Sidorenko M.M. et al. Scraping off the Barnacles (Cryptolepas rhachianecti) from the head of gray whales (Eschrichtius robustus)

TakuM 06pa3oM, MBI IIpefIIONIaTaeM, YTO CYIIECTBYIOIIVE Me-
XaHM3MBI 30aB/IeHNsI CePbIX KUTOB OT Oa/IAHYCOB BEPOATHO He
CIIOCOOHBI 3HAYMTENIBHO COKPATUTD UX YMC/IEHHOCTD Ha BEPXHEN
JaCTM T'OJIOBBI CEPBIX KUTOB, II0 KpaiiHe Mepe B IeTHUII IIepIOf,.

Thus, we suppose that available mechanisms re-
leasing gray whales from Barnacles are unable to re-
duce their amount significantly in an upper part of a
gray whale head, in the summer at least.
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Mopckoit 3asu, win naxtak (Erignathus barbatus Erxleben,
1777), sIBsIETCST ORHUM U3 YeThIPEX BULOB ceMeticTBa Phocidae,
HOCTOsIHHO oburatomux B OxoTckoM Mope. B mocneguume 40
7IeT HAaCTOAILIYE TIOJIEHM B JAHHOM PETMOHE M3YYaluch Cpas-
HUTENTbHO MaJo, ¥ Halla paboTa SIBISAETCA ORHON M3 HEMHO-
TUX, HOCBALIEHHBIX OXOTOMOPCKOMY JaxTaky. JlocTaTouHO
obuIMpHBIe 3HaHNA O pacupepneneHny Bupa nerom (Pperimas,
1935; Tuxomupos, 1961; Kpeios u ap., 1964; ®enocees, 1965),
0 CpOKax M 0cob6eHHOCTX pasMHoeHus (Tuxomupos, 1964;
Tuxomupos, 1966) u o cnexrpe mutanus (bapabaur-Hukndo-
pos, 1935; Haymos, 1941; Tonbues, 1971; ®enocees, byxTus-
poB, 1972) codyeTaloTCcs C MPAKTUYECKY IIOTTHBIM OTCYTCTBUEM
CBEIEHNII O CE30HHBIX NepeMeIleHMAX KMBOTHBIX U BAUAHUAX
OT/IeNIbHBIX (PAKTOPOB Ha 3TU NepeMeleHns. JJaxke OIleHKa 4u-
CTIEHHOCTY XVBOTHBIX BbI3bIBAa€eT 3aTPYSHEHNA: IOCIETHMIT a3
B OX0TCKOM MOpe OHa ITpoBoxmnack B 1980-x rogax (Penocees,
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Bearded seal or squareflippers (Erignathus bar-
batus Erxleben, 1777), is one of the four species of
Phocidae family which constantly dwell in the Sea of
Okhotsk. For the last 40 years the common seals in
this region were not studied enough and our work is
one of not numerous focusing on the bearded seal of
the Sea of Okhotsk. There are quite detailed studies
available on the specie summer distribution (Frei-
man, 1935; Tikhomirov, 1961; Krylov and others.,
1964; Fedoseev, 1965), breeding terms and peculiari-
ties (Tikhomirov, 1964; Tikhomirov, 1966) and food
spectrum (Barabash-Nikoforov, 1935; Naumov, 1941;
Goltsev, 1971; Fedoseev, Bukhtijarov, 1972) which
are combined with almost total absence of the data
about the animals’ seasonal migrations and influence
of the individual factors on these migrations. Even the
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Tabm. 1. Vindopmaryst o moMedeHHbIX MOPCKIUX 3aliIax.
Tab. 1. Information about the tagged bearded seals.

Inunaa Iata mocnemHe KommuecTBo fHeit paboThl epe-
Mecro ycra- Homep .
TIOJIEHs Ilara ycra- perucrpanuu HaT4yKa (IIO/IyYeHHbIX IOKALIAI)
HOBKU METKI Tlon Tun metTkn MeTKI
Location of Gender (cm) Tag type Tag HOBKI CITy THUKOM Number of the days of the
tagein Seal length number Tagging day Date of the last transmitter work (of the location
g8ing (cm) satellite registration registrations received)
P(:ICE;V::]:K 4 Qr 215 Iymbcap 110710 | 09.10.2011 05.01.2012 88 (522)
a8 192 MK-10 39497 16.09.2013 14.03.2014 179 (3551)
Q* 190 MK-10 66976 16.09.2013 05.04.2014 201 (3473)
Q* 210 MK-10 66979 16.09.2013 28.04.2014 224 (4228)
Q 180 SPOT-5 66981 16.09.2013 - 0 (0)
o. Uxanosa Q 190 SPOT-5 66984 16.09.2013 - 0 (0)
Tschkalova Q* 211 MK-10 99276 16.09.2013 28.04.2014 224 (4192)
land
islan
1) 175 MK-10 99278 16.09.2013 02.04.2014 198 (3525)
Q* 208 SPOT-5 99290 16.09.2013 - 0(0)
Q* 190 SPOT-5 99294 16.09.2013 04.12.2013 79 (33)
SPOT-5/ 99296/ 20.10.2013/
4 197 Tynbcap 110717 09.09.2013 04.11.2013 41/56 (15/347)

Yepes «/» ykasaHBI
paboTBl KOXK/OTO IepefaTdnKa (VIM KOIMIECTBO IOTydeH
TI0JIOBO3Perble 0COO.

The symbol «/» stands for the tag numbers that were installe

HOME€pa METOK YCTaHOBJIEHHBIE Ha OAHO JXKMBOTHO€ 1 COOTBETCTBYIOIEE KOINYIECTBO JIHeﬂ

HBIX JIoKa1mit). CMMBOZIOM «*» B rpade «II0/1» OTMeYeHbI

d for one animal and respective number of days of work for

each transmitter (or the number of the locations registered). The symbol «*» in the “gender” section stands for the mature

animals.

