBIX IUIABYHOB HE OBLIO
OOHapyeHO HHU OJHOI oco0M, BCTpedaBlleiica paHee B
Bonax KomaHnopckux ocTpoBOB.

We identified individual whales using their natural
markings observed on photographs: humpback
whales — by the color pattern on their flukes, killer
whales — by the shape of the saddle patch and the
dorsal fin, scars and scratches on them, fin whales and
Baird’s beaked whales — by scratches and scars on the
body. In total, we identified 66 humpback whales, 27
fish-eating killer whales, 17 mammal-cating (Bigg’s)
killer whales, 45 Baird’s beaked whales, 14 fin whales.
Photographs of humpback, killer and Baird’s beaked
whales were compared with the existing catalogs.

The highest concentration of large cetaceans was
found in Karaginsky Gulf in the northern and
southern parts of Litke Strait (Fig. 1). There we
observed feeding aggregations of humpback whales
and several pairs of fin whales. The encounter rate
of humpback whales in Karaginsky Gulf was 0.053
animals per km, in Ozernoy Gulf — 0.024 animals
per km and in Kamchatsky Gulf — 0.045 animals per
km. The highest encounter rate of fin whales — 0.029
animals per km — was found in Ozernoy Gulf, and in
Karaginsky and Kamchatsky Gulfs —0.019 and 0.015
animals per km, respectively. In Kamchatsky Gulf we
found the high concentration of Baird’s beaked whales
— we encountered several groups in the northern part
of the Gulf and one group in the southern part, the
total encounter rate was 0.209 animals per km. One
group of Baird’s beaked whales was also observed in
the southern Ozernoy Gulf (the total encounter rate
was 0.043 animals per km).

In the waters of Karaginsky Gulf we photo-identified
56 humpback whales. Eight of them were matched
with the catalog of animals encountered in the waters
of Bering Island (Commander Islands, the catalog
includes a total of 1359 animals). Two humpback
whales were identified in Ozernoy Gulf on 19th of
August, and three humpbacks — in Kamchatsky
Gulf on the 3rd and the 4th of September, one of
them being the same animal as encountered on the
19th of August. Four humpbacks were identified in
Kronotsky Gulf near Kozlova Cape on the 5th of
September, one of them was previously identified off
Bering Island in 2013.

Fin whales were always encountered in groups of two
animals. In total, we have identified 11 fin whales.
One pair was encountered three times: twice in
Ozernoy Gulf on the 19th and the 20th of August and
once in the southern Kamchatsky Gulf on the 4th of
September.
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Fig. 2. Distribution of different cetacean species related to different oceanographic parameters: left — depth, center —
distance from the shelf slope, right — distance from the shore. Species labels: Bp — fin whale, Mn — humpback whale,
Ba — minke whale, Bb — Baird’s beaked whale, Oo — killer whale, Pd — Dall’s porpoise, Pp — harbor porpoise

BonBIIMHCTBO BCTPEUEHHBIX PHIOOSIHBIX KOCATOK YK€ OBIIH
HaM 3HAaKOMBbI U IIPUCYTCTBOBAJIM B HAIIMX Karajorax. B Ka-
ParMHCKOM 3aJIMBE MBI HACHTU(GHUINPOBATIHA CEMBIO U3 MISATH
oco0eli, HEOIHOKPATHO HAOIONABIIYIOCS paHee B aKBaTo-
puH ABaYMHCKOTO 3ajIiBa, a Takke CeMbIo W3 15 ocobei,
OTMEUYEHHYIO paHee B Bojax KomaHnopckux ocTtpoBos. B
Kamuarckom 3a1mBe MBI BCTPETHIIN CEMbIO, HEOJHOKPATHO
HaOMIOaBIIYIOCS paHEe B aKBaTOPHX ABaYMHCKOTO 3aJIMBA.
Hanpotus, au oqay u3 17 uaeHTH(UIIPOBAHHBIX IDIOTOSI-
HBIX KOCAaTOK MBI HE OOHApy)XWIN B HAIlIMX Karamorax. M3
HUX 12 KocaToK OBIIM BCTPEUEHHI B I’KHOU dacTu Kaparma-
CKOTO 3aJIBa M KOPMHJINCH HA OCTATKAX TYIIN MOPCKOTO MJle-
KOIHUTAOLIETO (MBI HAaOIOAAIN BCIIIBIBAIOIINE KYCKH KHPA C
COCIMHUTENFHOM TKaHbI0). Jlpyrue msth ocobeit Opim BeTpe-
YeHBI B CEBEPHOH JacTH 3aimnBa O3epHOM.

Pacripenenenue pa3HbIX BUAOB Pa3iiMyajoch B 3aBUCHMOCTH
OT OKeaHorpaduueckux napamerpoB (puc. 2). Hampumep,
Mallble MOJOCaTuKu Balaenoptera acutorostrata v 0OBIKHO-
BEHHBIC MOPCKHE CBUHBU Phocoena phocoena 00bIMHO BCTpe-
YaJMCh Ha HEOONBINMX NTyOnHax (10 50 M); OOBIKHOBEHHbIE
MOPCKHE CBUHBH, KPOME TOTO, OTMEYAIIUCH JIIIb Ha HEOOJIb-
I0M paccTosiHuu oT Oepera (menee 10 km). Hanporus, Ge-
JIOKpBUIbIe MOpCKUe CBUHBU Phocoenoides dalli Bctpeyanuch
Ha IIMPOKOM JIMaria3oHe 3Ha4eHUil TIIyOUH M pacCTOSHUH OT
Oepera, HO, KaK IPaBUJIO, BOIN3H MIEBLPOBOTO ckiioHa. Oun-
BaJIbl, TOpOaYM M KOCATKU JIEMOHCTPHPOBAIN CIa0yl0 3aBH-
CHMOCTBb OT TpPEX MCCJIEAOBaHHBIX NapaMeTpoB. CeBepHbIE
IUIaBYHBI OBUIM OTMEYEHBI JIMIIb HAJl OONBIIMME ITyOHHAMHU
B HEMOCPEACTBEHHON OJIM30CTH OT IIENIL()OBOTO CKIOHA, HO B
TO K€ BpeMs - Ha HeOOJIBILIOM PAacCTOSIHUM OT Oepera.

Among the identified Baird’s beaked whales,
no animals have been observed previously in the
Commander islands.

Most of the encountered killer whales have been
identified previously and present in our catalogs.
In Karaginsky Gulf we identified a family of five
whales that have been repeatedly observed in Avacha
Gulf, and a family of 15 whales that have been
encountered in the waters of the Commander Islands.
In Kamchatsky Gulf we encountered a family that
have been repeatedly observed in Avacha Gulf. On
the contrary, none of 17 identified mammal-eating
killer whales was matched to our catalogs. Twelve
of them were observed in the southern part of
Karaginsky Gulf feeding on the carcass of a marine
mammal (we observed the floating pieces of blubber
with connective tissue). Other five whales were
encountered in the northern part of Ozernoy Gulf.

Species distribution differed depending on various
oceanographic parameters (Fig. 2). For example,
minke whales Balaenoptera acutorostrata and harbor
porpoises Phocoena phocoena usually occurred
at shallow depths (less than 50 m), besides, harbor
porpoises usually occurred close to the shore (less
than 10 km). On the contrary, Dall’s porpoises
Phocoenoides dalli were encountered at various
depths and distances from the shore, but usually near
the shelf slope. Distribution of fin whales, humpback
whales and killer whales was weakly related to the
studied parameters. Baird’s beaked whales were
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B nensix ontumusanuy 3aTpar Ha IpoBeIeHUE UCCIIeJOBaHUI
MBI 4acTO MPOKJIAAbIBAIM MapLIpyT IO TeM paiioHaMm, THE,
[0 HaIIeMy OIbITY, OTMEYaeTcsi HauOOJbIIas KOHLEHTpa-
L KUTOOOpa3HbIX. BBUAY 3TOro Hamm pe3yiabTarhl Hellb-
351 SKCTPAIIOJIUPOBATh HA BCIO aKBAaTOPHUIO U HCIIOJIL30BATh
JUId TIOACYETOB YHCIEHHOCTH, HO OHHU JAlOT HEKOTOpoe
IIpeJCTaBIEHNE O PACIpPEIeIeHU! U OTHOCUTEIBLHON BCTpe-
4aeMOCTH KUTOOOpasHbIX. [IpnOpeskHbie BOABI BOCTOYHON
Kamuarku sIBISIFOTCSL BaXKHBIM PaiiOHOM JIETHETO OOMTaHMS
HECKOJIbKMX BHIOB KUTOOOPa3HBIX, B TOM YHCJIE BKJIIOYEH-
ueix B Kpacuyro Kuury P®. Heobxomumo y4yuTeiBaTh MX
MIPE/NIOYTEHUS B BBIOOpE MECTOOOUTAHUI B paMKax 9KOCH-
CTEMHOTO TOJX0Ja IPU PacIIMPEeHUH XO3IHCTBEHHOH naes-
TEIBHOCTH B 3TOM PETHOHE.

Pa6ora mpoBonmmace mpu mogaepxke ponga Pew Charitable
Trusts u Poccuiickoro reorpagudaeckoro oomecTsa.

found only in deep waters near the shelf slope not far
from the shore.

To optimize the survey costs, we tended to survey
the areas known for the high cetacean abundance.
Therefore, the encounter rates calculated in this study
are not representative of the whole area and cannot
be used to estimate the total abundance, but they
provide insights into the distribution and the relative
abundance of cetaceans. Coastal waters of the eastern
Kamchatka are an important summer habitat of
several cetacean species, including species from the
Russian Red Book. We should consider their habitat
preferences in frames of ecosystem approach during
the expansion of the industrial activity in the region.

The study was supported by the Pew Charitable
Trusts and the Russian Geographical Society.
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JlaHHBIE 1O paclpeneneHuI0 KUTOOOPa3HBIX KpaifHe BayKHBI
JUIL COXPAHEHUs] UX MOMYJSALUHA B YCIOBHUAX POCTa XO3sIH-
CTBEHHOM JIesITENIbHOCTH Ha lienbde. Pacnpenenenne kuto-
00pa3HBIX B MPUOPEKHBIX BOIAX ceBepHOM yacTu OXOTCKO-
IO MOps MIPaKTUYECKH HE HCCIEAO0BAHO, TaK KaK peichl Mo
y4eTy KUTOOOpa3HBIX MPOBOAATCS OOJBbIIEH YacThiO B pam-
KaX POCCHHCKO-AMOHCKOTO COTPYIHHYECTBA M OIPAHUYEHBI
LEHTPAJIbHOW YacThIO aKBAaTOPUM 3a TpefernaMu 12-Muib-
HOM 30HBI. MBI ITpoBenu paboThI 10 OLIEHKE pacipeeIeHHs
KUTOOOpa3HbIX B paiioHax I'mxuruHcko ryobl n Taylickoi
ryOsl ceBepHOit yactu Oxorckoro mopsi. CynoBbie paboThI

Knowledge on the cetacean distribution is very
important for their conservation in terms of
growing industrial activity on the sea shelf.
Cetacean distribution in the coastal waters of
the northern Okhotsk Sea is almost unstudied,
because cetacean accounts in the Okhotsk Sea are
mostly conducted under framework of the Russian-
Japanese cooperation and limited to the central part
of the Sea outside the 12-mile coastal zone. We
conducted surveys to estimate cetacean distribution
in Gizhiginskaya and Tauyskaya Gulfs in the
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Fig.1. Encounters of cetaceans in Gizhiginskaya and Tauyskaya Gulfs

MPOBOAMNINUCE B TeueHue 20 qHel B nepuon ¢ 19 urons mo 15
utoist 2016 . B mepBoM paiione ¢ 6opra cynHa tumna «KXK»
Obl1a oOcieIoBaHa BepIHA [ MKUTHHCKOM ryObl K BOCTOKY
OT Toc. DBeHCK U nobepexbe n-Ba TaiiroHoc o M. IloBo-
porHbiii. AkBaropus Tayickoll TyOBl M I0KHOE MOOEpexbe
n-sa Konn no 3an. baOymkuHa BKIIOUMTENEHO ObLIH 00-
clieoBaHbl ¢ bopra 14-MeTpoBOro Karepa MHAWBUIYAIBHOM
MOCTPOWKY THIA «IapkeT». HabmoneHust poBOANINCH TIPH
MPUEMIIEMBIX TTOTOJHBIX YCIOBHSX HEIPEPHIBHO B CBETIIOE
BpeMsI CyTOK NPH JIBHXKEHHH 110 MapuipyTy. [Ipu BcTpeue ku-
TOOOPa3HBIX MBI PETUCTPUPOBAIIN TeorpaduuecKoe MojoxKe-
HHe, BUJ U YUCII0 0COOEH, a B CIydae BCTPEYH KPYIHBIX K-
TOB, KocaTok (Orcinus orca) u 6enyx (Delphinapterus leucas)
TaKKe CIYCKaJIM HaJyBHYIO MOTOPHYIO JIOAKY UIsi 0TOOpa
npo6 u ¢ororpadupoBaHus.

northern Okhotsk Sea. Ship-based surveys were
conducted during 20 days in the period from June 19
to July 15, 2016. Gizhiginskaya Gulf was surveyed
onboard a 17-m vessel from town of Evensk to the
east, along Taigonos peninsula to Povorotny cape.
Tauyskaya Gulf and the southern coast of Koni
peninsula to Babushkina Bay, incl., were surveyed
from a 14-m vessel. Observations along the route
were continuous during the light hours, weather
permitting. Upon cetacean encounter, we recorded
GPS-position, species, number of individuals; and
in case of encountering large whales, killer whales
(Orcinus orca) or belugas (Delphinapterus leucas),
we launched a motor boat to collect biopsy samples
and take photos.
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B IN'wkurusckoi ryoe Hanbosiee 4acTo BCTpevanach Oemyxa.
MaxkcumainbHasi yuciieHHOCTh (Oonee 400 ocobeit mpsiMbIM
MOJICYETOM) ATOTO BHJIa OblIa 3apeTUCTPUPOBAHA B Mpejie-
nax 30 kM oT yc1b4 p. ['mxwura (puc. 1). OtaenbHble TpyHIB
oenyx 10 20 ocobeli BcTpeuanuch y m-oBa TaiiroHoc — B
oyxre Mmnoeem n Buytpenneit rybe. Kak npasuio, Ge-
JIYXH JAEPKAINCh BIUIOTHYIO K O€pery, HO B YCThEBOH 4acTH
I'MXUTHHCKOM TyOBI BCTpEYallCh TaKXKe B LEHTPE 3aJMBa
Ha yJaJieHuu oT Oepera.

Haubonee mHTEpEeCHBIMU B YCTHEBOH YacTH [ MKUTHHCKOMH
TyOBI OKa3aJIMCh BCTPEUH KPYITHBIX KHTOB — JBYX CAMOCTO-
SITETHHBIX (B Pa3HBIE JHH) MOJIOIBIX 0COOCH TPeHIIaHICKOTO
kuta (Balaena mysticetus) 1 caMKu Ceporo KHUTa C JI€TEHBI-
mweMm (Eschrichtius robustus). OmuH U3 TPEHIAHICKAX KHUTOB
OBLT MMOKPHIT HEOOBITHO OONBITUM JaXKe JUIT OXOTOMOPCKOM
TIOMYIISIIUN KOJIMIECTBOM KHTOBBIX BIIEH (IIPEIIOIOKHU-
TenbHO, Cyamus ceti), 9TO CBUAETENBCTBYET O €T0 TIOXOM
(U3IIECKOM COCTOSTHUH (pHC. 2).

AHanm3 pekoMOMHHpYIOIIeH 4acTH reHoma (4acToThl ail-
JIeneil MUKpOCaTeJUIMTHBIX JIOKYCOB) OJHOI OHMONCHUpOBaH-
HOW 0cOOM He BBIBHJI OTJIMYMIT OT KUTOB, HAOMIONAEMBIX B
JIeTHUE Mecsubl B paiione lllaHTapckux 0cTpoBOB, OTHAKO
MUTOXOHJIPUAIBHBIN TaIlJIOTHIT 3TOW 0COOM B MIAHTAPCKOM
paiioHe HUKOT/]a OTMEUEH He OBLI.

Hannasie mocnenaux et (Shpak, 2016; I'paueB A.U. — He-
oIryOJI. IaHHBIE; OTMPOCHI MECTHBIX JKHUTENCH) CBUIETEIb-
CTBYIOT O PETYJISIPHOCTH BCTped I'PEHJIAH/CKOTO KHUTa B 3a-
nuBe lllennxoBa B JETHUH MEPHOJ U B MOJB3Y THUIIOTE3HI O
CE30HHOU cerperauy 0X0TOMOPCKOM MOMYJISALUY.

[Tapa cepbIx KuTOB ObLIa BCTPEUCHA B MEPHOJ, ONH3KUH K
MOMEHTY NPUOOPETEHUS ICTCHBINIEM CaMOCTOSTEIHHOCTH
(o0bryHO, B aBrycte) (Jones, Swartz, 2002), B cBs3H C 4eM
(hakT BCTpEeUYM BIAJTH OT M3BECTHBIX MECT JICTHETO Harysia
npuobpeTaeT 0coObI MHTEepec. Ha TpyaHBIX IUIaBHHKAX
JIETCHBINIA OBLTM OTMECUCHBI 32)KUBIIHE CICIBI YKYCOB KO-

Puc. 2. KutoBble BIlIM Ha TOJIOBE TPEH-
JIAHJCKOTO KHTa

Fig. 2. Whale lice on the head of the
bowhead whale

In Gizhiginskaya Gulf, the most common species was
the beluga whale. Maximum number (more than 400
individuals by direct count) was registered within 30
km from the Gizhiga river mouth (Fig. 1). Smaller
groups of belugas (up to 20 whales) were found
along Taigonos peninsula — in Impoveem Bay and
Vnutrenniaya Gulf. Belugas usually travelled close
to the shore, but in the mouth part of Gizhiginskaya
Gulf they also occurred in the center of the gulf far
from the shore.

The most interesting observations were the encounters
of large whales off the mouth of Gizhiga river — 2
single juvenile bowheads (Balaena mysticetus) and
a gray whale (Eschrichtius robustus) female with a
calf. One of the bowhead whales was covered with an
unusually large (even for the Okhotsk Sea population)
number of whale lice (presumably, Cyamus ceti),
which indicates its poor physical condition (Fig. 2).

Analysis of recombining part of genome
(microsatellite loci alleles) of one biopsied whale
revealed no difference from whales summering the
area in off Shantar Islands. However, mitochondrial
haplotype of the biopsied whale had never been
registered in Shantar area.

Data obtained in the last years (Shpak 2016; Grachev
A.L, unpubl.; interviews with the local people) show
the regular summer encounters of bowhead whales
in Shelikhova Gulf and support the hypothesis of
seasonal segregation of the Okhotsk Sea population.

A pair of gray whales was encountered in the period
close to the time of calf separation (usually in August)
(Jones, Swartz 2002), and therefore this encounter
away from the well-known summer feeding grounds
is especially interesting. The calf’s pectoral fins had
healed scars from killer whale teeth. We obtained
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carok. MBI TOJYyYWIN JOCTaTOYHOE KOIW4ecTBo (horo-
CHMMKOB JICTEHBIIIA C XapaKTepPHBIMH MapKepamu, YTO
IpU TIOBTOPHOH BCTpede 00ecHeyuT BO3MOKHOCTH HJICH-
TuduUKauu 1 3toi ocodbu. CaMKy Takke yaanoch cpoTo-
rpadupoBaTh ¢ 00EUX CTOPOH JUI JaJbHEeHIeH (hoTouIeH-
tudukanun. CpaBHeHHE ¢ (POTOKATAJIOrOM CEpPhIX KHTOB,
HaryJMBaroIMXcs B paioHe ynaryHsl [IuiasTyH Ha BOCTOY-
HOM nobepexbe 0. CaxaliH, IoKa3auo, YTo 3Ty 0Co0b TaM
patnee He HaOmronanu (O. Cbl4eHKo, JTMYHOE COOOIIeHHE).
Kpome Toro, or camku ObliM cCOOpaHbI IJIaBAIOLINE B BOJC
JIOCKYTHI JTMHHOTO SIUTENHS, KOTOPBIX OKa3aJloch J0CTa-
TOYHO JUIsS NMPOBEJCHUSI TEHETUYECKOro aHanu3a. AHauu3
MOKazaj, 4YTO CaMKa MMeJjla TalyIoTHII MUTOXOHJpUAIbHON
JHK, coueratomuit Bapuant CB_07 nocienoBareabHOCTH
rena nuroxpoma 0 (I'enbank KJ865248), Bapuant ND2 06
rena ND2 (I'enbanx KJ865295) u Bapuant D koHTpoIBHOTO
peruona (I'en6ank KJ865256), uto coOoTBETCTBYET MUTOTH-
ny 35 mo Meschersky et al., 2015. Jo HacTosiero Bpeme-
HHU KUTBI JIaHHOM MaTepHHCKOM JIMHUM OBUIM OTMEUCHBI B
HeOosbmoM KkoiudecTBe (6—7% B NpoaHaIM3MPOBAHHBIX
BBIOOPKaXx) TOJBKO y OeperoB UykoTku U Bosib Kopsikckoro
noOepesKbsi, HO He y BOCTOYHOTO 1odepexbst Kamyarku nnm
y CaxanuHa.

Y4uTHIBas HEOXHOKPATHBIE COOOLICHHS O BCTPEYax ceporo
KknTa y moOepexns Maramanckoit obmactu (I'pager A.U.,
HEoITy0JI., OIIPOCH MECTHBIX JKUTENeH), Heb3s HCKIIIOUUTH,
YTO HEKOTOPBHIE M3 MUI'PHPYIOIINX CEPBHIX KUTOB B HAT'YJb-
HBIA IEPHOJ PEryIAPHO 3aXOAAT B [ OKUTHHCKYIO TYOY.

W3 npyrux BHIOB KHTOOOpa3HBIX B [MXHTIHHCKOH ry0Oe
ObuIM  OTMEUeHBI: Malblii moJjocaTuk (Balaenoptera
acutorostrata), 6enokpsunas (Phocoenoides dalli) n oObIK-
HOBeHHast (Phocoena phocoena) MOpcKye CBHHBH HaIlpo-
TuB M. Exarepunsl u M. BapxanaMmckuii; Manslil IOnI0OCaTHK
Bo BHyTpeHHei# ryde u Bo3ne M. TalroHOC; OEIOKpBLIBIC
MOpPCKHE CBUHBU — Mexay M. Tenanckuii u 6. iMmoseem.

B Tayiickoii rybe BcTpeuaeMOCTb KHTOOOpa3HbBIX, BO3-
MOXKHO, M3-32 IJIOXUX MOTOJHBIX YCJIOBHH, OblIa HU3KOM:
3a BEChb MapUIPyT 3aperuCTPHUPOBAHBI TOJIBKO J[BE BCTPEUU
MaJioro TMoJIOCaTHKa — y CEBEPHOro Modepexbs n-Ba Konu
W 3amajgHee 0. 3aBbsUIOBA, JABE BCTPEUH OEIOKPBLION MOp-
CKOW CBHHBU — B IIPOJNIHMBE MeXAy -BoM Konu u 0. 3aBbs-
JIOBa W 3amajiHee O. 3aBbsUIOBA, W OIHA BCTpe4a TPYIIIBI
KocaTok B AmaxToHckoMm 3anuBe. [lo mMopdosornueckum
U TOBEIEHYECKUM IpHU3HAKaM Ipynmna Obula ompesesieHa
KaK MpHHAJIeKANas K MIOTOATHOMY IKOTHITY U COCTOsIIA
U3 Tpex ocolOei: camia, KPyImHOTO MOAPOCTKA M, MPEAIo-
JIOKUTETbHO, caMKi. KocaTku JBUranuck BAONB IUISDKA Ha
PacCTOSIHUHM HECKOJIBKUX COTEH METPOB OT Oepera HaJl Iily-
ounamu 5-10 M. 3a yac HaOMFOMEHUI MBI 3aPETUCTPUPOBAIH
KaK MHUHMMYM TpPHY YCIEIIHBIE OXOTHI 3TOM IPYIIIBI Ha JapTy

a sufficient number of photographs of the calf with
characteristic markers to identify this individual
if it is encountered again. The female was also
photographed from both sides for further photo-ID.
Comparison with the photo-catalog of gray whales
summering near Piltun Lagoon on the east coast of
Sakhalin Island revealed that this individual has not
been observed there (O. Sychenko, pers. comm.).

Furthermore, we collected the floating pieces of
epithelium from the female for genetic analysis. The
analysis revealed that the female had mitochondrial
DNA including CB_07 haplotype of cytochrome b
gene (GenBank KJ865248), ND2 06 haplotype of
ND2 gene (GenBank KJ865295) and D haplotype of
the control region (GenBank KJ865256), — mitotype
35 accordingly to Meschersky et al., 2015. Until
present time whales of this maternal lineage were
rarely (6-7% of analyzed samples) found only
off Chukotka and Koryak Coasts, but never — off
Sakhalin Island or eastern coast of Kamchatka.

Given the numerous reports of gray whale sightings
off the coast of Magadan region ( A.L, unpubl.,
interviews with local residents) it is possible that
some of migrating gray whales during feeding period
visit Gizhiginskaya Gulf regularly.

Other cetacean species encountered in Gizhiginskaya
Gulf were: minke whale (Balaenoptera
acutorostrata), Dall’s (Phocoenoides dalli) and
harbor (Phocoena phocoena) porpoises opposite
Ekateriny and Varkhalamsky Capes; minke whale in
Vnutrenniaya Gulf and near Taigonos Cape; Dall’s
porpoise between cape Telansky and Impoveem Bay.

In Tauyskaya Gulf cetacean encounters were rare
(probably due to bad weather conditions): during the
entire survey we encountered only two minke whales
near the northern coast of Koni Peninsula and to
the west of Zavyalova Island, two groups of Dall’s
porpoises near Zavyalova Island, and one killer whale
group in Amakhtonsky Bay. The killer whales were
identified as belonging to mammal-eating ecotype by
morphological and behavioral features. The group
consisted of three animals: a male, a large juvenile
and a presumed female. Killer whales were travelling
along the beach several hundreds of meters from the
shore at the depths of 5-10 m. During an hour of
observations, we observed at least three successful
kills of largha seals (Phoca largha) by this group. We
documented the observations with photo and video
cameras, collected samples of prey and biopsy samples
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(Phoca largha). Matepuan 3aI0KyMEHTHPOBaH Ha (OTO- U
BUJIEOKaMepbl, OTOOpaHbl OHOJIIOTHYECKHE MPOOBI JKEPTB H
Bcex ocobeit kocarok. Hamm HaOironeHUs MOATBEPKAAIOT
MHPOPMALIMIO O TOM, YTO B NPUOPEKHBIX BOJAX CEBEPHOM
yacti OXOTCKOTO MOPsl IPe00IaIaloT IIJIOTOSITHBIE KOCATKH
(Shulezhko, Burkanov, 2012); nocroBepHble BcTpeun pbi0o-
SITHBIX KOCAaTOK B 9TOM PErHoHE He omucaHbl. Bee Tpu ko-
carku ObuTH coTorpadupoBaHsl 115 GOTOUICHTU(DHUKAIIH,
HO B KaTaJlorax IUIOTOSAHBIX KOocaTOK OXOTCKOTO MOpsi H
Jpyrux paiionoB JlansHero BocToka Mbl nX He OOHAPYKHIIH.

Hama pabota sBIsieTcs IUMIb MpPEABAapUTEIBHBIM HCCIIC-
JOBaHMEM, TAaK KaK 3@ TAaKO€ KOPOTKOE BPEMsI HEBO3MOXKHO
OLICHUTPH pacHpeneeHre KHTOOOPa3HBIX B CTOIb OOIMIMPHOM
pernone. Tem He MeHee, BCTPEUH TPEHJIAHICKUX U CEPBIX
KHTOB U BBICOKasl KOHIIEHTpanus 6enyX, 3adMKCHPOBaHHbIE
B TEUCHHE TPeX THEH pabOoTHl B yCThEeBOM 4acTH [ MKUTHH-
CKOM TyOBI, TO3BOJAIOT MNpEANoJararb, YT0 3TOT PETHOH
SIBISIETCS] BaKHBIM MECTOM Haryia HECKOJIBKUX BHIOB KH-
ToOOpa3HBIX U TpelyeT Ooyiee MPHCTAIHHOTO BHUMAHUS
CIELMATNCTOB. BajkHO Tak)ke OLEHUTH MOTEHIIMAIBHO TOK-
CHYHOE aHTPOIIOT€HHOE BO3JECHCTBHE HA KHTOOOPA3HBIX B
pe3yIbTaTe TOpHOIOOBIBAIOIICH X03SHCTBEHHOH e TeNFHO-
CTH B 3TOM PETHOHE.

PaGora npoBogunace npu (QHUHAHCOBOHM moxnepxke Pew
Charitable Trusts u POOU

of all three killer whales. Our observations confirm
that mammal-eating ecotype prevail in the coastal
waters of the northern Okhotsk Sea (Shulezhko,
Burkanov 2012); there are no reliable observations
of fish-eating killer whales in this region. All three
killer whales were photographed for identification,
but they were not found in the available catalogs of
mammal-eating killer whales of the Okhotsk Sea and
other regions of the Far East.

Our work is only a preliminary study, because it is
impossible to estimate the distribution of cetaceans
in such a vast region over such a short period.
Nevertheless, the encounters of bowhead and
gray whales and the high concentration of belugas
recorded during three days of work in the mouth part
of Gizhiginskaya Gulf suggest that this region is an
important feeding habitat for several cetacean species
and requires more attention of specialists. It is also
important to assess potentially toxic anthropogenic
impacts on cetaceans as a result of mining industrial
activities in the region.

The work was supported by Pew Charitable Trusts
and Russian Fund for the Fundamental Research.
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CBenenuns mo gayHe MOPCKHX MIICKOIIUTAIONINX, HACEISIO-
X [EHTPATbHYIO akBaTopuio Kapckoro mMops, OTpbIBOY-
HBI ¥ TIOJTyYeHBI TIABHBIM 00pa3oM B XO/€ HAOIIOICHUHN C
kopabieit, paboratomux Ha Tpacce CemopmyTu (Topses u
Bopounuos, 2000; benukos, 2011; Jlykun u Orueros, 2009;
Mumme n gp., 1989; Yemenckuit, 1989; Belikov et al.,
1998). laHHBIC O COCTaBE W pacIpeeliCHIH JIETHEH (ayHbI
B JINTEPAType MPAKTHUECKU OTCYTCTBYIOT.

B pamkax conpoBOXKAEHHUS I'e0JIOTOpa3BeJOYHBIX padoT U B
XOJIE IKOJIOTO-PHIOOXO03SIMCTBEHHBIX UCCIICIOBAHUI Ha JIU-
teH3uoHHbIX yuacTkax [TAO «HK «PocHedTh» Ha mienbhe
Kapckoro mops B 2012, 2013 u 2015 rr., mpoBoaAUIN MO-
HUTOPUHT MOPCKHUX MIIeKonmuTaromux. Llensio mporpam-
MBI MOHUTOPHHIA OBIJIO CMSTYEHHE BO3JACHCTBUSA IIyMa Ha
MOPCKHUX MJIEKOIIUTAIOMUX. B 3a1a4n Takke BXOIMIO yTOU-
HEHUE BHJOBOTO COCTaBa (hayHHUCTUUECKOTO KOMILIEKCA B
paiioHe IpoBeeHHsI T'€0JIOTOPa3BEIKH, ONpeIeIeHHEe OTHO-
CUTETIPHON YHCIICHHOCTH >KUBOTHBIX U PACIpeNeNeHus Ux
Ha aKBaTOPHH.

Perucrpanus >KMBOTHBIX OCYIIECTBIISUIACH U3 PYJIEBOH pyO-
KH, Ha pa3HbIX CY[ax ee BbICOTa HaJl yPOBHEM MOPSI COCTaB-
nsuta ot 6 1o 19 M. Beero B pabote Ob110 3a€HCTBOBAHO 7
cynoB B 2012 1,4 -8 2013 1. 1 2 — B 2015 rT. MoHHTOpHHT
TIPOBOJIIICS B IEPHOJ C UIOJIS IO OKTsI0ph. Habmronenus Be-
JIMCh HEMPEPHIBHO B TEUEHHE BCETO CBETIOr0 BPEMEHHU CY-
ToK. CKOPOCTB ABIKEHHUS CY[IOB COCTaBIsIIA 7—9 KM/H.

OOmmuit 06beM HabmroneHui cocraBmil: 6oxee 4500 yacoB B
2012 r.; okosio 4200 — B 2013 1. 1 okono 1350 yacoB —B 2015
r. Beero Obiio 3apeructpuposano: B 2012 1. 264 BcTpeun
(467 ocobm), B 2013 1. 218 Berpeu (307 ocodn), B 2015 1. 76
BcTped (105 ocobeit) MOPCKUX MIIEKOTTUTAIOLIHX.

The data on fauna of marine mammals inhabiting the
central water area of the Kara Sea are fragmentary
and have been received mainly during the course of
observations from vessels, working on the route of
Sevmorput (Goryayev and Vorontsov 2000, Belikov
2011, Lukin and Ognetov 2009, Mishin et al. 1989,
Uspenskiy 1989, Belikov et al. 1998). The data on
composition and distribution of summer fauna are
almost absent in the literature.

Within the terms of support of the geological
survey works and during the environmental and
fishery researches at the licensed sites of PJSC “NC
“Rosneft” in the shelf area of the Kara Sea in 2012,
2013 and 2015 the monitoring of marine mammals
was performed. The purpose of the monitoring
program was the mitigation of noise effect on marine
mammals. The tasks also included the specification
of species composition of faunal complex in the area
of conducting the geological survey, determination
of relative number of animals and their distribution
along the water area.

