LWnak n ap. Pesynbmamb/ rnuriomHyoO20 rpoeKkma rio CriymHUKO8OMY MeYeHUro 6enyxu

Shpak O. Mammal-eating killer whales (Orcinus orca) in the western part of The Okhotsk Sea: our observations and
interview data. Materials of the workshop on killer whales at the 7th Conference “Marine Mammals of Holarctic”,
Suzdal, Russia, 24 September 2012. P. 17-21.

Shulezhko T.S. and Burkanov V.N. Encounters with killer whales in the northwestern Pacific in 2003-2011. Materials
of the workshop on killer whales at the 7th Conference “Marine Mammals of Holarctic”, Suzdal, Russia, 24 September
2012. 2012. P. 21-26.

IImax O.B. 2, Tapamonos A.F0.2, T'nazos J|.M. 12, Memepcknii T !, Kysuenosa JI.M. !

Pe3ynbraTthbl NUIOTHOrO NpoeKkTa No CNyTHUKOBOMY Me4YeHUIo benyxu
(Delphinapterus leucas) ¢ npyuMmeHeHneM QUCTAaHLUOHHOW YCTaHOBKU

MEeTOK 0e3 OTnoBa XXMBOTHbIX

1. MactutyTt npobiem sxonorun u 3somormn M. A.H. CeepuoBa PAH, Mocksa, Poccus

2. CoBeT Mo MOPCKUM MJIeKoTuTarommM, Mocksa, Poccust

Shpak O.V. 2, Paramonov A.Yu.2, Glazov D.M. %, Mescherskiy I.G. !, Kuznetsova D.M. !

Results of the pilot project on the beluga whale (Delphinapterus
leucas) satellite tagging using remote tag deployment without

capturing whales

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

2. Marine Mammal Council, Moscow, Russia

JleTyroliue B caXalHMHO-aMypCKOM M LIAHTAPCKOM paifoHax
3anagHoi yactu Oxorckoro mops oenyxu (Delphinapterus
leucas) orHOCATCS K €AMHOM 3amaJHO-OXOTOMOPCKOW
HOIMYJSIMH, CE30HHO Pa3IeNICHHOW Ha HECKOIBKO CKOTIICHHI
(cTam). DTH JNeTHHE CTala KOHUCHTPHPYIOTCS B BEPIIMHAX
MAaTEePUKOBBIX 3aJIMBOB YKA3aHHBIX BBINIC PAallOHOB (KapTy
cm. Illmak u nmp. B HacT. cOopH.). CreneHb W CPOKH HX
CE30HHOI H3OJAIMU OCTAIOTCS HEM3BECTHBIMH. J[0 CHX
HOp HESICHO, KaK OeNyXd HCIHONb3YIOT aKBaTOPHIO 3aJMBOB
[IAHTAPCKOTO PETHOHA, AJIS KOTOPOH XapaKTepHBbI MOIHbIC
NPHIMBHO-OTIMBHBIC TIEPEMEILICHHS BOAHBIX MACC, & TAKKE —
MOCEUIAIOT JIM OETyXH OJJHOTO CTaJa PaiiOHbI JIETHE-0CCHHEH
KOHIICHTPALMHU JPYTOro, T.C. IIEPEeMEIIAI0TCs JIH OHU MEXKIY
3aJIMBaMH JTHOO e Ce30HHO H30JMPOBAHBL

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

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

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

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

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

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

Mopckune mnekonutatowme Monapktukn. 2018. Tom 2.

271



Shpak et al. Results of the pilot project on the beluga whale (Delphinapterus leucas) satellite tagging ...

UCIIOJIB3Ysl apOayieT Wi mecT (MeTol rapiyHupoBaHus). B
Cllydae ycrexa Mbl INTaHUPOBAJIU BBISICHUTb, OCTAIOTCS JIU Te-
orpauYecKky M30JMPOBAHHBIMU B IIEPUOJL JIETOBKU OEIyXu
U3 Pa3HBIX JIETHUX CKOIJICHUIL.