1982), a 6oree cBexxue padotsl (Fedoseev, 2000; Cameron et
al., 2010) HOCAT OLIEHOYHBIN XapaKTep.

B m060i1 MOPCKOIT 3KOCUCTeMe MOPCKMEe MJIEKOIUTAIO-
e ABIAITCA HEOTHEMIEMbBIM 3JIEMEHTOM. Pacrmionosxenne
Ha BeplIMHe ImieBoli mipamupel (Bowen, 1997) obycnas-
NMBAeT MX OBICTPYIO PEAKINIO HA IF0ObIe M3MEHEHNs I [le/a-
€T UX IIPEKPACHBIMU MHAVNKATOPaMN COCTOAHMA IKOCUCTE-
mbl (Holden, 1972; Aguilar and Borrell 1994). Kpome Toro,
ABIAACH HaI‘O(i)I/UIbeIM BIUIIOM, MOpCKOﬁ 3ad1, CUJIbHO 3a-
BUICHUT V1 OT COCTOSIHVISI ¥ KadecTBa j1bfia. [loaToMy cBefeHms
0 TIOJIEHSX NO3BOJLIIOT OTC/IEXMBATb COCTOSIHIE OKPYXKa-
IOIIelT CPEfBI M MOTYT CIIOCOOCTBOBATh paspaboTKe Mep IO
COXpaHEHMIO M BUJIA, U LIEJIbIX 9KOCUCTEM.

Llenbio Hateil paboThl OBUIO MONTYYUTD IIpefCTaB/ICHNUE
O CE€30HHBIX IIEPEMENLICHMAX JTaXTAKOB, IIPOCIENNTD CBA3b
Me)KHY JIETHUMM U 3MMHUMU CKOIUICHUAMMN, a TaKXKe Olle-
HUTD BIVsIHUE PA3INYHBIX (AKTOPOB Ha BBIOOP XKVMBOTHBI-
MU MeCTOOOVTaHNA.

Metomunka

PaboTsI 110 OT/IOBY U MEYEHNIO OBUIN IIPOBENEHBI 9 OKTSI-
6pst 2011 ropa Ha o. [TTrumit (3amagHas Kamuarka) u B ceH-
Ts16pe 2013 ropa B okpecTHOCTSX 0. Ukanosa (CaxanmHCKuii
3amB). OT/IOB OCYIECTBILANC IyTéM OOMETBIBAHS CETBIO
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estimation of the animal population involves difficulties
because for the last time in was conducted in the Sea of
Okhotsk in 1980s (Fedoseev, 1982) and the recent studies
(Fedoseev, 2000; Cameron et al., 2010) are more the mat-
ter of judgment.

Marine mammals are one of the most important parts
of any marine ecosystem. They occupy the top of the food
pyramid (Bowen, 1997) and this explains their fast reac-
tion to any change and makes them a proper indicator
of the ecosystem condition (Holden, 1972; Aguilar and
Borrell 1994). Being an ice associated specie the bearded
seal greatly depends on ice quality and condition. This is
why data about seals allows also observe the environment
condition and can help to develop measures of the specie
and the whole ecosystem preservation.

The goal of our study was to obtain data about the
seasonal bearded seal migrations, follow the connection
between summer and winter agglomerations and also
evaluate the influence of the various factors make on ani-
mal’s choice of the habitat.

Methodology

The works on capture and tagging were conducted on
October 9™, 2011 at Ptichyi island (western Kamchatka)

Mopckune mnekonutawwme fonapktmuku. 2015. Tom 2
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CXOMIAIIVX B BOAY I'PYIII XMBOTHBIX. Beero Ha 11 TioneHen
OBIIO YCTAHOBJIEHO 12 IepefaTyNKoB (MeTOK), paboTaomux
B cucreMe Argos, (Tabmuua 1). Viconb3oBanoch Tpu Tuia
HepeiaTINKOB:

1. Cepun Ilynpcap npoussonctBa 3AO «Ic-Ilac» (Poc-
cust). Tepemarumky ObUIM 3allporpaMMUpPOBaHbl Ha pabo-
Ty 6/6 4acoB wm 6/18 yacoB (6 4acoB HaHHbIe NEePeNAOTCA
Ha CIyTHUK, C/IefiyIolue 6 iy 18 4acoB METKM HaXO[ATCS
B PeXMMe OXXUJAHS).

2. Cepun MK-10 npoussopcraa Wildlife Computers Inc.
(CIIIA). Pexxuim paboTsl mepefaun JaHHBIX — 6/6 4acoB.

IepenaTunkm cepuit Ilynbcap u MK-10 npuxnenBanmuch
Ha IIpefiBapUTEIbHO OUMILEHHYIO M 00e3)XMPEHHYIO IIKYPY
(repcTh) XKMBOTHOTO Ha TOMOBY MM MEXAY JIONATOK C IIO-
MOIIBIO OBICTPOCOXHYILEI SIIOKCUTHON CMOJIBL.

3. Cepunu SPOT-5 npoussoncrea Wildlife Computers
Inc. (CIIA). MeTka Kpenmiach Ha MeXIIa/lblieByIO Iiepe-
HIOHKY 3aJiHeli JIaCTBI ¥ TPAaHCIMpoBasa MHGOPMALIMIO O Me-
CTOIIO/IOXKEHNY )KMBOTHOTO B TeUeHMeE OIHUX CYTOK KaK[ble
6 CYTOK.