Registration of animals was performed from a pilot
house; its height above the sea level on different
vessels made up from 6 to 19 m. Totally 7 vessels
were engaged to work in 2012, 4 - in 2013 and 2 -
in 2015. The monitoring was performed during the
period from July to October. The observations were
conducted continuously during the all daylight hours.
The vessel movement speed was 7 to 9 km/h.

The total volume of observations made up: over 4500
hours in 2012; about 4200 in 2013 and about 1350
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Puc. 1. CocraB ¢ayHBI MOPCKMX MIICKOIIATAIONINX B Pa3HBIX dacTsx Kapckoro mops: a — akBaTopusi BIois Bocrou-
Ho-HoBo3eMemnbckoro skenoda; O — OTKPBITast YyacTh akBatopud Mexkay Hosoii 3emiteii u m-BoM SImai; B — akBaTopus,

IpUMBbIKaroias K MaTCpuKoBOMY no6epe>I<L}0

O06o03HaueHus: RS — xonpyaras vepna, HS — rpennanackuii Tronens, BS — nmaxrak, US — Tronens, WR — mopk, KW —
kxocatka, NW — mapsaix, WW — 6enyxa, UTW — nenbun, FW — ¢pursan, MW — Majbri monocatik

Fig. 1. The composition of marine mammal fauna in different parts of the Kara sea: a — the water area along the East-
Novozemelsky trough; b — the open part of the water area between Novaya Zemlya and the Yamal Peninsula; C — the

water area adjacent to the mainland coast

Designations: RS — ringed seal, HS — harp seal, BS — bearded seal, US - seal, WR — walrus, KW — killer whale, NW —
narwhal, WW — white whale, TW — dolphin FW — Finval, MW — Minke whale

B 4ncIeHHOM OTHOIIEHHWH TOMUHHPOBAIHM TIOJEHH (CEM.
Phocidae). Betpeun kuTo0Opa3HBIX OBUTM PEAKMMH U HO-
CUJIM NIPEUMYIIECTBEHHO ClIydalHblid xapakrep. B nepuon ¢
KOHI[A aBI'yCTa IT0 KOHEI] CEHTSOPsI HECKOJIBKO Pa3 OTMEUau
JIOKaJIbHBIE CKOILJICHUs TrojeHel. B wactHocTH, B 2012 1. Ta-
KO€ KpaTKOBPEMEHHOE MOBBIIIEHHE YUCICHHOCTH IPHUIIIOCh
Ha ITOCJIE/IHIO0 JeKay aBrycTa. B 3To e BpeMs Ha akBa-
TOPUU OTMEYaNH CKOIJICHHE PBIOOSIHBIX INTHUI], [JIABHBIM
o0Opa3oM, MoeBOK (Rissa trydactila). B HECKONbKHX Cy4a-
X yAaloch MISHTU(UIMPOBAThH BHIPOHEHHBIE MOEBKaMH
OCTaHKHU PBIOBI, Kak caliky (Boreogadus saida). Cynsa mo
BCEMY, MBI HAaOJII0/JaJI KOPMOBBIE CKOIUICHUS TIOJICHE.

[TomydeHHbIe HaHHBIC HE MO3BOJIAIOT OLEHUTH IUIOTHOCTD
HAaCceJeHNs! MJICKONHUTAIOMINX B pPaMKaxX HBIHE IPUMEHS-
e€MBIX METOIWK, OJHAKO JA0T WHPOpMAIHIO 10 (ayHH-
CTHYECKOMY COCTaBYy, CPABHUTEIBHOM UYUCICHHOCTH MIe-
KOITUTAIOUINX, OLEHNBAEMOM IO 4acTOTEe BCTPEY, a TAKKE
MO3BOJISIIOT JIeNIaTh BBIBOABI MO CE30HHOW TUHAMHKE pac-
IIPEEICHUsS] Pa3HBIX BUIOB B paliOHE NPOBEICHHS HCCIIe-
nmoBaHui. B dwacTHOcTH, akBaTopusa y mobOepexkbs Hosoi
3eMiTi XapakTepu3yeTcs OONbIIeH IIOTHOCTHIO HACEICHUS:
JacToTa BCTPEY MOPCKHMX MIIEKONMHUTaomMX Onm3 Bocrod-
Ho-HoBoO3eMenbckoro jxesroda cocTaBisiia B pa3HbIC TOABI
ot 1,3 1o 7,2 oc. Ha 100 xM mapmpyra. [Ipu ynanennn ot

hours in 2015. In total 264 encounters (467 units) were
registered in 2012, 218 encounters (307 units) in 2013,
76 encounters (105 units) in 2015 of marine mammals.

Numerically the seals prevailed (fam. Phocidae).
The encounters of cetaceans were not often and were
occasional for the most part. During the period starting
from the end of August until the end of September,
the local concentrations of seals were observed.
Particularly, in 2012 such short-term increase of the
number fell onto the last decade of August. At the
same time, the concentrations of fish-eating birds
were noticed, mainly, those were kittiwakes (Rissa
trydactila). In several cases, the dropped fish spoils
dropped by the kittiwakes were managed to be defined
as Arctic cod (Boreogadus saida). By all appearances,
we observed the seal concentrations for feeding.

The received data do not enable to estimate the
population density of mammals within the terms of the
technique, as used at present, however, they provide
the information on faunal composition, comparative
number of mammals, being evaluated on the basis
of encounter frequency, as well as enable to make
conclusions on seasonal dynamics of distribution
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apxurienara B CTOPOHY MaTepUKOBOTO MOOEPEXkbsl YacTOTa
BCTpeu cHmkaercs, coctasisis 0,1-0,4 oc. B LieHTpanbHOU
yactu u 0,01-1,3 oc. Ha akBaropuu, pacnoiararoueiica
CeBEpy — CEBEpO-BOCTOKY OT m-Ba Sman. Ywucno 3aperu-
CTPUPOBAHHBIX BUJIOB TAKXKe OBLIO MAKCUMAJIEHBIM B BOJIaX
Onu3 apxurenara 1 MUHUMaJIbHBIM Ha I)KHOM y4acTKe 00-
CJICJIOBAaHHOW aKBAaTOPUHU B pailOHE SMAajo-THIIAHCKOTO IO-
oepexps (puc. 1).

Ha otxpsrToit akBaropuu Kapckoro mopst 66u10 3adukcu-
POBaHO NPHCYTCTBUE 13 BHIOB, OTHOCSIIMXCS K JIBYM OT-
psamam: xumiaele (Carnivora) m kuroobpasusie (Cetacea).
W3 xumubx orMmeueHbl MOpX (Odobenus rosmarus) u 3
BHJIa HACTOSIIUX TIONIeHeH (cem. Phocidae) — Mopckoii 3as1y
(Erignathus barbatus), xonsaatas Hepna (Pusa hispida)
W TpeHnaHackui TroneHs (Pagophilus groenlandicus).
W3 KUTOOOpPA3HBIX 3apeTHCTPUPOBAHO 9 BHUAOB, OTHOCSH-
muxcs K mojoTpsimaM 3y0ateix (Odontoceti) n ycaTbix
(Mysticeti) kutoB. 3yOarele OBUIH TPEACTABICHBI KOCAT-
koit (Orcinus orca), 6enyxoit (Delphinapterus leucas),
HapBaioM (Monodon monoceros), OOBIKHOBEHHOH MOp-
ckoi cBuHBEH (Phocoena phocoena) n 06eI0MOPABIM
nenbunom (Lagenorhynchus albirostris), ycarelie — puH-
BaJoM (Balaenoptera physalus), MaibIM TIOJOCAaTHKOM
(B. acutorostrata), ropbauom (Megaptera novaeangliae) n
TPEHJIAHJACKUM KUTOM (Balaena mysticetus).

Konpuaras Hepna. Hepn oTmeuanu noBceMecTHO Ha IpOTS-
JKEHUH BCETO MepHosa HAaOMIONCHNH C ITOCJIEAHEH 1eKaIbl
HIONIS TI0 KOoHel oKTA0ps. Kak mpaBuio, perucrpupoBain
OZIMHOYHBIX JKMBOTHBIX. COIIACHO TOJyYEHHBIM JaHHBIM,
HEPIBI Jep>KaTcs Ha aKBATOPUU PA3pPEKEHHON Momymsiuuen
Ha MPOTSKEHUU BCEro JIETHE-OCEHHETO CE30Ha, 3a MCKIIO-
YeHHEeM KPaTKOBPEMEHHBIX ITEPHOI0B 00pa30BaHMsI JTOKaIIb-
HBIX KOPMOBBIX CKOIUICHHH.

FpeHJ'IaH)]CKI/Ie THOJICHU OTMEYAJIMCH HE paHEC IEPBLIX YUCEIT
aBrycra. BonpmmucTBO BCTPEY KMBOTHBIX JaHHOT'O BHJA
MPUXOIUIIOCH TOTIA )K€, KOraa ObLIM 3aMKCUPOBAHBI CKO-
TUIeHHs1 HepIibl. [IpenMyIecTBeHHO PeruCTpUpOBaId MOJIO-
JIbIX 0COOCH, JIepIKaBIIUXCS KaK MOOJMHOYKE, TaK U TPpyIiIa-
MH. MakcuMallbHbI pa3Mep rpymiisl coctaBui 30 ocobeii.

JlaxTak OTMEYEH B Pa3HBIX YACTAX aKBATOPHH, HO BCTPEUH
OBUTH PeIKUMH M HOCHIIN CITydaitHbIN Xapakrep. BeposTHo,
9TO CBSA3aHO C TEM, YTO PaiioH padoT HE SIBISACTCS THUIHY-
HBIM OMOTOIIOM TS TaHHOTO BUAA, KOTOPHIH, KaK MPaBHIIO,
JIEPXKUTCS B TIpeenax MPUOPEKHBIX MEIKOBOIHBIX ydacT-
koB. TeM He MeHee, TTOTyYeHHBIC TAHHBIC CBUICTEIHCTBYIOT
0 TOM, YTO JaXTaK B HEOOIBIIOM KOIUYECTBE BCTPEIACTCS
Ha MEJKOBOJHBIX YYacCTKaxX IEHTpalIbHON dacTu Kapckoro
Mops1, Haxosamuxcs Ha yaaneHnn 70-200 kM oT Ommkaire-
ro Oepera.

of different species in the area of conducting the
researches. Particularly, the water area near the coast
of Novaya Zemlya is characterized with high density
of population: the frequency of marine mammals
encounters near the East-Novozemelskiy trench made
up during the different years from 1.3 to 7.2 units per
100 km of the route. When moving away from the
archipelago towards the mainland coast the encounter
frequency is decreased making up 0.1 to 0.4 units in the
central partand 0.01 - 1.3 units at the water area, located
to the north - north-east from the Yamal peninsula. The
number of registered species also was maximum in the
waters near the archipelago and minimal on the south
area of the explored water area near the Yamal-Gydan
coasts (fig. 1)

On the open water area of the Kara Sea the presence
of 13 species were registered, related to two orders:
carnivores (Carnivora) and cetaceans (Cetacea). Out
of the carnivores the walrus (Odobenus rosmarus) and
3 species of earless seals (fam. Phocidae) — bearded
seal (Erignathus barbatus), ringed seal (Pusa hispida)
and Greenland seal (Pagophilus groenlandicus) were
registered. Out of cetaceans, nine species related to
the suborders of toothed (Odontoceti) and baleen
(Mysticeti) whales were registered. The toothed whales
were represented by killer whale (Orcinus orca), white
whale (Delphinapterus leucas), narwhal (Monodon
monoceros), common porpoise (Phocoena phocoena)
and  white-beaked  dolphin  (Lagenorhynchus
albirostris), baleen whales by fin whale (Balaenoptera
physalus), pikehead whale (B. acutorostrata),
humpback whale (Megaptera novaeangliae) and
Greenland whale (Balaena mysticetus).

Ringed seal. The ringed seals were registered all around
during the whole period of observations starting form
the last decade of July to the end of October. As a rule,
the single animals were registered. According to the
received data, the ringed seals stick at the territory
as a sparse population during the entire summer and
autumn season, excluding the short-term periods of
formation of local concentrations for feeding.

Greenland seals were registered not before the first
days of August. The major encounters of these animal
species fell on the same time, when the ringed seal
concentrations were detected. For the most part the
young species were recorded, which stack both singly
and in pairs. The maximum size of the group made up
30 units.

Bearded seal was noticed in different part of the water
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Fig. 2. Places of walrus meetings in the Kara Sea in 2012, 2013, 2015

Mopx 3aperucTpupoBaH B MIPHOPEKHBIX Bogax apx. HoBas
3eMi ¥ Ha OTKPBHITOH aKBaTOpPHH, a TaKKe HA aKBaTOPHH
K 3amangy oT apx. CeBepHast 3emirss. Mopku JepiKaiich KaK
OIMHOYHO, TaK U TPYNIIaMH A0 5 KUBOTHBIX. OTMEUann Kak
B3pOCIBIX, TAK U MOJIOZIBIX 3BEPEH, a TaKXKe CaMOK C JeTe-
HBIIIaMH. BeTpedn He HOCHIIM yIOPSIIOYEHHOTO XapakTepa
U PETUCTPHPOBAIUCH Ha NPOTSHKEHHM BCETO TEPHOAA Ha-
omronernii. [IpocTpaHCTBEHHO-BpEeMEHHOE paclpe/elieHIe
BCTpEY M HANPABICHUE ABW)KEHHS XMBOTHBIX MO3BOJSIOT
MIPEATIONOXKHUTh, YTO Yepe3 LEeHTPaIbHYyI0 akBaTopuio Kap-
CKOTO MOpS B O€3JIeAHBIA MEpUO MPOXOAUT OCTOSHHBIN
TPaH3UTHBIA YTk, COSIUHSIIOMNI MaTepPUKOBOE TTOOEPEKbE
B paiioHe I-Ba SIMan ¢ MecTaMu KOHLIEHTpaLuu MOpXKel Ha
3anexkax Ha cesepe Hosoit 3emmn (puc. 2).

area; however, the encounters were not often and had
occasional nature. Probably, the same is due to the fact,
that the area of works is not a typical community habitat
for the given species, which, as a rule, stack within
the limits of coastal shallow areas. Nevertheless, the
received data evidence the fact that the small number
of bearded seals can be met at the shallow areas of
central part of the Kara Sea, located at the distance of
70 to 200 km from the nearest coast.

Walruses were registered in the coastal waters of the
Novaya Zemlya archipelago and at the open water
area, as well at the water area to the west of the Novaya
Zemlya archipelago. The walruses stack both singly,
and by groups up to 5 animals. Both adult and young
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Puc. 3. Mecra BcTped kutoobpasubix B Kapckom mope B 2012, 2013, 2015 .

Fig. 3. Cetacean meeting places in the Kara Sea in 2012, 2013, 2015

BeTpeun kutooOpa3Hbix Ha akBaTopuu Kapckoro Mopst ObLIH
PEIKHMH, HO IPAKTHYECKH BCE OHU TPEJCTABISIOT HHTEPEC
C TOYKH 3pEHHsI pACUIMPEHUsI PECTABIECHHUIH O pacipocTpa-
HEHUHM KOHKPETHBIX BHIOB.

Marnslii MoJOCaTUK HEOAHOKPATHO OTMEYAJICS B TEUECHHE
BCEX TpeX Ce30HOB. Berpeun 3aperncTpupoBaHbl HAYMHAS C
xoHma o (26.07.2013) no navana oxrsidps (1.10.2012)
1, KaK MPaBHJIO, OTMEUAINCH B TIEPHO/bI TIOBBIIICHHON YHC-
JICHHOCTH TroJeHeH. [lo-Buamumomy, OOIBIIMHCTBO HEonpe-
JICTICHHBIX JI0 BUJa KUTOB TAK)XK€ OTHOCHIINCH K 9TOMY BHJLY.

animals were registered as well as females with calves.
The encounters were not regular and were registered
during the entire observation period. The time-space
distribution of encounters as well as the direction of
animal movement enable to suppose that the transit
route goes through the central water area of the Kara
Sea during the ice-free season, which connects the
mainland coast in the area of the Yamal peninsula with
the places of walrus concentration on the haul-outs on
the north of Novaya Zemlya (fig. 2).
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Bcero 3a Tpu roga 3aperucTpupoBaHo 34 MalbIX MOJI0CaTHKa
1 9 HenJCHTU(DUIIMPOBAHHBIX ycaThiX KUTOB. Kak mpaswuio,
OTMEYaJId OAMHOYHBIX )KUBOTHBIX, pexke — mapsbl; 10.08.2015
omu3 Kapckux BopoT Oblia oTMedeHa rpymma u3 6 Malibix
MOJIOCATHKOB, IBUTABIIIMXCS B CTOPOHY MPOJIHMBA.

OunBan. Bux 3apeructpuposan B 2012, 2013 u 2015 rr.
Kak mpaBmio, BcTpeyain OAMHOYHBIX >KMBOTHBIX, OIUH
pa3 — mapy. Mecra Bctped B 2012-2013 rr. pacmonara-
JUCH HA aKBaTOpHUHU C HeOompmuMu ryonHamu (1o 80 M),
HO PAacIojaraBIINXCS B HEMOCPEICTBEHHOW OIM30CTH OT
Bocrouno-HoBozemensckoro sxemoba, T.€. MPaKTHYECKH B
TUNWYHBIX JUTA BUAA OnoTonax. Berpeun 3apernctpupoBaHbl
26.09.2012 u 13.10.2012, u 03.08, 10.08 u 23.08 B 2013 .
B 2015 . 3aperucrpupoBanu ABe BCTpedr (HUHBAJIOB B 3a-
nagHo# yactu Kapckoro mops. OguHOYHEIE )KUBOTHBIE, TIe-
penBuraBmmecs B cropoHy npoimsa Kapckue Bopora, 6pumm
ormeuensl 10.08.2015 B Touke ¢ xoopamHaramu 70°54,84"
car. u 59°22,73" B.x. m 11.08.2015 — 71°09,38" c.m. u
60°04,30" B.11.

Top6au 61 OT™MeueH onuH pa3 15.09.2012 1. B Touke ¢ Koop-
nuHaramu 74.28.05" c.mr. m 62.59.22° B.1.

I'pennannckuii kut Buepssle OblT 0OHapyxeH B 2015 . 3a-
perucTpupoBaHsl 4 BCTpedn B BOCTOYHOM yactu Kapckoro
Mmopst: 04.09, 16.09, 04.10 u 14.10.2015. Bce BcTpeun mpo-
WCXOJMJIM Ha y4acTKe akBaTopuu Mexay 77° m 78° c.ul. u
82° 1 92° B.11. Taroke 11.08.2015 6buTH 3aUKCHPOBAHBI €IIIE
TPHU BCTPEUH TPEHIIAHJICKUX KUTOB Ha 3anaje Kapckoro mops
Ha Onu3koM paccrosiHum oT npoiusa Kapckue Bopora (cm.
Yaaznaesa u ap., 3TOT COOPHHUK).

OOBIKHOBEHHAsI MOPCKast CBUHbBA. [1apHbIE M OMHOYHBIE KH1-
BOTHBIE 3apeructpupoBansl B 2012 u B 2013 rr., B yacTHO-
ctr, 12.10.2012 6pIIO OTMEYEH B3POCIBIi ACTh(QHH C JeTe-
HeIeM. Beero 3apeructpupoBano 7 ocobeit. BepositHo, BH
PEIoK, HO OOBIYEH Ha aKBATOPUH, OCOOEHHO B OTHOCHUTEIIEHO
«TETIIBIE» TOMBI.

Hapgain. Onna Bctpeua 3apeructpuposana 14.09.2012 B Tou-
Ke ¢ KoopauHatamu 74°27,74" c.un. u 63°46,66” B.A. B 2013
I. 3aPETUCTPUPOBAHBI TPU BCTPEUH: JIBA OJUHOYHBIX HapBa-
na otMeueHbl 21 ceHTsa0ps (koopmunatsl 75°00,38° c.ar u
70°00,48" B.1., 75°01,05" c.m1. m 69°57,82" B.;1.) U mapa xKu-
BOTHBIX — 07 OKTA0ps (koopauHats! 73°16,81 c.m1., 65°05,39°
B.11.). JKHBOTHBIC C OMBHSIMH HE OTMEUCHBI HH Pa3y.

Benyxa. Becero 6su10 Tpu BeTpeun B utone 2012 1., BITFOUas
JBYX OIMHOYHBIX B3POCHBIX JKMBOTHBIX M IPYIIY U3 IBYX
B3POCJIBIX M OJJHOTO MOJIOZOTO )KUBOTHOTO, KOTOpasi ObLIa OT-
MedeHa y modepexbps CeBepHoro o-Ba Omm3 M. KoHctanTHH
18 aBrycra. B 2013 r. Op1a 3aperucTpiupoBaHa TOJBKO OAHA

Encounters of cetaceans on the water area of the Kara
Sea were very seldom, but almost all of them are
interesting in the context of extension of perceptions
about the dispersal of certain species.

Pikehead whales were registered several times within
all the three seasons. The encounters were registered
starting from the end of July (26.07.2013) till the end
of October (1.10.2012) and, as a rule, were noticed in
the periods of increased number of seals. Probably,
the most part of the whales, which species had not
been determined, related to these species as well.
Totally during three years 34 pikehead whales and 9
unidentified baleen whales were registered. As a rule,
the single animals were noticed, less often - pairs; and
the group of 6 pikehead whales moving towards the
strait was noticed near the Kara Gate on 10.08.2015.

Fin whale. The species were registered in 2012, 2013
and 2015. As a rule the single animals were met, and
once - a pair. The places of encounter in 2012 - 2013
were located at the water area having the shallow depths
(less than 80 m), but located in the close proximity to
the East-Novozemelskiy trench, i.e. in the community
habitats, which are almost common for the species.
The encounters were registered on 26.09.2012 and
13.10.2012 and 03.08, 10.08 and 23.08 in 2013. In
2015, two encounters of fin whales were registered
in the western part of the Kara Sea. Single animals
moving towards the Kara Gate strait were noticed on
10.08.2015 in the points with the coordinates 70°54,84"
N and 59°22,73" E, and on 11.08.2015 - 71°09,38" N
u 60°04,30" E.

Humpback whale was noticed once on 15.09.2012
in the points with the coordinates 74.28.05" N and
62.59.22" E.

Greenland whale for the first time was found in 2015.
4 encounters were registered in the eastern part of the
Kara Sea: on 04.09, 16.09, 04.10 and on 14.10.2015.
All the encounters took place at the water area section
between 77° and 78° N and 82° u 92°E. Also three
more encounters of Greenland whales were recorded
on 11.08.2015 at the west of the Kara Sea at the close
distance from the Kara Gate strait (refer to Chaadayeva
et al., this collection).

Common porpoise. The pairs and single animals were
registered in 2012 and in 2013, particularly, the adult
dolphin with calf were registered on 12.10.2012.
Totally 7 units were recorded. Probably, the species are
rare, but common at the water area, especially during
relatively “warm” years.
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B3pocias Oemyxa (11.10). B memom Ha mpoTsbkeHHH 0OJb-
mIeit yactu 6e3neJHOro neproaa (MIob - ceHTsI0ph) Oenyxa,
MO-BUAMMOMY, OTCYTCTBYEeT Ha OOJbLIEH YacTH OTKPBITOH
akBaropun Kapckoro mopsi. B 2015 1. Genmyx oTMeuanu npu
npoxoze yepe3 Kapckue Bopora u ganee B 3anafgHoil yacTu
Kapckoro mops 0 60 °© B.1.

Kocarka. OnpuHouHasi kocarka ObUTa 3aperucTpUpOBaHa
22.08.2013 B Touke ¢ koopmuHatamu 75°01,551" c.m. u
68°26,128" B.1. [lo-BuaMOMY, 3TY BCTPEUIy MOXKHO paccMa-
TPUBATh KaK CIy4alHYIO.

Benomopneiii nenbduH. Bup ormeuancst HEOTHOKpAaTHO B
2012, 2013 u 2015 rr. 3aperucTprpoBaHbl KaK OAMHOYHBIE
JKMBOTHBIE, TaK ¥ TPYIIbI, HACUUTHIBaoNMeE 10 17 nenbdu-
HOB. BcTpeun oTrmedanuch B MEpHOA ¢ MOCIEAHEH JeKabl
UIONS TI0 CepelHYy OKTAOps ¥, KaK INpaBWIIO, MOSBICHHUE
JKMBOTHBIX COBIAJaJIO IO BPEMEHH C TTOBBIIICHUEM YHCIICH-
HocTH TroneHe. Ckopee BCEro, BCe 3aperucTpUpPOBAaHHEIE B
X0JIe HaOJIIONCHNH, HO HE OIpEe/IeNICHHBIC 110 BUAA MPEACTa-
Butenu Lagenorhynchus, Takxe MOTYT OBITh OTHECEHBI K
JaHHOMY BHAy. Bce nenb(uHbl OBUIM OTMEUYEHBI TOJIBKO Ha
aKBaTOpHH, JIeKareld BIodbh modepexksbss Homoit 3emmn u
npu noxxoze k nponusy Kapckue Bopota, n Hu pasy — Ha
OTKpBITON akBaropun Mexay CeBepHbIM ocTpoBoM Hosoit
3emnu U 0. benblii.

Bce oTMeucHHBIC BHIBI JACTOHOTMX OTHOCATCS K YHCITY
00brynbIX 1711 Kapckoro Mopst.

Ha puc. 3 mpencraBieHsl MecTa BCTped KHTOOOPA3HBIX B
TedeHne moneBbIX ce30HOB 2012, 2013 u 2015 rr. Cremy-
€T OTMETHTbh, YTO JIOKAJIbHBIC 30HBI KOHIIEHTPAIINH BCTPET
Ha PUCYHKE HE CBHICTEIBCTBYIOT O Au((PepeHINPOBAHHOM
pacupeneneHn MOPCKHX MIICKONUTAOIINX HA aKBaTOPUH
Kapckoro Mopsi, a SBISIOTCS PE3ysbTaTOM IPOBEICHUS Ha-
OrofeHNiT TIPEUMYIIECTBEHHO C CYIOB T'€0JOTOPa3BENKH,
paboTaromux B 4YeTKO odepdeHHbIX rpaHumax. lllects u3
BOCBHMH 3aPETUCTPUPOBAHHBIX BUAOB KHTOOOPA3HBIX B LICH-
TpaJIbHOM M BOCTOYHOU yacTax Kapckoro mops mpexne He
BCcTpeyanuch. bemyxa W Manplid MOJNOCAaTHK CPaBHUTEIBHO
o0braabl. OUHBAN U OeITOMOpIBIH AeTb(pUH BCTPEUAIHCH B
XOJIe BCEX TpeX MOJIEBBIX ce30HOB. [lo-Buanmomy, oba BuIa
PETYISIPHO MCTIONB3YIOT akBaTtopuio Kapckoro mMops B Kade-
CTBE TPAH3UTHOW 30HBI M MOTYT OBITH BKIIIOYEHBI B COCTaB
MecTHO# TeprnodayHnsl. Xapakrep npeObBaHus B Kapckom
Mope rop6ada, TPEHJAHICKOIO KHTa, HapBajia, KOCATKH H
OOBIKHOBEHHOW MOPCKON CBHHBH TPEOYIOT yTOYHEHIIS.

Narwhal. One encounter was registered on 14.09.2012
in the point having the coordinates 74°27,74" N and
63°46,66" E. The encounters were registered in 2013:
two single narwhals were noticed on September 21
(coordinates 75°00,38" N and 70°00,48" E, 75°01,05' N
and 69°57,82" E) and a pair of animals - on October 07
(coordinates 73°16,81" N, 65°05,39" E). The animals
with tusks had never been noticed.

White whale. Totally three encounters were in July
2012, including two single adult animals and a
group of two adults and one young animal, which
was registered near the coast of the Severniy Island
close to the Konstantin cape on August 18. Only one
adult white whale was registered in 2013 (on 11.10).
Generally, during the major part of ice-free season (July
to September) the white whales, probably, is absent
at the major part of open water area of the Kara Sea.
The white whales were noticed in 2015 when passing
through the Kara Gate and further in the western part
of the Kara Sea up to 60 ° E.

Killer whale. Single killer whale was registered
on 22.08.2013 in the point having the coordinates
75°01,551" N and 68°26,128" E. Probably this
encounter can be considered as occasional.

White-beaked dolphin. The species were noticed on
numerous occasions in 2012, 2013 and 2015. Both
single animals and groups were registered, which
comprised of up to 17 dolphins. The encounters were
noticed during the period from the last decade of July
till the middle of October and, as a rule, the appearance
of animals coincided in time with the increase of the
seal number. Most probably, all the representatives of
Lagenorhynchus registered during the observations,
which species had not been determined, can also be
related to the given species. All the dolphins were
noticed only in the water area situated along the coast
of Novaya Zemlya and at the approach to the Kara
Gate strait, and never - in the open water area between
the Severniy Island of Novaya Zemlya and the Beliy
Island.

All the noticed pinnipeds species are rated as typical
for the Kara Sea.

The places, where the cetaceans were encountered
during the field seasons of 2012, 2013 and 2015, are
presented on figure 3. It should be mentioned that
local zones of encounter concentration on the figure
does not evidence the differentiated distribution of
marine mammals in the water area of The Kara Sea,

Mopckue mnekonutatowme Nonapktukn. 2018. Tom 2.
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and are the results of conducted observations for the
most part from the vessels of geological survey, which
operate within the strictly marked limits. Six out of
eight registered species of cetaceans in the central
and eastern parts of the Kara Sea have not been
encountered before. The white whales and pikehead
whales are quite typical. Fin whales and white-beaked
dolphins were encountered during all three field
seasons. Probably, both the species regularly use the
water area of the Kara Sea as a transit zone and can
be included in the structure of local theriofauna. The
nature of presence of humpback whales, Greenland
whales, narwhals, killer whales and common porpoises
are subjected to clarification.
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YaapaeBa n ap. Bcmpeyu epeHnaHdckux kumoe (Balaena mysticetus) e Kapckom mope

BOCTOYHO-ATIAHTUYECKOM, CAMON MaJOYHCICHHON MOMYJIs-
iy Buaa (Kpacnas Kaura PO, 2001). YucnenHocTs ee ore-
HHMBAaeTCs B HECKOJIbKUX JiecsiTkoB ocobeit (Shelden, Rugh,
1995).

BocrouHo-aTnanTH4ecKast MOMYIALNNS OCBaUBACT CyOapKTH-
4JecKue U apkTudeckue paitonsl CeBepHON ATiaHTHKH U ba-
perteBa Mopsi oT 60° 1o 85° c.1. U OT aKBaTOpUH K CEBEPYy
ot Ucnanmumu no mops JlanteBbix Ha BocToke (TommuiuH,
1937; Shelden, Rugh, 1995). Mectom Hanbomnee peryaspHbIX
BCTpeu ABJsIETCs paiioH apxunenara 3emist @panma-Nocu-
da (3®H), Torma Kak MOSBICHUE TPEHJIAHJICKHX KHUTOB B
JIPYTUX YaCTAX POCCHICKOW APKTHKH PErHCTPHUPYIOT Kpaii-
He penako (Belikov, Boltunov, 2002; Moore, Reeves, 1993).
Hcropuuecku apeait, BO3MOXHO, BKIIIOYAJl YaCTh aKBaTOPUU
Kapckoro mops (Jlo6anosa, Kapnam, 2014; Moore, Reeves,
1993). Ilo pe3yasraTaM ONPOCOB MU3BECTHO, YTO OJUHOYHBIX
KHTOB, BEPOSTHO, T'PEHJIAHACKHUX, PETUCTPUPOBAIN Yy Cce-
Bepo-3anajgHoro moodepexns Hosoit 3emmun B 1970-x . B
anpene 1988 r., Takke COITIaCHO OMPOCHBIM JAHHBIM, TPEX
TpeHIaHACKUX KUTOB Hadmonanmu B 300-350 kM K ceBepy OT
apx. Cesepnast 3emiis1. B CBsI3M ¢ 3TUM BBICKa3bIBATIOCh MHE-
HUE, YTO B OTAEIBHHBIC TOABI OAMHOYHBIC KUTHI MIIN HEOOIb-
IIMe TPYTITEI MOTYT HOSIBIATECS B ceBEpHOI yacT Kapckoro
Mops B BeceHHe-jeTHee Bpems (Belikov, Boltunov, 2002).

B aBrycre - Hos10pe 2015 1. B pamMKax CONMPOBOKAECHHUSI MOP-
CKHUX T'€0JIOTOPa3BEIOYHBIX PadOT Ha JIMIEH3HOHBIX Y4acT-
kax ITAO «HK «Pocuedts», pacnonoxennsix B Kapckom
Mope U Mope JlanTeBbIX, IPOBOAUIN MOHUTOPHHT MOPCKHX
muexonuraromux. HUC «T'eoApkrux» Haxoaunocsk B Kap-
ckoM mope ¢ 10 mo 14 asrycra, nBurasce u3 bapenuesa
Mops uepe3 nponus Kapckue Bopora B cTopoHy IponuBa
Bunpkuikoro. HUC «Teonor Amutpuii Hamuskue» (HUC
«’IH») ¢ 10.08 mo 04.11.2015 1. mpoBOIUIT HCCIEOBAHUS
B BocTouHOM wactu Kapckoro mops. Ha kaxnom u3 cynos
HaXO[WJIOCh N0 TpH HabOiromarens. HabmroneHus mpoBonu-
JIUCh HENPEPHIBHO HA MPOTSHKEHUH BCETO CBETION0 BPEMEHU
CYTOK.