J171s1 yCTaHOBKHM METOK MBI HCIIOJIB30BAJIN apOaeT DKCKalu-
6yp Buxcen (mponsBoactBo KaHapr) ¥ IIIaCTHKOBEIH IIECT
JUTMHOHN 4 M CO CTICIIHaTIbHOM CHCTEMOH [T KPETUICHUS MET-
k. UHunuBunyansHo cnenannele u3 I1BX rHesna ans kax-
JIOTO An3aiiHa METKM BBHHUYHMBAINCH B CTpelly apOaiera u
mect. Kaxknoe rae3no ObUI0 CHAOKEHO HAKOHEYHMKOM IS
Omonicnn medyeHoit Oemyxu. B mporiecce paboTel BBISICHH-
JIOCh, YTO TIPH yJape HAKOHEUHHK MOJKET BBIIAMBIBATHCS M3
THE3/1a, U B KaueCTBE aJbTEPHATUBHOTO MHCTPYMEHTA JUIS
B3ATHA OMOINICHH K FHE3y TaKXKe MPUKPYUIHBAIH KyCOK Tpy-
6o#t HaxxmauHOW Oymarm. B ciyuae HeymauyHOH yCTaHOBKH,
€CJIM MeTKa yIapuiiach 00 BOAY, a HE 3aKpenmiiach Ha Oeyxe,
K cTpeJie apOaeTa 1 K ecTy ObUTH IIPUKPETUICHBI «CHCTEMBI
cnaceHus». CTpena 0CTaBanach U3 BOIABI C IOMOIIBIO PbI-
0OJIOBHOI KaTyIIKW, IPUKPEIUIEHHON K apOaleTy, U JIeCKH,
IIPUKPEIVIEHHOM K CTpele.

[Tsate mepenarunkoB Moxenu [lymscap ObUTM TPOM3BENECHBI
000 «3C-ITAC» (Poccust). B npoekre TecTupoBainch ase
Moaudukarmu MeTkH (00e 6e3 JOTONMHUTEIBHBIX JaTINKOB)
W JIBa TUIIA TapIyHOB. J[Be METKN OBUIM CHAOXKEHBI TOBOPOT-
HBIM T'apIlyHOM, OIOOHBIM YyKOTCKHM. [loBOpOTHast 4acTh
ObL1a 7 cM AIMHOH, Nle3BHe (ocTpue) — 2 cM mupuHoi. Takue
MeTku Becwui 115 . Tpu MeTku ObuH CHaOXKEeHBI ABYMSI TH-
TAHOBBIMH JIPOTHKAMH, KOTOpPBIE JIOJDKHBI TPOHUKATH Ha TITy-
O6uHy 6,7 cM, ¢ IIeCTHIO HAaPaBJIEHHBIMU Ha3a,] TATAHOBBIMHA
JenecTkamMu 2 ¢M JUIMHOM Kakaplil. Macca 3THX MeToK co-
crasisuia 90 T. Bce MeTkn ObUTH 3aIIpOrpaMMHPOBAHbI TPAHC-
npoBath B pexnme 3 gaca BKJI / 3 waca BBIKJI. M3mene-
HHE pacIlicaHus II0JIb30BaTeIeM He MPeayCcMaTpUBaIoCh.

30HON-MUIIIEHBIO AJISI YCTAHOBKM METKHM Ha Oemyxe OBII
MPUHAT HPSIMOYTOJIBHHUK, PACHONOKECHHBIH TOPU30HTAIBHO
B mpezxenax oT 20 cM g0 u 10 cM mocie Hayana CIIMHHOTO
rpeOHs U BEpPTHKAJIBHO OT YPOBHS CIIUHHOTO rpeOHs Ha 20
CM BHH3.