O6paboTka faHHBIX. JaHHbIe, IIOMy4eHHBIe C Iiepe-
JaTYVKOB, y>Ke IPOLUIM IOIOTHUTENbHYI (IIBTPALIUIO
¢ nomombio Kalman Filtering algorithm Ha caiite cuctems
Argos www.argos-system.cls.fr. lanpHeitman ¢unbTpanmsa
IaHHBIX TpousBoauaach SDA-¢pumpTpoM nakera argosfilter
ns R (Freitas et al., 2008, R Development Core Team, 2011).
HaMmu ucnonp3oBamuch crenymouye mapaMeTpsl GyuibTpa-
IUU: MaKCUMaabHasA CKOPOCTDb IepeMelleHus TIONMeHell —
3,8 M/c (Boveng, 2009); MakcuMa/bHBI YTOMI ME&XAY ABYM:
OTpe3KaMy IyTH JIMHON 6ombie 2,5 kM — 15° a Mexpay
OoTpe3KaMy ITyTU AAMHONM 5 KM.— 25°. B makere mporpamm
ArcGIS 611 B fanbHeliIeM BPYYHYIO YAaleHbl BCe TOUKI,
omM60YHO MOMNABIINE Ha CYIIY, X YIaNEHHbIE OT 6eperoBoi
JIVHUY BITyOb MaTepuKa 6osee, yeM Ha 1 KM.

Ha ocHoBanum nureparypHbix maHHbIX (Lowry et al,
1980; Folkens et al., 2002; Cameron et al., 2010) u co6¢cTBeH-
HBIX HaOJIIOfIeH1IT TOTOBOIT IIVIKIT TIO/IEHEN ObUT pasfieneH Ha
TPU IepHofa.

1. HemenoBblIit HaryIbHBIA. [IINTCS C OKOHYAHNA TMHDKA
B allpesie-Mae 0 HoAOps-fgekabps. B aToT mepuop >xmBoT-
HbIe aKTVBHO KOPMSTCS ¥ BBIOMPAIOT /151 OTAbIXa Geper nimn
OCYIIKJM MOPCKOTO JIHA.

4. Jlemosblit HarynbHbI. HaunHaeTcs, Korga >KMBOTHOE
I/1 OTJpIXa HAYMHAET MCIIO/Ib30BaTh TOMBKO /€N (HOAOPB-
Iekabphb) U IIUTCS [0 Hadama pasMHOXKEHMS.

5. JlemoBbIil PeIpORYKTUBHBLI (popoBoit). Haunnaercs
B (peBpanme-mapre. [l B3pOC/IBIX KMBOTHBIX Hadalio 9TO-
TO Iepuoja CBA3AHO C HAYaJIOM Pa3MHOXEHV, [ MOJIO-
IObIX — C HavyanoM BeceHHell nuHbku (KpbutoB u fip., 1964;
Tuxomupos, 1966). Ilepuon MoXXeT IPOJO/KATHCA BIVIOTD
IO KOHI[a UIOHS.

JIns ompepeneHus [faThl Havyajaa JIEfOBOTO HAryJIbHOTO
nepropa ObUIM MCHONb30BaHbl €XeHeBHbIE KapThl JIEfO-
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and in September of 2013 around Chkalov island (Sakha-
lin Gulf). The capture was conducted with the help of
the net for capturing animals getting down to the water.
There were 12 transmitters (tags) of Argos system (see
Tab.1) installed for 11 animals in total. There were used
transmitters of three types:

1. Pulsar series, produced at LLC “Es-Pas” (Russia).
The transmitters were programmed for the working pat-
tern of 6/6 hours or 6/18 hours (6 hours for the data
transmission to the satellite and the next 6 or 18 hours
the tags spend in the standby mode).

2. MK-10 series, produced by Wildlife Computers
Inc. (CIIIA). Working pattern of these transmitters is 6/6
hours.

The transmitters of Pulsar and MK-10 series were
glues to the cleansed and degreased skin (pelt) of the ani-
mal on the head or between the shoulder-blades with the
fast-drying resin.

3. SPOT-5 series, produced by Wildlife Computers
Inc. (CIIA). These tags were mounted to the toe web of
the hind flipper and they transmitted data about the ani-
mal location 24 hours once in every 6 days.

Data processing. Data obtained from the transmitters
was already extra filtered with Kalman Filtering algo-
rithm at Argos systems website www.argos-system.cls.fr.
The further data filtration was conducted with the SDA-
filter of argosfilter package for R (Freitas et al., 2008, R
Development Core Team, 2011). We used the following
filtration parameters: maximum speed of the seals — 3,
8 m/s (Boveng, 2009); maximum angle between the two
legs of their way longer than 2, 5 km — 15°, and between
the legs of their way longer than 5 km — 25°. Software
package ArcGIS allowed for the manual deletion of all
the points erratically place on the firm ground and being
away from the coastline for more than 1km by land.

According to the previous studies (Lowry et al., 1980;
Folkens et al., 2002; Cameron et al., 2010) and our own
observations the yearly cycle of seals was divided into
three periods.

1. Non-ice associated feeding. This period proceeds
from the end of molting in April-May up to November-
December. During this period animals are actively feed-
ing and chose the shore or drained patches of the sea bot-
tom for their leisure.

4. Ice-associated feeding. This period starts when ani-
mals start to use only ice for their leisure (November-De-
cember) and continues up to the breeding period.

5. Ice-associated breeding (delivery). It starts in Febru-
ary-March. For the adult animals this is a start of breed-
ing period, while the young animals have their spring
molting (Krylov and others., 1964; Tikhomirov, 1966).
This period can continue up to the end of June.

To define the date of the start of the ice-associated
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BOJT 06cTaHOBKM ¢ pecypca National Ice Center (http://www.
natice.noaa.gov). B mporpamme ArcGIS 9.3.1 nefoBble KapThl
COOTHOCU/IACH C aHHBIMY, IIOJTY4€HHBIMY C IePEefaTUNKOB.
Korpa 6onee 90% noxanuii 3a CyTKM Ionafany Ha o6/1acTb,
IIOKPBITYIO JIbJOM, MBI CYMTAJIV, YTO IAXTAaK Hayasl 3aJIeraTh
Ha JIBJY, M OTMeYa/y Ha4yajo IeHOBOrO HaTy/IbHOTO Iepyofa
I/Is1 JTAHHOTO >KMBOTHOTO. Pa3oBble BBIXO[BI B MOpE, He I10-
KPBITOE JIBJIOM, ITOCIIE STON AAThI JJOIYCKAIOTCS.