11.08.2015 c cyana «I'eoApkruk» B 00:29 (MCK) mpakrtu-
YeCcKH cpasy mocie npoxoxaeHus nponusa Kapckue Bopo-
ta (70°37,51" c.ur. u 58°36,24" B.11.) OblIa 3aUKCUpOBaHA
BCTpeYa C TPEeHJIaHICKUMU KUTaMHU. J[Ba JKMBOTHBIX CIIOKOIi-
HO JIeXKaJIM Ha TIOBEPXHOCTH IVIa[JKOTO MOPSI HAa PACCTOSHUN
nopsiika 300 M OT MPOXOASIIIETO MUMO CYJHA, HUKAK Ha HETo
He pearupysi. Bropas napa rpeHiaHaCKuX KUTOB ObLIa OTMe-
yena B 01:49 (70°48,23" c.m1. u 59°03,24" B.1.). Kute! nu-
ranuck B HampasieHnu Kapckux Bopot. JKnBoTHBIE MITBI-
JIM CIIOKOWHO; TIOCIIE CEePUM HMOBEPXHOCTHBIX MOTPYKEHUMH
OHU NPOTIAJIK U3 NS 3peHus. TpeThst BcTpeda Mmpou3o0liia
B 04:38 Ha pacctostHuu okoso 100 kM ot Kapckux Bopot
B Touke ¢ koopauHatamu 71°09,38" c.mr. u 60°04,30" B.1.

or the east Atlantic, a species in very low population
numbers (Red Book of Russian Federation, 2001). It
numbers only several dozen animals (Shelden, Rugh,
1995). The East Atlantic population occupies the
subarctic and arctic regions of the North Atlantic and
the Barents Sea from 60° to 85° N, and from the waters
north from Iceland and to the Laptev Sea in the east
(Tomilin, 1937; Shelden, Rugh, 1995). The location
of most regular sightings is in the area of Franz Josef
Land Archipelago (FJL), while the appearance of
bowhead whales in other parts of the Russian Arctic
is very rare (Belikov, Boltunov, 2002; Moore, Reeves,
1993). Historically, the area may have included a
part of the Kara Sea water area (Lobanova, Kardash,
2014; Moore, Reeves, 1993). According to results of
interviews, it is known that single whales, probably
bowhead whales, were recorded near the northwestern
coast of Novaya Zemlya in the 1970s. In April 1988,
also according to survey data, three bowhead whales
were observed at 300-350 km north of the Severnaya
Zemlya Archipelago. In this connection, the opinion
was expressed that in particular years single whales
or small groups may appear in the northern part of the
Kara Sea in spring and summer (Belikov, Boltunov,
2002).

In August-November 2015, with support of marine
geological exploration projects, marine mammal
monitoring was carried out in the license areas of
PSC «Rosneft Oil Company», located in the Kara
Sea and Laptev Sea. The research vessel “GeoArctik”
was in the Kara Sea August 10-14, moving from the
Barents Sea through Kara Strait to Vilkitsky Strait.
R/V “Geolog Dmitry Nalivkin” (R/V “GDN”)
conducted research in the eastern part of the Kara Sea
from August 10 to November 04, 2015. There were
three observers on each of the vessels. Observations
were conducted continuously throughout the daylight
hours.

On August 11, 2015, a sighting of bowhead whales
was recorded on the vessel “GeoArktik” at 00:29
(MSK) almost at once after passing through Kara
Strait (70°37.51" N and 58°36.24" W). Two animals
were laying quietly on the surface during calm seas at
a distance of about 300 m from the passing ship, not
reacting to it at all. The second pair of bowhead whales
was noted at 01:49 (70°48.23" N and 59°03.24" W).
The whales moved in the direction toward Kara
Strait. The animals were swimming calmly; after a
series of surface dives, they disappeared from the
field of view. The third sighting occurred at 04:38
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OpuHouHbIH KuT Haxomwics B 1500 m ot kopabist. YKuBot-
HOE HETOPOILIMBO JBUTAJIOCh B IMPOTUBOMOIOKHOM JBUXKE-
HUIO Cy/{HAa HallpaBJIE€HUH oA yroM nout 90° k Hemy. IIpo-
JOJDKATENBHOCTD HAOI0IeHHs ObLIa 04eHb KOPOTKOM, Iociie
BTOPOTO ITOrPyXeHHsI 00HAPYKUTH KUTA OOJIBIIE HE YAAIOCH.

YcnoBust HAOMIONEHNUS B TEYSHUE BCETO BPEMEHH ObLIN YI0B-
JIETBOPUTEIHHBIMU: BOJIHEHHE Mopsi cocTapisuio 0-0,5 Gana,
BUIUMOCTh — He MeHee 5 kM. Cy[JHO IBHrajioch CO CKOPO-
cThi0 OKOJIO 10 y3710B B CeBEpPO-BOCTOUYHOM HAIpaBJICHUH.
I'peHsIan/icCKue KUTHI OJJHO3HAYHO UIACHTU(QUIIMPOBAIKICH MO
XOpOILIO BUAHOMY ABYropooMy mpoduiito, uepHoil okpacke
TYJIOBUINA ¥ OTCYTCTBUIO CIIMHHOTO TUIABHUKA. AKTHBHOCTb
BCEX BCTPEUCHHBIX KUTOB ObLiIa HU3Kas WK cpeHsisi. becro-
KOMCTBa, CBSI3aHHOTO C TIPOXOXKACHHEM MUMO HHX CyIHA, HE
HaOJIIOAI0Ch.

16 cents6ps 2015 . B 05:30 ¢ xomoBoro moctrka HUC «Ie-
omor JImurpuit Hamuekua» ogauM u3 aBTopoB (K. Bopayko-
BEIM) B TOUKe ¢ koopauHatamu 78°18,677 " c.ur. u 90°18,028°
B.I., PaCIOJIOXEHHON K 3amany oT apX. CeepHas 3emi,
ObUTM OOHApYXEHBI M CHATHI HA KaMepy JiBa MPEHIIAHACKUX
knTa. JKUBOTHBIE HAXOIMIIMCH HA PACCTOSIHUM OKOJIO | KM OT
cyaHa. Bpemst HaOmoieHnst 0T MOMEHTa 0OHApy>KeHUsI KHTOB
JI0 TIEPBOTO HOTPY>KEHUsI HE TpeBbInIano 5 MuH. [loBropHOE
TIOSIBJICHNE KUTOB MPOU30LLIO HA paccTostHuM 800 M oT cyn-
Ha. KuTel Haxoquimce y moBepxHocTH okoio 10 muH, rmocie
MIOTPY3WIINCh B BOLy W OOJbIIE B MOJIC 3PEHHS HE MOSBIIS-
mck. B ToM ke paiione B TedeHHe Mecsina ¢ Hadajia CEHTA0ps
TI0 CepeIMHy OKTAOPs OblM 3a(hMKCHPOBAHEI 1IIe TPH BCTPe-
yn ¢ ycarbiMu kutamu: 04.09, 04.10 u 14.10.2015. Ilpu-
CYTCTBHE KHUTOB KaXIIbIH pa3 ONpenessioch 1Mo (hOHTaHaM.
Onu ObUTH JBYXCTPYHHBIMHU, KyCTOOOPa3HBIMU M JOCTHT AN
B BBICOTY 5-6 M, T.e. IMENH NPU3HAKH, XapaKTepHbIC LIS
(OHTAHOB TpeHIaHACKHX KUTOB. ITymmcTeIii, nHOTAA NMe-
IOIINi IPU3HAKK JBYXCTPYHHOTO (CepaueBUIHOTO), (GQOHTaH
OTMEYaeTcs TAKKe y CephIX KUTOB. B HacTosiee Bpems 1moa-
TBEP)KICHO, YTO Cepble KUTHI U3 YyKOTCKO-KaIH(OPHUIICKO-
TO CcTajia MOTyT NnpoHuKaTh B Mope JlanTeBrix (lInak u ap.,
2011). OHako Takue BCTPEUH HOCAT CAMHUYHBIA XapakTep,
a ciydau OOHapyKeHHs cepbIx KToB B Kapckom Mope Heus-
BECTHBI. YUUTBHIBAsI BCE BBIILIECKA3aHHOE, a TAKXKE OJIHO3HAY-
HO TIOATBEP>KACHHOE ITPUCYTCTBHUE Ha aKBaTOPHUH TPEHIIaH-
CKHX KHTOB U CXOJICTBO HaONIOZAaeMbIX (DOHTAHOB C TEMH,
KOTOpBIC BHJICII BO BPEMsl BCTPEUH C IAapOi TPEeHIaHICKUX
KHTOB 16 ceHTOps1, Oosiee BEpOSTHBIM IPEACTABISAETCS, YTO
BO BCEX TpeX CIyJasix Tarke OblIN 3aMKCHpOBaHbI (oHTa-
HBI TPEHJIAHACKNX KUTOB.

Bce rpennanackue KuThl, OTMEYEHHBIE Ha 3amane Kapckoro
Mopsi, OBIITH 3apETUCTPUPOBAHBI B TeUEHHE OTHOro JHS — 11
asrycra. [IomrMMo HHX, 3a KOPOTKHMiI IPOMEXYTOK BPEMEHU
¢ 00:00 no 05:00 ¢ Toro xe cyaHa OBLIO 3apErHCTPUPOBAHO

at a distance of about 100 km from Kara Strait at
coordinates 71°09.38" N and 60°04.30" W. A single
whale was observed about 1500 m from the ship. The
animal moved slowly in the direction opposite to the
ship’s movement at an angle of almost 90° to it. The
duration of the observation was very brief, the whale
could no longer be detected after the second dive.

The conditions of observation were satisfactory
throughout the entire time: heaving of the sea was
0-0.5 points, visibility was at least 5 km. The vessel
was moving at about 10 knots in the north-east
direction. The bowhead whales were unambiguously
identified by a well-marked double-hump profile,
black coloration of the body and absence of the dorsal
fin. The activity of all whales sighted was low or
medium. Anxiety related to the passing of the vessel
was not observed.

On September 16,2015, at 05:30, two bowhead whales
were observed and photographed from the flying
bridge of R/V “Geolog Dmitry Nalivkin” by one of
the authors (K. Bordukov) at coordinates 78°18.677"
N and 90°18.028" W, located to west of the Severnaya
Zemlya Archipelago. The animals were at a distance
of about 1 km from the vessel. The time of observation
from the moment of detection of the whales to the first
dive did not exceed 5 minutes. The whales reappeared
at a distance of 800 m from the vessel. The whales
were at the surface for about 10 minutes, and then
they dove and did not appear in the field of vision. In
the same area, from early September to mid-October,
sightings of baleen whales were recorded: September
04, October 10 and October 14, 2015. Each time, the
presence of whales was detected by the blows. They
were double-jet, bush-like and reached 5-6 m in height,
i.e. they had the signs typical for blows of bowhead
whales. Bushy, sometimes having signs of the double-
jet (heart-shaped) blow is also noted in gray whales.
It has now been confirmed that gray whales from the
Eastern gray whales stock can penetrate the Laptev
Sea (Shpak et al., 2011). However, such sightings are
isolated instances, and the cases of detection of gray
whales in Kara Sea are not known. Considering all
things above, as well as the unequivocally confirmed
presence of bowhead whales in the water area and
the similarity of the observed blows to those seen
during the sighting of a pair of the bowhead whales
on September 16, it seems more likely that in all three
cases the blows of bowhead whales were recorded.

All bowhead whales noted in the west of the Kara
Sea were recorded within one day — on August 11.
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Puc. 1. Mecra BcTped rpeHIaHIcKkux KutoB B Kapckom mMope B aBrycrte - oktsiope 2015 .

Fig. 1. Places of bowhead whale sittings in the Kara Sea in August - October 2015

emie 13 BcTped KUTOOOPA3HBIX, BKIIFOYAS 7 MAJIBIX MOJIOCATHU-
KoB (Balaenoptera acutorostrata), 1 punsana (B. physalus)
u 6onee 70 6enyx (Delphinaptera leucas). Tlpubmu3utenbHO
3a 12 yacos no HUC «I'eoApkruk» depe3 mponus Kapckue
Bopora npocnenosano HUC «I'eonor Imutpuit Hanuxkumy.
C Hero B nepHoJ] NPOXOXKICHHS Yepe3 MPOJIUB U cpasy Mmocie
BbIxona B KapckoM Mope ObLIO 3aperucTpHpPOBaHO 5 BCTpEd
C KUTaMH, CPEAN KOTOPBIX OBUIO 9 MaJIbIX MOJIOCATHUKOB | 1
¢unBaI1. BonpIas yacTe KUTOB, 3apEerUCTPUPOBAaHHBIX C 000-
UX cynoB, apuranuch k Kapckum Boporam B cropony bapen-
1[eBa MOpsL.

In addition, in the short time interval from 00:00 to
05:00, 13 more sightings of cetaceans were recorded
from the same vessel, including 7 common minke
whales (Balaenoptera acutorostrata), 1 fin whale
(B. physalus) and over 70 belugas (Delphinaptera
leucas). For about 12 hours, R/V “GeoArctik” reached
R/V “Geolog Dmitry Nalivkin” through the Kara
Strait. Five sightings of the whales were recorded from
it during passage through the strait and immediately
after entering the Kara Sea, among them 9 common
minke whales and 1 fin whale. Most of the whales
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Berpeun B 1oro-Boctounoit yactu Kapckoro Mops pasnece-
HBI BO BPEMEHH U MPOCTpaHCTBE. B ceHTsOpe KuThl ObLIM
oOHapy>keHbI B 60Jiee I0JKHBIX YYaCTKaX U HAXOAMINCH OJH-
xe Kk apx. CeBepHas 3eMJIs Ha paccTOsTHUHU nopsiaka 70 kM oT
0. BopoHnHa; TOUKH BCTped KNTOB B OKTAOpE OBUTH CMEIICHBI
OTHOCUTENBHO INEepBBIX BeTped Ha 150-200 kM B ceBepo-3a-
IaJHOM HarpasieHuy (puc. 1). Bo3amoxxHo, 4To Ha akBaTopun
BECh 3TOT IEPHOJ AepKanach OJHA U Ta XKe Mapa KUTOB.

Y4uTHIBas Bce JaHHBIE O 3apETUCTPUPOBAHHBIX C aBIYCTa 110
OKTAOPH BCTpEUax, MOXKHO MPEIION0KHUTD, YTO TPYIIIa MU
HECKOJIBKO TPYIIN T'PEHJIAHACKUX KHTOB, TIOCTETIEHHO CMe-
asICh BIOJb KPOMKH OTCTYMAIONINX JIBIOB OT apX. 3®U B
I0T0-BOCTOYHOM HAIIpaBJICHUH, IPOHUKIIN Ha ceBep Kapcko-
ro Mopsi. CommacHO KapTaM JIeOBOM OOCTaHOBKH W3 apXH-
Ba AAHUU, nipeacraBieHHbIM Ha caiite uHcTHTyTa (http://
www.aari.ru/), JiemoBasi mepeMbldKa MEXIy apXuIiejgaramu
Hogas 3emns u CeBepHas 3emis, paznensromas bapente-
Bo U Kapckoe mMops, crana mpeonoanMoii Al KUTOB B Iep-
BOM TIONIOBHHE HIOHS, IIPU 3TOM OoJiee WM MEeHee KpYITHBIE
JIEMIOBBIE TIOJSI COXPaHsUTMCh Y ocTpoBOB CeBepHOU 3emiun
BILIOTh JIO CEpPEMHbI aBrycra. TakuM o0pa3oM, KUThI MOTJIH
monacTk B Kapckoe mMope He paHee MepBOil eKaabl MIOHS.
YacTh KUTOB CTasla JBUraThCcs K BEIXOAY B bapenieBo mope
yepe3 Kapckue Bopota, a yacTs 3agepkanack B BOAax, IpH-
MbIKaromux Kk CeBepHOl 3emite.

Mo nabmonenusiM ¢ 6opra cyaHa Ha 0ro-BocToke Kapckoro
MOps B palioHe, Iie ObUTM OTMEYEHBI T'PEHIIAHJICKHE KHUTBHI,
B CEHTSIOpE PETYSIPHO BCTPEUaIMCh aiicOepry 1 OMHOYHbIE
JIBJIHBL, a TaKKe HEOOJIBIINE JIEA0BbIC TOJS C1aboi Cro-
yeHHocTH (1-2 6annma), HO OoJbIIast YacTh MOPs OBLIA TIOJN-
HOCTBIO CBOOOIHA OTO J1bAa. HecMoTps Ha TO 4TO TpeHIIaH -
CKHE KUTBI TPAIMIIMOHHO PACCMaTPUBAIOT KaK KJIACCHIECKUN
narouIbHBINA BUM, JUIA HUX OIMCAH JOCTaTOYHO LIMPOKHH
CHEKTP TPEANOYNTAEMBIX MECTOOOMTAaHMH, a MpPOCTpaH-
CTBEHHOE pacIpe/ieicHUE B JICTHEE BPEMs IIOJBEP>KEHO 3Ha-
YUTEIIBHBIM MEXIOJOBBIM M3MEHEHUSIM M HaXOJHUTCS IO
BiussHueM MHOTHX (haktopoB (I'aBpmito, Tperssikos, 2008).
B gactHOCTH, OBUIO TIOKa3aHO, YTO NP MOHMKEHHUH JISJOBH-
TOCTH aKBaTOPHUHU KHUTBHI MOTYT BBIOMpATh B KadecTBE Mpel-
MOYMTAEMBIX MECT OOMTaHMS MEJIKOBOIHBIC INPHOPEIKHBIE
y4acTku ¢ penkumu mpaamu (Moore et al., 2000; Treacy et
al., 2006). Takum 00pa3oM, MOSBJICHUE TPEHIAHICKUX KUTOB
Ha cBOOONHOI OTO JbJa akBaropuu Kapckoro mMopsi, B ToM
YHCIIC U HAa MEJIKOBOIHBIX y4acTkax BONMm3m apx. CeBepHast
3emrsl, yKIIaJpIBaeTCs B PyCIIO CYLIECTBYIOLIUX HPE/ICTaBIIC-
HUI 0 OMosIorny BUIA.

Bonpmmii mHTEpEC NpeacTaBiIseT BONPOC O IPUUMHAX MIPaK-
THUYECKH OJJHOBPEMEHHOTO MOSBIICHUS! CPABHUTEILHO OOJIb-
IIOTr0 YMCIIa )KMBOTHBIX B paliOHE, I7ie paHee OHU HHUKOIna
HE OTMEYaJMCh. 3aperucTpupoBaHHble B Kapckom Mope

recorded from both vessels were moving to Kara
Strait in the direction towards the Barents Sea.

The sightings in the southeastern part of the Kara
Sea are separated in time and space. In September,
the whales were found in more southern areas and
were closer to the Severnaya Zemlya Archipelago at
a distance of about 70 km from Voronin Island; the
locations where sightings of the whales occurred
in October shifted relative to the first sightings by
150-200 km in the north-west direction (Fig. 1). It is
possible that the same pair of whales was in the area
for the whole period.

Given all the information on the sightings recorded
from August to October, it can be assumed that a
group or several groups of bowhead whales, gradually
shifting along the edge of the waning ice from ZFI
Archipelago in the southeast direction, penetrated to
the north of the Kara Sea. According to ice condition
maps from the Arctic and Antarctic Research Institute
(AANII) archive, presented on the Institute’s website
(http://www.aari.ru/), the ice causeway between the
archipelagos Novaya Zemlya and Severnaya Zemlya,
which separates the Barents Sea and the Kara Sea,
became traversable for the whales in the first half of
June, with more or less large ice fields remaining in
the islands of Severnaya Zemlya until mid-August.
Thus, the whales could reach the Kara Sea no earlier
than the first 10 days of June. Some of the whales
began to move towards the Barents Sea through the
Kara Strait, and some stopped for some time in the
waters adjoining Severnaya Zemlya.

According to observations from the vessel in the
southeastern Kara Sea, in the area where bowhead
whales were sighted, icebergs and solitary ice floes
were regularly sighted in September, as well as small
ice fields of weak compaction (1-2 points), but most
of the sea was completely free from ice. Despite the
fact that bowhead whales are traditionally regarded
as a classical ice associated species, a rather wide
range of preferred habitats is described for them, and
spatial distribution in summer is subject to significant
interannual changes and is influenced by many
factors (Gavrilo, Tretyakov, 2008). In particular,
it was shown that, with a decrease in the ice extent
of the water area, the whales can choose shallow
coastal areas with disappearing ice as their preferred
habitats (Moore et al. 2000; Treacy et al. 20006).
Thus, the appearance of bowhead whales in ice-free
water areas of the Kara Sea, including shallow areas
near the Severnaya Zemlya Archipelago, fit into the
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TPEeHJIaH/ICKUE KHUTHI, BEposiTHEe Bcero, oTHocsTes K LHITH-
noepreHckoMy cTany. B memom 3a mepuosn ¢ aBrycra 1o ok-
Ts10pb 2015 1. B Kapckom Mope ObII0 0TMEueHO He MeHee 7
oco0el, 4TO COCTaBIsIeT 3HAYMMYIO YacTh CYIIECTBYIOIICH
niorynsiiyu. [losiBIeHne KUTOB B HETHITMYHBIX JUIS HUX paii-
OHaX APKTHKH MOXKET CBHJETEILCTBOBATh KaK O CIIBUTax B
TIPUBBIYHBIX TOBEIEHYECKUX IATTEPHAX, CBSI3aHHBIX C KIIH-
MaTHYeCKUMH U3MEHEHHUSMH, TaK U OBITH IEPBBIM CHI'HAJIOM,
CBHJIETEIILCTBYIOIIUM O MOCTEIIEHHOM YBEIMUSHUH YUCIICH-
HOCTH IIITHIIOEPTeHCKOTO CTaa.

HpI/IBe,Z[eHHLIe BBILIC Ha6J’HOZ[CHI/I5I SBJISTIOTCA TIEPBBIM JOKY-

mainstream of existing concepts of the biology of the
species.

The question of the causes leading to the almost
simultaneous appearance of a comparatively large
number of the animals in an area where they had never
previously been observed is of greater interest. The
bowhead whales recorded in the Kara Sea, most likely,
belong to the Spitsbergen stock. In general, during the
period from August to October 2015, at least 7 animals
were recorded in the Kara Sea, which constitutes
a significant part of the existing population. The

MEHTAJbHO MOATBEP)KICHHBIM (DaKTOM IMPHUCYTCTBHSA T'PEH-
naHjckoro kuta B Kapckom mope.

appearance of whales in the areas of the Arctic which
are not typical for them, may both indicate the shifts
in habitual behavioral patterns associated with climate
change, and be the first signal indicating a gradual
increase in the numbers of the Spitsbergen stock.

These observations are the first documented occurrence
of the presence of bowhead whales in the Kara Sea.
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Chakilev et al. Pacific walrus (Odobenus rosmarus divergens) population numbers and use of ...

Yakunes M.B., 3arpebenbusiii C.B., P16oB A.A.

AunHamunka YncrieHHoOCTU M pacrnpeaeneHme TMXOOKeaHCKOro Mmopxa
(Odobenus rosmarus divergens) Ha 6eperoBbix fexouiwiax B
YyKkoTCKOM Mope BO BpeMs fieTHe-0CeHHMX murpauum B 2014 r.

Uykotckuii pumuan PI'BHY « TUHPO-Lentp» (UykoTTUHPO), r. Aragsips, Poccus

Chakilev M.V., Zagrebelnyi S.V., Ryabov A.A.

Pacific walrus (Odobenus rosmarus divergens) population numbers
and use of Chukchi Sea coastal haulouts in summer-fall 2014.

Pacific Research Fishery Center, Chukotka Branch (ChukotTINRO), Anadyr, Russia

B netne-ocennmii ceson 2014 r. corpynauku YykorTUHPO
BeNM HaOJIOZCHHWE 3a JMHAMHUKOW YMCIEHHOCTH W pacrpe-
JIEICHAEM THXOOKEAHCKOTO MOpXkKa Ha 4ETBIPEX PEryNspHBIX
GeperoBbIx exonmax Yykorckoro noixyocrposa (M. Lmun-
ta, M. Bankapem, M. Cepane-Kamens n M. YHUKBIH) (puc.
1). B nocnennue ronsl B CBSI3M C COKPAIIEHHEM JICIOBOTO
(hoHa B BOCTOUHOM ApKTHKE TaHHBIE JIEKOUIIA TproOpenn
OTrPOMHOE 3HAYEHUE IS MOMYJISIUN TUXOOKEAHCKOIO MOp-
’Ka B MEPUOJ JIETHETO Haryiaa CaMOK U MOJNOJHSKA B UykoT-
CKOM MOpE M OCEHHEH MUTPALINH )KUBOTHHIX Ha 1or (KouHes,
2004; Cemenona, 2010; Kprokosa, 2012; Yakune u ap.,
2012, Yakunes u Koures, 2014).

Pacnag npmoB B Uykorckom mope B 2014 1. mpowmsoren
O4YeHb PaHO ITI0 CPAaBHEHUE CO CPEJAHEMHOTOJIETHUMH JIaH-
HBIMH (pHC. 2). YK€ B HIOHE OCBOOOIMIACH OTO JIbJA LIEH-
TpajbHas 4yacTh UyKOTCKOro MOps, a KO BTOpOHM Jekajie
HIOJISl MOPE MOJTHOCTBIO OTKPBLIOCH. DTO BBI3BAJIO JOBOJIBEHO
paHHUN BBIXOJ MOpKeH Ha JexOuma YyKkoTCKOro IMoiyo-
CTpOBa. HepBLIMI/I, B KOHIIC HIOJIA - Ha4YaJIC aBrycta, Hauajiu
(DYHKIIMOHMPOBATh CaMIIOBbIE JiexkOuIa Ha 0. KomounH n
Mmeice Unkuryp (A. Kounes; C. TacHOM, TU4YHBIE cOOOIIE-
Hus). Ha xaxxnom u3 nexoOur 3anerano He 6onee 1 000 3Be-
peii, B OCHOBHOM KpYIIHbIE, MOJIOBO3PEJIbIE CaMIIbl, CAMOK
W JIETEHBIIIEH MOJIOYHOTO BO3pacTa ObUIO HE3HAUYUTENBbHOE
KONMn4ecTBO. Takke MOpKM B HEOOJBIIOM KOJIMYECTBE (HE
6omnee 100 ocobeit) B KOHIIE MO BHIIUIA HAa 0. PaTMaHOBa
(3. PoInXBIpruH, TMYHOE COOOIIEHHUE).

ITpumepHO B 3TO k€ BpeMs HeOOIBIIOE KOJIMIECTBO MOPKEH
CTaJIO0 BBIXOAWTH Ha MbIce BaHkapeM, riie UX YHCIEHHOCTH
COXpaHsIach MPUMEPHO Ha OIHOM ypoBHE 10 31 aBrycra.
17 aBrycra MOp>KM HavaiW BBIXOZUTH W Ha Mbice LlImunra,
TJie UX YMCII0, KaK M Ha MbIce BaHkapem, coXpaHsuIoch Ha

During summer and fall of 2014, employees of
Chukotka Branch of Pacific Research Fishery Center
(ChukotTINRO) carried out monitoring studies to
determine the size of the population of Pacific walrus
and their use of four regular coastal haulouts on the
Chukotka Peninsula (Schmidt, Vankarem, Serdtse-
Kamen and Unikyn Capes) (Figure 1). During the
last years, considering the reduction of pack ice in
the Eastern Arctic, these haulouts have become very
important for the population of Pacific walrus during
the period when walrus females and youngsters
summer in the Chukchi Sea and when the animals
migrate south in autumn (Kochev in 2004, Semyonova
in 2010, Kryukova in 2012, Chakilev and others in
2012, Chakilev and Kochnev in 2014).

In 2014, break up of ice fields in the Chukchi Sea
happened earlier in comparison with long-term annual
average data (Figure 2). As early as June the central
part of the Chukchi Sea was clear from ice and for the
second decade the sea was totally clear of ice. This
caused the early arrival of walruses on haulouts of the
Chukotka Peninsula. The haulouts, which typically
started functioning in the end of July — early August,
were used as male haulouts on Kolyuchin Island and
Inkigur Cape (A. Kochnev; S. Tayenom, personal
commun.). There were no more than 1000 animals
on each of the haulouts, the majority of which were
large reproductive males. The number of females
and suckling youngsters was not significant. Also, an
insignificant number of walruses (not more than 100
individuals) arrived in the end of July at Ratmanova
Island (E. Rypkhyrgin, personal commun.)
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Puc. 1. Kapra paiiona uccnenoBaanii: 1 —m. lHImunara; 2 — m. Bankapewm; 3 — M. Cepane-Kamens;4 — M.

YHUKBIH (KPYTH - MAaKCUMAaJIbHAs YHCIEHHOCTB)

Fig. 1. Map of survey area:1— Cape Shmidt; 2 — Cape Vankarem; 3 — Cape Serdtse-Kamen; 4 — Cape

Unikin (circles - maximum number)

HU3KOM ypoBHe 10 31 aBrycra. Haunnas ¢ mepBoii 1exaabl
CEHTS0PsI, HaYaJICs POCT YHUCICHHOCTH JKUBOTHBIX Ha 3THUX
nexOuIax, 1 odlee Komm4ecTBo Mopxei nocrturio 21 000
oco0eit (7 000 Ha M. [lImMuara u 14 000 Ha M. Bankapem). K
3TOMY BpeMeHH UyKOTCcKoe MOpe ITOTHOCTBIO 0CBOOOIUIIOCH
OTO JIbJIa, U CAMKH C MOJIOYHBIMH JE€TEHBIIIAMH U MOJIObIE
HETOJIOBO3pEIible MOP)KH Hadalld BBIXOIUTh Ha CEBEpO-3a-
MaIHbIX JIeKOHIax YyKoTCKOro moyocTpoBa. MbI 3TO CBsI-
3bIBAEM C TEM, 4TO JieA yien 3a 50 - MeTpoBble H300aThl,
M caMKaM C JIeTEHBIIIaMU CTaJIO TSDKENIO A0OBIBaTh KOPM C
KPOMKH JIBJIOB, YTO BBIHY/IMJIO UX BBIATH Ha OEpEroBbIE JIeXK-

Around the same time, a small number of walruses
started to arrive on Cape Vankarem, where the number
remained small up to August 31. On August 17 walruses
started gathering on haulouts at Schmidt Cape where
about the same low number of walrus hauled out as at
Cape Vankarem; this number stayed low up to August
31. Beginning the 10 days of September, the size of
the population hauling out on these locations began to
rise, and the total number of walruses reached 21,000
individuals (7,000 on Schmidt Cape and 14,000
on Vankarem Cape). By that time, the Chukchi Sea
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Puc. 2. Pactipoctpanenue nb10B B Hykorckom Mope jietoM u ocenblo 2014 1. (Jaunsie U. S. National Ice Center):
A — 12 aBrycra; b — 16 cents10pst; B — 16 oxrs16pst; I' — 04 Hos6ps1; E — 02 nexabps
Fig.2. Distribution of Chukchi Sea ice pack in summer and fall 2014 (Date of U. S. National Ice Center):A — 12
August; b — 16 September; B — 16 October; I' — 04 November; E — 02 December

Ouia, TAe OHM MOTYT OTJOXHYTH U MOOBITH IHITY HA MEI-
KOBOJIBE.

Ha mrice Cepnare-Kamens, kak U B IpebIAyIINe TOABL, Mep-
BbIE MOP)KH B HEOOJIBLIIOM KOJIMUECTBE BHIIUIU B IIEPBOH Jie-
Kasie ceHTsI0ps. PocT uKcineHHOCTH 3Bepeii Ha JaHHOM JIexK-
OwlIlle Ha4aJICsl B KOHIE CEHTSIOPs — Hayajie OKTsA0pS, COBIaB
C YXOJIOM JKMBOTHBIX ¢ MbIca IlIMUITa ¥ MOCIEAHUM ITHKOM
YHMCJIEHHOCTU MOpkell Ha mbice BankapeMm. Ha Bcex uccne-
JIyeMBIX Jexouiiax 4 oktsiops Obuto 3adukcuposano 44 345
ocobeii. Cxopee BCEro 3TO CBS3aHO C IepepacipeesIeHu-
eM 3Bepell ¢ Ooree 3amaaHbiX JexOuny (0. Bpanrens, Mbic
Imuara). [anee MOpKH Hayalu MOKHIATH JISKOUILE MbIca
Bankapem u koHueHTpupoBaThcsi Ha Mbice Cepte-Kamenb,
rae 10 oxTsa0pst ObUT 3a)MKCHPOBAH NEPBBIA KPYITHBIN MUK
yucieHHocTH. K aToMy BpemeHH 1ieHTpalibHas yacTh YykoT-
CKOro MOps ObLIa eie 0cBOOOXKIeHa 0TO JIbI0B. Buanmo, B
OKTSIOpE 371eCh COOMPAIOTCSI MOPIKHU HE TOJIBKO ¢ Jieskouty y-
KOTCKOT'O MOJyOCTPOBA, HO U )KUBOTHBIE, KOTOPBIE TTOJOIIIN

had become completely clear of ice and the females,
together with suckling calves and subadult s, started
to gather on northwestern haulouts of the Chukotka
Peninsula. We associate this with penetration of ice
to depths below the 50-meter isobaths that made it
difficult for females to forage from the edge of the
ice pack. It forced the animals to haulout on coastal
locations where they could rest and forage in shallow
waters.

On Serdtse-Kamen Cape, as in previous years, the first
walruses arrived during the first 10 days of September
in low numbers. Walrus numbers then increased
beginning in the end of September — early October,
coinciding with animals leaving Schmidt Cape and
the peak size of the population thereof on Vankarem
Cape. As of October 4, the total number of walrus
counted on all haulout sites examined totaled 44, 345
individuals. Most probably, this number is associated
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¢ mobOepexbst AJISICKH, T.K. B Hauasie OKTSOpst ObUT 3aHKCH-
pOBaH 3BEph CO CITyTHHUKOBOW METKOW, yCTaHOBJICHHOH Ha
moOepeKbe AJISICKH.