Yab6anckuii 3a1uB. OIUHHAIATOTO CEHTSIOPS MBI, HCIIOJb-
3ysl apOaJeT, yCTaHOBUIIN MIEPBBIN CITy THUKOBBIH ITepeiaTanK
C TIOBOPOTHBIM TapIlyHOM Ha B3pOCIYI0 0COOb OeyXH, HO
MOCJIe YCTAaHOBKM OT 3TOTO IEpeiaTynka Mbl HE TONYUIHIN
HH OTHOTO cuTHaia. bemyxa 3aHbIpHYIa ¥ HE BCIUTBUIA B 30HE
BUIMMOCTH (WJIM MBI HE CMOINIM Y3HATh €€ CpPemyl APYTuX
ocobeit). Takum 00pazoM, HAM HE YIAJIOCh BH3YalbHO HITH
(otorpadmueckn yOemUThCSI B KaueCTBE KPEIUICHHS MeET-
ku. [IaTHaIAaTOrO CeHTAOPS MBI YCHENIHO YCTAaHOBHIIN JBE
CIYTHHKOBBIX METKH C JICTICCTKOBBIMH IAPOTHKAMH Ha OZIHY
subadultus u ogHy B3pocmyto oco0s Oemryxu (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. [IaTHaanaToOro M MIECTHAIATOTO OKTSOPS MBI
TaKXKe€ YCIEIIHO YCTAaHOBIIN 2 METKH (OAHY C JICTIECTKOBBI-
MH JIPOTUKaMH U APYTYIO C ITOBOPOTHBIM TapIlyHOM) Ha 2
B3poCible 0co0H B p. Yaa, rae 0elmyxu KOHICHTPUPOBAIIIChH
BO BTOPOM IIOJIOBUHE JHS B BBICOKUI ITPUJIIUB.

WHubopmanus 0 )KUBOTHBIX ¥ TOAPOOHOCTH MEUCHHUSI TIPEe/-
craBjeHsl B Taor. 1.

Puc. 1. CoyTHHKOBBIE METKH C Jie-
[ECTKOBBIMH JPOTHUKAMH, yCTAHOB-
JneHHble Ha 1ByX Oemyxax (Ulb02
— BBepxy, Ulb03 — BHu3y), YnbbaH-
ckuif 3anuB, 15 centsiOps 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. Uudopmanus o meueHbix Oenyxax / Table. 1. The information on tagged belugas

Nwms 6emyxu / Beluga ID: Ulb — Yne6anckuii / Ulbanskiy, Uds — Yuckas / Udskaya. Bozpacr (Bet) / Age (color):
LG — cBemno-cepsrit / light-grey, W — Genbrii / white. Toggle = moBopoTHsIii, barbed = nenecTkoBblIii, 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 v 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 Gonpinas 4acTsh
W3 HUX OBLTa OTpesesieHa ¢ MOMOIIBIO OHOTO COOOIICHNUS
3a IPOJIET CITyTHUKA. TeM He MEHee MBI IPEIIPHHSIIN 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 MMPOAHAJIN3UPOBATH MOJTYUCHHBIC TaHHBIC, U PE3YIiib-
TaTbl NOJIYYUJIMCh JOCTATOYHO UHTCPECHBIMU C TOYKH 3pEC-
HUA JTOKaJIbHBIX nepeMemeHI/Iﬁ 6enyx.

W3 momy4eHHbIX CITyTHUKOBBIX AaHHBIX MbI yAAJIHIH OLINO-
KH ¥ IOBTOPHBIE COOOIICHNS. 3aTeM MBI IIPOBEIH Teorpadu-
YeCKyl0 (DMIIBTPALMIO JAHHBIX, yAAlss MO3HLUH, KOTOPbIE
MPUXOAMINCH Ha Oeper, MpH MOMOIIM BEKTOPHOW KapThl €
paspemiearem 10 m. [IpuHMMas BO BHUMaHHE CYIIECTBEH-
HYIO pa3HUILY IPWINBHO-OTINBHBIX YPOBHEH BOJIBI, BCE «HA-
3EMHBIC)» NTO3ULUH, YIAJICHHBIE OT BOJBI MEHEE UYeM Ha 3 KM,
YTO COOTBETCTBYET IOJOBHHE CPETHEH IIUPUHBI JIUTOPAIH
Vrckoit ry0s1, ObUTH BKITIOYECHBI B aHan3. [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/u (4,17
M/C) B COOTBETCTBHH C HKCIIEPTHON OLIEHKON MaKCHMaJIbHOM
KPYU3HOM CKOPOCTH OEITyXH B 3TOM paioHe.