[TepemaTumK, MOCTABIEHHbI HAa JaXTaKa Ha 3alajHO
Kamuarke, mpopaboran o 05.01.2012 u mepegaBasn fjaHHbIe
He pery/IspHO, II09TOMY BCe IIOC/IeAYIolMe aHaIU3bI IPOBe-
IeHBI TOTIBKO IS XXUBOTHBIX 13 CaxannHCKOTO 3a/IiBa.

Jnst ompeneneHust JanbHOCTY TepeMeIleHIit, U3Mepsi-
JIOCh PacCTOAHME MEX]Y KaXKIOM JIOKaleN TIIEHA U TOY-
KOJt 0T/I0Ba. B aHanm3e MConp3oBamnuch Te METKH, TaHHbIE
OT KOTOPBIX IOCTYIaNIM KaKAbI IeHb — 6 IlepefaTIuKoB
(6541 nokanus) 3a BpeMs He/enoBOro mepuona, u 5 (8177
7oKa1uit) — 3a BpeMs jefoBoro. Ha ocHOBaHUM 9THX [jaH-
HbIxX B porpamme STATISTICA 8 6piimt mocTpoeHs rpadu-
ku Tumna box plot.

Inst aHammM3a WUCMONMb30BAHMs >KUBOTHBIMM pPaito-
HOB C pasHbIMM DIYOVMHAMM JyIA KXJOJ JIOKalMu B IIPO-
rpamme ArcGIS 9.3.1 ompenensnuch gaHHble GaTUMETPUN
C TOYHOCTHIO 10 1 M ¥ MPOCTPAHCTBEHHBIM pa3pelleHreM
B 00»30>00°. I'ty6uHbI 66 B3ATH ¢ KapT GebcoMaps s
Oxotckoro mops (http://www.gebco.net). Ipapuxn rmy6un
VICIIONIb3yeMbIX aKBAaTOPUII OBUIM IIOCTPOEHBI IIyTeM yCpen-
HEHU NOTTYYeHHBIX JaHHBIX O MECTOIIONOXXEHUY XXMBOTHO-
IO OT OTHOTO IlepefaTuMKa 3a Kaxple cyTku. Ha ocHoBaHMM
IIOTyYeHHBIX OT Ka)KIOTO >KMBOTHOTO CPeJHMX 3HaYeHU
ITyOMH pacCYUTBIBAIN CpefjHee 3HaUeHye [Ty OV HbI MCIIOTIb-
3yeMOjl aKBaTOPMM I BCeX JEVCTBYIOIIMX IepefaTINKOB
3a cyTKU. OODBEM UCIIONTb30BAHHBIX JAHHBIX COCTaBMI 12335
To4eK (OT 5 )KMBOTHBIX). BTN MCIIOTB30BAHBI BCE TTOKALIN
3a mepuog, ¢ 10.11.2013 go 24.04.2014.

st XapaKTepuCTUKM WCIOb30BAHMS TPOCTPAHCT-
Ba 0COOBI0 IPUMEHSAIOT TaKMe OIpefeNeHns, KaK y4acTOK
obutanua (home range) — IpOCTPaHCTBO, I'le OCYILIECTB-
TSIETCST XKU3HENEATeTbHOCTD )KMBOTHOTO, U sifiepHasi 30Ha,
VI KIIIOYEBOJ y4acTOK oOuTaHus (core area) — Haubo-
Jlee PerylIsApHO JCIONb3yeMas 4YacThb ydYacTKa OOMTaHUA
(Kaufmann, 1983). ITnomanb 1 rpaHuIibl y9acTka 00U TaHMA
oIpefesIch MeTofoM (ukcupoBaHHoro kKoHrypa (Fixed
Kernel, nanee — «metop kepHen») (Worton, 1989), kitoue-
BOTO y4acTKa 06MUTaHMA — C MoMolblo nakera Home range
mns nporpaMMel ArcView GIS 3.2 (Powell, 2000). B ananuse
6bUIN MCTIOTB30BaHBI TONBKO 4 TPEKa OT TeX KUBOTHBIX, I1e-
pemaT4rKy Ha KOTOPBIX ZopaboTanu o Havyaja ce30Ha pas-
MHOXeHUs (koHIa ¢pespans (Cameron et al., 2010)).

[ToroBO3penoCcTh 0CObEN OPeNeNsIACh II0 300/I0TMYECKO
IMHe ¢ ucronb3oBaHyeM Tabmn 3. A. Tuxomuposa (1968).

Pesynbrarnl

AHanu3 JanpHOCTY MlepeMeleHIiT I0Ka3al, 4To B Herle-

184

feeding there were used daily updated maps of the ice
condition provided by National Ice Center (http://www.
natice.noaa.gov). Software program ArcGIS 9.3.1 com-
bined ice maps with the data obtained from the transmit-
ters. When more than 90% of the daily locations belonged
to the ice-covered territory we could assume that bearded
seals started their period of ice-associated feeding. There
may occur individual visits to the sea areas not covered
with ice.

The transmitter installed for the bearded seal on west-
ern Kamchatka had been working till 05.01.2012 and
did irregular transmissions. This is why all the further
analysis includes only data provided by the animals from
Sakhalin Gulf.

To define the length of migration the distance be-
tween every seal location and capture point was mea-
sured. Analysis included those tags that provided data on
daily basis — 6 transmitters (6541 location) for the non-
ice associated period and 5 (8177) locations — for the
ice-associated one. This data was used as a background
for development of the box plot graphs via STATISTICA
8 software.

To analyze how the animals use areas with various
depths the software ArcGIS 9.3.1 defined for every loca-
tion bathymetry data with the precision up to Im and
spatial resolution of 00»30,00°. The depths data were
provided by the maps GebcoMaps for the Sea of Okhotsk
(http://www.gebco.net). The depths graphs of the waters
inhabited were designed via averaging out the data ob-
tained from every transmitter ob daily basis about the
animal location. On the basis of the average depths data
obtained from every animal the average inhabited waters
depth was calculated for all the active transmitters daily.
Data volume in total made up 12335 points (from 5 ani-
mals). There were used all locations for the period from
10.11.2013 till 24.04.2014.