K 15 oxTs10pst 3Bepu MOKUHYIW BCE 3amagHbe JISKOUIIa
CKOHIIEHTPUPOBAJKCH B paiione Mbica Cepare-Kamens, B To
e BpeMsi B HEOOIBIIIOM KOJIMYECTBE MOpIKel Hadamw (puk-
cupoBaTh B pailoHe cena MHUoyH. MakcumalnbHas 4nCiIeH-
HOCTh Moprked Ha Mbice Cepane-Kamens nmpumiack Ha 25
okTs10ps (113 443 ocobeii), korma Ha ydacTke Oepera mpu-
MepHO B 19,5 kM coOpanach MOUTH BCS MOMYJISIINS THXOOKE-
anckoro Mopxa (puc. 3). ITocie aToro B TedeHHne Tpex JHEH
MOPXH TIOKHHYJH JiexOutie Mpic Cepane-KameHns 1 Hauanu
KOHIIEHTPUPOBAThCsl B pailoHe MHYOYHCKON KOCHI, TAE€ UX
MUK YUCIICHHOCTH Tpuiecs Ha 26 Hosops (81 014 ocobeit).
K stomy Bpemenu 10-0anbHbli Jien Hadaa (HOPMHUPOBATHCS
B paiioHe KomrounHCckol TyObI M Ha 3amagHoM TMOOepeXbe
Ansicku. [Tocne 26 HOSOpst MOPKY TIOKMHYJIH Bce OeperoBbie
nexoumra B UyKoTCKOM MOpe U, BUAUMO, IIEPELIUTH Ha KPOM-
Ky JbJa U B paiion bepunrosa mponusa. B 2014 1. Mopxu
TaK)Ke BIIEPBBIE 32 MHOTHE OBl BHIIUIM HA Kocy B 15 km
1okHee ot c. JlopuHo B pailoHe MeunrMeHCKoro mposuBa.
3T0, CKOpEee BCET0, BBI3BAHO IUTEIFHBIM OTCYTCTBHEM JIbJIa
B OCEHHMH Mepuo, Tak Kak 3amep3aHue YykoTcKoro Mops B
3TOM TOJY 33/1€PKaJIOCh MTOYTH HAa MECHII.

Jannsle, nonydyeHnslie B 2014 1., moaATBEpKAaOT NPOJOIKA-
omieecs YK€ HECKOIBKO JIET CMEIICHHE JICTHE-OCCHHUX Me-
CTOOOHMTaHUI THXOOKEaHCKOTO MOp>ka u3 bepuHroBa Mops B
APKTUYECKHE BOJBI, YTO CBS3aHO C COKpAIICHUEM JICAOBOTO
(oHa B BOCTOYHOH ApKTHKE (HEOITyOIMKOBAHHBIC MaTepHa-
a1 UykorTUHPO). B 2014 1. Taxke mpou3ouuIo nepepac-
mpeAeeHue MOpakeH B mpeaenax UyKoTcKoro Mopsi.

Ha wmpbice llImunra 3admkcupoBana camasi HU3Kasi YHCIICH-
HOCTb 3Bepeit 3a Bce rojibl uccneaoBanuii ¢ 2007 1., B TO ke
BpeMsl TPOUCXOIUT COKpPAIIEHHE U CPOKOB (DYHKIIMOHHPOBA-
HUS 3TOTO JIexOuIa, a Ha MbIce BaHkapewm, Kak U B IpebITy-
IIKE TOJIbI, KOJIIMYECTBO 3BEpel U CPOKU (PyHKIIMOHUPOBAHHMS
JISKOUIIIA OCTAIOTCS IPUMEPHO Ha OJHOM U TOM K€ YPOBHE.

Hamm ma6monenns B 2014 . BHOBB TOKa3aJv 0co0oe 3Hade-
Hue nexonna Meica Ceparie-KamMeHs U1 MOMyISIAN THXO00-
KEaHCKOTO MOpyKa. JTO JEeKOHIIIE IBIAETCS CaMbIM KPYITHBIM
B MUpe Ha ceroguasammani neHs (Koanes, 2010). 3to cBs3ano
¢ TeM, 49To B paiione Mmpica Cepare-Kamenp pacmonaraercs
YYacTOK MOps C BBICOKOW Omomaccoii OeHToca, rae mpeod-
JaJaeT BBICOKONPOAYKTHBHBIE COOOIIECTBA IBYCTBOPYATHIX
MOITIOCKOB Macomacalcarea + Ennuculatennuis, KoTopbie
COCTaBIIAIOT 3HAYUTEIBHYIO JOI0 parora Mopxa (CupeH-
ko, 'aeB, 2007; Cupenko, 2009). MakcumansHasi YHCICH-
HOCTB, 3a(pUKCHpOBaHHASA Ha STOM JexOuire, cocraBuna 115
ThIC. )kUBOTHBIX B 2011 1. 1 113 ThIC. MOpKeii B 2014 1., uTO

with relocation of animals from westward haulouts
(Wrangell Island, Schmidt Cape). Further, walruses
started leaving the haulout of Vankarem Cape and
concentrating on Serdtse-Kamen Cape where the
first large peak of the population size was recorded
on October 10. By that time, the central area of the
Chukchi Sea was still free of ice. Probably, in October
the walruses gather there arriving not only from
haulouts of the Chukotka Peninsula but also from
coastal areas of Alaska since in early October there
was a sighting of an animal tagged in the coastal area
of Alaska.

As of October 15, the animals left all the westward
haulouts and concentrated in the area of Serdtse-
Kamen Cape. At the same time, an insignificant
number of walruses were detected in the area near
Inchoun village. The maximum size of the walrus
population on Serdtse-Kamen Cape on October 25
was 113, 443 individuals. This was when almost the
entire population of Pacific walrus gathered along a
19.5 km long distance of the coastal area. Thereafter,
walruses left the haulout on Serdtse-Kamen Cape
within three days and began concentrating in the
area of the spit near Inchoun village where the
peak size of population there was on November 26
(81,014 walrus). By that time, pack ice (the ice with
a concentration of 10) began its formation in the area
of Kolyuchin Bay and on the western coastline of
Alaska. After November 26, walruses left all coastal
haulouts in the Chukchi Sea and probably relocated
on the ice edge and into the area of Bering Strait. Also
in 2014, and for the first time ever, walruses arrived
on the spit located 15 km the south of Lorino village
in the area of Mechigmenskiy Strait. This occurrence
was likely caused by the long-term absence of ice in
autumn due to the freeze up of the Chukchi Sea in that
year was delayed almost for a month.

The data obtained in 2014 confirm the continued
shifting in late summer-early fall of walrus haulout
locations within the Bering Sea to Arctic waters for
several years. This occurrence is caused by reduced
pack ice in the eastern Arctic (unpublished materials
of Chukotka Branch of Pacific Research Fishery
Center (ChukotTINRO)). Also in 2014 there was re-
allocation of walruses within the boundaries of the
Chukchi Sea.

On Schmidt Cape the population of walruses was
found to be lowest for all years of monitoring since
2007. At the same time, the duration of use of this
haulout was also reduced. On Vankarem Cape, the
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Fig 3. Dynamics of walruses at coastal rookeries (Chukchi Sea) in 2014

COCTaBIIIET OCHOBHYIO YacTh momyssinuu (129 Tric. ocobei,
[0 JaHHBIM MOCIEeTHUX aBuaydeToB; Speckmanetal., 2010,
2011). B 2014 1. mpomn30mnuIo cokpamieHne cpoka HyHKIIHO-
HUPOBaHUS JaHHOTO JexOuma. Eciau B mpesiaymume roab
MOP)KH TOKHJAI Oeper B MEpBOW NeKane HOsSOps, Korma
MOpe HayMHaJo 3amep3arh, T0 B 2014 1. 3Bepu MOKUHYIH
Mmbic Cepare-KameHs B TpeThel Jiekaie OKTAOps, Korna jeq
eIle Haxowics Ha 3amajae ot Komrourmackoit ['yOsr.

ITocne yxona 3Bepeit ¢ mbica Cepaue-KameHns Mopixu Bep-
BBIC 32 MHOTHE TOIIbI BO BTOPOU IOJIOBHHE HOSOPS BBIILTH
Ha Koce B paiioHe cena MHYOYH B konuuecTBe 0KojI0 80 ThIC.
ocobOeii. Takoe YrCIO 3BEpeit Ha 3TOM JIeKOHIIIE 3ahUKCHPO-
BaHO BIIEPBEIC. BHUIMMO, OKWHYB 3aIaHbIe JIS)KOHIIA, MOp-
KU B KOHIIE OCEHH HE BCTPETHJIN JIbJ]a BOJHM3H OT Oepera, Tie
OBl OHM MOIJIH OTIOXHYTbh, M UM MPUILIOCH JIBUTAThCS BIOIH
MOOEPEKbsl Ha BOCTOK, T€ OHU U BBHIIUIA B TAKOM KOJIMYe-
CTBE Ha yAOOHOM JIJISI OTIBIXA YY4acTKe Oepera.

Pabota ObL1a BRIOHEHA B paMKax npoekTa «FccnenoBanne
OeperoBbIX JIEKOUII] MOPKEH M OCEHHUX KOHIIEHTpalui Oe-
JIBIX MenBeael B UykoTckoM Mope» Ipu noupaepxke Pyccko-
ro reorpaduyeckoro o0rrecTBa. ABTOPHI TaKXKe BBIPAXKAIOT

same as in previous years, the number of animals and
the duration of use of the haulout remain on about the
same level.

Our observations in 2014 again showed the paramount
importance of the haulout on Serdtse-Kamen Cape for
the Pacific walrus population. This haulout is the world
largest as of today (Kochnev, 2010). Its importance
is the result of the location in the area of Serdtse-
Kamen Cape and of the high productivity in the
surrounding sea with high biomass of benthos, among
which predominate the high-productive assemblages
of bivalves Macomacalcarea and Ennuculatennuis.
These bivalves represent a significant percentage of
walruses diet (Sirenko, Gayev, 2007, Sirenko, 2009).
The highest population observed on this haulout
consisted of 115, 000 animals in 2011 and 113,000
walruses in 2014; this represents the majority of the
population (129, 000 individuals, according to results
of the last aerial surveys; Speckmanetal., 2010, 2011).
In 2014, the duration of use of this haulout declined.
In previous years walruses left the coast in the first 10
days of November when the sea began to freeze, but in
2014 the animals left Serdtse-Kamen Cape in the third
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OnarogapHocty xuTeisiM Yykorckoro aBroHomHoro okpyra | decade of October, when ice was still concentrated in
Jemunoy M.H, Kaspsr C.U., Cus-Cusy E.b. 3a npenocras- | the west of Kolyuchin Bay.
JICHHBIE JaHHbIE TI0 MOHUTOPHHTY YHCIEHHOCTH THXOOKEaH-

CKHX MOp3Keil Ha GePETOBBIX 3aEHKKaX. After the animals left Serdtse-Kamen Cape, for the

first time over the years, over 80,000 walruses arrived
on the spit in the area of Inchoun village. This large
number had never occurred there before. After leaving
the westward haulouts, walruses did not encounter
pack ice near the shore on which they might rest. This
forced them to move toward the coastline to the east,
where they arrived in large numbers and hauled out on
shore to rest.

The present work was performed within the project
named “Research of coastal haulouts of walruses and
autumn concentration of polar bears in the Chukchi
Sea” with the support of Russian Geographical Society.
The authors also give their highest appreciation to
Chukotka Autonomous District’s locals Deminov
M.N., Kavry S.I., Siv-Siv E.B. for presenting data
concerning monitoring of Pacific walruses population
size on coastal haulouts.
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Yaxunes M.B.!, Kounes A.A .23

BeperoBble nexébuwa mopxen (Odobenus rosmarus divergens) Ha
o-Be KontounH n mbice Cepaue-KameHb (YykoTtckoe mope) B 2015 r.

1 TuxooKkeaHCKHI HAYYHO-HUCCIICIOBATEIBCKHUI PHIOOXO3SIMCTBEHHBIN IeHTp, UykoTckuii ¢pumuan (HykorTUHPO),

AmHanpipb, Poccus

2 UnctutyT 6nonoruueckux npodinem Cesepa (MBIIC) IBO PAH, Maranan, Poccus

3 HaunonansHel napk «bepunrusy, Ilposunenus, Poccus

Chakilev M.V.!, Kochnev A.A.>?

Pacific walrus (Odobenus rosmarus divergens) coastal haulouts at
Kolyuchin Island and Cape Serdtse-Kamen’, Chukchi Sea, 2015

1 Pacific Research Fishery Center, Chukotka Branch (ChukotTINRO), Anadyr, Russia
2 Institute of Biological Problems of the North, Russian Academy of Sciences, Far East Branch, Magadan, Russia

3 Beringia National Park, Provideniya, Russia

MoHuTOpHHT OeperoBhIX JeKOWIT MOpkel B UyKOTCKOM
Mope B 2015 . ObIT OrpaHUYeH ABYMS MOICIHEHBIMHU ydacT-
Kamu: 0-B Komrouns (Habmonenuns Bemytes ¢ 2003 1.) 1 MbIC
Cepmue-Kamens (Habmonenus seayTces ¢ 2009 1.). Coop naH-
HBIX BeNM 1o oOmenpuHATeiM MeTomukaMm (Kounes 20006a;
Kounes, 2011).

Ha o-Be KomrounH nexOuiiie Havyamno IeHCTBOBATh B [BAI-
LAThIX YHCIaxX WIONs, IpUMepHo uepe3 1-1,5 Hexenu mocie
pacrazia OCTaTOYHBIX JIBJIOB y MoOepexbs. B mepBelil 1eHb
HaOonenuii (7 aBrycra) 4MCIICHHOCTh MOpKel ObLia ole-
HeHa B 595 ocobeii Ha Oepery U B MPUOPEKHOM aKBaTOPHH.
B nanpHelinieM TMHAMHKA YUCICHHOCTH ObLiIa CKAYKOOOpas-
HOﬁ, HO KOJIMYCCTBO KUBOTHBIX B TCUCHUE CC30HA HE ITPCBLI-
11aJ10 OTMETKY B 4-5 ThIC. JIexOuiie neiicTBoBaso 10 7 OKTsI-
Ops1, ocCJIe Yero HabIFOIaITH JIUIb SAMHUYHBIX KHBOTHBIX.

Ha mpice Cepame-KameHs mepBbie MOPIKH OSIBIIIHCE 26 aB-
rycta B xommdectBe 200 ocobeit Ha HEOONBIIOM ydacTKe K
10r0-BOCTOKY OT MbIca (C. TaeHoM, TruHOE coobmeHne). Pe-
TYISIpHBIC Y9eThl OBUTN Ha4yaThl 2 CEHTAOps. B TeueHmne 3to-
TO MecsIa 3BEpH 3aJIeraiy Ha HECKOJIBKUX YyJacTKaX MEXKIy
Mmeicamu Ceparie-Kamens u KaHrymMaH, a BX MaKkCcHManbHas
YUCIICHHOCTH 110 22/09 He mpeBbImana 5 ThIC. 0codei (prc.
1). B aToT mepuon quHaMUKa YHCIEHHOCTH Ha Mbice Cepr-
ne-Kamens Ob11a cxonua ¢ 0-som KosmrounH.

[epBhiii HeOOMBIONW CKavOK yuciaeHHOCTH (1m0 10-11 TEIC.)
Ha MbIce Ceprrie-KaMeHb ObLT OTMEUeH B IOCIIeTHeH eKae
ceHTsI0ps1. 23.09 YuCcIeHHOCTh MOpIKEl JOCTHIIIA TUKOBOTO
3HaueHus B ceHTss0pe (9 400 Ha Gepery u 1 336 Ha maBy
M OTMEJISIX). 4 OKTSAOps 3BE€pH HavaIM BBIXOJ HA CaMOM 00-

Monitoring coastal locations of walrus in the
Chukchi Sea in 2015 was limited to two haulout
sites: Kolyuchin Island (observed since 2003) and
Cape Serdtse-Kamen (observed since 2009). Data
collection was carried out using common methods
(Kochnev 2006a, 2011).

On Kolyuchin Island, the haulout became active in
the last week of July, approximately 1 to 1.5 weeks
after the break-up of the residual ice off the coast. On
the first day of observation (August 7), the number of
walruses was estimated at 595 individuals on shore
and in coastal waters. As the season progressed,
population dynamics varied but the number of
animals did not exceed 4 to 5 thousand. The haulout
was active until October 7 and then only single
animals were observed.

The first appearance of walruses at Cape Serdtse-
Kamen occurred on August 26 totaling 200
individuals in a small area to the southeast of the
Cape (S. Taenom, personal commun.). Regular
surveys were launched on September 2. During this
month, animals occur at several locations between
Cape Serdtse-Kamen and Kengumen Cape, and
the maximum number up to September 22 did not
exceed 5,000 individuals (Fig. 1). During this period,
population dynamics at Cape Serdtse-Kamen was
similar to that of Kolyuchin Island.

The first jump in the size of population (up to 10,000
- 11,000) at Cape Serdtse-Kamen was recorded in
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Fig 1. Walrus population dynamics on the Cape Serdtse-Kamen haulout, 2015

IMIMpHOM y4acTke Jiexxomma B Oyxre Kenmckun. C 3Toro
MOMEHTa UX YUCIIEHHOCTh PE3KO BBIPOCHIA M YyXe uepes 2
qust (6.10.) mocrurna 84 100 Ha Gepery u 5 600 Ha mIaBy
n orMensix (puc. 1). YpoBeHb UMCICHHOCTH HPH TPEThEM
rike (16.10.) 6su1 HIoKe: 47 117 Ha Gepery u 4 822 Ha raBy
n oT™Mensax. 17 okTsiOps Havajcs CHIBHBIA IITOPM, MOPXKH
YIUTK C JeXOHIa U OTCYTCTBOBAJIM B TE€UCHHE 3 THEH. 25
OKTSIOpst OBIT 3apUKCHPOBAH OUEPETHOM MUK YHCICHHOCTH:
86 120 mopyke#t Ha Gepery u 5 804 Ha rutaBy u orMensix. Ha
CIEYIOUHH AEHb OXOTHUKHU U3 cela DHYPMHUHO YCTPOMIU
TPaJUIIMOHHBIA ITOKOJ KOTIbSIMH Ha yJacTKe JIS)KOuIa B Oyx-
Te KeHHCKUH, KOTOPBIi BBI3BAJ CXOJI B BOAY OOJBIIEH YacTH
JKUBOTHBIX. B mocnenyromue THI KOTUYECTBO MOPKEH TIPO-
JTOJDKAO coKpamarbes, U K 29/09. oHU BHOBB ITOJHOCTBIO
MOKMHYIH Jiexxoute. Kak B mpeablIymunii pas, MOp>KH CTaln
BO3BpAILATHCSI ¥ BHOBD 3allOJIHATH JICKOWIIA HA YETBEPTHINA
JIeHb ToCIIe yxoja u3 paifoHa. IlocnenHuil u camblil kpym-
HBII TIMK TIpHULIENcs Ha 5 HOSOpS, KOorja OIeHKA YHCICHHO-
ctu coctaBmia 95 000 ocobeit Ha cynre u 8 000 Ha riaBy
n orMmersix. [locnenHre Mopku B paiioHe JexOuma Obun
3a(h)MKCHPOBaHBI 6 HOSIOPSI.

the last ten days of September. On September 23 the
number of walruses peaked for September (9,400 on
the shore and 1,336 afloat and in the shallows). On
October 4, animals began to exit toward the vast area
of the haulout in Keniskin Bay. From that moment
on, their number increased dramatically and within 2
days (October 6) reached 84,100 on shore and 5,600
afloat and in the shallows (Fig. 1). The population
level had a 3rd peak (October 16) and was as follows:
47,117 on shore and 4,822 afloat and in the shallows.
A violent storm occurred on October 17 resulting in
walruses that left the haulout and were absent for 3
days. On October 25 one more peak was recorded:
86,120 walruses on the beach and 5,804 afloat and in
the shallows. The next day, the hunters of the village
Enurmino initiated traditional spear-hunting in the
haulout area in Keniskin Bay that caused the escape
of most animals into the water. In the following days,
the number of walruses continued to decline, and on
September 29 they again left the haulout completely.
As in previous times, walruses began to return and
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Fig 2. Sex/age composition of walruses at the Cape Serdtse-Kamen, 2015 (n=1426)

Ha o-se Koxroumn B aBrycre mnpeoOmagamd B3pocCibIe
cammpl crapme 10 mer (78%, n=191), moms camok c
JeTeHpIaMu  Obla He3HauntenbHOH (3%), HO crama
OvicTpo pactu B ceHtsa0pe. Ha wmeice Cepamne-Kamens
C caMBIX TIepBBIX [JHEH (opMupoBaHUS OeperoBhIX
3alekeK JONSA CaMOK C 3aBHCHMBIMH JeTeHbImmamu (-2
net coctaBmsia 10 35% (3/09, n=176). Obmast BEIOOpKa
MOpXEH, y KOTOPBIX B TEUCHHE CE30HA OBLI OIEHEH ITOJ
n Bo3pact, Ha Mbice Cepaue-Kamens cocraBuna 1426
ocobeit (puc. 2). B memom 3meck mpeoOmamand caMKd
crapme 6 ner (31,42%), U3 KOTOphIX OoJee MOJIOBUHBI
MMENU JAeTeHbllel MonoyHoro Bo3pacta 0-2 ser. Homs
JeTeHBIeH 3Toro Bo3pacta cocraBmia 21,95%. Cambivu
MAaJIOYHCIICHHBIMA KaTEeTOPUSMH OKa3aJIMCh CaMI[bl CTapIIe
10 ner n HenonoBo3pensie ocodbu 3-5 net (17,81 u 18,51%
COOTBETCTBEHHO). IHTEpECHO OTMETHUTB, UTO OIS CAMIIOB,
MOCTHTIINX (PU3MUECKOW 3pEIOCTH, KOTOpas B TCUCHHE
3 MecsIeB MOCTENEHHO CHMXKAllach, B KOHIIE OKTSIOpS
PE3KO0 BO3POCHA, MOCTHTHYB BEIWYHHEBI, KOTOpas ObLia
3apuKcHpOBaHa B HaYaJie CEHTAOPSI.

re-fill the haulouts on the fourth day after leaving the
area. The last and the largest peak was on November
5, when the estimate of the population was 95,000
individuals on land and 8,000 afloat and in the
shallows. The last walrus in the haulout areas was
reported on November 6.

Adult males over 10 years old dominated (78%, n =
191) on Kolyuchin Island in August; the proportion
of females with calves was low (3%), but quickly
began to rise in September. At Cape Serdtse-Kamen
since the earliest days of formation at the coastal
haulouts the percentage of females with dependent 0
to 2 year old calves amounted to 35% (3/09, n = 176).
Total sampling of walruses whose gender and age was
estimated during the season at Cape Serdtse-Kamen
totaled 1,426 walrus (Fig. 2). In general, females over
6 years old prevailed there (31.42%), where more than
half were suckling calves of 0-2 years. The percentage
of calves of this age was 21.95%. The smallest
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Tab6m. [TooBo3pacTHOI cocTaB Mopykeit, morunomux Ha M. Cepre-Kamens B 2015 1.

Table. Sex and age composition of walruses that died on the Cape Serdtse-Kamen in 2015

Bospacrt / Age

Toa/ Sex 0 | 1] 2 ]3| 45 |sad| adsad | 69 | 10-15 | 15+ | ad | BTV

Total
Cawmupl / Males 19 3 2 0 4 2 0 0 3 3 0 0 36
Camxu / fe- 314 2]0]2 3 16 0 18 32 19 [ 10| 119
males
ITon He ompe-
nenen / sex 1812121010 1 1 0 0 0 0 | o 24
indeterminate
Beero / Total 50 96| 0|6 6 17 0 21 35 19 | 0| 169

YpoBeHb OecmnokoiicTBa Mopxeill Ha o-Be KomtodnH ObLT
HEBBICOKHM, 2 TIAHUKH aHTPOIIOI€HHOTOo XapakTepa ObLIH
BBI3BaHBl IPOXOJOM TYPHUCTHYECKOTO CyAHAa M JIOJKOU
MECTHBIX kuTenei. OHaKo MPH 3TOM B BOAY CXOIMJIO HE
0ojee HECKOIBKUX JIECATKOB KUBOTHBIX. boiee cepbe3HbIi
Ipecc aHTPOIOreHHOro OecroKoWCTBa HaOmomaics Ha
Mmbice Cepane-Kamens. M3 7 ciydaeB maHUYECKOTO CXOJa
MOpXei B Boxy 4 ciydasi ObUTH BEI3BAHBI aHTPOIIOTEHHBIMU
npuunHamMu. Hambonee ceppe3Hyl0 MaHHMKY BBI3BAJ
TPAaJAUIIMOHHBIA TOKOJ, KOTOPBIH MPOBEIM KOPEHHBbIE
JKATENU U3 ceta DHYpPMHHO 25 oKTsA0ps. Bo Bpems mokoina
Ha JexOuie Haxoaujaoch okoio 85 000 mopkei, u3
KOTOPBIX MPUMEPHO MOJIOBHHA COIIA HEITOCPEICTBEHHO BO
BpeMs 32004, a OCTaJbHBIC MOKUHYIN JEXKOHILEe, Myrasich
JIOJIeH, KOTOPhIE 3aHUMAJIMCh pa3faenkoi Tyml. [IpuuuHoi
OJTHOHM W3 MaHWK CTajo CyIHO OEperoBOil OXpaHbI, KOTOPOE
npuOIM3UIOCh K JISKOWIY Ha MUCTAHIMIO He Oomee 1,5
KM. Bo Bpems MaHEBpOB HpPOMCXOAMIIO Pe3KOe M3MEHEHHE
IIyMa OT JBUTATENIsl, YTO BBI3BIBAJIO ITAHUKY CPEIU MOpPKEH,
HaxOJMBIIMXCS B Boje. B To ke Bpemsi 3Bepu Ha Oepery
HE TMPOSBISUIM 3aMeTHOM peakiuu. OnHa U3 TaHUK ObLia
BBI3BaHA cTaci BOPOHOB. [IpuunHy eme ABYyX MaHMYECKHX
CXOJIOB 3Bepei ONpeaesnuTh He yIaIocCh.

CmeprHOCTh MOpKel Ha 0-Be KomrounH Obuta oTHOCHTEINB-
HO HEBBICOKOW — uyTh Oombine 20 ocobelt, U3 KOTOPBIX OC-
HOBHYIO YacThb COCTAaBIIUIM CETOJIETKH, 3a/laBJICHHBIE Ha
nexOume. Heckonpko pa3 psiioM C JIEKOHIIEM OXOTHIINCH
KOCAaTK{, HO TOJIEKO B OJTHOM CIydae ObLI 3aperucTpupoBaH
MOPJK C PaHEHUSIMH, NOJyYEHHBIMH OT 3THX XWIIHMKOB. Ha
meice Cepane-Kamens Obuto 3aperucrpupoBaHo 169 Tpy-
TI0B MOPXEH, Cpely KOTOPBIX MPeo0IaaIn cCaMKy crapiue 6
ner (40,83%). Jons mop:xar B Bozpacte 0-2 rozna Obuia 9yTh
Hwke (38,46%), mpu 3TOM OOJNBIIE TTOJIOBUHBI ITPUIILIOCH Ha
ceroietkoB (Tabm. 1). CaMiel 1 Momoapie 3BepH OT 3 0 5

categories were males over 10 years old and immatures
3 to5 years of age (17.81% and 18.51%, respectively).
It is interesting to note that the percentage of males
who have reached physical maturity, gradually had
been decreasing for 3 months, but in the end of
October rose sharply, reaching the number that was
recorded in the beginning of September.

Anxiety level of walruses on Kolyuchin Island was
low, but two observations of harassment were caused
by man-induced passage of a tourist ship and a boat of
locals. However, no more than several tens of animals
escaped into water. More serious stress caused by
anthropogenic disturbance was observed at Cape
Serdtse-Kamen. Out of 7 cases of panic escape into
water, 4 cases were due to anthropogenic causes.
The most serious panic was caused by traditional
spear-hunting initiated by indigenous inhabitants of
Enurmino village on October25. During spear-hunting
there were about 85,000 walruses at the haulout, where
about half made an escape right at the time of killing,
and the rest left the haulout being frightened of people
who were engaged in butchering. The reason for one
of panics was a Coast Guard vessel that approached
the haulout at a distance of no more than 1.5 km.
During the maneuvers, there was a sharp change of
the engine’s noise, which caused panic among the
walruses that were in the water. At the same time, the
animals ashore did not show significant reaction. One
of the panics was caused by a noisy aggregation of
crows. The cause of two other panic escapes remains
still unidentified.

Mortality of walruses on the Kolyuchin Island was
relatively low — little more than 20 individuals, where
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net nmorudanu penko. [louru Bece norudiue mopxku (84,02%)
ObUTM OOHAPYKEHBI HA y4acTke KeHucKkuH.

Cpemn MepTBBIX 3Bepel 9% HMenn MepenoMbl IIEHHOTO
W TMOSICHUYHOTO OT/eNia MMO3BOHOYHUKA, Y MHOTHX MOpPXKAaT
OBUTH pa3/iaBlieHbl TPYyIHbIE KIETKH M 4yepena. DTO CBUje-
TENBCTBYET O TOM, YTO MOPYKH TPaBMHPOBAIH JPYT Apyra Ha
JIEKOUIIIE.

Marepuansl ucciaeoBaHUi OeperoBbIxX Jexomin B Yykor-
CKOM MOp€ MOATBEPKIaI0T caenaHHoe Hamu panee (Kounes,
2010; Yaxwuzes u ap., 2012) mpexamnonoxeHue, 94To B yCIOBU-
SIX COKpAILEHHs JIEAOBOrO0 IOKPOBA U MO3IHETO 3aMep3aHUs
OCHOBHAs 4acTb MOITYJISLIUU MOPKEH B OCEHHUN MEPUO] KOH-
LHeHTpHupyeTcsa B paiioHe bepunrosa mpomusa. B 2000-x T
YHCIEHHOCTh MOpkel Ha 0-Be KorounH yacTo mpeBbliana
20 TBIC. 0cOo0Oel, U JIexOuIIe NTelCTBOBAJIO B TEUCHUE BCe-
TO OKTSIOpsI WK 10 Havaia 3amep3anus B HosOpe (KouHes,
20060, HeomyOnmukoBaHHbIe naHHEIE; [lepeBep3eB n Kounes,
2012). B 2015 . M1 HaOr0na1M He Oostee HECKOJIBKUX THICSTY
MOpJKeH, KOTOpbIe MOKUHYIH OCTPOB yxke 7 okTsi0ps. Onqna-
ko Ha MbIce Cepare-KameHp B Hawasie OKTAOps ObUT OTMEUeH
PE3KHH POCT YHMCIEHHOCTH MOpXkel (puc. 1), BeposTHO, 3a
CUET TOTO, YTO B ATOT paiOH CMECTHIINCH MOPXKH ¢ OobIIeit
yacTH apeaia. B okrs0pe 31ech 06110 3aUKCHPOBAHO YETHI-
pe muKa, IpU KOTOPBIX YHMCIEHHOCTh MOpXKEH MpeBbIIIana
ypoBeHb B 50 ThIC. )KMBOTHBIX. MakCHUMabHas YUCICHHOCTD
ObuTa oTMedeHa 5 HosOps u coctaBuna 103 000 3Bepeit, nmu
79,8% ot pacueTHOl uyucineHHOCTH Tomyisimy (129 ThIc.,
Spekman et al.,, 2011). ITocie HEKOTOPOro COKpaIIeHHs
CPEAHEro 3HAYCHUs YUCICHHOCTH U JJIUTEIbHOCTH HCIIONb-
30BaHUs MOp kamu Jexoumma B 2011-2013 rr. (Yakunes u nip.
2012; Yakunes, Kounes 2014), 8 2015 . ObU10 OTMEYEH POCT
9THX mokazareneit 1o yposHs 2009-2010 rr. (Kounes, 2010;
Yakwunes u Kounes, 2014).

HecMoTpsi Ha MCKJIFOUYMTENIBHO BRXKHYIO POJIb JISKOUINA Ha
Mmeice Cepare-KameHpb B )KH3HEHHOM LUKJIE MOpPXKEH, BBICO-
KUl ypOBEHb aHTPOIIOI€HHOTO OECIOKOICTBA 1 CMEPTHOCTH,
Kakue-JIM0Oo crienuaibHbIe MEpPhl €ro OXpaHbl B HACTOsIICE
Bpemsa He npennpuHATel. B 2013 . Ha UykoTckoM moiryo-
CTpOBE ObLI CO3aH HAIMOHAIBHBIA Mapk «bepuHrus», oj-
Hako paiioH mbica Cepame-KameHb B €ro TeppuUTOpPHUIO HE
Bowien. [Ipu 3ToM camblit BakHbII y4acToK JiexOuina — Oyx-
Ta KeHHncKkuH — HaxoauTcsl MeHee, 4eM B 20 KM OT TpaHUIlbl
napka, a KpaHHi I0ro-3anajiHblii y4acTok Jiexxoua (ycrbe
pekn HkamopynBeeMm) — Ha camoit rpanuie. Hamum paGoTs
B 2015 1. mpoBOAUIIKCH B paMKaX MOATOTOBKH 00O0CHOBaHUS
I CO3/1aHHUs. MOPCKOM OXpaHHOM 30HBI HAllMOHAJIBHOIO
napka «bepuHrus». ABTOPBI BBIPaXAIOT HAZEKAY, YTO Ta-
Kasi 30Ha IIOMOXKET OXpaHe KOPMOBBIX YYaCTKOB M pailoHOB
MHTEHCHUBHBIX ITIEPEMEIEHIH MOPKeH HEe TOIBKO BOJIH3H TEX
JIeKOUIL, KOTOpPBIE PACIOIIOKEHBI Ha TEPPUTOPHH HAIUO-

the majority was yearlings crushed at the haulout.
Several times orcas were hunting near the haulout, but
in only one case was a walrus with injuries sustained
from these predators recorded. At Cape Serdtse-
Kamen, 169 dead walruses were recorded, dominated
by females older than 6 years old (40.83%). The
percentage of young calves aged 0 to 2 years was
slightly lower (38.46%), while more than a half were
yearlings (Table 1). Males and young animals from
3 to 5 years of age were rarely killed. Almost all the
dead walruses (84.02%) were found in the Keniskin
area.