[epemenienust 6eryx OBUTH HOJIOXKEHBI Ha KapTy B ITPOTpaM-
me ArcMap 10.2.2. (Puc. 2 u 3).

Just Tpex ocoleii Oeryxu, OT KOTOPBIX YIAJIOCh MOJIYYUTh
00pasipl KOKHOW OHMOINCUM, ObUIM OINPEAENeHbI MO U HY-
KJICOTHIHBIC TIOCIIC0BATEABHOCTH (TaluIOTUITBI) (Ta0. 2).

3ajepKKa MPOEKTa OTCPOYMIIA OIEpallMd II0 MEYCHUIO B
000MX 3aJIMBax, U MCCICIOBaHHE 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. Pe3ynbrarTsl reHETHYECKOT0 aHau3a 3 MeYeHBIX Oemyx

Table 2. Results of genetic analysis for the 3 tagged belugas

Hmsa 6eayxu / tag ID / Jlata / date oa (IILP) / 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
MepeMeIICHU OeTyX, MOMCYCHHBIX B YJIBOAHCKOM 3ajIHBE,
sBisiercst ToT (akt, uro Oemyxa Ulb03 (merka 151037) nepe-
MeCTIIACh B 3auB Hukomnast 1 ocTaBaiach TaM JI0 peKparie-
HUsI paboTHI epeaTauka 24 nHs crycts. 3 Hammx paHHux
pabot (Shpak et al., 2010; Shpak et al.,2012) u3BectHO, 4TO
OeyXu U3 caXxaJInHO-aMypPCKOTO CTaja OCEHBIO MOTYT Iepe-
MeIarhest B 3auB Hukonasi M MHOTIA 3aX0AT B YIILOaHCKHH,
MOCJIC YEero BO3BpaIIaroTes B 3auB Hukonas, Tiie U ocTaroT-
csl 10 Havyana 3uMHed murpanuu. [lepemenienne 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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Ulbanskiy Bay

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

yIbp0aHCKOro crajna B 3aiuB Hukomas o63Hadano Obl, 4TO
00a CKOIUICHHS CMELINBAIOTCS OCEHBIO, YTO SBHJIOCH OBI
B)XHBIM 3aKIIOYCHHEM IS IIOHUMAaHHS CE30HHOH CTPYyK-
TYpBI 3alaJHO-OXOTOMOPCKOW momyssuun Oemyx. OmHako
HallM HaOMIONCHUS 3a MOBEICHHEM OelyX B JICHb MCYCHHS
W B TEUCHHUE IMOCIEAYIOMICH HENeIN 3aCTaBHINA IPEIIOo-
JKHTb, YTO I'PyIIIa OelyX, U3 KOTOPOI MBI M TIOMETHIIN JBYX
ocobeil, ObIIN «dy)KakaMi» B YIEOAHCKOM 3aIMBE. DTH JKH-
BOTHBIE, B OTIMYUE OT YIBOAHCKHX O€IyX, He IO3BOJIUIH