To define the features of the animal use of the area
there are such terms as home range — an area where an
animal lives, and core area — the most frequently used
location of the whole home range (Kaufmann, 1983). The
square and borders of the home range were defined by
the fixed periphery method (Fixed Kernel, hereinafter
“kernel method”) (Worton, 1989), those for the core area
were defined with the help of Home range package for
the ArcView GIS 3.2 (Powell, 2000) software. The analysis
includes only 4 tracks from the animals whose tags had
been working till the beginning of the breeding season
(end of February (Cameron et al., 2010)).

Sexual maturity of the animals was defined according
to the zoological length on the basis of the tables devel-
oped by Tikhomirov A.E. (1968).

Results

Migration data analysis demonstrated that during the
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Puc. 1. Ilepementenns B HeNeOBBIN U JIEFOBBIN HATy/TbHbIN IEPUOJIBI.
Fig. 1. Migrations during the non-ice associate and ice-associated feeding periods.

TOBBIN HAaryJbHbBIN MEPUOJ, TaXTaKM YAAANNCh OT MECT Me-
4YeHUs1 Ha paccTosiHme 1o 123,2 kM (mepnana (Me) = 8,5km)
(puc. 1A). Ilepememienns Ha paccrosHusA 6omee 70 KM fe-
MOHCTPMPOBAJ TOTIBKO OIVH MaxTakK (mepemaTdank Ne 66976).
JKusotHoe B nepnox ¢ 6 mo 10 Hoa6ps 2013 . mepeMecTy-
JIOCh B OJJHOM HaIlpaBJIeHMU BJOIb Oepera Ha pacCTOsSHIE
6onee 100 KM OT MecTa Me4YeH, a 3aTeM BEpPHY/IOCh 00paT-
Ho (puc. 1B).

JIén Ha 3amapgHoit Kamuarke B 2011 ropy Havyan o6paso-
BBIBaThCA 5 Aekabps, B CaxammHcKoM 3amuse B 2013 rogy —
10 HOsA6ps. Bce moMedeHHBIe JIaXTaKy Hadaay UCIONb30-
BaTh JIE IS 3ajIeTaHus B IeHb ero 06pasoBaHus (M TONbBKO
maxTak Ne 99276 — Ha C/IeAyIOLINL IeHb).

AHanu3 JanbHOCTY IIepeMellleHNII IAXTAKOB B JIe[JOBBI
Hary/JbHBIN TIEPUOJ, IOKasad, YTO >KMBOTHBIE IlepeMella-
JIMCh MaKCcUMyM Ha 437 kM (Me = 49 kM) (puc. 1A).

Jlo craHOBNEHV NbJa KMBOTHBIE He YHAJLANNUCh OT Oe-
pera B BOAbI ¢ TrybuHamu 6onbie 10 M, Tocime — mepeMe-
IIa/IMCh B aKBaTOpuy ¢ 6onpmMuy rybunamu (go 200 m)

Marine Mammals of the Holarctic. 2015. Vol. 2

non-ice feeding period bearded seals went over 123,3km
away from the tagging point (median (Me) = 8,5km)
(Pic. 1A). The migration for the distance of more than
70km was registered for only one bearded seal (transmit-
ter Ne 66976). Between November 6™ and November 10%,
2013 an animal migrated in one direction alongside the
coast for more than 100km from the tagging point and
then went back (Pic. 1B).

In 2011 ices started to form in western Kamchatka
on December 5%, in Sakhalin Gulf on November 10%.
All tagged bearded seals started using ice for their leisure
time on the day of the ice forming (only the bearded seal
Ne 99276 started it the next day).

Analysis of the bearded seals migration got the ice-
associated feeding period demonstrated that animals mi-
grated for 437 km maximum) (Me = 49 km) (Pic. 1A).

Before the onset of ice animals moved away from the
shore into the waters deeper than 10m and afterwards
were moving in the waters with greater depths (around
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A. The average depth of the bearded seals tagged in 2013 locations. Vertical line stands for the date of the ice onset.
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the period from 10.11.2013 till 24.04.2014.

|| Puc. 3. KimoueBble yyacTky obutanus (core area) maxra-
B 50-100 KOB B PEIPOAYKTYMBHBII IIEPUOT.

- Fig. 3. Bearded seals core areas during the reproductive
period.

Puc. 2. AHanu3 ucronb30BaHMA BOJ, C pa3IMIHbIMUI I‘}Iy6I/IHaMI/I.

Fig. 2. Analysis of the use of waters with various depths.

(puc. 2A). Ho pake mocye mepeMelieHusl fuarpaMma pac-
NIpefie/IeHN s TONaJaHys IOKALMil Ha YYaCTKI C OIIpeeN€H-
HOU nybuHoit (puc. 2B) HeMOHCTpuUpYeT NpenlOYTeHue
JaxTaKaMy Bog, ¢ riyouHamu 10-20 M (24% Bcex noxaruii).

JlenoBbIil penpOAYKTUBHBIA. AHA/MN3 METONOM KepHem
(puc. 3, Tabn. 2) mokasbIBaeT, 4TO U3 4 TIoNeHei (epegaTdn-
KM Ha KOTOPBIX JOPaboTanu K0 pelpORYKTUBHOTO IIepUOfia)
3 (Ne,66979 Ne 99278, Ne 66976) perucTpUpyHOTCA B 3TOT
nepuop, BAonb nobepexpa o. Caxanme. Emé ogmH maxTak

200m) (Pic. 2A). Yet even after the migration the diagram
of the locations distribution by depths (pic. 2b) shows
that bearded seals prefer waters with the depths of 10-
20m (24% of all the locations).