Among the dead animals, 9% had fractures of the
cervical and lumbar spine; many young calves had
crushed chests and skulls. This demonstrates that
walruses injured each other at the haulout.

Results of research at the coastal haulouts in the
Chukchi Sea confirms our previous (Kochnev 2010;
Chakilev et al 2012) suggestion that the decline in
ice cover and late freezing has an effect on part of the
population of walruses in the autumn period which
is concentrated in the region of the Bering Strait. In
2000’s, the number of walruses on Kolyuchin Island
often exceeded 20,000 individuals, and the haulout
was active throughout October or to the beginning of
freezing in November (Kochnev 2006b, unpublished
data; Pereverzev and Kochnev 2012). In 2015, we
observed no more than a few thousand walruses,
which left the island on October 7. However, in early
October at Cape Serdtse-Kamen, a sharp increase in
the population of walruses was observed (Fig. 1),
probably because walruses from other major parts of
the area moved to this region. In October, four peaks
were recorded there; the number of walruses exceeded
50,000 animals. The maximum number was noted
on November 5 and amounted to 103,000 animals
or 79.8% of the estimated population size (129,000,
Spekman et al. 2011). After a reduction in the mean
population level and duration of time walruses used
the haulout in 2011-2013. (Chakilev et al 2012;
Chakilev, Kochnev 2014), in 2015, the growth of these
indicators to the level of 2009-2010 was observed.
(Kochnev 2010; Chakilev and Kochnev 2014).

Despite the crucial role of the haulout at Cape Serdtse-
Kamen in the life cycle of walruses, there have been
no special measures implemented for its protection
from the high level of anthropogenic disturbance
and mortality, In 2013 on the Chukchi Peninsula,
“Beringia” National Park was created, but the area
of Cape Serdtse-Kamen was not included into its

246

Marine Mammals of the Holarctic. 2018. Vol. 2.



Yakunes n ap. bepeeossie nexbuwa mopxet (Odobenus rosmarus divergens) Ha 0-ee Komto4uH ...

HaJILHOTO IapKa, HO M HaXOJIIMXCS 3a MpeAenamu rpaHul | territory. At that, the most important section of the
napka, B 4aCTHOCTH, Ha MbIce Cepue-KameHs. haulout — the Keniskin Bay — is less than 20 km from
the park boundary, and the extreme southwest part of
the haulout (mouth of the Ikalyurunveem River) — at
the boundary. Our research in 2015 was carried out in
preparation for studies to create a Protected Marine
Zone of “Beringia” National Park. The authors hope
that this zone will help to protect feeding locations
and areas of intense movements of walruses not only
near the haulouts, which are located in the National
Park, but also outside the boundaries of the park, in
particular, at Cape Serdse-Kamen.

duHaHCOBasi TMOANECPKKA MOHUTOPHHIA OEpEeroBBIX JIEXK-
oum Mopokeit B 2015 1. 612 okazana WWF-Poccus (rpan-
51 WWF685/RU012403/1/GLM n WWF686/RU012403/1/
GLM B pamkax nporpamMmbl «CoxpaHeHHe OHOIOTHIECKOTO
pa3zHO00pasus»).

Financial support for monitoring of coastal haulouts
of walrus in 2015 was provided by WWF-Russia
(grant WWF685/RU012403/1/GLM and WWF686/
RUO012403/1/GLM under the program ‘“Preservation
of Biological Diversity”).
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VYdyer mpoBomwmiics B aBrycre - ceHTtaope 2014 r. ¢ aByx
6opros cynHa «IIpodeccop Kuzeerrep» B akBatopun Uy-
KOTCKOTO MOpS Ha 88 OTAENbHBIX MapuIpyTax oOmei mpo-
TSOKEHHOCTBIO 3446 kM. MapmpyThl pacioiarajiuch 10CTa-
TOYHO paBHOMEpPHO Ha oOmieii mromann ydera 188373 ks.
kM ( puc. 1).

OOHapyXeHUs >KHBOTHBIX MPOBOAWINCH BH3YaJIFHO C HC-
moJb30BaHueM OWHOKIEH. [lomydeHHBIC yYeTHBIC NaHHBIC
MIPUBEACHHI B TaOM. 1.

Bcero 6butn 3aperucTpupoBaHbl 43 BCTpEUH pa3HBIX BHIOB
MOPCKHX MJIEKOITMTAIOIINX, COCTABUBIINX B CyMMe 72 0CO-
6u. Pacuer B Tabi. 1 neprneHIuKyasipHOTO (OT OCH MapIpy-
Ta) paCCTOSIHUSL OOHAPYKECHHUS IS KaKI0W BCTPEUU KHUBOT-
HBIX BeJICs 1Mo GopmyIie

y=sin(a)y rr—h? )

r1e y — NepIeHIUKYISIPHOE PACCTOSHUE; oL — YroJl oOHapy-
JKEHUS; T — paauaibHoe (OT y4yeTyWKa) paccTosHHe OOHa-
pyXeHus, M; , h — BbIcoTa a3 HaOrogaTesns HaJl ypOBHEM
MOpsL, M; , KOTOpast JuIs Bcex oOHapy>XeHHH Opaach paBHOU
14 M. ITockonmbKy aiisl IBYX OOHapy>KeHUH OBUIO 3amMcaHo
=10 M, a TUIIOTEHY3a HE MOXKET OBITH MeHbIIIe KaTeTa h, To
MBI JJIs1 9TUX ABYX cliydaeB 3ameHwiId 10 M Ha 29 m. s 5
oOHapy>xeHn# ObUIN 3alKCaHbl YIIIbl OOHAPYKEHUsI OoIble
90 rpagycoB, TO €CTb, )KUBOTHbIE ObLIN OOHAPY>KEHBI 1103a-
I HaOmropatesst. JIjist 9TUX ciiy4aeB pacueT 3Ha4eHHs Y Tak-
ke poBoawics o gopmyne (1).

Pacuer »3(Q¢eKTHUBHOIl IHMPUHBI Y4YeTHOH I10JIOCHI
OIIYID). [Ipu MapmpyTHOM y4eTe MOPCKHAX MIIEKOIHUTA-
IOIINX BEPOATHOCTH OOHAPYKEHUS >KUBOTHBIX YYHUTHIBA-
€MOI0 BUJA CHMKAETCS C YBEIMYECHUEM HX IEPIICHIUKY-
JIIPHOTO PACCTOSIHUS OT OCH YYETHOI'O MapuipyTa, TO €CTh
HMMEET MECTO TaK Ha3bIBAEMbIH JUCTAHLIMOHHBIA HEAOYYET.

Counting was conducted in August-September
2014 from two platforms of the vessel
“Professor Kizevetter” in the Chukchi Sea on 88
separate transects with a total length of 3,446 km. The
transects were fairly evenly distributed over a total
count area of 188,373 sq km (Fig. 1).

Animal detection was performed visually with
binoculars. The obtained count data are given in
Table 1.

A total of 43 sightings of various species of marine
mammals were recorded, amounting to 72 individuals.
Calculation in Table 1 of perpendicular (from the
transect axis) detection distance for each sighting of
animals was conducted by the formula

y=sin(a)y rP—h? (1)

where y — perpendicular distance, o — angle of
detection, r — radial (from the counter) detection
distance (m), h — height of eye (m) that for all
detections was taken equal 14 m. As it was recorded
for detecting that =10 m, and the hypotenuse cannot
be less than the cathetus h, we replaced 10 m by 29
m for these two cases. For 5 detections, the angles of
detection greater than 90 degrees were recorded, that
is, the animals were detected behind the observer. For
these cases, the calculation of the value y was also
carried out by formula (1).

Calculation of effective strip width (ESW). For
transects when marine mammals were recorded, the
probability of detecting the animals decreases with the
increase in their perpendicular distance from the axis
of the count transect; that is, there is a so-called remote
undercount. Researchers from different countries
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Puc. 1. Kaprocxema pa3menieHust y4eTHBIX CyJOBBIX MaplIpyTOB B aBrycre - ceHtsope 2014 r. B Uy-
KOTCKOM MOpE NpH ydeTe MOPCKUX MiekonuTaromux. Homepa mpocTaBiaeHbl TOIBKO IS T€X YYETHBIX

MapIIpyTOB, Ha KOTOPBIX ObLIM OOHAPY)KEHBI MOPCKUE MIICKOITUTAIOIINE

Fig. 1. Schematic map of accommodation account marine routes in August - September 2014, in the
Chukchi Sea at sea mammals registered. The numbers are affixed only to those survey transects on which

marine mammals have been found
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HccnenoBarensiMu pa3HbIX CTpaH OBLIM IPEIUIOKEHBI pas-
HBIE METOJbI OLIEHKH 3((PEKTUBHON IHUPHHBI yYETHOU MO-
nocel (DUIVIT) ¢ wucnonp3oBaHMEM HNEPHEHANUKYISPHBIX
(ot ocu mapupyTa) pacCTOSIHUM 10 KUBOTHBIX. [Ipu aTOM
UCIOJb30BATIUCH PA3IMYHBIE MaTeMaTHYeCKHE MOJENU
3aBUCHMOCTH BEPOSITHOCTH OOHApyXXEHHUS JKMBOTHBIX OT
MEePHEeHIUKYSIPHBIX PACCTOSHHUM, TO €CTh TaK Ha3bIBaeMBbIe
«vonenu ¢pyHKIH ooHapykeHus» (Quinn, Gallucci, 1980).
B Hacrosmee Bpems WIMPOKO NPHUMEHSETCS MNporpaMma
DISTANCE (Buckland e.a., 1993), B KOTOpO#i HCIIONB3YIOT-
s TPH KIIIOUEeBBbIE MozieH pyHKIMK oOHapyxenus: Hazard-
rate (HR), Half-normal (HN) u Uniform (Un) ¢ no6asie-
HUEM II0 OIPEJCNICHHBIM KPUTEPHUSIM JOIOIHUTEIBHBIX
koppektupyromux wieHoB. [Iporpamma DISTANCE umeer
Ps CyIIECTBEHHBIX HEIOCTATKOB, OAHUM U3 KOTOPBIX SIB-
JsieTCsl MPUMEHEHHe JJIs OLEHKU CPeIHEro pasMepa rpym
YUUTHIBAEMBIX JKUBOTHBIX JIMHEHHOHM 3aBHCUMOCTH pa3Me-
pa TPyHII OT PAacCTOSHUSL OOHAPY)KEHHS, TPUBOJISIIEE K 3a-
HW)KCHHUIO OICHKU YHMCICHHOCTH B 1,5-2 pasa (YenuHiies,
2014). [lnsa obpaboTku NaHHBIX aBuaydeTa Oenyx B benom
Mope Obu1a pa3zpadborana nporpamma BEJIY XA (Yenunues,
2010; Yenunues, 2012), B KOTOpO#l B OTIIMYUE OT NPOTrpaM-
Mbel DISTANCE npu pacdere nmoxasareis HOJTHOTHI ydeTa
UCIIONIB30BAJIOCh PAacHpesieieHNe paccTosTHUN oOHapyxe-
HUH He TPyl )KUBOTHBIX, HO paclpelelieHHe PacCTOSHUI
oOHapykeHHsI 0co0el, 4TO AeaeT HEHYKHBIM IOJydeHue
OLIGHKM CpPEeJHEro pasMmepa Irpynmn B nomyssinuu. Pacder c
UCIIOJIb30BAaHUEM DPACCTOSHUI O 0co0eil BMECTO paccTo-
sSHUH 0 rpynn ucnons3yer takke Kingsley (1985; 2000;
nuyHas nepemnucka). B nporpamme BEJIYXA npumenser-
Csl MHTErpalibHasl JIOTHOpMaJibHast QyHKIMsI OOHapyKEeHUs
(LN) ¢ ¢ukcupoBaHHBIM 3HaueHHEM NapameTrpa (HOpMbI
=0,4, xoTopoe, Kak Iokasajia IpaKTHKa, HauIy4luM o0pa-
30M TIOIXOAMT K (DaKTHUECKUM pacIpesieeHUsIM TepIieH-
JIKYJISIPHBIX PAcCTOSIHUI 0OHapy»KeHHst OeyX B IPOBEICH-
HBIX yueTax B benom n OxXoTckoM MopsiX.

Pacuer s¢dexruBHON mupuabl B u momHOTH yuera P Ha
Y4eTHOM mosioce mupuHor W ¢ KakJoro 60pTa IpOBOAUTCS
o popmynam (Yenunres, 2000):

k
B=w(078G-022G"), =L 332 p-L
W\ ne w
(@)

I7ie N — CyMMapHOe KOJINYECTBO )KUBOTHBIX YUYHUTHIBAEMOTO
BU/la, 0OHApYXEHHBIX Ha mosoce W; k — cymMmmapHOe Kou-
YEeCTBO TPYII XKMBOTHBIX, 0OHapYyKEHHBIX Ha mosioce W;
yl — paccrosinue oOHapyeHus 1-if rpynIbl KUBOTHBIX U3
oO1iero xonuuectsa o0HapyxeHHbIX rpynn k; bl — uucio
ocobeii B 1-if 0OHapykeHHOH rpyrmnIe XHUBOTHBIX. OTHOCH-

have proposed different methods for estimating the
effective strip width (ESW) using perpendicular
(from the transect axis) distances to animals.
Various mathematical models of dependence of the
animals’ detection probability on the perpendicular
distances were used, that is the so-called “models of
the detection function” (Quinn and Gallucci, 1980).
Currently, the DISTANCE program (Buckland et.
al., 1993) is widely applied, and it uses three key
models of the detection function: Hazard-rate (HR),
Half-normal (HN) and Uniform (Un) with additional
error correction terms added according to certain
criteria. The DISTANCE program has a number of
significant drawbacks, one of which is the use of the
linear dependence of the groups’ size on the detection
distance for estimating the average size of the groups
of animals counted, which leads to underrating of the
number estimate by 1.5-2 times (Chelintsev, 2014). In
order to process aerial count data on belugas in the
White Sea, the BELUKHA program was developed
(Chelintsev, 2010; 2012), in which, unlike the
DISTANCE program, the distribution of the detection
distances not of groups of animals, but the distribution
of the detection distances of individuals was used,
which makes obtaining an estimate of the average size
of groups in a population unnecessary. The calculation
with the use of the distances to individuals instead of
the distances to groups is also used by Kingsley (1985;
2000; personal correspondence). The BELUKHA
program uses an integral lognormal detection function
(LN) with a fixed form parameter value §= 0.4, which,
as shown by practice, best suits the actual distributions
of perpendicular distances of belugas’ detection in the
counts carried out in the White Sea and the Sea of
Okhotsk.

The calculation of effective width B and completeness
of count P on the count strip of width W from each
platform is performed by the formulae (Chelintsev,
2000)

k

1 /3 P
G=— —z °h, .
Wi\n Vil

=1

B=W(0.78G+022G"*), r=Z
w

2

where n — the sum number of animals of counted
species, detected on the strip W; k — the sum number
of groups of animals detected on strip W; yl — the
detection distance of I-th group of animals out of
total number of detected groups k; bl — the number
of individuals in the I-th detected group of animals.
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Tab6n. 1. lanasie yuera 10 00HapY>KEHHBIX BUAOB MOPCKHUX MIJIEKOIHTAIOINX
Table 1. Count data of 10 detected species of marine mammals

Ne Maggg;ia Yucno |Paguanphoe | Yron oOHa- rgg I:IEI:IHOI;_
[ara . i Bun ocobell |paccTosiHue, | py>KeHHS,
yuera | MoPH K HUBOTHBIX B IpyIine M rpaaycoB pacero-
Date of ;yTa Trlansezt Animal Indivilu- Radial Angle of P HHHe’dI.VI
count | """ engl species alnumber| distance | detecting erpendicu-
sect # (km) . lar distance
in group (m) (degree) (m)
13.08 1 34,26 |I'pennann. kut (Balaena mysticetus) 1 200 80 196,48
14.08 3 66,86 |[Topbau (Megaptera novaeangliae) 1 200 30 99,75
14.08 3 66,86 |T'opbau (Megaptera novaeangliae) 1 800 10 138,90
14.08 3 66,86 |T'opbau (Megaptera novaeangliae) 1 700 15 181,14
14.08 3 66.86  |Cepuriii kut (Eschrichtius robustus) 1 1000 112 927.09
14.08 3 66,86  |Ceprriii kut (Eschrichtius robustus) 3 400 120 346,20
14.08 3 66,86  |Cepslii kut (Eschrichtius robustus) 2 400 80 393,68
14.08 3 66,86  |Cepsrtii kut (Eschrichtius robustus) 3 600 35 344,05
15.08 8 52,60 |Kocarka (Orcinus orca) 7 300 140 192,63
16.08 9 35,00 |Cepuniii kut (Eschrichtius robustus) 1 2000 35 1147,12
17.08 12 25,19  |Cepsiii kut (Eschrichtius robustus) 1 800 90 799,88
18.08 16 39,08 Mansrii monocaruk (Balaenoptera ) 1800 45 1272,75
acutorostrata)
19.08 17 36,11 |Benyxa (Delphinaterus leucas) 1 20%* 90 25,40
22.08 25 48.89 |I'pennann. kut (Balaena mysticetus) 1 2000 90 1999.95
23.08 | 29 28,52 |Axuba (Phoca hispida) 1 100 15 25,63
26.08 39 23,89 |Axuba (Phoca hispida) 1 29* 90 25,40
26.08 39 23.89 |Akuba (Phoca hispida) 1 150 10 25,93
29.08 46 24,45 |Cusy4 (Eumetopias jubatus) 3 200 20 68,24
29.08 46 24,45 |Mopx (Odobenus rosmarus) 2 350 90 349,72
29.08 47 20,56  |Mopx (Odobenus rosmarus) 1 300 90 299,67
29.08 47 20,56  |Mopx (Odobenus rosmarus) 1 50 5 4,18
29.08 | 48 21,30 |Jlaxraxk (Erignathus barbatus) 1 150 15 38,65
30.08 50 24,63  [Mopx (Odobenus rosmarus) 11 75 5 6,42
01.09 57 29,08 |Tronens (ueomp.) (Phocidae sp.) 2 700 45 494,88
05.09 69 30,37 |Axuba (Phoca hispida) 1 20 10 2,48
07.09 74 29,45 |Cepsrit kut (Eschrichtius robustus) 1 3000 20 1026,05
10.09 82 9,63  |Jlaxtak (Erignathus barbatus) 1 100 10 17,19
10.09 83 27,22 |Axuba (Phoca hispida) 1 300 90 299,67
10.09 83 27,22  |Jaxrak (Erignathus barbatus) 1 300 90 299,67
10.09 83 27,22  |Twonens (Heomnp.) (Phocidae sp.) 1 500 45 353,41
10.09 83 27,22  |Tronens (Heomnp.) (Phocidae sp.) 1 400 50 306,23
10.09 83 27,22  |Tronens (Heonp.) (Phocidae sp.) 1 1000 35 573,52
10.09 83 27,22 |Jlaxrak (Erignathus barbatus) 1 50 40 30,85
10.09 83 27,22  |Jlaxtak (Erignathus barbatus) 1 1000 30 499,95
10.09 83 27,22 |Tronens (aeomp.) (Phocidae sp.) 1 1000 90 999,90
10.09 83 27,22 | Twonens (Heomnp.) (Phocidae sp.) 1 800 90 799,88
10.09 83 27,22  |Jlaxrak (Erignathus barbatus) 1 200 35 114,43
10.09 83 27,22  |Jaxrak (Erignathus barbatus) 1 1500 100 1477,15
11.09 84 71,30 |Topbau (Megaptera novaeangliae) 1 3000 110 2819,05
15.09 94 47,41 |Cepsiii kut (Eschrichtius robustus) 1 800 10 138,90
15.09 96 34,63 |Cepsriii kut (Eschrichtius robustus) 2 1600 10 277,83
16.09 97 86,67 |Cepsiit kut (Eschrichtius robustus) 2 100 30 49,51
16.09 98 39,45 |Cepsiii kut (Eschrichtius robustus) 2 3000 45 2121,30
Mopckue mnekonutatowwme Monapktukun. 2018. Tom 2. 251
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Tabmuua 2. Pesynsrarsr pacuera DIIVII mst ceporo kuta, /i 00bEAMHEHHBIX JaHHBIX PacCTOSHUN OOHapyXeHHs
KUTOOOPA3HbIX, 1T OObEANHEHHBIX JAHHBIX PACCTOSHUN OOHAPYXEHHS JTACTOHOTHX

Table 2. The calculation results ESW for gray whales and for the cetacean combined detection distance data and pinniped
combined detection distance data

Bun xUBOTHBIX Cepblil KUT Kuroobpazubie Jlactonorue
Animal species Eschrichtius rob. Cetaceans Pinnipeds
VYuernas nonoca (HeorpaHUIeHHAst 1 OTpPaHUICHHAS) HEorp. orp. HEOoTp. orp. HEOoTp. orp.
Count strip (unlimited and limited) unlim. lim. unlim. lim. unlim. lim.
Konn4ecTBO MHTEPBAJIOB PACCTOSHUI € Kayk10ro 6opTa
Interval number (for each board), t, t ., 20 12 20 4 20 3
[IuprHa y4eTHOI MOJI0CH ¢ Kamnoro 6opTa, M
Strip widih (for each board), W, W... (m) 2121 1273 2819 564 1477 369
Bcero 00HapyxeHO 0co0eil Ha y4eTHOI mojoce
All detected individuals on count strip, n, n_ 19 17 33 25 37 30
Bcero oOHapysxeHO Tpynn Ha yHeTHoif monoce 1 10 20 12 23 17
All detected groups on count strip, k, k
opt
D¢ exTuBHas muprHa yaeTHOH nonockl (DILIVYIT), m
Effective strip width (ESW), B, B . (m) 1234 807.6 1316 377 332 253
[TonuoTa 0OHapyXeHUS Ha yIETHOH I0JI0Ce
0,582 | 0,635 0,467 0,668 0,360 | 0,684
Detection completeness on count strip, P, P,
OTHOTJI/ITC}I c.Ta'Tomn61<a OLCHKH MONIHOTH y4eTa 0,365 0370 | 0394 | 0200 | 058 | 0.563
Relative statistical error of detection completeness e(P), e(P. )

TEeJbHAS CTATUCTHYECKAs! OUIMOKA OILIGHKU MOJHOTHI yueTa
P u 3 hexTrBHOM MUPHUHEI y4eTHOH mTos0CH B 10 dhopmy-
ne (2) paccuuThIBaeTCA 1Mo GopmyIie
1(1+12136>)  ¢(y?) l+C (b)
e(P)=e(B)=_ 33 f )
2 1+0,2826 ) 1+ C(5,7)
3)
2

c(?)
e — k03¢ GUIMEHT BapHalMy KBaJpPaTOB PacCcTo-

3 . c(p)
SIHUH 0OHapy KeHHs IPYIIIT )KUBOTHBIX Ha mosnoce W;
— koa(durmeHT Bapuanuy pasMepoB IpyIN KUBOTHBIX Ha

2
. C (b,y

nonoce W, — OTHOCHUTENbHASI KOBapualus pas-
MEpOB Ipymil KUBOTHBIX (b) M KBaJpaToB PacCTOSHUN HX
obHapyxenus (y2). @opmyna (3) HaAVIIHO MOKA3bIBAET, OT
Kakux (aKTOPOB U B KaKOI CTETICHN 3aBUCUT BEJTMUMHA CTa-
TUCTUYECKOH OIIUOKU B OLIEHKE TOJHOTHI y4eTa JKUBOTHBIX
Ha Y4ETHOM I0JI0CE.

C 1enpl0 UCKIIOYUTHh BO3MOXKHYIO CYLIECTBEHHYIO CHCTE-
MaTHUYECKYIO OIIMOKY TP KOPPEKIUU TUCTAHIIMOHHOTO He-
JloydeTa B T€X CIy4yasX, KOIJla UMEET MECTO 3HAauUUTEIbHOE
OTKJIOHCHHUE (DaKTHICCKOTO PaCIpeICIICHHs PACCTOSHUNA 00-
HapYKCHUS KUBOTHBIX OT MOJACITBHOU (DYHKIMH OOHApyKe-
Hust LN, npoBoanTCSt aBTOMAaTH4ECKOE ONTHUMAaIbHOE OTpaHu-
yeHne yuetHoi monockl (Yemmanes, 2000; Yenmnres, 2010)
¢ pacuéToM cOoOTBETCTBYIOIMX BenmarH Wopt, Bopt, e(Popt)
JUTSL ONTUMAJIBHO OTPaHUYEHHON YYETHON MOJIOCHI.

Relative statistical error of estimate of count
completeness P and effective strip width B by formula
(2) is calculated by the formula

c(y’)

1+¢(b,y?)
3)

1+C (b)

e(P)=e(B)= ;[14-1 213633 )

1+0,282G6*°

2
where C(y ) — the coefficient of wvariation of
squared distances of animal groups’ detected on strip
Ww; C(b) — the coefficient of variation in the size of
2

groups of animals on strip W; C(b’ Y ) — the relative
covariance of animal group sizes (b) and their squared
detection distances (y2). Formula (3) clearly shows
the factors and the extent to which the magnitude
of the statistical error depends on estimating the
completeness of count of the animals on the count
strip.

An automatic optimum limitation of the count strip is
performed (Chelintsev, 2000, 2010) with calculation
of the relevant values Wopt, Bopt, e(Popt) for the
optimally limited count strip. This procedure is done
in order to exclude a possible significant systematic
error in the correction of the distance undercounting
in cases where there is a significant deviation in the
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W3noxxeHHBIH anroput™ ObUI arnpoOMpOBaH TPH pacdeTe
OIIVII no nporpamme «BEJIYXA» 11 naHHBIX aBUayue-
TOB Oenyx B utone — aBrycre 2005-2012 rr. B bestom mMope u
B aBrycre — ceHTa0ope 2009-2010 rr. B Oxorckom Mope (HUe-
nuHIes, 2012; Yenunnes, 2014).

Jis pacdera YHCICHHOCTH KaXX/I0TO U3 OOHAPY)KEHHBIX BH-
JIOB MOPCKHX MJICKONHTAIONMX B UyKOTCKOM Mope Oblia
COCTaBJICHA CIelMajbHasg KOMITbIOTEpHAas nporpamma «1Y-
KOTKA-PACUET».

Pacuer Bemmumusr DIIVYII no dopmynam (2)-(3) mms 11
BCTped cepbIX KUTOB B UykoTckoM Mope B 2014 . npuBeneH
B Tabm. 2.

Yucna 00HAPY)KEHUHM Ka)KIOTO M3 OCTAIBHBIX IATH BHIOB
KI/ITOO6pa3HI:-IX M YCTBIPEX BHUJOB JIACTOHOTHUX HEAOCTATOY-
HbI 17151 HagexxHou onenku DIV s kaxaoro oTaenbHO-
ro Buaa. [losromy onenka SIIYII myis octanbHBIX 5 BUAOB
KHTOB PaCCUMTHIBAIACH 110 OObEIMHEHHBIM JaHHbIM 20 pac-
CTOSIHUI1 OOHApyKEHUsI BCEX IIECTH BUJOB KUTOOOPA3HBIX, a
orenka DIIVII s 1acCTOHOTMX PacCUYUTHIBAIACH IO 00Be-
JUHEHHBIM JaHHBIM 23 pacCcTOSHUI 00HAPYKCHHUS JTACTOHO-
rux. Pe3ysprarel pacyera npeacTaBieHsl B Ta0I. 2.

Ha puc. 2 mocTpoeHs! THCTOrpaMMbI M ampOKCHMHPYIO-
IM1e pacuyeTHbIe PyHKINH OOHAPYKEHHUS IS TPEX COBOKYII-
HOCTEH MCXOMHBIX IAHHBIX: CEPOT0 KUTA, OOBEIMHEHHBIX
JaHHBIX PAaCCTOSIHUI OOHapyXeHHs KHTOOOpa3HBIX, 00be-
JVHEHHBIX JAaHHBIX PACCTOSHUH OOHAPY>KCHUS JTAaCTOHOTHX
JKHBOTHBIX.

IkcTpanosinus. CperHEB3BEIICHHBIC OICHKH TUIOTHOCTH
Hacenenus D v uriciienHocTy N TaHHOIO BUJA )KUBOTHEIX Ha
BCEH YUYETHOI TEPPUTOPHH ILIONIABI0 S MO JaHHBIM ydeTa
Ha U MaplIpyTaxX pacCYUTHIBAIUCH 10 (popmynam (YenuH-
ues, 2000; 2010)

)
n Z":u}.. N=DS,
Jm=l

q;=2LW, q=)q;=2LW,

=1

or = "\"{J P

L —ifv‘- B=WP, N,
Jj=1
IIe Nj — YUCIO OOHAPY)KEHHBIX 0COOEil TaHHOTO BHJIA Ha
YYETHOM MapuipyTe JJIMHOM Lj ¥ ruiomansio y4eTHoH JieH-
ThI qj; Dj — OlLIeHKa IUIOTHOCTH HACEJIeHHUs Ha j-M MapuIpy-
T€; N — CYMMapHOE YUCIIO OOHAPyXEHHBIX KUBOTHBIX JaH-
HOTO BU/Ia Ha BCEX YYETHBIX MapUIpyTax oOMIeH MJI0IaIb0
y4eTHOH JNeHTH g, L — cymmapHas JinHaA BCEX YYETHBIX
MapIIpyToB B KM, W — IIMPHUHA YYETHON IOJIOCHI C KaK0I0
6opra B kM, P — monHOTa 00HApYKEHUS )KUBOTHBIX Ha y4eT-
HOW I0JI0CE MIUPUHOM ¢ Kaxaoro 6opra W km, B — addek-

actual distribution of the detection distances of animals

from the LN model function of detection

The above algorithm was tested in the calculation of
the ESW by the BELUKHA program for beluga aerial
counts in July-August 2005-2012 in the White Sea and
in August-September 2009-2010 in the Sea of Okhotsk
(Chelintsev, 2012; 2014).

A special computer program CHUKOTKA-
RASCHOT was developed to calculate the number
of each of the marine mammal species detected in the
Chukchi Sea.

The calculation of the ESW size by formulas (2)-(3)
for 11 sightings of gray whales in the Chukchi Sea in
2014 is given in Table 2.

The number of detections for each of the remaining
five species of cetaceans and four species of pinnipeds
is not sufficient to reliably estimate the ESW for each
species. Therefore, the ESW estimate for the remaining
5 species of whales was calculated from the combined
data of 20 distances of detection of all six species of
cetaceans, and the ESW estimate for pinnipeds was
calculated from the combined data of 23 distances of
pinniped detection. The results of these calculations
are given in Table 2.

In Fig. 2, the histograms and approximating calculated
detection functions are constructed for three sets of
input data: gray whales, combined data on cetacean
detection distances, and combined data on pinniped
detection distances.

Fig. 2. Histograms of the number of individuals detected
in each of the 20 intervals of detection distances on a
count strip and the curves of detection on an unlimited
and optimally limited count strip for: (A) gray whales,
(B) all cetaceans, (C) pinnipeds, which approximate
the histogram.]

Extrapolation. The weighted average estimates of the
population density D and the number N of each species
in the entire count area S by count data on u transects
were calculated by the formulae (Chelintsev, 2000; 20
10)

Mopckue mnekonutatowme Nonapktukn. 2018. Tom 2.
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THUBHAS IIUPUHA YYETHOU TOJOCHI C KaXJI0ro OopTa B KM,
Ncor — ckoppekTHpoBaHHasl Ha JUCTAHLIUOHHBIN HEIOy4eT
OLICHKA YUCIICHHOCTH.

ITpn ycnoBum ciydaifHOTO pa3MelIeHUss MaplIpyTOB Ha
YYETHOW TEpPpPUTOPHH OTHOCHTENbHAs CTAaTUCTUYECKast
ommuoOKa OneHoK (4) mIoTHOCTH HaceneHuss D n guciaeHHo-
ctu N paccuuThIBasiach 1o (opmyie

2

u (D, 2
(I_EJZ 1 1
A D q—9;

j=1

e(D) = e(N ) =

©)

OTHOCHTEbHAS CTATHCTUYECKAsT OIIMOKA CKOPPEKTUPOBAH-
HOW OIICHKHM YHCJICHHOCTH NCOr pacCuuThIBaIach mo (op-
Myl

e(NCOI‘ ) =

ez(N)+ ez(P) ©)

Jnsa ypoBHs nosepus 90% n0OBepUTENbHBIN MHTEPBAT BbI-
gucysics mo popmynam (7)

Ny =n+(N, - u)ex]{l,ﬁ 4 - (I,SI:Z:

- mex-1.64n-051), Ny =n+(N

cor

= lln 1+ m_(;\!‘“'),]_ m{_-\'m)= ;\'mr{_-\'m,.).

(Veor =

rme n — obmee YMUCIIO BCeX OOHAPY)KEHHBIX HA YYETHBIX
MapuipyTax oco0eil )KUBOTHBIX JaHHOTO BHIA.

®opmyna (7) mocTpoeHa Tak, 4TOOBI 3HAYECHUE HIIKHETO
JIOBEPUTEIBHOTO TIpejiesia He ObLIo MeHbIe (pakTHYeCKOro
KOJIMYECTBAa OOHAPYXEHHBIX NPH y4eTe 0coOei )KUBOTHBIX,
YTO MOXKET UMETh MECTO, Korjaa oOciieoBaHHas ILIONIa/b
CpaBHMMa C IJIOIIA/IBI0 YYETHOH TEpPUTOPHUH.

Pacuetsl mpoBeaens! ¢ momonibio mporpaMMel «4YKOTKA-
PACYET». Pe3ynbrarsl pac4eToB MmpeicTaBiIeHbI B Ta0I. 3.