Puc. 3. Tpeku 6enyx, mome-
YCHHBIX B YICKoU Ty0e 15 u
16 okTst6ps 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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JIofIKe TPUONIMIKATBCS, W MIPUYHMHOM, 110 KOTOPOM HaMm yrna-
JIOCh JIOTHaTh M MOMETHUTH JBYX 0CO0€i, OBIJIO TO, YTO 3TH
0exTyXu 3acTpsUI Ha MEJIKOBOJHOI OaHKe B BEpIIMHE 3aJI1Ba
Ha nTyOuHE B | M MJIM MeHbIle. AHAIU3UPYS CUTYalUIO, MBI
NPUIUIA K BBIBOLY, YTO 3Ta Tpymmna OexyX Moria ObITh Ha-
MyraHa MPUCYTCTBHEM IUIOTOSIHBIX 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 Halie NpeAroiokKEeHUe: Tario-
tun S011 6enyxu Ulb03 xapakrepeH HMEHHO AJIsl caXalu-
HO-aMypCKHX OexyX: oH OblT HajeH y 31 ocobu u3 caxainu-
HO-aMypcKkoro ckorieHus (Bbibopka 2004-2014 rr, n=186,
4acToTa BCTpeyaeMocT 16,7%), 1 TOJNBKO y IBYX OeiyX u3
yas0anckoro craga (2010-2012, n=90, 2,2%): IPEE#2571,
ouornicuposana 14/07/11, u IPEE#3238, 27/08/12. K coxa-
JICHHIO, KOJMYeCTBa reHeTndeckoro marepuaia Ulb03 oka-
3aJ0Ch HEJAOCTATOYHO ISl T€HOTUIIMPOBAHMS, M TOITOMY
MIPOBEPUTH, MomIIa JiK ObITh 0c00b Ulb03 onHoM U3 1Byx Oe-
ayx c ramtorunoM SO011, Guoncuposanusix B 2011 u 2012
IT,, OBIJIO HEBO3MOXKHO. VIMeromuyecs JTaHHbIE JIeNaloT Hally
THIIOTE3Y O MEYCHUH «UYXKAKOBY», T.€. CaxXalMHO-aMypPCKUX
OexnyX, B YIIbOaHCKOM 3aJIMBE €CiIM He OECCIIOPHOM, TO Hau-
Ooiiee BEpOATHOM.

B Vnckoit rybe mepememienue Oemyxu, 4bsS METKa TPaHC-
nupoBasia Oonee JIByX HEZIelb, TAKKE OTINYANOCh KaK OT
JIETHETO «PEXHMMa OrPAaHUYEHHOTO IEPEMEINEHHS», TaK U
OT 3MMHETr0 MaTTepHa C IMPOTSHKEHHBIMU IMEPEKOYEBKAMH.
B3spocmneriii camenr UdsO1 (metka 151036) He cTam yXonuTh
ot Oepera cpa3y Hocie Toro, Kak okoyio 20 oKTI0ps B 3aIUBE
CTaJa HOSIBIATHCS 1Iyra. BMecTo aToro camer cra nepeme-
IIaThCs BONb Oepera B BOCTOYHOM HAINpaBICHUH, CTapasich
JIepKaThCS KaKk MOXKHO Ommke K Oepery Tak J0Jro, Kak BO3-
MOXHO. 3a Hezemo ¢ 19 mo 25 okTs0pst cUIbHBIE 3ara HbIe
U I0TO-3aMa/{HBIE BETPA U ITOCTOSHHBIE OTPUIIATEIbHBIC TEM-
Heparypbl CrIoCOOCTBOBAIM MHTEHCHBHOMY PAaCIpPOCTpaHe-
HUIO JIbJla U3 YCThsl pEeKM Yia B 3anuB. Huzkas TOYHOCTH
OTIpEAEICHNUS] KOOPAWHAT HE MTO3BOJIMIIA HAM IIPOBECTH aHa-
JIM3 3aBUCHMOCTH HEpEMEINEeHUH OT (U3MYECKHUX Iapame-
TpOB cpeasl. TeM He MEHEe, MOXKHO CKa3aTh, YTO OCCHHUE
nepememieHust camua UdsOl oTamgaroTcst OT XapaKTepHBIX
JUTS CaxaJInHO-aMyPCKHX OeTyX nepemenieHui. st MHOTHX
W3 MOCIETHUX THITUYHO PE3UIEHTHOE TTOBECHUS BIUIOTH 1O
caMoro Havaja 3UMHHX Murparmid. Hemocratok mHpopma-
UM 00 OCEHHEM PacIpeneleHn 00BEKTOB MUTAHUS OeIyx
HE MTO3BOJIHII PACCMOTPETH BCe (PaKTOPHI, CIIOCOOHBIE 00BsC-
HUTH HaOmonaemsle nepemenienust camna UdsO1 B3an-Bre-
pén.

