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Hcnonp3oBaHue AaTINKOB CIyTHUKOBOI Tenemerpun ([CT)
T03BOJISIET PACUIMPUTH 3HAHUS O OMOJIOTHH U SKOJIOTHH MOp-
CKUX MJICKOITUTAIONINX, TTareToHbIe (POPMBI KOTOPBIX TPYA-
HOZOCTYIHBI JuIsl n3ydenus. B benom mope meTon ciryTHU-
KOBOW TEJIEMETPHHU YCIEIIHO HCIOIb3YETCS IS U3Y4EHHS
MUTPALHA ¥ paclpesiesieHuss HaCTOSMIMX TIONEHeH u Oey-
XH, SIBJSIOIIUXCS €CTECTBEHHBIMH WHIMKATOPAaMH yCTOH-
YMBOCTH MOPCKHX apKTH4eckux oskocucteM (CBeToues,
Ceerouesa, 2015). 3neck B 1995-1996 1. 6611 peanmu3oBaH
POCCUICKO—HOPBEXCKHUH TMPOEKT M0 MEYEHHIO TPEHJIAH]I-
CKHUX TIOJICHEH, a B mocyienHue 10 jieT BBIIOIHEHBI YCIem-
HbIE PabOTHI M0 IKCHEPUMEHTAIEHOMY MEUYEHHUIO TIOJIEHEH
n 6emyxu. JICT ycranaBimBaay Ha HEpILy, MOPCKOTO 3aiilia,
OeyXy, TpeHJIaH/ICKOTO TIOJNEHSI, ObUIa ITOydeHa HOBasl UH-
(opManys 0 Ce30HHOM pacIlpeieIeHNH, TIOBEICHUN U MH-
rpamusx (Ceroues u ap., 2015).

Mopckoii 3as1; B berom Mope o0OuTaeT MOCTOSHHO, YHC-
JICHHOCTb €T0 — A0 6 ThIC. IIT. MUTpaIMK TIONEHS U3yYeHBI
HEZ0CTaTO4HO. B 11e10BbIi IEpUO MOPCKOM 3as1L IEPKUTCS
B paiioHax ¢ HeOONBUIMMH NTyOMHAMH BJIAJIEKE OT Ipunas,
B 3TO BpEMsA YUCJICHHOCTH JlaXTakKa B MOP€ MHWHHMaJIbHasA.
C MMpUXOA0M BCCHBI TIOJICHU HAYWHAIOT 3aXOAUTH B FOpJ'IO
u Boponky mops ans aeropoxaenust U cnapusanus. Ilo-
clle pacrazia IpUIaiHoro JIbJa JIAXTaK BCTPEYaeTcsi BO BCEX
paitonax benoro mopsi. CunuTtaercsi, 4T0O OCEHbIO, C HAYAJIOM
06p830BaHI/IH npnnaﬁﬂmx JIBJOB 3HAYUTCJIbHAsA 4YacCThb IIO-
JIOBO3pENbIX XHMBOTHBIX HokuaaeT bemoe mope (Ilotemnos,
1998; Ceetoues, CeroueBa, 2012, 2014).

B nrore-urone 2015 . ObIH IPOAOIHKEHBI PAOOTHI IO CITYT-
HUKOBOMY MEUYECHHIO MOPCKOTO 3aiilla, HadaTble tetoM 2014
r, korga JICT ycranoBwinm Ha nByX TroneHed (CBeTodeB u
Ip., 2015a). B Onexckom 3anmmBe (M. KsHmckuit) 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. Mopckoii 3asiii
¢ JICT. Urons 2015,
OHEXCKHI 3a/IHB,
Benoe mope

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

JIOBJIEHBI 4 MOPCKUX 3aiiiia. TroneHel OTIaBIuBaIN BPyYHYIO
CHeLaJbHBIMKI CETKAMU Ha KAMEHUCTBIX OTMENsX (puc. 1).