CpaBHEHUE OLIEHOK YHCJIEHHOCTH CEPhIX KUTOB Ul HEOrpa-
HUYEHHOHN U ONTHMaJIbHO OIPAaHWYCHHOW IIMPHHBI yYETHOH
TIOJIOCHI TIOKa3bIBAET, YTO OLICHKA YHMCIEHHOCTH IPH OITH-
MaJIbHOM OTrpaHMYEHHH CYIIeCTBEHHO yBennumiach ¢ 420 1o
575 ocobeii. OT0 yBennueHHE IPOM30ILIO 33 CYET HCKITIOUe-
HUS U3 «XBOCTOBOM» YacTH paclpeesIeHUs] pacCTOsIHUM 00-
Hapy>KeHHUs Bcero ofHoi BcTpeur. CraTtucTrdeckast omuoka
IIPU 3TOM YBEJIMYMIIACh HE3HAYUTENBHO, ¢ 60,6 10 65,5%.

PaccrossHne oOHapyeHHs] €IUHCTBEHHOW BCTPEUCHHOMN
TPYIIIBI U3 ABYX 0cobeit Manoro monocaruka (1273 M) oxa-
3ay1ach OOJIBIIE IIUPHUHBI ONITUMAIIFHO OTPaHUYEHHOH 1OJI0-

where nj — the number of detected individuals of a
given species on the count transect of length Lj and
with the area of the count strip gj; Dj — estimate

of population density on j-th transect; n — the sum
number of detected animals of a given species on all
count transects with the total area of the count strip
g, L — the sum length of all count transects in km,
W — the width of the count strip from each platform
in km, P — the completeness of detection of animals
on the count strip W in km, B — the effective width
of the count strip from each platform in km, Ncor —
the estimate of the number corrected for the distance
undercount.

Under the condition of random placement of transects
in the count area, the relative statistical error of the
estimates (4) of the density of population D and the
number N was calculated by formula (5)

2 2
] 4
q9—49;

The relative statistical error of the corrected number
estimate Ncor was calculated by the formula

e*(N)+e*(P)

(o)== [1- 43 -

Jj=1

e(NCOI‘ ) = (6)
For a confidence level of 90%, the confidence interval
was calculated by the formulae (7)

Ny=n+ (_\'wI - .rn)l:x[{- 1,640 — 0.5-'::). Ny=n+ (_\' - u)e xl{l.t-'i-m— 0.5!::]

wor

_ | m:(,\'n“) OV r
h-‘lﬂll “{-\}.,,-"]:i|- m(N_)=N_elN,).

where n — the total number of all animals of a given
species detected on the count transects.

Formula (7) is constructed in such a way that the
value of the lower confidence limit is not less than the
actual number of the animals detected when counting
individuals, which may occur when the surveyed area
is comparable to the area of the count territory.

The calculations were made with the CHUKOTKA-
RASCHOT program. The results of calculations are
given in Table 3.

A comparison of estimates of the number of gray
whales for an unlimited and optimally limited width of
the count strip shows that the estimate of the number
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Tab6n.3. Pe3ynbrarel pacueTa YMCICHHOCTH 6 BUIOB KUTOB M 4 BUJIOB JJACTOHOTUX Ha 00CIeI0BAaHHON aKBATOPUH
Table 3. The results of calculation of the number of 6 species of whales and 4 species of pinnipeds in the surveyed area

M.mo- Cu-
BUJI MOPCKUX MJIE- Cepriit | Ipen. 1%(;1!){ ) Ko- 10- Beny- Ag:' ByY le:;' Mo J;feﬁ;l
KOIMUTAIOIINX: KUT KUT carka CaTuK xa Pho- Eu- Eri- 0 d(r))b Pho-
MARINE MAMMAL Eschr. Bal. Me Orcin. Ba- Delph. ca met. " rosm' ci-
SPECIES: rob. myst. & | orca laen. leucas X Juba- gn. )
nov. hisp. barb. dae
acutor. tus

VYuernas nosnoca (Heo- Heo-
rép" orpaHmd.) orp. orp. | orp. | orp. p orp. orp. | orp. | orp. | orp. orp.

count strip (unlimited, lim. | lim. | lim. | lim. S| lime | lime | Dime | lime | lime | i,
limited) unlim.
UYnciio oOHapy>KEeHHBIX
ocobeit
All detected individu- 17 1 3 7 2 1 > 3 3 15 2
als,n_.,n

opt

Uwncno o6HapyKEHHBIX
Ipynn
All detected groups, 10 1 3 1 1 1 > ! 3 4 2

opt’®
DKCTpanoIupoBaHHAS
YHCIIEHHOCTh
Extrapolated number; 365 48 145 339 19 48 370 222 370 1110 148
N
OTI%OCI/ITCJ‘IBH&H cTaro-
mOKa SKCTPAITOISIHN
Rel. statis. error of ex- 0,540 0,99 | 0,99 0,99 1,00 0,99 0,524 | 0,996 | 0,660 | 0,753 0,995
trapolation e(N)
CKoppeKTupOoBaHHas
OIICHKA YHCIIEHHOCTU
Corrected number esti- 575 73 218 508 42 73 541 325 541 1623 216
mate, N,
CxoppeKTupoBaHHas
IUIOTHOCTH HACEICHUS
(0c./1000xm?) 3,054 0,38 | 1,16 | 2,70 0,22 0,38 | 2,87 | 1,72 | 2,87 8,62 1,15
Corr./pog. density
(ind./1000km’) D
OtHocuTtenpHas
crarommnoka .
CKOPPEKTUPOBAHHOM
THCICHHOCTH Rel. stat. 0,655 1,01 1,01 1,01 1,08 1,01 0,769 | 1,144 | 0,868 | 0,941 1,143
error of cor. number
e(NCOI‘)
Huxnss rpanuna
noseputenbHOTO (90%)
UHTEpBaja 181 14 41 94 8 14 142 50 122 328 33
Lower limit of conf-
(90%) interval
Bepx#nsis rpanuna
noBeputebHOro (90%)
WHTEpBAJIa 1282 202 603 1409 118 202 1311 956 1395 4356 637
lg: er limit of conf.
(90%) interval

[Tomtane sxcrpanonsiuun / Extrapolation area, S -188373 xm2
KonudecTBo y4eTHbIX MapipyToB / Number of transects, u — 88,
CymmapHast ynHa MapiipyToB / Sum length of transects, L - 3447 k.
Mopckue mnekonutatowme Monapktukn. 2018. Tom 2. 255
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Puc. 2. T'ncrorpammel uncia oOHapy>KeHHBIX 0co0ell B KaxkioM 13 20 HHTEpBAJIOB PACCTOSIHUM OOHAPYKEHUS Ha ydeT-
HOH MOJIOCE 1 alNPOKCHMHPYIOIINE THCTOrPaMMBI KpHBBIE OOHAPYXEHHS Ha HEOTPaHWYEHHOH M ONTHMAaJIbHO OTPaHH-
YeHHOH y4eTHOH mosioce is: (A) cephix KUTOB, (B) ocobeii Bcex kuTooOpasHbIX, (C) ocobeit Bcex 1acTOHOTHX

Fig. 2. Histograms of the number of individuals detected in each of the 20 intervals of detection distances on count strip
and approximating the histogram curve detection on unlimited strip and optimal limited strip for: (A) gray whale , (B)
individuals of all cetaceans , (C) individuals of all pinnipeds

== Yucno o6HapyXeHHbIX ce pbIX KUTOB B UHTE pBanax pacCTOAHMUM
—A— AnnpoKcuMauusi Ha HeorpaHu4e HHoOW nomnoce
—O— AnnpoKcuMauusi Ha ONTUMarnbHO OrpaHMYe HHOMN nonoce

MHTepBanax paccTosiHum

Yucno ocoben cepbix KUTOB B

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Homep uHTe pBana pacctosHui o6HapyXeHus

=1 Yucno o6HapyXeHHbIX 0cob6e i KUTOO6pa3HbIX B MHTE pBanax paccTosHUM
—— AnnpokcumMauus Ha HeorpaHM4e HHOM nonoce
—O— AnnpoKkcumMaumsi Ha ONTUManbHO OrpaHU4Ye HHOW nonoce

B UHTepBanax pacCtosiHuun
o
L

o

2- \\;M
0 B s I s I

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Homep uHTe pBana pacctosHuMi o6HapyxXeHus

Yucno ocoben KNToo6pasHbIX

=3 Yucno o6HapyXeHHbIX 0C06e NTaCTOHOrnX XXMBOTHbIX B UHTE pBaNnax pacCTOSAHUMN
—A— Annpokcumauus Ha HeorpaHu4ye HHoOM nornoce
—O— AnnpoKcumauusi Ha ONTUManbLHO OrpaHUYeHHOM nosoce

WHTepBanax pacctossHuun

1 ID=I:I= 1 :I:II 1 I s I 1 1 1

Yucno ocoben nacToHornx B

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Homep nHTepBana pacctosiHuin o6HapyxeHus
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col (564 M), ¥ IOATOMY OIIEHKa YMCICHHOCTH MAJIOro I10-
Jlocaruka Oblia paccyuTaHa AJii HEOTPaHUYCHHON YYEeTHOMN
TTOJIOCHI.

Haubonpmryro pacueTHnyro oneHky uncieHHoctH (1623 oc.)
13 4 BUIOB JIACTOHOTHX MMEET MOpPK Oiaromapst HanboIb-
HIeMY KOJIMYECTBY €ro 0codeil, 0OHapyKEeHHBIX Ha yYETHBIX
MapmpyTax (15 oc.). Ilpenmonaras, 94To cpenu TIOJICHEH He-
OTIPE/IeTICHHOTO BHJA HAXOMASATCS TIONEHH B COOTHOIICHUH,
MPOTIOPIIMOHAIBHOM HMX YHCICHHOCTSIM, MOXXHO J00aBUTH
o 15% kax0ii U3 OLIEHOK OTIAEILHBIX BUIOB TIOJECHEH.

BruiBoasl. [lomydensl npuOIM3UTENbHBIE OLEHKH YHCIICH-
HOCTH KHTOOOpa3HBIX M JIACTOHOTHX B 3TOM paioHe Jlemo-
BUTOIO OKeaHa. bojee TOYHbIE OLEHKH YUCIEHHOCTU MOTYT
OBbITH MOJYYECHBI NPH MPOTSHKEHHBIX YYETHBIX MaplpyTax,
HarpuMep, aBUAMOHHBIX. TeM He MeHee, IOJyYeHHBIE
OLIEHKH JAlOT BO3MO)KHOCTH OIpPEIEIUTh 3HAYEHHE ITOro
paifoHa 111 MOPCKMX MIJIEKOIMTAIOIINX U YyTOYHUTD UX MH-
rpanyoHHbIe IyTH. Ha 0CHOBE MOTyYeHHBIX JaHHBIX MOTYT
ObITH pa3paboTaHbl MEPOIPUSITHS, HAIIPABICHHBIE HA OXpa-
HY TOITYJISIIMI MOPCKUX MJIEKOITUTAIOMINX B 3TOH yactu Uy-
KOTCKOTO MOPSL.

under the optimal limitation increased significantly
from 420 to 575 individuals. This increase was due
to the exclusion of just one sighting from the “tail”
part of distribution of the detection distances. Thus,
the statistical error increased slightly from 60.6% to
65.5%.

The detection distance of the only sighted group of
two common minke whales (1273 m) was greater
than the width of the optimally restricted strip (564
m), and therefore the estimate of the number of
the common minke whales was calculated for an
unlimited count strip.

The largest calculated estimate of the number (1623
inds.) of the 4 species of pinnipeds accounts for
walruses due to the largest number of individuals
found on the count transects (15 inds.). Assuming
that among the seals of undefined species, there are
the seals with a ratio proportional to their numbers,
15% of each of the estimates of separate species of
seals can be added.

Conclusions. Approximate estimates of the number
of cetaceans and pinnipeds in this region of the Arctic
Ocean have been obtained. More accurate estimates
of the numbers can be obtained with long count
transects, for example, surveyed from an airplane.
Nevertheless, the obtained estimates make it possible
to determine the significance of this area for marine
mammals and to clarify their migration routes. On
the basis of the data obtained, the measures aimed
at protecting populations of marine mammals in this
part of the Chukchi Sea can be developed.
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Chernetsky et al. Structure of belugas’ (Delphinapterus leucas) summer reproductive gathering by the ...

Yepuenxuii A.Jl., Kpacnosa B.B.,

CTpyKTypa conoBeukoro ckonsieHus 6enyx (Delphinapterus leucas)
B NIeTHUN nepuop no pesynbratam cporonaeHTUpMKaunm (OHEKCKUN

3anus, benoe mope, 2007-2013 rr.)

WnctutyT okeanonorun uM. ILIT. IMupmosa PAH, Mocksa, Poccus

Chernetsky A.D., Krasnova V.V.,|Belkovich V.M.

Structure of belugas’ (Delphinapterus leucas) summer reproductive
gathering by the results of Photo ID analysis (White Sea, Solovetsky

Island, 2007-2013)

P.P. Shirshov Institute Oceanology of RAS, Moscow, Russia

Pabotel mo QoTtomnenTudukamun nposoawauck B beaom
Mope Ha 0. ConoBenkwii (M. bemyxwuit) B ieTHUl niepruon
¢ 2007 r. mo 2013 B nETHEM pPENPOIYKTUBHOM CKOIUJIEHUU
6enyx. dororpadupoBaHre OCYIIECTBISLIOCH C Oepera, B
5—10 M ot ype3a BoIsL, U ¢ JoAKH. [ npoBeaenus Gpoto-
CHEMKH JKHBOTHBIX HCHONB30BANIHCH Kamepsl Nicon D80 u
D7000 ¢ TemeodnpexTBamu Nikkor u Sigma (MakcuMab-
Hoe (okycHoe paccrostare 500 Mm). B manpHelieM moiy-
YEHHbIE CHUMKH 00palaThIBAINCh BU3YaJIbHO C ITOMOIIBIO
nporpamMm Adobe Photoshop12, ACDS 5.0. UccnemoBarens,
HaxOJIIMHCS Ha OeperoBoil HaONMIONATENFHOM BBIIIKE, JO-
MIOJTHUTENIFHO 3apHCOBBIBAJI BU3YaJIbHO 3aMEUCHHBIE MapKe-
PBI OETyX ¥ TI0 BO3MOXXHOCTH HACHTU(HUIIMPOBAI 00€ CTOpO-
HBI Y JKUBOTHOTO.

Bruto npoananusuposano 65000 dororpaduii 6enyx, Ha KO-
TOPBIX OBLIM OTMEYCHBI Pa3JINIHbIC MTOBPEKICHUS KOXH. Bee
MOBPEKIACHUS ObLUTH pa3/ieiieHbl Ha TpH rpymmbl. K nepBoit
IPYIIIE MBI OTHECITH MOBPEKIACHUS MEXaHHUYECKOTO XapaKTe-
pa B BHJE I[apanuH, NTyOOKHUX IIPAMOB U BHIOOMH Ha CITHH-
HOM TpeOHE, MMEIOIINE aHTPOIIOTCHHOE WM €CTECTBEHHOE
MPOMCXOXKICHIE; KO BTOPO TPYIINE — KOKHBIC TTOPAKEHHS,
SIBJISIFOIIIMECS] CIICACTBUEM PA3JIMUYHBIX 3a00JICBAHUMN; K I10-
ClleHel, TpeTheil TpyIIe KOKHBIX IOBPEXICHUI Oerryx
ObUIN OTHECEHBI IC(EKThI B BHJIC TUIICPIIMTMEHTHPOBAHHBIX
YYaCTKOB KOXKH, KOTOPBIC YETKO MPOCMATPUBAIIUCH Y B3POC-
JIBIX OCJIBIX )KUBOTHBIX M 00CCI[BEUCHHBIC (TUITOMTUTMEHTHPO-
BaHHBIC) MMATHA U MOJOCKU PA3IMYHON KOH(PUTYPAITUH Y 0CO-
Oeii cepoii u cBeTo-cepoit okpacku (KpacHosa u ap., 2015).

B nmanpmeitmem Ob1 cocraBieH (oTokaTamor OeryxX co-
JIOBEIIKOTO CKOIUICHHUS MO CKBO3HOMY THILY: B KaXIbIHA IT0-
CIICAYIOMNI JIETHAH CE30H HyMepamus ocoOed sBIIach

The photographic identification surveys were carried
out on Solovetsky Island (Cape Beluzhiy) at the
White Sea in the summer seasons since 2007 till 2013
at the places of summer reproductive gatherings of
belugas. The photographing was performed from the
coast, at 5-10 meters from the waterline, and from a
boat. The animals photographing was carried out with
use of Nicon D80 and D7000 cameras outfitted with
telephotographic lens Nikkor and Sigma (maximum
focal distance — 500 mm). In the following, the
obtained photos were optically processed with use of
Adobe Photoshop12, ACDS 5.0 software. In addition,
a researcher, positioned at a lookout tower, sketched
out visually observed markers of belugas, and when
it was possible carried out identification of both sides
of the animal body.

There were analyzed 65000 belugas photos, on
which miscellaneous skin lesions were noticed. All
the lesions were divided into three groups. In the
first group we included the lesions of mechanical
nature like scratches, deep stigmas and indents on
dorsal ridge of anthropogenic or natural origin. The
second group included the skin lesions caused by
miscellaneous diseases. And the last, the third one,
group of the skin lesions of belugas included defects
in the form of hyperpigmented skin areas that were
clearly noticeable on the skin of the adult white color
animals and decolorized (hypopigmented) spots and
stripes of miscellaneous configuration on the skin of
gray and light gray colors specimens (Krasnova and
others, 2015).
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Oara nabnwogeHnii

WaeuTnduHaumoHHbin Homep Benyxn

Bl - Senyxn, Habmogaswwecn 8 WOHE — Nepeoii Aexage wons
B - Senyxu, HabniogaBwmreca B KOHUeE WONA - aerycre

Bl - Genyxun, HabnogasWWecs B TEYEHWE BCEro CE30Ha, © NepepbiBaMil B HECKONbKO AHEN

Puc. 1. Ce30HHas TUHAMUKA TIOCCIICHHS HICHTU(PHUIIUPOBAHHBIMU OCITyXaMHi aKBaTOPHUHU COJIOBEIIKOTO CKOTUICHHS B
netHeM ce3one 2009 .

Fig.1. Dynamics of identified belugas visiting Solovetsky summer reproductive gathering (2009)

MPOIOKEHUEM MpeaslayIero roaa. IIpu noBTopHoil BeTpe-
4aeMOCTH OEITyXH COXPaHSUICS ee IepBOHa4YaIbHbII HAECHTH-
¢uxanmonnslii Homep. Ha ocHoBe (oTokaranora Obuia co-
371aHa JIeKTPOHHAs 0a3a, KoTopas BKIFo4Yajia HH(POPMALHUIO O
JlaTe ChEMKH, 1I0JIE U BO3PACTE, a TAKIKE HAIMUUU UIIH OTCYT-
CTBHHM JeTeHblma. [1on »KUBOTHOIO ONpeaesnsuics N0 BHEIl-
HHUM IpH3HaKaM U OCOOEHHOCTSIM ero noBeneHus. OObIYHO

In the following, there was made a photo catalogue
of belugas of Solovetskiy Island gathering by
across method: each consecutive summer season
the numeration of the specimens continued the
numeration of the previous year. Should it reoccured
to meet a specimen of beluga once more then its
original identification number retained. On the basis

Tabm. 1. Pesynsrarsl hoTomaeHTH(UKAIINI OEITyX COMOBEIIKOTO CKOTUICHHS 3a ceMrieTHu nepuof (2007-2013 rT.)

Tabl.1. Results of photo-ID analyses of solovetsky reproductive gathering of belugas during seven-years period
(2007-2013)

KomnuectBo unentuduiposanssix cropon\ Number of identified sides
N HeunsBecTHO Ha Kakol
paBbIe JleBrbIe OO0111E€ KOIMYECTBO
T'on\ Year croponsl\ Right | croponsl\ Left cropoHe HaXO\IMTCﬂ UAEHTU (UL POBAHHBIX
side side U nknovxlag Eevrs)/hich side ctopon \ Total number
; of identified sides
is marker
2007 27 54 5 86
2008 19 40 6 65
2009 23 55 4 82
2010 28 49 5 82
2011 15 37 0 52
2012 33 74 4 11
2013 37 84 2 123

caMIlbl KpymHee caMOK, ¢ 0oliee BBIPaKEHHOI OOKOBOW My-
ckynatypoii (Smith et al., 1994). B Bo30y»IeHHOM COCTOSIHUU
CaMIIbl 9acTo JEMOHCTPHUPYIOT 06nacTh renuranuii (Kpacuo-

of the photo catalogue there was made an electronic
data base which provided information about the
photo shooting date, gender and age of the animals,
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Puc. 2. I[ToBropHbIE BcTpeuu OeinyX COJOBELKOIro CKOILIEHHMs 3a ceMuiieTHui nepuox (2007-2013 rr).

Fig.2. Resighting of solovetsky belugas during seven year period (2007-2013)

Ba U 1Ip., 2014). IlocTosiHHOE HAXOXKIEHUE IETCHBIIA PSIOM
¢ Oenyxoil yKka3bIBaeT Ha TO, YTO OHA — CaMKa.

B Tabn. 1 npencraBieHs! pe3ynbTaTsl GOTOUICHTH(DUKAIINN
COJIOBEIIKMX OelyX 3a ceMwieTHHH mepuox. [y aHammsza
MOJYYEHHOTO MaTepHalia MBI HCIONB30BaiH (ororpaduu
TOJBKO JICBOW CTOPOHBI JKHBOTHBIX. JTO MO3BOJIMIO HAM H3-
OexkaTh 3aBBHINICHUS OICHKH YHCICHHOCTH OCNyX B HCCIe-
JlyeMOM CKoIuTeHuH. TakuM 00pa3oM, ¢ y4eTOM MapKepoB,
0OHapy>KCHHBIX TOJBKO Ha JICBOH OOKOBOW cTopoHe, B 2007
. OpuT0 HaeHTHUIPOoBaHO 54 ocobwm, 2008 1. — 40, 2009
r.—55,2010r—-49,2011.—37, 2012 — 74,2013 . — 84
ocodu. OCHOBHYI0O MacCy HAEHTH(UIMPOBAHHBIX 0cOOEH
COCTABJISITH TTOJIOBO3PEITBIC )KUBOTHBIE, KOTOPHIC OBLIH B OC-
HOBHOM CaMKH C JICTCHBIIIAMH PAa3HOTO TO/a.

Hamu nokasaHo, 4To IMHAMUKa CE30HHOTO MOCEMEeHNs Oe-
JyXaMH HCCIIeyeMOH aKkBaTOPUU MUMEET OIpeleeHHbIe 3a-
KOHOMEPHOCTH. B 3aBHCHMOCTH OT CPOKOB MOSIBJICHHUS JKH-
BOTHBIX Y M. beyxuii Mbl YCIIOBHO pa3leniiii UX Ha TpU
rpymisl (puc. 1).

IlepBas rpymma oObeanHIIA )KUBOTHBIX, KOTOPBIE HAOMIOa-
JIMCh Ha IPOTSDKEHUH BCETO JIETHETO ce30Ha. OHU MOTIIH OT-
CYTCTBOBAaTh HECKOJIBKO JHEH, HO BHOBb BO3Bpamaiuch. Ko
BTOpPOH TIPyIIIIE MBI OTHECHIN OenyX, KOTOpbIe HaOI0oamich
TOJIBKO B TIEPBYIO MTOJIOBUHY JIETHETO CE30HA — C MIOHS 70 Ce-
penuHsl niois. TpeTbio rPyIITy COCTaBHIM 0COOM, KOTOPBIE
HaXOIWINCh Y M. bemyxuii co BTOpoii MOJIOBHHBI HIOISI IO
aBTyCT BKIIIOUNTEIHHO. [Tpy 3TOM KOJIHMYECTBO KUBOTHBIX 1
CPOKHM WX TOSIBICHHS BapbHPOBAJM M3 rofia B rox. Takum
0o0pa3oM, HallM HCCIENOBAaHMA, MPOBOAMMEIC B TEUYCHHE
cemu et (¢ 2007 mo 2013 rT.) moka3anyu BEIPaKCHHYIO PO-
TaIMI0 WHIUBHIYAIFHOTO COCTABA COJOBEIIKOTO CKOIIICHHS
Oemyx B TeueHwme JieTHero ce3ona (UepHeukwnii u np., 2011).

as well as information about presence or absence of
calfs. The animal gender was determined basing on
the particulars of the animals deportment. Usually,
the males are larger than the females and have more
prominent musculature on the body sides (Smith et
al. 1994). In a state of excitement the males often
demonstrate their genital area (Krasnova and others,
2015). Constant presence of a calf near a specimen of
beluga indicates that the specimen is a female.

Table 1 specifies results of Solovetsky Island belugas
photo identification surveys during the seven years
period. In order to analyze the obtained materials
we used the photos of the animals left side only. It
allowed us to avoid an overestimation of the belugas
population. Thus, taking into consideration the
markers noticed only on the left side of the animals,
in 2007 we identified 54, in 2008 — 40, in 2009 — 55,
in2010-49,in 2011 -37,in 2012 — 74, in 2013 — 84
specimens. The bulk of the identified specimens were
the pubescent animals that were majorly females with
calves of born in different years.

We indicated that dynamic of the seasonal appearance
of belugas in the examined aquatory has particular
consistencies. Giving consideration to the periods
of the animals appearance near Cape Beluzhiy, we
divided them into three groups (figure 1).

The first group joined the animals that were observed
throughout an entire summer season. They might be
absent for several days but came back again. In the
second group we included belugas that were observed
through the first half of a summer season — from June
till the middle of July. The third group comprised the
specimens that were observed near Cape Beluzhiy
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- CAMEA HAEXOJQWTCA B CHKONMNEHWW € JETEHBIWEM
- CaMia HaxoaWTCA B CHONAEHWN Bes AETeHbIWa

Puc. 3. TloBTOpHBIE BCTPEYH CaMOK Ha aKBAaTOPHHU COJIOBeNKOro ckorureHus (2007-2013 rr)
Fig. 3. Resighting of beluga females on Soloversky gathering area (2007-2013)

B teuenue cemu et HabmoaeHuit Tonsko 46 ocobeit (13%)
BCTPEYAJINICh HEOJHOKPATHO Ha akBatopuu (puc. 2). boms-
I1ast 4acTh 0c0o0ei, KOTOpble HAXOAMINCH B CKOTUICHUH J1Ba-
TPH TOfa TOAPSA, ObLJIM CAMKHU C JE€TCHBIIaAMHU. BeposiTHO,
UX JUINTEIbHOE HaXOXKJCHHE B CKOIUICHHH CIOCOOCTBYET
00y4eHHIO JETEeHBINIeH M HAKOIJICHHUIO UMK COLUAIBLHOTO
ombita. [IpuuemM Ha aKBaTOPUU OHM HAXOAWINCH B TEUCHHE
BCETO JIETHEro MepHoJa ¢ HEe3HAYUTENIbHBIMU MepephIBaMU
B OIMH - J1Ba JHs. B0O3MOXHO, Mapsl Marh — JAETEHBIII CO-
CTaBJISIIOT PETYISPHYIO YacTh WU «IIpO» cKoruieHus. [lo-
Ka3aHo, YTO TOCJE JBYX-TPEXJIETHEr0 MPUCYTCTBUSI HEKO-
TOphIe caMKH Ooipiie He Habmomamuch (Ne6, 8, 104, 106,
150, 170, 186). pyrue caMKu HaOIIONAINCh BHOBH MOCIE
oxHO-/BYXJIeTHero niepepbiBa (Ne84, 99, 86, 116, 235). Onn
MPUXO/INIIN C HOBBIM JICTCHBIIIEM - CErOJIETKOM JIH00 ObLIH
OIMHOYHHI (puc. 3).

[ToBTOpHBIE BcTpeun camuoB (4 ocobu u3 46) Ha akBaTOpUn
OBUTH XAOTHYHBIMH, 0€3 KaKOW-JIMOO 3aKOHOMEPHOCTH.

from second half of July through August inclusively.
Thereat, the animals quantity and the periods of
their appearance varied from year to year. Thus,
our researches conducted during seven years (from
2007 to 2013) showed presence of a prominent
rotation of the individual composition of Solovetsky
Island belugas gathering during a summer season
(Chernetskiy and others, 2011).

During seven years of the observations, only
46 specimens of belugas (13%) reoccurred in
the aquatory (figure 2) again. Large part of the
specimens that appeared in the gathering two or
three years in succession were females with calves.
Probably, their continuous presence in the gathering
conduced learning of calves and accumulating by the
latter of the social experience. It is notable they were
in the aquatory during the entire summer seasons,
absenting for insignificant periods lasting one or two
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Harmpumep, camen; Nell naGmiomancst exxeromHo c 2007
mo 2012 rr; camen Nel3 mosBisUICS peryispHO, HO ¢
nepepsiBaMH B OJMH-ZBa rofa; camer Ne20 Obl1 3ameyeH
TOJIBKO JiBa Tona moxpsm; camer Nel56 mepBhiii pa3 ObuI
orMeueH B 2009 r. u moBTOpHO — Yepe3 TpH rozxa B 2012 .
(puc. 2). Bce caMiipl MOSIBISUTICE HA aKBaTOPUU Ha OYEHb
KOPOTKHUI CPOK OT OJTHOTO JI0 HECKOJIBKUX AHeH. B mepuon
X HaxoXAeHWs HaOoganach MOBBINIEHHAs MOJNOBas
AKTUBHOCTH JKUBOTHBIX.

Bruto paccumrano oOmiee YHCIO HIACHTH(OUITMPOBAHHBIX
ocoberr 3a cemmierHuil mepuon — 347 Gemyx. Cnemoa-
TEJIHO, W3 HHUX TOibKO 13% BCTpewanmich Ha aKBaTOPUH
y M. Bemyxmuif B Teuenue nByx M Ooiee JIETHHX CE30HOB.
bonpmast ke yacTe MACHTH(OUIMPOBAHHBIX Oenyx (87%)
HaOJfo1anach B CKOIUIEHHH B TEYEHHE TOJIBKO OJHOTO JIET-
HETO CE30Ha, YTO OTYACTU MOXKET OBITh CBSI3aHO C IIEPHUOIOM
COXPAaHHOCTH MAapKepoB Ha Tele >KUBOTHOTO. BEIsABICHO,
YTO CPEJHMI MEPHOJ COXPAaHHOCTH MEXAaHHUYECKHX Ae(eK-
TOB KOXH, KOTOPBbIE COCTaBIISIIOT OCHOBHYIO MacCy Mapke-
POB OeyX CONOBELKOT0 CKOIIeHHs — ABa rona (KpacHosa n
Ip., 2015). ITo ncredeHnu AByXJIETHETO TEPHOAa OCHOBHAS
Macca KOKHBIX Ie(EKTOB CTaHOBHUTCS HEMH(POPMATHBHOI:
OeIyXH «TepsIIoT» cTapble MapKephl U IPHOOPETAIOT HOBBIE.
Te Gemyxu, KOTOpbIe OBUIN 3aMEUEHBI B CKOIICHUH Ha MPO-
TSOKEHUH OT 3 70 6 JIeT, KaK MPaBUII0, UMENH 1e(heKTHI KOKU
BUPYCHOTO TPOUCXOXJEHHS (TaTy-BHPYyC) WM MEXaHHUe-
CKO€ MTOBPEkK/ICHUE B BUIE BBICMKH Ha CIIMHHOM I'pe0HE.

Taknm 00pa3om, MO HAIIMM pe3ylIbTaTaM, COJIOBEIKOE JICT-
Hee CKOIUIEHHE SIBISIETCSI COCTaBISIONIeH eanHHLei Oeno-
MOpPCKOH TIONYJSIIMKM OeTyX C JUHAMHYHOM CTPYKTYpPOH,
00yCIIOBIIEHHOH OCOOCHHOCTSIMH PENpPOIYyKTUBHOTO IIOBE-
JICHHS] AKUBOTHBIX.

days. Possibly, the pairs “a mother — a calf” comprised
a regular part or a main body of the gathering. It was
showed by us that after two or three years of presence
in the gathering a number of females then were no
longer observed therein (No.6, 8, 104, 106, 150, 170,
186). Other females were observed again after one
or two years periods of absence (No.84, 99, 86, 116,
235). They appeared either together with a new born
calf or alone (figure 3).

The males reoccurrences (4 specimens of 46 ones) in
the aquatory was chaotic, having no any consistency.
For example, the male specimen No.11 was observed
every year from 2007 to 2012; the male specimen
No.13 appeared regularly but with one or two years
pauses; the male specimen No.20 was observed only
two years in a row; the male specimen No.156 was
first time observed in 2009 and then in three years
after that, in 2012 (figure 2). All the males appeared in
the aquatory for a very short period lasting from one
to several days. In the periods of their presence there
was observed enhanced sexual activity of the animals.

We estimated the total number of the identified
specimens appeared during the seven years period —
347 belugas. Therefore, only 13 % of them were met
in the aquatory during two or more summer seasons.
The larger part of the identified belugas (87%) were
observed during one summer season only that may be
partially caused by the period of the markers retention
on the animals bodies. It was found that the average
period of the skin mechanical defects retention, that
represent a bulk of the markers of Solovetsky Island
belugas gathering, is two years (Krasnova and others,
2015). Upon expiration of a two years period the bulk
of the skin defects becomes junk: belugas “loose”
previous markers and get the new ones. As a rule, the
belugas observed in the gathering during the period
of from three years to six years had virus-related skin
defects (tattoo-virus) or mechanical skin lesions in the
form of indents on the dorsum.