Ha ocHoBe 310M nepBoﬁ MONBITKH UCTIOJIb30BAHHUS 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 SO11 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 HabMoIeHNUsT U BBIBOABI, KOTOPBIE MBI
pasnenuin Ha «TexHudeckue» (1) u «obmemeTononornye-
ckue» (2).

la. ®opMy ¥ BeC METOK CJIEyeT U3MEHATh B CTOPOHY 00Te-
KaeMOCTH U 00JIeryeHHs

1b. Pexxum, mnm pactincanne padOTHI epeaaTIiKa TOKEH
T00 MPOrpaMMHPOBATHCS MONB30BATEIIEM METKH, JIHOO
YCTaHaBIMBATHCS 110 CONIACOBAHUIO C TIOJIb30BATENIEM HCXO-
IS U3 CTIeU(HKN 3a/1a4H CICKCHHUS.

lc. CpaBHUTD 3((EKTUBHOCTH JBYX THIIOB TraplyHOB, WC-
MOJIb30BAHHBIX B TPOEKTE, TPYIHO, HO, KaXKETCs, YTO Jie-
MIECTKOBBIE IPOTHUKH JIepIKaTCS JIydllle.

1d. MBI npunniy K COMTANICHAIO C TIPOU3BOIUTEIEM, UTO B
OyIyIIuX MOJENSX METOK TaKHe APOTUKH OyILyT PacIIooKe-
HBI BIOJb [UIMHHOM OCH METKH, TO €CTh Ha MaKCHMalIbHOM
PacCTOSHUM APYT OT JpyTa.

le. YcTaHOBKAa METOK € IOMOIIL IIECTa OTIHYAETCS OOJIb-
el TOYHOCThIO W yHoOCTBOM. B ciywyae ¢ JKMBOTHBIMH,
MO3BOJISIFOIUMHY MTPUOTU3UTHCS K HUM, YCTAHOBKA MECTKH C
MTOMOIIBIO IIIECTA SBISICTCS OOJIee MPENMOYTUTEIILHOM.

2a. B mensax n3ydeHus reorpaguuecKoil 30NN Pa3HBIX
JIETHUX CKOIUICHMH 3aIaJHO-OXOTOMOPCKHX OelyX ITyTeM
MPOCIECKUBAHMUS OTJACIBHBIX JKUBOTHBIX W3 PAa3HBIX CKO-
IUIEHUH MIPEATIOYTUTETHHO CTABUTh METKH HE MO3JHEE YeM
B IEpPBYIO HEAENIO aBrycra. IIpeamnonaraemslii nepuos Ha-
XOXKICHHS OelyX B JIETHUX MECTOOOWTaHMX (MO KpaifHen
Mepe, CaxalMHO-aMypPCKHUX OeyX) 3aKaHuMBaeTCs B KOHIIE
aBr'yCTa — Hadayue CeHTSIOPs, 1 OHU MOTYT 10 OIINOKE OBITh
MIOMEYEHBI B Uy)KUX PETHOHAX.

2b. OCHOBBIBasCh Ha HalleM OIBITE, IPEJCTABISETCS Iie-
JIeco0Opa3HbIM OTCIEXKHMBATh HHPOPMALHUIO O IIOBEJCHUH U
COLIMANBHOM CTPYKType IpyHIbl, K KOTOPOH MPHUHAAIECIKUAT
Me4YeHOe XHBOTHOE. Takke ciemyer OpaTb OHMOICHIO JUIs
orpezeneHust (C TOM WM WHOHM 1oJel yBepeHHOCTH) IpH-
HA/JIE)KHOCTU KHUBOTHOTO K YK€ HU3YYEHHBIM JIETHUM CKO-
TUICHHSIM.