Ice breeding period. Analysis by “kernel method” (Pic.
3, tab. 2) shows that 3 (Ne ,66979 Ne 99278, Ne 66976) seals
of 4 (whose transmitters had been working till the begin-
ning of the reproductive period) were registered at this
time along the Sakhalin island coast. One more bearded
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Tab. 2. CBC]ICHI/ISI O JTaXTaKax, JaHHbIE O NIEPEMENEHNAX KOTOPDIX VCIIO/Ib30BaMNCh IIPY PACY€TE KII0IE€BbIIX YIaCT-

KOB obuTtanus (core area).

Tab. 2. Data of the bearded seals migrations that were taken into account for the core areas recognition.

Transmitter number Time slots % of the locations within the range Gender Maturity
Howmep nepegarunka | BpemeHHbIE TPOMEXYTKM % TIomafaHusA TOKaLiA Ion ITonosospenoctsb
66979 16.09.2013-28.04.2014 70 Q Yes
99276 16.09.2013-28.04.2014 70 Q Yes
99278 16.09.2013-02.04.2014 75 ) No
66976 16.09.2013-05.04.2014 65 Q Yes

(Ne 99276) He moxuHyn CaXaaMHCKWIL 3a/IUB, HO ITepeMeCTIICA
Ha 150 KM B ceBepo-3allaJHOM HAIIPAB/IEHUM OT MEeCTa MEYEHMS.

O6cyxpenne

Jo cTanoBIeHNA nbIa maxTaky CaXaJIMHCKOTO 3a/I1Ba Iepe-
MenawTcst Mano. Tompko opmH maxtak (Ne 66976) meMOHCTpu-
poBan mepemelnienus 6onee 4eM Ha 70 KM. MbI cumTaem, 4TO
TaHHOe IepeMelleHne ObIIO IIPOsABIeHNEeM JICCTIe[OBATe/IbCKO
OEeATE/IbHOCTH, TaK KaK yﬂaHeHI/I}I Ha TaKNe€ pacCTOAHUMA 6])1}1]/[
He CBOMCTBEHHBI OCTa/IbHBIM MeY€HBIM >KMIBOTHBIM.

Taxme pe3ynbTarThl, HECOMHEHHO, CBA3aHBI C OCOOEHHOCTA-
mu mmranust. Jlaxrakn — 6enrogarn (Haymos, 1941), npuss-
3aHHBIC K MaJIbIM I‘IIY6I/IH8.M. CaxaIMHCKUIT 3a/IUB SB/ISETCS
M3BECTHBIM OMONPORYKTUBHBIM pernoHoM (YepusaBckmii, 1981;
llynTos, 1985). JJocTymnHble O MOSIBIEHNs IbAA IPUOPeXKHbIE
MEJIKOBO/IbsI IPUBJIEKAIOT JTAXTAKOB, @ 00M/Ie MUY B JAHHOM
067acTit B 9TO BpeMs rofa u3OaB/sieT UX OT HEOOXOLUMOCTHU
IIEPEMEIATHCA IO AKBATOPUM M MICKATh IIpONNTAaHME Ha 6OIII)-
mnx I‘HY6I/IHaX. HaXO)KHCHI/Ie B 3TO BpE€Ms B BOJIaX C FHY6I/IHaMI/I
He 6ostee 10 M TaK >ke CBUIETENBCTBYET O BHICOKOI CTEHOOVOH-
THOCTU >KMBOTHBIX. HaHHI)Ie peSYIII)TaTbI COBIIAIAIOT C INUTEpPA-
TypHI)IMI/[ OJAHHBIMUI O FHY6I/IHaX, IIpeanoYnTaEMbIX JTaXTaKaMMN
(Kingsley et al., 1985).

[Tpumait, KOTOpBII HauMHAeT (GOPMMPOBATHCS OT Oepe-
ra, IperpaxgaeT A JIAXTaKOB IIYTh K OeperoBbIM 3a/I&XKKaM.
qTO6bI COXpaHUTDH HOCTYH K KOPMHBIM M€CTaM, OHU cpasy Xe
HaYNMHAIOT MCIOb30BATh JIE /IS 3aJIeTaHUI, BHE 3aBUCUMOCTI
OT IaTbl CTAHOBJICHMA /1bJa. B HI/ITepaType MO>XHO HalTU CBe-
IeHus o Hayase jefoBoro nepuopa (lenthep, 1976; Cameron et
al., 2010), HO MHpOpPMALNK O TOM, HACKOIBKO OBICTPO TIO/IEHU
Ha4MHAIOT VCIIONIb30BATD JIE /LA 3ajIeTaHsA, HaMI He OBUIO 00-
Hapy>keHO. BO3MOXXHO, 3TOT BOIIPOC €Il MaTON3y4eH.

IToce mosABIeHNA Nb/Ia YHAIEHHOCTD IAXTAKOB OT MECT Me-
YeH s CYIIeCTBEHHO BO3pacTaeT. [l1eTa TaXTaKoB IPaKTU9eCKn
He MEHAETCA B Te4YeHMe Iofia, I03TOMY, II0 Mepe pOCTa JIeH0BO-
TO IIOKPOBA TIOJIEHAM IIPUXOAUTCA II€pEMEINAThCA 671]/[)1(6 K €ro
KpoMKe, (Burns and Frost, 1979; Fedoseev, 2000), 4T06bI MeTb
HOCTYII K BOfie U 06 beKkTaM muTaHust. Takum o6pa3oM, XMBOT-
HbIe BO-TIEPBBIX, BCE OOIbIlIe OTAAIAIOTCS OT O€peroBoit NMHMY,
a BO-BTOPBIX — IIEPEMEIAIOTCS CO IBIOM B Gojee rmyOokue
Bopbl. Takoe IoBefieHNe, a TaKXXe aHAJIOTMYHOE paclpele/ieHue
VICIIO/Ib30BAHNUA BOJ| Pas/IMYHON DIyOMHBI HAOMIOZAeTCs U I
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(Ne 99276) stayed in Sakhalin Gulf but moved 150km
north-west from the tagging point.