Thus, according to our findings, Solovetsky Island
summer gathering of belugas is a comprising part
of the White Sea population of belugas having the
dynamic structure caused by the particulars of the
animals reproductive behaviour.
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B wmopsax [ansHero Boctoka P® BcTpewarorcss KocaTrku
(Orcinus orca) OIByX CUMIATPUIECKUX TOMYIIINNA, OHA U3
KOTOPBIX CHELUATM3NpPYyeTCs Ha MUTaHUM PHIOOH, a apyras
— MOPCKHMH MJIEKOITUTAIOINMH. VICTOpHS N3y9IEeHHUS 3TOTO
BHZAa B POCCHICKHAX BOIAX THXOOKEAHCKOro OaccelfHa u
OMOTIOTMYECKIE OTIANINS PHIOOSIHBIX U IIOTOSAHBIX KOCATOK
moApoOHO omwcaHbl B crarbe DUIaToBOil ¢ coaBTOpaMu B
HacTosIIeM cOOpHHUKE. B TeueHne MHOTHX JIET y BOCTOYHOTO
mobepexxpst  Kamuarkm B akBaropun  KomaHmopckmx
OCTPOBOB, a C HEJABHETO BPEMEHH — U B PailoHE CEBEPHBIX
ocTpoBoB Kypuiabckoit Ipsiibl BEXyTCs LEICHANPABICHHBIC
WCCIIENOBaHUSA  JAHHOTO BHAA. bBHONOrHS  KOCATOK,
Hacenstomux OXO0TCKOE MOpE, OCTAETCsI MaJION3YICHHOH.

B 3amagnoit wactn Oxorckoro mops (puc. 1), B Tak Ha3bl-
BacMoM lllaHTapckoM permoHe, BKITIOYAIOIIEM AKBAaTOPHIO
[anTapckoro apxumenara, YACKyio TyOy, 3amuBsl Tyryp-
ckuii, Yanbanckuii, Hukomass, 1 — B MEHBIIEH CTENEHH — B
CaxanmHCKOM 3anmuBe B JeTHUH mepuox B 2011-2013 u 2015
IT. TIOIYTHO B PaMKax IPOEKTa 0 M3yUCHHUIO 3aI1a{HO-0XO0T-

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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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 momynsinuy OeryXu IPOBOAMIINCH HAOMIONEHU, 0TOOp
npo0 KoHOW Oumoncuu U (oTonaeHTH(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 3aMagHoOM 0XoToMopbe B mepuoa ¢ 2011 mo 2015
IT., OTHOCWJINCH K IUIOTOSIAHOM nomyssiuuu. Ha marepuaie,
cobpanHOM B Yib0Oanckom 3anuBe B 2011 rony, Obuta 3amo-
JKeHa OCHOBa (hOTOKATAJOra STOH IOMYNSUU U MOKa3aHo,
YTO WACHTU(QHUIMPOBAHHBIE KOCATKW HE YUCIHINCh HU B
OJIHOM M3 paHee onyOnuKkoBaHHBIX (orokaranoroB (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 Hlynexko 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-
YHCIICHHBIE HCCIIEIOBAaHNSI KOCATOK CEBEPO-BOCTOYHOW Ha-
ctr Tuxoro okeaHa Noka3anu HaAMOMYIAUOHHEIH YPOBEHb
pas3Iuuui Uil peIOOSAHBIX M IUIOTOSHBIX KOCATOK (HaIpu-
Mmep, Morin et al. 2010). B oreuectBennsIx paborax (Pua-
ToBa u jp., 2014; Borisova et al., 2014) Taxxe ObLIO TOKa-
3aHO, YTO PBHIOOSITHBIE M TUIOTOSIIHBIE KOCATKH POCCHHCKUX
BOJI THXOOKEAHCKOTo OacceiiHa penpoayKTHBHO H30JIMPOBa-
HBl. TakCOHOMHMYECKHH KOMHTET MexayHapoaHoro OOmie-
CTBa TI0 M3YyYCHMIO MOPCKUX MJICKOITUTAIONINX PacCMaTpH-
BAaeT IUIOTOSAHBIX M PBHIOOSIHBIX KOCAaTOK CEBEPHOM 4acTH
Tuxoro oxeana kax pasusle noasuasl; MCOII mpusnaer
HEOoOXOIMMOCTh PEBU3UU TAKCOHOMMYECKOTo craryca. Oue-
BUJIHO, YTO 3TH JIBE TPYHITEI KOCATOK B CUCTEME YIIPABIICHHS
BOJHBIMU OHMOpecypcamMH JIOJDKHBI PaccCMaTpHBaThbCsl Kak
pasHble 3arachl (eAMHHIBI yrpasineHus). [lepBocreneHHbIM
rapamMeTpoM ISl OLIEHKH BEJIMYMHBI €KETOTHOTO 00IIe/10-
nyctumoro ynosa (OY) siBisieTcss YHCIEHHOCTH 3araca.
Ha Hacrosimuii MOMEHT He CyIIECTBYET PUEMIIEMON OLIeH-
KM YHUCJIEHHOCTH KOCaTrok B Bojax Pd, a monbITKH OLIEHUTH
YHCIIEHHOCTH TUIOTOSTHBIX M PHIOOSITHBIX KOCATOK Pa3/eilb-
HO HE IPEIIPUHUMAIIOCH BOBCE.

OIeHKH YUCIEHHOCTH KocaToK koHma XX — Hawama XXI
BeKa pa3uJaroTcs B HECKOJIbKO pa3. CoboneBckuii (1983)
MIPUBOIUT OIEHKH B 1 ThIC. ocobelt amst OXOTCKOTo MOpsS 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) coobmaet o
YUCIIEHHOCTH 2,5-3 ThIC. 0c0o0eii B OXoTckoM U SImoHCKOM
MoOpsx U 2 TeiC. B bepunroBom un YykorckoMm mMopsix. JJopo-
menko (2002) monaraet, 4To YUCIEHHOCTh KocaTKku B OXOT-
ckoM Mope pocturaeT 10 Toic. ocobelt. B aTux myOmukarumsax
He IPUBEICHO HUKAKUX CBEIEHHH HU 00 00beMe IIEPBUUHBIX
MaTepHasoB, HU O METOAUKE PacyeTOB — BCE ITH PE3yIbTaThI
SIBIISTIOTCSI «3KCIIEPTHBIMH OIIEHKaMI», TO €CTh YMO3PHTEb-
HBIMHU BITCUATIICHUSAMH WU TPUOIM3UTEIHHBIMH IPHKUIKA-
MU aBTOpoB. Pazbpoc 3tux orenok (ot 0,5 mo 10 ThIC. oco-
6eif, B 20 pa3) CBUIETENBLCTBYET O TOM, UTO HU OJIHY M3 HUX
HEJb3sI CYUTATh CKOJIBKO-HUOYIb TO0CTOBEPHOM.

OnHa U3 HEMHOTHX NMyOJMKauui, rae NpUBOASTCS HEKOTO-
pble (XOTS M HEJOCTAaTOuHbIC) JaHHBIE 00 00ObeMe 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 ;Ba oceHHUX petica (1984 u
1986 rr.), mpu4ueM UIT OKOHYATEIFHBIX PACYETOB UCIIONb-
30BaJl CyMMapHOE YHCIIO 3a JBa roja, a HE CpeiHee, TO
€CThb TIEPBUYHbIC JAaHHBIC OBUIM MCKYCCTBEHHO 3aBBILICHBI
B 1Ba pasa. s pacyeTa YHCIEHHOCTH OH 3KCTPAIOINPO-
Ban pe3ynsrarsl Ha Bcro akBatopuro CCCP, nogpasymenas
paBHOMEpHOE 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-
narosa 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 OOJBIIIMH-
CTBO KOCATOK OBLJIO BCTPEUCHO B MPUOPEKHBIX Bonmax. [Ipu
pacyeTax YMCICHHOCTH aBTOpP MPUHUMAI IIUPHHY TOJIOCHI
HAONFOZCHUS 2 KM, XOTSI KOCATOK HEBOOPYKCHHBIM IJ1a30M
C BBICOTHI HAOIFOAATEIILHOTO MOCTHKA MPH XOPOIICH MOro-
JIe MOKHO 3aMETUTh Ha OONbIIeH TUCTAHIUH, & B OMHOKIb
MOXXHO YBHJICTh U Ha PACCTOSHHUM 5-7 KM; pacueTHAs YHC-
JICHHOCTh OOpaTHO TMPOMOPIMOHANBHA INMUPUHE YYETHOU
MOJIOCKI, TaK YTO 3aHIKCHHE €¢ IUPUHBI TPUBOTUT K COOT-
BETCTBYIOIIEMY 3aBBINICHUIO PACICTHOW YHCICHHOCTH. Pac-
yeTHast uncieHHocTh aiisi 30HbI CCCP B crarse IllyHTOBa
(1993) ykazana 12,6 TbIC. 0cO0eit iIeToM 1 9,5 ThIC. ocobei
OCEHBIO, UTO SBJIAETCSA OYEBUIHBIM CIICACTBUEM 3aBBIIICHHUS
Ha BCEX JTAlax pacycToB.

B nmamHO#t paboTe MBI NpeNCTaBIsieM MpPEABAPUTEIBHYIO
OLIEHKY YHMCIEHHOCTH IJIOTOS,THBIX KOCATOK, BCTPEYAOIHNX-
csl B JICTHE-OCEHHHH nepuof B 3amagHoi gactu OXOTCKOTO
MODAL.

doromarepunal, HCIOIB30BAHHBIA UII CO3MaHHSA (HOTOKa-
Tayora, OblI cOOpaH B JIETHUH M paHHE-OCEHHUI NEepHoJ B
2011-2013 u 2015 rr. Pernon paboT 0XBaThIBaJI MaTepHKO-
BOE IPHOpPEKbE W aKBATOPHUIO 3aJIMBOB OT YIICKOH I'yOBI Ha
3anaze A0 CaxalMHCKOIO 3ajI1Ba Ha BOCTOKE, a TAKXKE aKBa-
toputo llanTapckoro apxunenara (puc .1).

CopTupoBKa, pefakiys W aHanu3 (oromarepuaia IpoBO-
nuuch B mporpamme ACDSee Pro 8 aBymst He3aBUCUMBIMHU
oreparopaMu, BKIIIOYas TMOBTOPHYH 00paboTKy ¢(ororpa-
(uii, MOCIYXMBIINX OCHOBOW JUIS paHee COCTaBJICHHOTO
¢dorokaranora 2011 r. (Inax u [ynexko, 2013). [Tomu-
Mo cobpanHoro Hamu B 2011-2015 rr. ¢oromarepuana, Mbl
BKJIFOYMJIM B aHan3 MaccuB u3 23 ¢ororpadwmii ¢ 11 unen-
TUQULIUPYEMBIMA OCOOSIMH KOCATOK, OTCHSTBIH BO BpeMs
TypucTH4eckoi sxkcniequumu 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 pa3pelieHnH JII00e3HO MpeloCTaBlIeHbl aBTOPOM
0 HalIeMy 3arpocy.

OreHka YHCICHHOCTH IPOM3BOIIIACE B Cpele Mporpam-
mupoBaausi R (R-core team, 2014) mpm momormm makera
Rcapture (Rivest and Baillargeon, 2014), ucmons3ys npen-
TIOJIOXKEHUS, YTO BHIOOpPKA NAHHBIX coOpaHa B: 1) 3akpbITOH
TIOITYJISIIIAA U 2) OTKPHITOM MOMYISIIUN. BBIOOp «3aKphITOi
MOMYJISIIIAN ONPAaBJIaH B CIydasx, KOTAA: a) BEIOOpKA JaH-
HBIX coOpaHa B TEpHOJ, CYIIECTBEHHO 0Oojee KOPOTKHMH,
YeM CpEIHSS NMPONODKUTENBHOCTh KU3HU 0co0u; 0) ydu-
TBIBasi OCOOEHHOCTH OMOJIOTMH BHJA, MOXKHO TpeHEOpedb
YPOBHSIMH CMEPTHOCTH W POXIAEMOCTH M B) obOecredyeHa
PaBHOMEPHOCTH BBIOOPKH. BBIOOD «OTKPBHITOHN 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 ClIy4asXx, KOrlja OAHO UJIN HECKOJIBKO YKa-
3aHHBIX BBIIIC YCJ'IOBI/Iﬁ HE BEIIOIHSAIOTCS. B HameMm Clydac
HCU3BCCTHO, OBLIO JTH C06J'I}OZ[CHO YCI0BUC paBHOMEPHOCTU
BLIﬁOpKI/I, MMO3TOMY MbI pacCUUTAIN YUCJICHHOCTDb NOITYJIA-
WU KOCATOK, UCTIOJIb3Yys 00a moaxonaa.

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

3a mepuon uccienoBaHus ObUTO 3aUKCHPOBaHO 35 BeTped
pa3IMYHBIX 10 BeXW4YuHE rpymnm kocarok (Tadm. 1). Yame
BCEro BCTpEeYaCh Tpynmsl oT 1 10 4 ocobeit (n=11) u ot 5
1o 8 (n=14). B msatu ciay4asx B rpymnmax ObuTo 3ayUKCHPO-
BaHO 9-12 KOCaTOK, M CTOJNBKO K€ pa3 MBI BCTpEYalIn arpe-
rauuu, cocrosiuiue u3 14-28 s»xuBoTHbIX. B nipenenax uccie-
JIOBAaHHOTO paifona (puc. 1) pacnpeneneHne KOocaTok ObUIO
Oosiee MM MeHee PaBHOMEPHBIM: I'PYIIIBI BCTPEYaNUCh B
AKBaTOPHSX BCEX MAaTEPUKOBBIX 3aJIMBOB U Y OCTPOBOB.

O0neM Harero ¢oromarepuana coctaBui 3516 ¢ororpa-
¢uii, Gonee MONOBUHBI KOTOPBIX OKA3aJHCh MPHUIOTHBI JUIs
(hoToneHTHUKALUY 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 - 6ep€FOBI)I€ Hu C JIOAKH, HC3aBUCHUMO OT
PE3YJIbTATOB (i)OTOI/II[eHTI/I(i)I/IKaIII/H/I 1 MOBTOPHBIX BCTPEY OAHUX U TCX KE OCO6€I>1) B PAa3JIMYHBIX paﬁOHaX HUcCcie-

HOBaHHOﬁ aKBaTOpUn

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 3an., 3as1. Hukonas / Ulbansky, Nikolaya bays 3 28
2013 IMToGepexbe oT Yackoii ryosl 1o Yibbanckoro 3ain. / Coastal waters 3 53
from Udskaya Gulf to Ulbansky Bay
Cesepo-3anagHas 4acTh CaXxaJMHCKOTO 3aJ1., aKBATOPHS
LTanTapckoro 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 OBLIO MACHTH(UIIH-
poBaHo 99 ocobeii (Bkirodas 11 kocarok m3 marepuana E.
Kyzemenko 2009 1), 3 HUX 5 JeTEHBIIIEH B BO3PACTE MPEA-

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 meTeHsblny ObUTH HACH-
TUGUIPOBAHBI («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 CC30HOB.

XoTst B maHHO# paboTe MOBTOPHBIE BCTPEYM B MpeAesax
CE€30HA HE BKJIIOYEHBI B aHAIU3 MIPU PAcUeTe YUCICHHOCTH,
CTOUT OTMETHTh, YTO B TEUEHHE KaXKA0TO MOJIEBOTO CE30HA
B Pa3HBIX HAONMIONEHMSIX OBUTH TPyNIIBI KOCATOK M 0co0w,
BCTPEUCHHBIE 3a JIETO OoJiee OAHOTO pa3a. B HEKOTOPBIX city-
gasx (2015 rox) ogHHUX U TEX ke KOCATOK MBI BCTPEUaIn Ha
BbIxoze 3 CaxalnHCKOTO 3aIMBa, B I0ykHOH yactu LllanTap-
CKOTO apxwuresnara, y nooepexss Tyrypckoro momyocTposa,
B Tyrypckom 3anmBe, ¥ MOBTOpHO — coycTs 1-1,5 mec — B
Vrckoit rybe, To ecTh 00JIBII0E KOMUIECTBO BCTPEY 32 CE30H
(tabm. 1) 66uT0 00YCIIOBIIEHO IMEHHO TEM, YTO OIHU U TE JKE
TPYIIIBI TIEpEeMEnIaiuCh (M BCTPEYaINCh HaM) B Tpenenax
BCETO paiioHa MCCIEA0BaHUH.

[Tpn pacuere YNMCICHHOCTH JUISl 3aKPBITOM MOMYISIMN (MC-
XOJISl 3 €€ OTpeAesIeHNsI) ObUIO PENIeHO NCKITIOYUTH BCTpe-
4y JAETEHbINIEH W3 aHalu3a, MOCKOIbKY BCTPEUCHBI OHU
ObUTH B pasHble TONbI, IPHYEM 3 U3 5 HICHTHUQHUIIMPOBAH-
HBIX — B 2015 1., mocnenHeM u3 Beelt BBIOOpKH. Kpome Toro,
JIETEHBIIIN KOCATOK B MEPBHIE TOJbI )KU3HU JHIIb B PEAKHX
ClIydasiX UMEIOT XOPOILIO pa3IHYUMbIe JOITOCPOYHBIE Map-
KEpBl, U BEPOSITHOCTh WACHTH(UINPOBATH MX ITOBTOPHO B
JIpyroi ce30H Maina. Takum o0pa3zoM, AJisl pacyeTa YHCiIeH-
HOCTH TIOITYJISILIUH MBI UCIIONIB30BAJIN BBIOOPKY M3 94 uyeH-
TU(QUIUPOBAHHBIX 0CO0EH MOJOIBIX M B3POCIBIX KOCATOK,
BCTPEUYEHHBIX B 3amajHOM oxoroMmopse B 2009, 2011-2013
n 2015 rr. [lns BeIOOpa ONTUMAIBHONW MOJIETH C MCHONB30-
BaHHeM (QyHKOuH closedp MBI OpHEHTHPOBAIUCH Ha Oaiie-
COBCKHH MH(OPMAITMOHHBIA KPUTEPHIA: ONTUMAJILHOW CUH-
Tajgach MOJEIb C HAUMEHBIIUM 3HAYEHHEM 3TOTO KPUTEPHUSL.
Cpenu Monenei aist BBIOOPOK C M3BECTHBIM JUCKPETHBIM
YHCIIOM CEpH «OTIOBOB» (N=5, KOJIMYECTBO CE30HOB) TAKO-
BOM OKa3anach Mozenb Mt, cortacHO KOTOPOIl YUUCIEHHOCTh
nonysiuu coctaisieT 260,2 ocobeit (SE=54,0).

IlockonbKy OTKpbITas NOMYJALMS IPEAYCMaTpUBacT Iie-
peMellieHre KUBOTHBIX B/W3 M3y4aeMOro paiioHa, a TakkKe
CMEPTHOCTh U POXKIAEMOCTh, Mbl «BEPHYJIH» B BEIOOPKY pa-
HEC UCKITFOYCHHBIX U3 aHaJIN3a MATECPhIX ﬂeTeHBImeﬁ, yBEIU-
YHB YHCJIO BCTPEUCHHBIX €IMHOXIbI KOCATOK 110 86 ocobeit.
OI_ICHKa YHUCJICHHOCTHU OTKpBITOﬁ onyiasAanuu ¢ UCIoJb30Ba-
HueM QyHKuuu openp cocrtaBmia 240.4 (SE=72,4) kocarku.

Urak, Hambomnplree 3HAYCHUE YHCICHHOCTH IIONYyYMIOCH
TIpH ee pacyeTe s 3aKpHITOi momynsiund. Tem He MeHee,
MaKCHMaJbHbIC 3HAYCHHUS OLEHOK 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 0c00EHHOCTH OHO-
JIOTHW BHJA M METOIBI cOopa M aHanmm3a (poromarepuaia
BBIHYJIAIOT HAC CKJIOHSTHLCS B MOJIB3Y BHIOOPA MOJIENH «OT-
KPBITOM MOMYJISIUM» ¥ BKIIOUCHUS JETCHBIIIEH B aHAJIM3.
Takum 00pa3oM MMEIOIUECS Ha HACTOSIIMHA MOMEHT JaH-
HBIE O IUIOTOSAOHBIX KOCATKaxX B 3amagHoi yactd OXOTCKOro
MOpsI TIO3BOJISIFOT OIIEHUTh YUCJICHHOCTh WX TOMYJISIIUN B
cpeareM B 240 ocobeii.

JlaHHBIE OTCNE)XNBaHUS MEPEMELICHUH METOIOM CITyTHH-
KOBOT'O MEUEHHUSI HECKOJIBKHUX 0CO0€i MCCIIEIOBAaHHON I0-
mysiun (Boltnev et al., 2016) cBumeTensCTBYIOT 0 TOM,
9YTO KOCATKH, BCTpeueHHBIEe (M momedeHHBIe) B CaxainH-
ckoM 3anmuBe u lllaHTapckoM pernoHe, TakkKe aKTHBHO
UCTIONIB3YIOT CEBEPHYIO M CEBEPO-BOCTOYHYIO AKBATOPHUIO
OXOTCKOTO MOpsI BIUIOTH 10 BepIIHHBI [IeH)KHHCKON TyOBI
B 3anuBe lllennxosa. ®oTonaeHTnuKanus gaxxe mpu Ma-
moMm obreme marepuana (mo 100 ocobeif) mokaszana, 4TO
KOCATKH 3aIlaIHOTO OXOTOMOPBS BCTPEUAIOTCSI U Y BOCTOU-
HOTO TOOepexbsi 0. CaxaivH, a B 3UMHHNA TEpUOT — U Y
ceBepHBIX Kypunbsckux octpoBoB (PmiatoBa W Ap., HACT.
cOopHUK). B JIeTHHX Hay4HO-MCCIENOBATENbCKUX percax
(Shulezhko and Burkanov, 2012) mutoTosmHbIe KOCATKH
OBLITM BCTPEUYCHBI TOJIBKO B CEBEPHOI akBaTOpHH MOpS (B
TOM XK€ palioHe, KOTOPBIM NMOCELIal TPU U3 YETBIPEX KO-
CaTOK, IOMEYEHHBIX B 3amaJHOM oxoToMmopse B 2015 1),
a Bronb KypuibCkol Tpsiibl BCTPEYANUCh TOJIBKO PbIOO-
snHbple KocaTku. CriemoBarensHO, 001acTh pacpoCTpaHe-
HUSI UCCIICIOBAHHOW TOMYJISIINK 3HAYUTEIBHO OOIIMpHEE
HaIllero paiioHa paboOT M OXBAaTBIBAET MPAKTHYECKU BCIO
akBaropuio OxoTrckoro Mopsi. OOIIast YNCICHHOCTh TUIOTO-
SATHBIX KOCaTOK OXOTCKOTO MOpPSI MOXKET OBITh HECKOJIBKO
BBIIIIC HAIICH OLEHKH, TAK KaK YacTb KUBOTHBIX, BO3MOXK-
HO, HE MOCEeNaeT BOAbI 3anmagHoro OXOTOMOpBs, HO OHA
€Ba JIM CYIIECTBEHHO IPEBBIMIACT MONYYEHHYI0 HaMHU
pacueTHyro BennuuHy. MiMeHHO B CaxaJMHCKOM 3ajiBe
u anTapckom pernone (Romanov, 2014; Boltnev et al.,
2016) ¢ 2012 r. mpoBOAMUTCA KUBOOTIOB KOCATOK B COOT-
BerctBuu ¢ O/]Y, paccuuTaHHBIM 1O pe3ynbTaTaM TpaH-
CEKTHBIX YYETOB IO Bcel akBaTopuu OXOTCKOTO Mops 6e3
ydeTa BEJMYMH 3aI1acOB OT/IEJIBHBIX MOMYJIALMHA U 0COOeH-
HOCTeH X reorpadpudeckoro pacupeaeneHus. Jlo mposene-
HUSI CIICIUANIbHBIX HCCIECAOBAaHUN MO Pa3/eNbHOMY YUETy
YUCICHHOCTH MOIMYISINNN IUNIOTOATHBIX U PHIOOSTIHBIX KO-
CaToK B JIaIbHEBOCTOYHBIX Bojgax Poccum, momydeHHas B
HaACTOAMIeH paboTe BeMMYMHA TpEACTaBIAeT co0oil ennH-
CTBCHHYIO OOOCHOBaHHYIO OIICHKY YHCICHHOCTH ILIOTO-
SIHBIX KocaTok B OxoTckoMm mope. Ilpu orneHke 00peMoB
O/1Y xocaTku B pbIOOIIPOMBICIOBBIX MTO/I30HAX, BKIIFOYAIO-
KX aKBaTOpuio0 OXOTCKOr0 MOpPSI, HEOOXOAMMO yUUTHIBAThH
HU3KYI0 YHCICHHOCTb MCCIIEIOBAHHON MOMYISAUH 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. (®unatoBa u ap., HacT. cObopuuk). 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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JleTyroliue B caXalHMHO-aMypCKOM M LIAHTAPCKOM paifoHax
3anagHoi yactu Oxorckoro mops oenyxu (Delphinapterus
leucas) orHOCATCS K €AMHOM 3amaJHO-OXOTOMOPCKOW
HOIMYJSIXK, CE30HHO Pa3IeNICHHOW Ha HECKOJIBKO CKOTIICHHI
(cTam). DTH JNeTHHE CTala KOHUCHTPHUPYIOTCSA B BEPIIMHAX
MAaTEPUKOBBIX 3aJIMBOB YKA3aHHbBIX BBINIC PAallOHOB (KapTy
cMm. Illmak u nmp. B HacT. cOopH.). CreneHb W CPOKH HX
CE30HHOI H3OJAIMU OCTAIOTCS HEM3BECTHBIMH. J[0 CHX
HOp HESICHO, KaK OeNyXW HCIOJb3YIOT aKBaTOPHIO 3aJMBOB
[IAHTAPCKOTO PETHOHA, AJIS KOTOPOH XapaKTepHBbI MOIIHBIC
NPHIMBHO-OTIMBHBIC TIEPEMEILICHHS BOAHBIX MACC, & TAKKE —
MOCEUIAIOT JIM OETyXH OJJHOTO CTaJa PaiiOHbI JIETHE-0CCHHEH
KOHIICHTPALMH JPYTOro, T.C. IIEPEeMEIIAI0TCs JIH OHU MEXKIY
3aJIMBaMH JTHOO e Ce30HHO H30JIHPOBAHBL

I[Iporecc yCTaHOBKH CITyTHUKOBBIX MEPEIATYHKOB MyTEM OT-
J0Ba OEITyX M KPEIUICHHUSI METOK METOJIOM «IayYbUX HOKEK),
Kak 3710 genanock B CaxamuHckoM 3amuse B 2007-2010 rr
BO BpeMsi KOMMepuecKoro xxuBoomioBa (Shpak et al., 2010),
OYCHBb TOPOTOCTOSMINH 1 TOTEHIMAIBHO OACCH IS KUBOT-
HBIX, CKOHIICHTPUPOBAHHBIX B OTAAICHHBIX IIAHTAPCKHUX 3a-
JIMBaX ¢ OBICTPBIMH TEUCHHUSMH.

Ilenpro MAaHHOTO MWJIOTHOTO TPOEKTa OBLJIO TPOTECTUPO-
BaTh JIBa HOBBIX JTM3aifHa METOK, YCTAHOBHB HX Ha OCIyX W3
MIAHTAPCKUX CKOIUICHU B YIhOAHCKOM 3alluBe W YICKOW
rybe MeTOZOM, He TPEeyCMaTPHUBAIOIINM OTJIOB 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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UCIIOJIB3Ysl apOayieT Wi mecT (MeTol rapiyHupoBaHus). B
Cllydae ycrexa Mbl INTaHUPOBAJIU BBISICHUTb, OCTAIOTCSI JIU Te-
orpau4YecKky M30JMPOBAHHBIMU B IIEPHOJL JIETOBKU OEIyXu
U3 Pa3HBIX JIETHUX CKOIJICHUIL.

JI71s1 yCcTaHOBKHM METOK MBI HCIIOJIB30BAJIN apOaeT DKCKalu-
Oyp Buxcen (mponsBoactBo KaHasr) ¥ IIIacTHKOBEIH IIeCT
JUTMHOHN 4 M CO CTICIIHaTIbHOM CHCTEMOH [T KPETUICHUS MET-
k. UnnuBunyansHo cnenannele u3 I1BX rHezma ans kax-
JIOTO An3aiiHa METKM BBHHUYHMBAINCH B CTpelly apOaiera u
mect. Kaxknoe rae3no ObUI0 CHAOKEHO HAKOHEYHMKOM IS
Omonicnn medyeHoi Oemyxu. B mporiecce paboTel BBISICHH-
JIOCh, YTO TIPH yJape HAKOHEYHHK MOKET BBUIAMBIBATHCS W3
THE3/1a, U B KaueCTBE aJbTEPHATUBHOIO MHCTPYMEHTA JUIS
B3ATHA OMOIICHH K FHE3y TaKXKe MPUKPYIHUBAIH KyCOK Tpy-
6ot HaxxgauHOW Oymarm. B ciyuae HeymauyHOH yCTaHOBKH,
€CJIM MeTKa yJIapuiiach 00 BOAY, a HE 3aKpenmiiach Ha Oeyxe,
K cTpeJie apOaeTa 1 K ecTy ObUTH IIPUKPETUICHBI «CHCTEMBI
cnaceHus». CTpena 0cTaBanach U3 BOJABI C IOMOIIBIO PbI-
OOJIOBHOI KaTyIIKH, MPUKPEIUIEHHON K apOalery, U JIeCKH,
IIPUKPEIVIEHHOM K CTpele.

[Iste mepenarunkoB mMozenn [lymbcap ObUTM NPOW3BENICHEI
000 «3C-ITAC» (Poccust). B mpoekre TecTupoBainch ase
Moaudukarmu MeTKH (00e 6e3 JOTONMHUTEIBHBIX JaTINKOB)
W JIBa TUIIA TapIyHOB. J[Be METKN OBUIM CHAOXKEHBI TOBOPOT-
HBIM T'apIlyHOM, NOIOOHBIM YyKOTCKHM. [loBOpOTHast 4acTs
Obu1a 7 cM AIMHOMH, Ne3BHe (ocTpue) — 2 cM mupuHoi. Takue
MeTkd Becwui 115 . Tpu MeTku ObuTH cHaOXKEeHBI ABYMSI TH-
TAHOBBIMH JIPOTHKAMH, KOTOPBIE JIOJDKHBI TPOHUKATH Ha TITy-
OuHy 6,7 cM, ¢ IeCTHIO HAPaBJIEHHBIMU Ha3a,] TATAHOBBIMA
JenecTkamMu 2 ¢M JUIMHOM Kakablil. Macca 3THX MeToK co-
crasisiia 90 T. Bce MeTku ObUTH 3aIIpOrpaMMHPOBAHbI TPAHC-
npoBath B pexxnme 3 gaca BKJI / 3 waca BBIKJI. M3mene-
HHE pacIlicaHus I10JIb30BaTeIeM He MPeayCcMaTpUBaIoCh.

30HON-MUIIIEHBIO AJIS1 YCTAHOBKM METKHM Ha Oemyxe OBII
MPUHAT TPSIMOYTOJIBHHUK, PACHOJIOKEHHBIH TOPU30HTAIBHO
B mpezxenax oT 20 cM g0 u 10 cM mocie Hayana CIIMHHOTO
rpeGHs M BEpPTHKAJIBHO OT YPOBHS CIIUHHOTO rpeOHs Ha 20
CM BHH3.

Yab6anckuii 3a1uB. OOUHHAIIATOTO CEHTSIOPS MBI, HCIIOJb-
3ysl apOajeT, yCTaHOBUIIN MIEPBbIN CITy THUKOBBIH ITepeiaTanK
C TIOBOPOTHBIM TapIlyHOM Ha B3pOCIYIO0 0COOb OelyxH, HO
MOCJIe YCTAaHOBKH OT 3TOTO IEpelaTynka Mbl HE TOYUIHIN
HH OZTHOTO curHaia. bemyxa 3aHbIpHYIa ¥ HE BCIUTBUIA B 30HE
BUIMMOCTH (MJIM MBI HE CMOINIM Y3HATh €€ CpPeIyl APYTuX
ocobeit). Takum 00pazoM, HAM HE YIAJIOCh BH3YalbHO HITH
(otorpadmueckn yOemUThCSI B KaueCTBE KPEIUICHHS MeET-
ku. [IaTHagIAaTOrO0 CeHTAOPS MBI YCHENIHO YCTAHOBHIIN JBE
CITYTHHUKOBBIX METKH C JICTICCTKOBBIMH IAPOTHKAMH HA OZIHY
subadultus u ogHy B3pociyto ocods Oeryxu (puc. 1).

whales from Shantar region summer aggregations in
Ulbanskiy and Udskaya Bay without having to capture
the whales, but instead using a crossbow or a pole for
tag deployment (harpooning technique). In case of
successful deployment, we intended to determine if
belugas from different summer aggregations remain
geographically isolated while on their summer grounds.

A crossbow Excalibur Vixen (Canada) and a
customized 4.0 m polypropylene pole were used for
the tag deployment. Custom-made PVC tag holders
were screwed in a crossbow arrow and the pole. The
tag holder was equipped with a biopsy tip for biopsy
sampling of the tagged beluga. In the process of
manufacure, when the biopsy tip appeared to damage
the tag holder, a piece of rough sand paper was screwed
to the holder as an alternative biopsy-collection
substrate. A tag retrieval system was attached to the
crossbow arrow and a pole in case deployment was
unsuccessful and the tag hit the water instead of the
whale. For arrow retrieval from the water, a fishing reel
was fixed to the crossbow with a line fixed to the arrow.

Five transmitters of Pulsar model were manufactured
by ES-PAS Ltd, Russia. Two modifications of tag (both
of them “location only”) and two types of darts were
used. Two tags were equipped with a Chukchi-type
toggling harpoon. The toggling part was 7 cm long and
the cutting blade was 2 cm wide. Such tags weighted
115 grams. Three tags were equipped with 2 titanium
darts designed to penetrate 6.7 cm, with six backwards
facing titanium petals, each 2 cm long, and these tags
weighed 90 grams. All tags were set to 3hr ON/3hr
OFF mode by the manufacturer. Re-scheduling the
tags by the user was not possible.

The targeted area of tag deployment was a rectangle
running from 20 c¢m in front of the dorsal ridge to 10
cm past the beginning of the dorsal ridge horizontally
and from the dorsal ridge to 20 cm down the side of the
body vertically.