2c. JI7st BBICOKOTOYHBIX MCCIIEIOBAHUH (HAITpUMep, JIOKab-
HbI€ TEepEeMEeIleHUs] B 3aBUCHUMOCTH OT MPWJIMBOB WM CY-
TOYHBIEC TIEPEMEILEHHUs]) HEOOXOMUM HEMPEPHIBHBIN PEXUM
paboThl nepenaryuka. Takke UMEET CMBICI PACCMOTPETH B
OyAyIIMX MCCIICAOBAHMIX AJbTCPHATUBHBIC THIIBI IEpeaar-
YHKOB (Paauo)

2d. Bo3MOXXHOCTB TOJTy4aTh KOOPJMHATHI B PEKUME PEalTb-
HOTO BPEMEHHM WM NMPUOIMKEHHOM K HeMy OylIeT OdeHb
LIeHHa A7 ccnenoBareneid. 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.

Mopckune mnekonutatowme Monapktukn. 2018. Tom 2.
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HHKaM paboThI MepeMenaThCss B MECTa, TJI€ HEJaBHO Oblia
3aukcupoBana Oemyxa, U coOupaTh WHGOPMALUIO O pas-
JIMYHBIX a0MOTHYECKUX H OMOTHYECKUX MMapaMeTpax CPebl.

UccnenoBanne ¢unancupoBasniocs Kopmopammeit «Oxke-
aHckuil mapk» [onkonra (Ocean Park Corporation Hong
Kong). Msr 6maromapum «Aptens crapareneid «BocTok»
u auuHo npeacenarens M. MainpleBckoro 3a noMolulp B
JIOCTaBKE JKCIEAUIMOHHOTO 00OpYIOBaHHUS M KOMaHIBI K
MecTaM MPOBEACHUsS 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.

CIMCOK UCIIOIb30BaHHBIX UCTOYHUKOB / References

Freitas C., Lydersen C., Fedak M. A. and Kovacs K. M. A simple new algorithm to filter marine mammal Argos

locations. Marine Mammal Science, 24. 2008. P. 315-325.

Shpak O.V., Andrews R.D., Glazov D.M., Litovka D.I., Hobbs R.C., Mukhametov L.M. Seasonal migrations of
Okhotsk Sea belugas (Delphinapterus leucas) from summer Sakhalin-Amur aggregation. Russian Journal of Marine

Biology, 36 (1). 2010. P. 56-62.

Oupuproc P,

Kak NM3MepuTb TemMnepaTtypy y Kuta: npuMeHeHne HOBbIX
TEeXHONornm B n3y4yeHuun B3aUMOOTHOLUEHUN YesioBeKa U MOPCKUX

MIIeKonuTarwmnx

Yuusepcuret mrara Ansicka, @epbenkc n Amsicka Cunaiid Llentp, Ceroapn, Anmsicka, CLIA

Andrews R. D.

How to take the temperature of a whale: applying new technology to
study interactions between humans and marine mammals

University of Alaska Fairbanks, and the Alaska SeaLife Center, Seward, Alaska, USA.

ITpu mono3pennu Ha 3aboneBaHME Y YEIOBEKa MEpPBOE, YTO
JIeNaeT TOKTOp — U3MepseT TeMIIeparypy. Y YuThIBas MHOTO-
YUCJICHHBIE YTPO3bI 37I0POBBIO MOMYISAIUNA MOPCKHX MJIEKO-
MUTAOIIUX U OTACIIBHBIX 0CO0CH, OBUTO OBbI 3T0POBO 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 U3MEPSTH TIEPEMEIICHHSI ¥ TIOBEJICHHE KUTOB
W OMpenensiTh, OKa3bIBAIOT JI HAa HHUX HEOJIArompusiTHOE
BO3/ICHICTBHE aHTPOTIOTEHHBIE IITyMBbI, 3arPSI3HEHUE U IPYTHE
BU/IBI YE€TIOBEUECKOM eATeIbHOCTH. OJHAKO METO/ UMITJIaH-
THPOBaHHUS MPHOOPOB-METOK WHBA3WUBEH, MO3TOMY OYCHBb
Ba)KHO OIEHUTH BIIMSHHE 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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