Discussion

Before the onset of ice the bearded seals of the
Sakhalin Gulf migrate insignificantly. Only one
bearded seal (Ne 66976) moved for more than 70km.
We assume that this migration was an investigational
event because such quests were not typical for the rest
of the tagged animals.

These results are clearly connected to the feeding
peculiarities. Bearded seals are bentho-eaters (Nau-
mov, 1941) and are confined to the shallow depths.
Sakhalin Gulf is the known bioproductive region
(Cherniavskyi, 1981; Shuntov, 1985). The shallow wa-
ters which are accessible before the ice onset attract
bearded seals and abundance of food items in these
regions provides them with the possibility to avoid
moving waters and search for feed in greater depths.
Their staying in the waters not deeper than 10m is an
evidence for the high stenobiont peculiarity of this
animal. These results correspond with already noted
in other studies data about the depths to bearded seal
preferences (Kingsley et al., 1985).

Land-ice that starts to form from the shore is an
obstacle for the bearded seals getting to their shore
rookeries. To keep access to their feeding locations
they immediately start to use ice for rookeries with-
out any connection to the date of ice onset. The earlier
studies provide data about the start of the ice period
(Geptner, 1976; Cameron et al., 2010), though we
could not find any information on how soon bearded
seals start using ice for their rookeries. Maybe this
question is not studied enough yet.

After the ice onset the bearded seals become more
distant from the tagging points. Their diets has almost
no changes during the year and thus they have to move
closer to the ice edge with the growth of the ice field
(Burns and Frost, 1979; Fedoseev, 2000), to have access
to the water and food items. These way animals first
of all move away from the shore and get to the greater
depths together with the movement of ice. This behav-
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TIONIeHel u3 Apyrux pernoHos (Gjertz et al., 2000; Boveng et al.,
2009; Cameron et al, 2010).

YBenuueHne JanbHOCTY MepeMelleHIiT TT0C/le CTAHOBICHNUS
Tbfla CBA3AHO ellé ¥ C MepeMelljeHIeM XMBOTHBIX K MecTaM
PasMHOXeHMsI B KOHIIe HaTy/IbHOTO IIepH1OoJa.

Pesynbrarhl 1MOKa3bIBaIOT, YTO Y aXTaKOB YETKO pasje-
JISTIOTCS. MeCTa HAryIbHBIX U PENPOAYKTUBHBIX CKOIUICHMIL.
Bcero B OXOTCKOM MOpe OTME4YeHO 2 peroHa pa3MHOXKEeHIA
JIaXTaKOB: MePBBIIl PACIIONOXEH BIOIb BOCTOYHOTO I CeBep-
Horo mobepexnit 0. Caxanuu ¢ 3axomoM B CaxammHCKMIt
3a7uB, BTOPOJl HauMHaeTcsa B 3anuse lllennxosa m TAHETCA
IPaKTUYeCKNU BIOJIb BCETO CEBEPHOTO Mobepexbsi OXOTCKOro
mops (Penocees, 1971; Tenthep u ap., 1976; Fedoseev, 2000).
MedueHHbIe TAXTaKM OTMeYalNCh BO BpeMs Ce30HA PasMHO-
JKEHUS TONbKO B PErMOHEe CaXaJTMHCKOTO PelpOAYKTUBHOTO
LIEHTPA, YAANAACh OT MeCT Haryla MakcumanbHo Ha 300 Km
mo asuMyTy (IpyM STOM IpeofoneBas pacCTosiHue Oonee
900 kM Bonb GeperoBoOit IMHUM) U HE MepeMelanuch B ce-
BepHYI0 4acTb OXOTCKOTro MOpst uiau B SIMOHCKOe MOpe B 3UM-
HUIL IEpUOL,

OCHOBHOIT HyTb IepeMellleHUs] XUBOTHBIX OT 06-
nacreit Haryna B CaXxaJMHCKOM 3ajMBe K paliloHaM pas-
MHOXEHIsI IPOXOAU/I BJOIb BOCTOYHOTO IObepexns o.
CaxannH, KOTOpOe sIBJIAETCS M3BECTHBIM PErMOHOM He-
¢drenoberun. Ha 200-kM ydyacTKe BROnb OGeperoBoit nu-
HUM pacmonoxeHo 4 HedTsaHble mnardopmbl. Bce oHu
yCTaHOBJIEHHI B LIeb(oBOI 30He (B BOJAX C IMyOMHAMU
1o 200 M) ¥ IyTU IepeMeleHNs] MeYeHbIX IAXTAKOB, /11
KOTOPBIX IIy6MHa SIBIsIETCs OGHUM M3 BaXKHeNmnX ¢ak-
TOPOB BbIOOpa MeCTOOOUTAHUII, IPOXORAUIN 4Yepe3 BCe
BBIIKY (puc. 3).
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Puc. 3. KnioueBble yyacTky obuta-
@ nua (core area) TaXTaKoOB B pelpORYK-
TUBHBIV NIEPUOJ.
Fig. 3. Bearded seals core areas dur-
ing the reproductive period.

\ Legend:
j O.Caxannsa Sakhalin island
LS Caxanmuckuit Sakhalin Gulf
i 3a/I1B Registered repro-
V3BecTHOE pe- ductive rookery
\ IPOAYKTUBHOE Location of tag-
o CKOIIeHUe ging
y MecTo MedeHMs Oil platform
: Hedransie mmar-  Isobath 200m
y, bopmbl Core areas
3ob6ata 200M Tag numbers
~ KnioueBnie
< y4acTKM 06uTa-
, HUSI

Homep MeTkn

ior as well as the similar distribution of the water’s use
is typical for the seals from other regions (Gjertz et al.,
2000; Boveng et al., 2009; Cameron et al, 2010).

An increase of the migration distance after the ice
onset is connected to the animal migration to their
breeding locations at the end of the feeding period.