Ulbanskiy Bay. On September 11, we deployed the first
satellite tag with a toggle harpoon on an adult beluga
using the crossbow, but never received any signals
from this transmitter after the time of deployment. The
whale dove and did not surface in the vicinity (or we
could not recognize it among other belugas), thus we
did not have a chance to visually or photographically
confirm the quality of tag attachment. On September
15, we successfully deployed two satellite tags with
barbed darts on 1 sub-adult beluga and 1 adult (Pic. 1).
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Vackas ry6a. [IaTHaAIaTOTO M MIECTHAIIATOTO OKTSOPS MBI
TaKXKe€ YCIEIIHO YCTaHOBIIN 2 METKH (OAHY C JICTIECTKOBBI-
MH JIPpOTUKaMH U APYTYIO C IOBOPOTHBIM TapIlyHOM) Ha 2
B3poCible 0co0u B p. Yaa, rae 0elmyxu KOHICHTPUPOBAIIChH
BO BTOPOM IIOJIOBUHE JHS B BBICOKUI ITPUIIUB.

WHubopmanus 0 )KUBOTHBIX ¥ MOAPOOHOCTH MEUCHHUS TIPe/-
craBjeHsl B Tao. 1.

Puc. 1. CoyTHHKOBBIE METKH C Jie-
[ECTKOBBIMU JPOTHUKAMH, yCTAHOB-
neHHble Ha 1ByX Oemyxax (Ulb02
— BBepxy, Ulb03 — BHu3y), YnpbaH-
ckuif 3anuB, 15 centsOps 2015 .

Fig. 1. Satellite tags with barbed
darts deployed on two beluga whales
(Ulb02 — top, Ulb03 — bottom),
Ulbanskiy Bay, September 15, 2015

Udskaya Bay. On October 15 and 16, we
successfully deployed two satellite tags, one with the
toggle harpoon and one with the barbed darts, on 2
adult beluga whales in the Uda river, where belugas
concentrated in the afternoon during the high tide.

Details for tagging procedures are presented in
Table 1.

Tab6n. 1. Undopmanums o meueHbix Oenyxax / Table. 1. The information on tagged belugas

Nwms 6emyxu / Beluga ID: Ulb — Yne6anckuii / Ulbanskiy, Uds — VYuckas / Udskaya. Bozpacr (1Bet) / Age (color):
LG — cBemno-cepsrit / light-grey, W — Genbrii / white. Toggle = moBopoTHsIii, barbed = nenecTkoBbIii, crossbow =

apOaurer, pole = mect

BeIl]l;ga tag ID date lat, long, age |harpoon| deploym. pl}oto, genetic | number
start N (color) | type type video | sample | of days
Ulb01 | 61747 | 11/09/15 | 53°32,3 | 137°20,2 | LG toggle | crossbow no no 0
Ulb02 | 151038 | 15/09/15 | 53°33,9 | 137°22,0 | LG | barbed pole ph/v no 12
Ulb03 | 151037 | 15/09/15 | 53°34,0 | 137°21,7 w barbed pole ph/v yes 24
UdsO1 | 151036 | 15/10/15 | 54°43,4 | 135°16,8 w barbed pole \% yes 15
Uds02 | 112859 | 16/10/15 | 54°44,0 | 135°15,9 | LG-W | toggle pole no yes 5

CpenHee KOMMYECTBO AHEH C PacCUNTAHHBIMH MO3MLUSIMU
(mms1 4 METOK, KOTOPBIE TPAHCIMPOBAIH MTOCIIE YCTAHOBKH)
cocraBuio 14 gueit. Ilpumeprno 70% Bcex pacCUMTaHHBIX
TTO3UIMHA OTHOCWJIHCH K Kiaccy B, mpmduem Oonpinas 4acTe
13 HUX OBUIA ONpEeZeNieHa ¢ IIOMOIIBIO OJHOTO COOOLICHHS
3a IPOJIET CITyTHUKA. TeM He MEHee MbI IPEIIPUHSIIN T0-

The average number of days with position estimates
(for the 4 tags that transmitted after deployment)
was 14 days. Approximately 70% of all position
estimates of Argos Location Class B, most of which
were calculated based on 1 message received per
overpass. Nonetheless, we attempted to analyze the
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MBITKY MPOAaHAJIN3UPOBATH MOJTYUCHHBIC TaHHBIC, U PE3Yiib-
TaTbl NOJYYUJIMCh JOCTATOYHO UHTCPECHBIMU C TOYKH 3pEC-
HUA JTIOKaJIbHBIX nepeMemeHI/Iﬁ 6enyx.

W3 momy4YeHHbIX CITyTHUKOBBIX AaHHBIX MbI yAAJIHIH OLINO-
KH ¥ IOBTOPHEIE COOOIIEHNS. 3aTeM MBI IIPOBEIH Teorpadu-
YEeCKyI0 (DMIIBTPALMIO JAHHBIX, yAalss MO3HLUH, KOTOPbIE
MPUXOAMINCH Ha Oeper, MpH MOMOIIM BEKTOPHOH KapThl €
paspemiearem 10 m. [IppHMMas BO BHUMaHHE CYIIECCTBEH-
HYIO Pa3HUILY IPWINBHO-OTINBHBIX YPOBHEH BOJIBI, BCE «Ha-
3EMHBIC» NTO3ULUH, YIAJICHHBIE OT BOJBI MEHEE UeM Ha 3 KM,
YTO COOTBETCTBYET IOJOBHHE CPETHEH IIUPUHBI JTUTOPAIH
Vrckoit ry0s1, ObUTH BKITIOYECHBI B aHaM3. [locie reorpadu-
YeCKOH (pUIBTPay MBI IPUMEHWIN K JaHHBIM sda-(HIbTp
(«speed-distance-angle», Freitas et al., 2008). Makcumais-
Hasi CKOpPOCTh Oeyxu Oblia ycTaHoBieHa B 15 km/4 (4,17
M/C) B COOTBETCTBHH C HKCIIEPTHON OLIEHKON MaKCHMaJIbHOM
KPYU3HOM CKOPOCTH OEIyXH B 3TOM paioHe.

[epemenienust 6eryx OBUTH IOJIOXKEHBI Ha KapTy B ITPOTpaM-
me ArcMap 10.2.2. (Puc. 2 u 3).

Just Tpex ocoleii Oeyxu, OT KOTOPBIX YIAJIOCh MOJIY4UTh
00pasipl KOKHOW OHMOINCUM, ObUIM OIPEAENIeHbI MO U HY-
KJICOTHIHBIC TIOCIC0BATCABHOCTH (TaluIOTUITBI) (TabI. 2).

3ajepKKa MPOEKTa OTCPOYMIIA OIEPallMd II0 MEYCHUIO B
000HX 3aJIMBax, U MCCICIOBAaHHE CMECTHIOCH HA OCCHHHMN
MIEPHOA, YTO HEOOXOMMO YUHTHIBATE MPU O0CYKICHUHU Tie-
pemenieHnit Oemyx.

data obtained, and the results appeared valuable in
terms of beluga local movements.

From the satellite data received, we removed error and
repetitive messages. Then we performed geographic
filtration of the data by deleting locations which fell on
land. This was done using a vector map with precision
to 10 m. However, taking into account considerable
tidal changes of water level, all shore-based locations
less than 3 km from water, which corresponds to one-
half of the average width of Udskaya Bay littoral,
were kept in the dataset. After geographic filtration,
we applied an sda-algorithm filter (“speed-distance-
angle”, Freitas et al. 2008). Maximum beluga whale
velocity was set to 15 km/h (4.17 m/s), an expert
estimate of beluga whale maximum cruising speed in
this region.

Beluga movements were plotted on the map in
ArcMap 10.2.2. (Pic. 2 and Pic. 3).

Skin biopsies collected from 3 beluga whales
were analyzed for sex and nucleotide sequences
(haplotypes) (table 2).

Project delays postponed tagging operations in both
bays, and the study shifted to “autumn” period, which
has to be remembered when beluga movements are
discussed.

The most important finding from early autumn beluga

Tabn. 2. Pe3ynbrarsl reHETHYECKOTO aHan3a 3 MEYeHBIX Oemyx

Table 2. Results of genetic analysis for the 3 tagged belugas

Hmsa 6eayxu / tag ID / Jlata / date oa (IILIP) / sex mt D-loop Ne B 'enbanke # /
beluga ID MeTKa (by PCR) haplotype GenBank ac.
Ulb03 151037 15-09-2015 M? S011 DQ503432.2
Uds01 151036 15-10-2015 M S022 DQ503433.2
Uds02 112859 16-10-2015 F S022 DQ503434.2

Haubosnee BaKHBIM pe3yabTaTOM aHAIHW3a PAaHHEOCCHHHX
MepeMeNICHU OeTyX, MOMCUCHHBIX B YIBOAHCKOM 3ajIHBE,
sBisiercst ToT (akt, uro Oemyxa Ulb03 (merka 151037) nepe-
MeCTIIIACh B 3auB Hukomnast 1 ocTaBanach TaM JI0 peKparie-
HUsI paboTHI epeaTauka 24 nHs crycts. M3 Halmmx paHHux
pabot (Shpak et al., 2010; Shpak et al.,2012) u3BectHO, 4TO
OeyXu U3 caXxaJInHO-aMypPCKOTO CTajaa OCEHBIO MOTYT Iepe-
MeIarhest B 3auB Hukonasi M MHOTIA 3aX0AT B YIILOAHCKHH,
MOCJIC YEero BO3BpaIIaroTcs B 3auB Hukomas, Tie U ocTaroT-
csl 10 Hayana 3uMHed murpanui. [lepemenicnne Oemyxu u3

satellite tagging in Ulbanskiy Bay is that the whale
Ulb03 (tag ID 151037) moved to Nikolaya Bay and
remained there until the tag stopped transmitting
24 days after deployment. From our earlier studies
(Shpak et al. 2010, 2012), it is known that belugas
from Sakhalin-Amur stock in autumn may move
to Nikolaya Bay, and sometimes visit Ulbanskiy
Bay before returning to Nikolaya Bay where they
remain until the start of winter migration. A beluga’s
movement from the Ulbanskiy aggregation to
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Puc. 2. Tpeku Genyx, mo-
MEYEHHBIX B YIbOaHCKOM
3amuBe 15 centsiops 2015
L.

Fig. 2. Tracks of belugas
tagged in Ulbanskiy Bay
on September 15, 2015

Udskaya Bay

yIp0aHCKOTO crajia B 3aiuB Hukonas o63Hadano Obl, 4TO
00a CKOIUICHHS CMEIINBAIOTCS OCEHBIO, YTO SBHIOCH OBI
B)XHBIM 3aKJIIOYCHHEM IS OHUMaHHs CE30HHOH CTPYyK-
TYpBI 3alaJHO-OXOTOMOPCKOW mHomyssuun Oemyx. OpHaxo
HallM HaOMIONCHUS 3a MOBEJICHHEM OelyX B JICHb MCUCHHS
W B TEUCHHUE IMOCIEAYIOMICH HEeeIN 3aCTaBHIINM IPEIIOo-
JKHTb, YTO TPyIIIa OelyX, U3 KOTOPOIl MBI M TOMETHIIN JBYX
ocobeil, ObIIN «dy)KakaMi» B YIIEOAHCKOM 3aIMBE. DTH JKH-
BOTHBIE, B OTVINYHE OT YIBOAHCKHX O€IyX, HE IO3BOJIUIH

Puc. 3. Tpeku 6enyx, mome-
YCHHBIX B YICKol Ty0e 15 u
16 okTs16ps 2015 .

Fig. 3. Tracks of belugas
tagged in Udskaya Bay on
October 15 and 16, 2015

Nikolaya Bay would suggest that the whales from
both aggregations mix in autumn, which would be
an important finding for understanding seasonal
structure of Western Okhotsk beluga population
demographic units. However, our behavioral
observations on the day of tagging and a week after
made us think that the group of belugas, from which
we had tagged 2 individuals, were “strangers” to
Ulbanskiy Bay. These whales, unlike “Ulbanskiy”
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JIOZIKe TPUONIMIKATBCS, W MIPUYHUHOM, 110 KOTOPOH HaMm yrna-
JIOCh JIOTHaTh M MOMETUTH JBYX 0CO0€i, OBIJIO TO, YTO 3TH
0exTyXu 3acTpsUI Ha MEJIKOBOJHOI OaHKe B BEpIIMHE 3aJI1Ba
Ha nIyOuHE B | M MJIM MeHbIle. AHAIU3UPYS CUTYalUIO, MBI
NPUIUIA K BBIBOLY, YTO 3Ta Tpymmna OexyX Moria ObITh Ha-
MyraHa MPUCYTCTBHEM IUIOTOSIIHBIX KOCATOK, KOTOpHIE Ya-
CTO 3aXOISIT B 3aJIMB, U HACKOYMJIA Ha OTMeENb, HE Oyaydn
Xopola 3HaKoMa ¢ OBICTPO MEHSIOIUMHUCS IyOMHaMHU B
BepLIMHE 3aiuBa. [eHeTnueckuil aHanus obpasna TKaHU
6enyxu Ulb03 mogkpenun Haiie NpeAroiokKEeHUe: Tario-
tun S011 6enyxu Ulb03 xapakrepeH HMEHHO AJIsl caXalu-
HO-aMypCKHX OexyX: oH ObuT HalieH y 31 ocobu u3 caxainu-
HO-aMypcKoro ckorieHus (Bbibopka 2004-2014 rr, n=186,
4acToTa BCTpeyaeMocT 16,7%), 1 TOJIBKO y IBYX OeiyX u3
yas0anckoro craga (2010-2012, n=90, 2,2%): IPEE#2571,
ouorncuposana 14/07/11, u IPEE#3238, 27/08/12. K coxa-
JICHHIO, KOJIMYeCTBa reHeTndyeckoro marepuaia Ulb03 oka-
3aJI0Ch HEJAOCTATOYHO ISl T€HOTHIIMPOBAHHMS, M TOITOMY
MIPOBEPUTH, MorIIa JiK ObITh 0c00b Ulb03 onHoM U3 1Byx Oe-
ayx c ramwtorunioM SO011, Guoncuposanusix B 2011 u 2012
IT,, OBIJIO HEBO3MOXHO. VIMeromuecs TaHHbIE JIENal0T Hally
THIIOTE3Y O MEYCHUH «UYXKAKOB», T.€. CaxXalMHO-aMypPCKUX
OexnyX, B YIIb0aHCKOM 3aJIMBE €CiIM He OECCIIOPHOM, TO Hau-
OoJiee BEpOATHONA.

B Vnckoit rybe mepemermienne Oemyxu, 4bsS METKa TPaHC-
nupoBasia Oonee JIByX HEZelb, TAKKE OTINYANOCh KaK OT
JIETHETO «PEXHMMa OrPAaHHYEHHOTO IEPEMEINEHH», TaK U
OT 3MMHETr0 MaTTepHa C IMPOTSHKEHHBIMU IMEPEKOYEBKAMH.
B3spocnerii camenr UdsO1 (metka 151036) He cTam yXomuTh
ot Oepera cpa3y Hocie Toro, Kak okoyio 20 oKTI0ps B 3aIUBE
CTaJa HOSIBIATHCS 1Iyra. BMmecTo sToro camer cra nepeme-
IIaThCs BONb Oepera B BOCTOYHOM HANpaBICHUH, CTapasich
JIepKaThCS KaKk MOKHO Ommke K Oepery Tak J0Jro, Kak BO3-
MOXHO. 3a Hezemo ¢ 19 mo 25 okTs0pst cHIbHBIE 3ara HbIe
U I0TO-3aMa/{HBIE BETPA U ITOCTOSHHBIE OTPUIIATEIbHBIC TEM-
Heparypbl CriocOOCTBOBAIIM MHTEHCHBHOMY PACIpPOCTpaHe-
HUIO JIbJla U3 YCThsl peKU Yia B 3anuB. Huzkas TOYHOCTH
OTIpEEICHNUS] KOOPAWHAT HE MTO3BOJIMIIA HAM IIPOBECTH aHa-
JIM3 3aBUCHMOCTH HEpEMEINEeHUH OT (U3UYECKHUX IHapame-
TpOB cpeasl. TeM He MEHEe, MOXKHO CKa3aTh, YTO OCCHHHUE
nepememeHus camua UdsOl oTimgaroTcst OT XapaKTepHBIX
JUTS CaxaJInHO-aMyPCKHX OeTyX repemMenieHui. st MHOTHX
U3 MOCIETHUX THITNYHO PE3UICHTHOE TTOBECHUS BIUIOTH IO
caMoro Havaja 3UMHHX Murparmid. Hemocratok mHpOpMa-
UM 00 OCEHHEM PacIpeneNeHH 00BEKTOB MUTAHUS OeIyx
HE MTO3BOJIHII PACCMOTPETH BCe (PaKTOPHI, CIIOCOOHBIE 00BsC-
HUTH HaOmonaemsle nepemernienust camua UdsO1 B3an-Bre-
pén.

Ha ocHoBe 310M nepBoﬁ MONBITKH UCTIOJIb30BAHUSA CITYTHH-
KOBBIX MCTOK MOACIIN HyJH,cap JJIL MCUCHUA 66J'IyX MOXXHO

belugas, did not allow close approach of the boat,
and the reason we managed to tag them was that
they got stuck on a shallow bank in the head of the
bay at the depth of 1 meter or less. Analyzing the
situation, we concluded that this group of belugas
may have been frightened by mammal-eating killer
whales, which frequently visited the bay, and ran onto
the shallow because they were not familiar with the
quickly changing bathymetry of the head of the bay.
Genetic analysis of Ulb03 biopsy has supported our
hypothesis: the SO011 haplotype of Beluga Ulb003
is specifically characteristic to Sakhalin-Amur
belugas: 31 belugas from Sakhalin-Amur aggregation
carried this haplotype (the sample of 2004-2014,
n=186, frequency of occurrence 16.7%), while
only two whales from the entire Ulbanskiy summer
aggregation sample (2010-2012, n=90, 2.2%) had
the same SO11 haplotype (IPEE#2571 biopsied on
14/07/11, and IPEE#3238, 27/08/12). Unfortunately,
the amount of genetic material from UIb03 was not
enough for genotyping, and thus it was impossible
to check whether Ulb03 could be one of the two
belugas with SO11 haplotype sampled in Ulbanskiy
Bay in 2011 and 2012. With the data available, our
hypothesis of tagging two “strangers”, i.e. Sakhalin-
Amur belugas in Ulbanskiy Bay, is not undeniable,
but most plausible.

In Udskaya Bay, the movement of the beluga whose
tag transmitted for over two weeks was also different
from both the expected summer “restricted mode”
and winter extensive travel pattern. An adult male
Uds01 (Tag ID 151036), did not immediately migrate
offshore when slush ice started to form in the bottom
of the bay arpound October 20, but moved along the
coast (eastward) and seemed to stay close to shore
as long as possible. During the week of October 19-
25, strong W and SW winds and permanent negative
(in Celsius) temperatures contributed to intensive
ice flow from the freezing Uda river into the bay.
Position estimates of very low accuracy prevented us
from analyzing the movements relative to physical
parameters of the environment. Nonetheless, the
observed autumn movement pattern of Uds01 differed
from those in Sakhalin-Amur belugas, many of whom
remained residential until the very beginning of
winter migration. The lack of information on autumn
distribution of prey species does not allow us to
consider all possible factors that may have influenced
the observed extensive ping-pong style movement of
beluga Uds01.
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czenarh cienylomye HabMoIeHNsT U BBIBOABI, KOTOPBIE MBI
pasnenuin Ha «TexHndeckue» (1) u «obmemeTononornye-
ckue» (2).

la. ®opMy 1 BeC METOK CJIeyeT U3MEHATh B CTOPOHY 00Te-
KaeMOCTH U 00JIeryeHus

1b. Pexxwum, i pactincanne pabOTHI IepeaaTIiKa JTOKEH
00 MPOrpaMMHUPOBATHCS MONB30BATEIIEM METKH, JIHOO
YCTaHaBIMBATHCS 110 CONIACOBAHUIO € TIOJIb30BATENIEM HCXO-
TSl U3 CTIeU(HKN 3a/1a4H CIICKCHNUS.

lc. CpaBHUTH 3((HEKTUBHOCTH JBYX THIIOB TraplyHOB, WC-
MOJIb30BaHHBIX B TPOEKTE, TPYIHO, HO, KaXKETCs, YTO Jie-
MIECTKOBBIE IPOTUKH JIePIKaTCS JIydllle.

1d. MBI npunnIy K COMTANICHAIO C IPOU3BOIUTEIEM, 9TO B
OyIyIIMX MOJENSX METOK TaKHe APOTUKH OyIyT PacIoioKe-
HBI BIOJb [UIMHHOM OCH METKH, TO €CTh Ha MaKCHMalIbHOM
PacCTOSHUM APYT OT JpyTa.

le. YcTaHOBKAa METOK C IOMOIIL IIECTa OTIHYAETCS 0OJIb-
el TOYHOCThIO W yHOOCTBOM. B ciyyae ¢ JKMBOTHBIMH,
MO3BOJISIFOIUMHY MTPUOTU3UTHCS K HUM, YCTAHOBKA METKH C
MTOMOIIBIO IIIECTA SBISICTCS OOJIee MPENMOYTUTEIIEHOM.

2a. B mensax n3ydeHHs reorpaguuecKoil M30IAINN Pa3HBIX
JIETHUX CKOIUICHMH 3aIaJHO-OXOTOMOPCKHX OelyX ITyTeM
MPOCIIECKUBAHUS OTJACIBHBIX JKUBOTHBIX W3 PAa3HBIX CKO-
IUIEHUH MPEATIOYTUTETBHO CTABUTh METKH HE MO3JHEE YeM
B IEpPBYIO HEAENIO aBrycra. IIpeanonaraemslii nepuos Ha-
XOXKICHHS OelyX B JIETHUX MECTOOOWTaHMX (MO KpaitHen
Mepe, CaxalMHO-aMypPCKHX OeyX) 3aKaHuMBaeTCs B KOHIIE
aBr'yCTa — Hadayue CeHTSIOpPs, 1 OHU MOTYT II0 OIINOKE OBITh
MIOMEYEHBI B Uy)KUX PETHOHAX.

2b. OCHOBBIBasCh Ha HalleM OIBITE, IPEJCTABISETCS Iie-
JIecooOpa3HbIM OTCIEXKHMBATh HHPOPMALHUIO O ITIOBEICHUH U
COLIMANBHOM CTPYKType TpyHIbl, K KOTOPOH MPHUHAAICIKUT
Me4YeHOe XHBOTHOE. Takxke ciemyer OpaTb OHMOICHIO JUIs
orpezneneHust (C TOH WM WHOHM 1oJel yBepeHHOCTH) IpH-
HAJJIEKHOCTU XKHUBOTHOTO K YK€ HU3YYEHHBIM JIETHUM CKO-
TUICHHSIM.

2c. JIyst BBICOKOTOYHBIX MCCIIENOBAHUH (HAIIpUMeEp, JIOKab-
HbIE TEepEeMeIleHUs] B 3aBUCHUMOCTH OT MPWJIMBOB WM CY-
TOYHBIEC TIEPEMEILEHUs]) HEOOXOMUM HEMPEPHIBHBIN PEXUM
paboThl nepenaryuka. Takke UMEET CMbICI PaCCMOTPETH B
OyAyIINX MCCIICAOBAHMIX AJIbTCPHATUBHBIC THIIBI IEpeaar-
YHKOB (Paauo)

2d. Bo3MOXXHOCTB TIOJTy4aTh KOOPJMHATHI B PEKUME PEalTb-
HOTO BPEMEHH WM NMpPUOIMKEHHOM K HeMy OyleT OdeHb
LIeHHa A7 uccnenoBareneid. OHa MO3BONIUT ITOJIEBBIM Y9acT-

The conclusions and suggestions from this first
attempt to deploy Pulsar satellite tags onto beluga
whales may be subdivided into “technical” (1)
and “general methodological” (2) ones, and are as
follows:

la. The shape and weight of tags should further
evolve towards streamlining and lightness;

1b. Transmission mode, or “schedule”, of the tag
should be either changeable by the user, or set in
agreement with the user according to specific task of
tracking;

lc. It is difficult to compare the effectiveness of two
types of “harpoons” used in the study, but the barbed
darts seem to hold better;

1d. It has been agreed with the manufacture that in
future tag models such darts will be positioned along
the longest axis of the tag, i.e. at the maximum distance
from each other;

le. The pole deployment provides more precision and
control, and for the animals, which allow for close
approach, is a preferable means of deployment.

2a. In order to study geographical isolation of different
summer aggregations of Western-Okhotsk belugas
by tracking individuals from certain aggregations, it
is preferable to deploy the tags no later than the first
week of August, since supposed summer “residential”
period of belugas (at least, from Sakhalin-Amur
region) ends in late August — early September, and they
may mistakenly become a target for tagging in other
regions;

2b. From our experience, it is crucial to record
behavior and social structure of the group, from which
the animal is tagged, as well as to take a biopsy sample
to identify (with a certain degree of confidence) the
association of the whale to the studied summer
aggregation;

2c. For the fine-scale studies like local movements
with tidal changes and diurnal movement patterns,
setting the tag to permanent transmission schedule
is necessary; alternative types of transmitters (radio)
may be also considered in future studies;

2d. The possibility of obtaining locations in a near real-
time mode in the field should benefit the study allowing
field-participants to travel recent beluga location and
collect relevant environmental and biological data.
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HHKaM paboThI MepeMenaThCs B MECTa, TJI€ HEJaBHO Oblia
3aukcupoBana Oeiyxa, U coOupaTh WHPOPMALUIO O pas-
JIMYHBIX a0MOTHYECKUX H OMOTHYECKUX MapaMeTpax CPejbl.

UccnenoBanne ¢unancupoBasniocs Koprmopammeit «Oxke-
aHckuil mapk» [onkonra (Ocean Park Corporation Hong
Kong). Msr 6maromapum «Aprtens crapareneid «BocTok»
n auuHo npeacenarens M. MainpleBckoro 3a noMolup B
JIOCTaBKE JKCIEAUIMOHHOTO 00OpYIOBaHHUS M KOMaHIBI K
MecTaM IMPOBEACHUsS TONEBBIX padoT, a Taxke A-pa Pacca
OHzproca 3a [IEHHBIE COBETHI HAa POTSKEHUH MIPOEKTA.

The study was funded by Ocean Park Corporation
(Hong Kong). We want to thank “Artel of miners
“Vostok” and personally G.I. Malyshevskiy for
assistance with logistics of the expedition and Dr. Russ
Andrews for valuable advice during the project.
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ITpu momo3pennu Ha 3aboneBaHMe Y YEIOBEKa MEpBOE, YTO
JIeNaeT TOKTOp — U3MepseT TeMIIeparypy. Y YuThIBas MHOTO-
YUCJICHHBIE YTPO3bI 37I0POBBIO MOMYJSAIUNA MOPCKHX MJIEKO-
MUTAOIIUX U OTACIIBHBIX 0CO0CH, OBLTO ObI 30POBO HMETh
BO3MOXKHOCTh M3MEPSAThH TEMIIEpaTypy Tena y HUX U 00pas-
HO, ¥ (akTruecku. OTHUM W3 BaXXHEHIINX MHCTPYMEHTOB
JUTs1 OMOJIOTOB, TBITAIOLIUXCS OLIEHUTH BO3JICHCTBUE YEIIOBE-
YECKOH JCATEIbHOCTH Ha KHTOB, SIBIISICTCS OMOTEIeMETPHS,
MO3BOJISIONIAS U3MEPSThH TIEPEMEIICHHSI 1 TIOBEJICHHE KUTOB
W OMpenensiTh, OKa3bIBAIOT JI HAa HHUX HEOIArompusiTHOE
BO3/ICHICTBHE aHTPOTIOTEHHBIE IITyMBbI, 3arPSI3HEHHUE U IPYTHE
BU/IBI YE€TIOBEUECKOM IeATeIbHOCTH. OJHAKO METO/ UMITJIaH-
THPOBaHHS MPHOOPOB-METOK WHBA3WUBEH, MO3TOMY OYCHBb
Ba)KHO OIEHUTH BIIMSIHHE MEUEHUS Mepell TEM KaK yCTaHaB-

When the health of a human being is questioned, one
of the first things a doctor does is to measure your
temperature. With multiple threats to the health
of marine mammal populations and individuals, it
would be nice to be able to take the temperature of a
whale, both figuratively and literally. One important
tool for biologists trying to quantify the impacts of
human activities on cetaceans has been biotelemetry,
allowing us to measure the movements and behaviors
of whales and to determine whether these are affected
adversely by anthropogenic noise, pollution or
other disturbances. However, implantable tags are
invasive, so it is important to determine the impact
of tagging before we can confidently apply it to
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JIMBaTh METKY Ha JKUBOTHOE, OCOOCHHO €CJIM OHO MpPUHA[-
JISKUT K PEIKOMY MJIM HaXO[LIEMYCs Ha IPaHHU MCUYE3HO-
BEHHsI BUJLy, YTOOBI OBITh YBEPEHHBIM, YTO €r0 MOBEICHHE
HE M3MEHUTCS MO BIMAHHUEM MedeHus. B Teuenue 10 met
B mporecce pa3Butusa texHonoruu JIMMIIET (mununartiop-
Hble METKH, OKa3blBAIOIIME HE3HAYUTEIbHOE BIUSHUE HA
3I0POBbE U MOBEJCHHE KUTOB) MBI OLIGHUBAIN PEAKLHUIO U
OTBET TKaHEH KUTOB HAa YCTAaHOBKY TaKMX METOK, OLICHUBAJIA
MHOTOJIETHIOIO BBDKMBAEMOCTh U PENPONYKTUBHBIN ycIex
JIBYX BUJIOB KHTOOOpa3HbIX Ha ['aBaiisx. MI3aMepeHue BHEIII-
HEl TeMIIepaTypbl KOXKHON TKAaHU BOKPYT METKHU C TIOMOILBIO
uH(]ppakpacHOW KaMepbl IIOMOTAET OLIEHUTH MPOLIECC 3aXKHB-
JICHUS KOKU Ha MECTe KPEIUICHUS] METKU U IOHATh, OKa3bl-
BAaeT JI1 METKA HEraTUBHOE BO3/IEHCTBUE HA OCYILECTBICHUE
CIMHHBIM TUIABHUKOM KaK paauaropoM (QYHKIHH TepMope-
ryisiuyy. BeKUBa€MOCTh MEUEHBIX M HEMEUEHBIX KUTOB HE
pasnuyanach CyLIECTBEHHO, HO HallM BO3MOXKHOCTH YIIO-
BUTb 3TH pa3iinuus ObLIM KpaiiHe HEeBBICOKMMHU. Mcnonb3ys
IIOJIyYEHHBIE PE3YNBTaThl JJISl YCOBEPILIEHCTBOBAHUS METKU
JIMMIIET u cnocoba ee KperieHus, B HAcToOAIIee BpeMs
MBI MOKEM PEKOMEHI0BATh €€ ISl U3y4YEHUsI KUTOB CPEJHUX
1 KpynHbIX pazmepoB. IMMIIET-merku ObuTH yCHEnHO Uc-
MbITaHbl Ha 21 BHJe KUTOOOPA3HBIX. S MPOMILTIOCTPUPYIO
9TO Ha HECKOJIIBKUX IIPUMEpax HEAABHUX HMCCIEAOBAaHUH C
ucnonp3oBanrueM Metok JIMMIIET, B ToM uucie kak Takas
METKa I[IOMOIVIA YMEHBIIUTh HETaTMBHOE BO3JCHCTBUE Ka-
IIaJIOTOB Ha SIPYCHBIN MPOMBICET PHIOBI Ha AJISICKE, a TaKXKe
IIPOAEMOHCTPUPOBAJIA PUCK CTOIKHOBEHUS CY[JOB C CHHUMHU
KUTAaMHU, KOTOPbIE, MUTPUPYS HA SHEPIrETUYECKU ONTUMAJlb-
HOM JUIs HUX TIIyOHHE, OKa3bIBAalOTCS HA YPOBHE KHJIIS 00JIb-
LIMHCTBA KPYNHBIX CyAOB. B 3aKitoueHuu s pacckaxy, Kak
MBI UCIIOJIb3YEM KEIIYIOUHbIE TEPMOMETPHI AJIs1 U3MEPEHUS
TeMIIepaTyphbl OETyX Uil OLIEHKH MX MHUIEBOTO MOBEACHHS 1
JUISl U3Y4YEHMSI COCTOSHUS 30POBBS UX MOILYJISLIUU.

endangered or at-risk whale species and be certain
that the behaviors we measure with telemetry are
unaffected by our methods. Over the last 10 years
as the methodology of the Low Impact Minimally-
Percutaneous  External-electronics  Transmitter
(LIMPET) tag has evolved, we have assessed the
impact of tagging by examining the tissue response
in tagged whales as well as whether tagging has an
effect on the long-term survival or reproductive rates
of tagged whales by studying two species in Hawaii.
Measuring the external temperature of the tissue
around the tag, using thermal imaging cameras, helps
us to assess how the implantation site is healing and
whether these invasive tags have an adverse impact
on the ability of the dorsal fin to act as a radiator for
thermoregulation. Survival of tagged and untagged
whales was not significantly different, but our power
to detect an effect was very low. While our results
are being integrated into improved LIMPET tag
and attachment design, we feel it is appropriate to
recommend the current system for medium to large
cetaceans, and the LIMPET satellite tag has now
been successfully applied to 21 cetacean species. I’11
illustrate this with a few examples of recent LIMPET
tag studies, including how tagging has helped to
reduce interactions between longline fishermen and
sperm whales in Alaska, and to demonstrate the risk
of ship strike for blue whales that migrate at depths
that are efficient for their swimming energetics but
place them at the same depth as the draft of most
large vessels. Finally, I’1l describe how we are using
stomach temperature telemetry to literally measure
the temperature of beluga whales, both to measure
their feeding behavior, and to assist in a larger attempt
to assess the health of their population.
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