Ha Troneneit ycranosumm JICT «Ilymecapy» 3A0 «9C-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 BBIKIIIOUCHHMS, & TAKXKE CEHCOPOM «MO-
KPO»/«CyX0», pearupyromiM Ha BCIUIBITHE ¥ HBIPSHHUE JKH-
BOTHOI0. Bec NaTymkoB ¢ MPUKIEEHHON CETKOM COCTABIISI
ot 280 mo 290 r. Ilutanme METKH OCYIIECTBILSIOCH OT Ofi-
Holi O6arapen. [locne ycTaHOBKH pagroMasika Ha )KHBOTHOE U
MIPUBEICHUS B ICHCTBHE €T0 MepeIaTINKa, pPaANOMasK N3ITy-
9aJ C IEPHOANIHOCTHIO B 50 CEKyH]] MMITYJILCHI MOITHOCTBIO
500 MBt Ha gactore 401,650 MI'm +/- 30 k['. Ilepenanae-
MBI CHTHAJI TIPEICTABISET OO0 HEMOMYIMPYyEeMYIO HEeCy-
IIYIO C [UINTETFHOCTHIO UMITYJIbca 160 MC ¢ TIOCIeAyIOmUM
(ha30BO-MOIYANPOBAHHBIM ~ HMITYJIECOM  JJIMTEIBHOCTHIO
He Oomee 920 mc. J{ns yBenWdeHUs CpoKa CIYXKOBI JaTdH-
Kku ObUTH 3amporpammupoBanbl: 112857 m 151206 — 4 gaca
pabotel/8 gacoB otneixa, 151207 u 110719 — 3 gaca pabo-
TbI/9 9acoB oTabIXa. JlaTdnKN KPETTUITNCh Ha CIIMHY TIONCHEH
C MCTOJIB30BAaHNEM CIICIIHAIBHOTO JBYXKOMIIOHETHOTO KIIes
Poxipol (Cseroues u mp., 2015a). CLS Aproc npemocrasis-
€T JJaHHBIE O MECTOIONIOXEHUH KUBOTHOTO C Pa3IUIHBIMH
ypoBHsSIMH (KJIaccamul) ToYHOCTH. [Ipu momyyennu 4 curHa-
JIOB OT METKH 3a OJIMH 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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Ta6muma 1. Jlarasie 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 yraimwi B Taiiry Oypblii MeaBens. Jarauk paboran no
23.11.2015 r. B pexxumMe OXKHUIAHHSI, 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.

OTBETCTBYIONIM Kilacc TouHOCTH. Kiacc «0» — mokasbIBaer,
9TO TOYHOCTb OIpereneHus koopauHar 6onee gem 1500 m,
kjacc «1» — TouHOCTh onpenenenus koopauxar 500 - 1500
M, KJ1acC «2» — TOYHOCTh onpeaeneHus koopauaar 250 - 500
M, KJacc «3» — TOYHOCTH OIpeeSicHUs KOOpAMHAT MEHee
250 M. [Ipu monydeHnH Tpex CUTHAJIOB OT JaT4uKa 3a OJUH
MPOJIET CITyTHUKA CHCTEMa ONpenenseT MO3UIHUI0 AaTunKa,
HO HE OLICHWUBAET TOYHOCTHh OOCEpBAlMHU, TAaKUM JAHHBIM
npucBamBaercs kiacc «Ay». Ilpu momydeHuu AByX CUTHa-
JIOB OT JaT4MKa 3a OAMH MPOJIET CIyTHHKA CUCTEMa TakoKe
ofpeseNaeT MO3UIHUIO JaTYNKa, HO HE ONpeesiieT TOUHOCTh
oOcepBaliy, TaKMM JaHHBIM INpHUCBauUBaeTcsi Kiacc «By.
U3 aHanm3a MCKIIOYAIICh TOYKH 00CEpBALlN XMBOTHBIX Ha
MaTepuKoBOM yacTu. I aHanu3a CyTO4YHOIO IEePEMELCHHUS
JKUBOTHBIX HCTIONIB30BAJICSI NPUHLUI: «OJUH JIeHb — OfiHA
obcepBaums». {1 execyTouHOH oOcepBaluy BBIOUPAIOCH
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 wurone TromeHu ocraBamuck B OHEXKCKOM 3alluBE Ha
ydacTke Mexay M. [myGokuit u M. Kaunckuii, Tonmpko Ne
151207 ymen Ha ror no M. KycTtoBoii (puc. 2, puc. 3). Bee
TIOJICHH Jepkanuchk Ha u3obare 0-20 M. MakcuManbHBIC
repeMeleHus TIoJeHel B TedeHue uiois gocruranu 20-50
KM.