The results show that bearded seals have a strict
differentiation of the feeding and reproductive
rookeries. There are two bearded seals reproductive
rookeries in the Sea of Okhotsk: the first is situated
alongside the eastern and northern coastlines of the
Sakhalin island occupying a part of the Sakhalin Gulf,
the second start in the Shelikhov Gulf and is stretched
alongside almost all northern coast of the Sea of Ok-
hotsk (Fedoseev, 1971; Geptner and others., 1976; Fe-
doseev, 2000). Tagged bearded seals were registered
during their breeding period only in the region of
Sakhalin reproduction center going away from the
feeding locations for only 300km in azimuth (moving
for over 900km alongside the coastline). They did not
go to the northern part of the Sea of Okhotsk or Sea
of Japan in winter time.

The major migration route from the feeding lo-
cations in Sakhalin Gulf to the breeding areas went
along the eastern coast of the Sakhalin island which is
a known area of oil extraction. There are 4 oil platforms
situated on the 200km stretch of the coastline. They
are all situated in the shelf zone (in the waters with the
depths more than 200m) and bearded seal migration
paths passed all of them as the depths is one of the cru-
cial conditions for their habitat choice (pic.3).
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Takum 06pa3oM, HalM JaHHBIE IIOKA3bIBAIOT, YTO XKMBOT-
Hble, HarynuBatomyecs B CaxalTMHCKOM 3a/IMBe, /I Pa3MHOXe-
HYS VICIIOTIb3YIOT ONIVDKAIINii PeIPORYKTUBHBIN LeHTp. Jlax-
TaKM He COBEPLIAIOT fIaJIbHUX IepeMelleHNiI B TeYeHNe BCETo
rofa, 4To o0yclaBIuBaeTcs UX creHodaruei 1, Kak ClIeficTBIE,
IPUYPOYEHHOCTHIO K MajIbIM ITTyOMHAaM.

Pabota BpINIONTHEHA B paMKax coBMecTHON Poccumiicko- Ame-
puxanckoii mporpammbl BOSS (Bering Okhotsk-Seal-Survey)
u nporpaMMmbl «benyxa-6enbiit knt» [IOCTOSHHO JiefiCTBYIONIEN
skcnegunyy PAH mo msydenuto >xuBoTHBIX KpacHoit kHuru
Poccuiickoit epepanuy u gpyrux oco60 BaKHBIX >KMBOTHBIX
¢aynnsl Poccun npu ¢unancoBoir noppep>kke PI'O u PO
(rpaHT Ne 14-05-31440).

Therefore our data demonstrate that animals feed-
ing in Sakhalin Gulf use the closest reproductive cen-
ter for their breeding. Bearded seals do not migrate
for big distances during all the year which is explained
by their stenofagous choice of food and thus — con-
finement to the shallow waters.

This study was conducted as a part of joint Russian-
American program BOSS (Bering Okhotsk-Seal-Sur-
vey) and «Beluga whale — white whale» program of the
Permanent RAS expedition on the research of the RED
Book species of Russian Federation and other highly
important animals of Russian fauna, granted financial
support by RGC and RFFR (grant Ne 14-05-31440).
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O pacnpepeneHumn cepbix (Eschrichtius robustus) v rpennangckux (Balaena mysticetus)

KnToB B OXOTCKOM Mope
Comos A.Tl.
Bcepoccutickuli uHcmumym pel6HO20 xo3salicmea u okeaHozpagpuu (BHUPO), Mockea, Poccus

About distribution of grey whales (Eschrichtius robustus) and bowhead whales

(Balaena mysticetus) in the Sea of Okhotsk
Somov A.G.
Russian Federation Research Institute of Fishery and Oceanography (VNIRO), Moscow, Russia

The intensive whale fishing was going in the Sea of
Okhotsk till the end of the XIX century. The water areas

o xonna XIX B. B OXOTCKOM MOpe Be/ICsI MHTEHCUBHBII
KUTOOOIHBI TpoMbiceni. OCHOBHBIMU parioHaMM [OOBIYM

ABNAMUCDH akBaTopuy octposa Monel, llanTapckux octpo-
BoB u 3anuB Illenuxosa. Tonbko, ¢ 1850 mo 1873 rr. KUTO-
60u no6sUTN B Ox0TCKOM MOpe 6oree 20000 rmagKmx KUTOB
(Cnermjos, 1961). Taxoke o6piBamuce u cepbie KUThl. K KOH-
1y XIX Beka 3amacbl IIPOMBICTIOBBIX BUJOB KUTOB ObLIM
cUIbHO nofopBaHbl. B XX B. mpoMbIces cepbIX KUTOB NPO-
nomkanca B Bojax Anonuu u Kopen. V3 cratuctmyeckux
IaHHBIX O TOObIYE CEPOTO KUTA AMOHCKUMM KUTOOOSMU 3a
1910-1932 rr. BumHO, 4TO emé B 1911-1915 rT. ero goObIBam
ot 120 o 185 3a ce30H, HO yxe B 1930 I. 651710 JOOBITO TULIb
50 ronoB; B 1932 1. fo6bI4a elile 60Iee PE3KO COKPATMIACh
(CnermuoB,1961). VIHT€HCUBHBIIT TPOMBICET IPUBEN K IIOYTH
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of Iony Island, Shantarskie Islands and Shelikhov Gulf
were the main regions of catching. Whalers caught more
than 20000 black whales (Sleptsov, 1961) in the Sea of
Okhotsk from 1850 to 1873 years only. Grey whales were
fished too. The stocks of commercial species of whales
were too much decreased till the end of the XIX century.
In the XX century the grey whales fishing continued in
the waters of Japan and Korea. The statistics of grey whale
fishing by Japanese whalers during 1910-1932 show that
they caught 120 to 185 whales per season in 1911-1915
but it was fished only 50 whales in 1930; in 1932 whale
fishing decreased more drastically (Sleptsov, 1961). The
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