B aBrycte TroieHH MpOODKATM KOMIAKTHO AEPXKaThCs B
I0T0-BOCTOYHOM gacTn OHEXCKOTO 3aJIMBa, U HE COBEpILa-
JIM TIepexofioB Ha ceBep K M. [nyOokwuit. OquH U3 THOJNE-
Helt (Ne151206) B koHIIE aBrycTa MUTPUpPOBAT B JIBUHCKHUI
3anuB. JIBurasce BIOJIb Oepera, TIONEHh 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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Puc. 3. Pactipenenenne mopckux 3aiieB NeNe 110719 u 112857 o nanueim JICT B benom mope B 2015 1.

Fig. 3. The distribution of bearded seals with STT NeNe 110719 and 112857 in the White Sea in 2015

B cepenune ceHTsOpst 1Ba mepeAaTyMKa MPEKPAaTHIH I10-
naBath curaaisl (NeNe 151206 u 151207), a nBa TioneHs B
TEUCHHUE CCHTAOPS OCTABAJIUCH B FOXKHOW M FOT0-BOCTOYHOMN
yacTSIX OHexckoro 3auBa, nepeMeriasch ot M. [1y0okuid
(Ha BOCTOKE) 110 YCTha p. YHEk)Ma Ha 3anaje. Mopcko# 3ail,
MHUTPUpPOBaBIINI B JIBUHCKUIA 3aJIUB, B CEHTOpPE HAXOAMII-
Csl B CEBEpHOM yacTu r0. YHCKas, Tie morud B pe3yibrare
HamajaeHus Oyporo mensens (MOTHOIIEro THOJCHS C JaTyu-

(Fig. 2, Fig. 3).

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

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, BIIOCIEACTBUU
MeJIBeb yTAIlWI TyIIy TrojeHs B Taiiry, JICT oOHapyxuTh
HE CMOTIIIH, XOTS AaT4uK padoran g0 23.11.15).

B okTsa0pe nBa paboTaronmx AaTYMKa MOKa3aiH, YTO TIONe-
HHM OCTaBaJIMCh B IOKHOH U IOr0-BOCTOYHOM 4acTax OHex-
ckoro 3aymBa. B Hos0pe TroneHu 3amnm B ycrhe p. OHera,
IJIe ¥ OCTaBaJIKCh 10 KOHIIA pabOTHI TaTYNKOB (prc.3).

OueBUAHO, UTO OCEHBIO MOPCKHE 3aMlIbl YXOIAT B I0XKHYIO
4acTh 3aJIMBa, TaM B 3TO BpPEeMs HAXOAATCS CKOIUICHHUS KO-
PIOIIKH, CeNbIH, peuHOi kamOanbl. Priba B muTaHUU MOp-
ckoro 3aiiia B benom Mope octaeTcst BaXKHBIM KOMITIOHEHTOM
B TeueHue Bcero roga (Ceeroues, Cerouena, 2015; CBeto-
geBa, 2013; Svetocheva, Svetochev, 2015). ITo3atomy Takue
CE30HHbIE NepeMEUIeHHs] CBOMCTBEHHBI KaK MOJOIBIM, TaK
U B3POCIBIM TIONEHSIM. BO3MOXHO, YTO B3pOCibIe TIOIEHU
COBEpIIAIOT OOJiee IIMTENBHBIC M MPOTSHKCHHBIC KOYCBKH,
YTO MOATBEPKIAET MUTPALIASA OJHOTO U3 MEUEHBIX TIOJIEHEH.
Hamm HaOnroneHWs 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. TrOMIEeHH MOKHIAIOT 3aJIiB, KOTJa B Hauaje
3UMBI (hopMHUpyeTcsl mpuraif. JIbABI BBEITECHSIOT THOJICHEH
Ha ceBep B 007acTh Pa3BOAUIN W OUTOrO JbJa, TIE MOPCKUE
3aifLibl IPOBOJAT 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 Conosenkot 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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