lanoB v ap. Hoeble daHHbIe 0 2ubenu denbgUHO8 8 pe3ybmame cmpaHaynsayuU 20pmaHu 8 XabepHbiX cemsix

PAacCMOTPETh TaKWe KOHCTPYKLHMH CETeH, KOTOpbIe YCTPaHAT
JKECTKOCTB KaOepHBIX ceTeil.

impact of larynx strangulations on the population dy-
namics of bottlenose dolphin in the Adriatic Sea and
considering net alterations that would improve stiff-
ness properties of the gillnets.
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HabnopeHne nonspHbIx KnToB (Balaena mysticetus) B BocTo4Ho-
Cunoupckom mope B ce30H 2007 r. c aHOMaribHO HU3KOMN NeJOBUTOCTbLIO

ApPKTHYECKUI 1 AHTaPKTHYCCKHI HAYYHO-HCCIIe0BaTeIbCKUi HHCTUTYT, CankT-IletepOypr, Poccust

Gavrilo M.V, Tretiakov V.Yu.

Observation of Bowhead Whales (Balaena mysticetus) in the East-
Siberian Sea during 2007 season with record-low ice cover

Arctic and Antarctic Research Institute, Saint-Petersburg, Russia

CeezieHHs O 3allajIHOM IIpeJielie paclpoCTPaHEeHHUs MOJISIPHBIX
KHTOB OEpHHIOBO-4yKOTCKO-00()OPTOBCKOTO cTajza KpaiHe
CKYIOHBI M, TOpod, mnporuBopeunBbl (Braham et al. 1984,
Belikov et al. 1998, Tomumun 2001). B poccuiickue Boxsr Boc-
TOYHOH APKTHKH JIETOM COBEPLIAIOT HAaryJbHBIC MHIPALHU
KUTHI, 3uMytolie B bepuHroBomM Mope. MakcuManbHOE YUCIIO
BCTpPEY OTMEUYCHO B KOHIIE JIeTa B paiioHe 6anku ['epaibn u y o.
Bpanrens, a taroke B NpUOPEXHBIX BoAax UyKOTCKOro MoIy-
OCTpOBa.

Jletom 2007 1. B xone skcneaunnn AAHUN «Apktnuka-2007»
Ha HUC «Axanemux ®@enopoB» BO BpeMs HENPEPHIBHBIX BU3Y-
IBHBIX THIPOJIOTHYECKUX HAONIOJICHUIH C XOJ0BOr0 MOCTHKA
omHUM 13 aBTOpoB (B.TpeThskoBbIM) ObUTH 3a()UKCHPOBAHBI U
3aCHSTHI Ha BUICOKaMepy TOJIsIpHBIE KUTHI. Berpeua mpousorn-
na 30 aBrycrta B paiioHe k ceBepy oT M. bepexusix, HoBocu-
6upckne octpoBa. Kutel HaOmoganuce B TedeHHE 2 4acoB, 3a
3TO BpeMs CyAHO mponuio okoio 40 KM; KOOpAWHATHI paioHa
BcTped: ot 76°36° cam. / 141°21° B.Aa. o 76°34,5’cam. /

Data on the westernmost distribution of the Bowhead
Whales of Bering-Chukchi- Beaufort stock are
scarce and sometimes contradictory (Braham et al.
1984, Belikov et al. 1998, Tomilin 2001). Waters of
the Russian Eastern Arctic are visited in summer by
whales wintering in the Bering Sea. Most records are
known from the Herald Bank and Wrangel Island as
well as from inshore waters of the Chukotka Penin-
sula during late summer/autumn.

Bowhead Whales were sighted and video recorded
by one of the authors (Victor Tretiakov) during con-
tinuous visual hydrological observations from the
pilot bridge of RV Akademik Fedorov in the course
of the AARI Arctic-2008 Expedition. Observation
was made on August 30th, noth off Cape Berezh-
nykh, New-Siberian Islands. Whale were observing
during two hours during which the vessel sailed ca.
40 km. Whales were recorded within the coordinates
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143°29,6° B.n. CHavana oTMeueH ObII €AMHWYHBIA (OHTaH,
yepe3 HEKOTOpOe BpeMsl B TIOJIE 3pEHHs Ha yAAICHUH 10 2-3 KM
OT CyJIHa MOSIBUJIACh I'PYyIIa KUTOB YHMCIEHHOCTBIO HE MEHEE 5
ocoOeii U elle oJHa rpymnmna ¢ Apyroro 6opra. OOmas YUCICH-
HOCTb KMTOB OLI€CHEHA MUHUMYM B 10 T0JIOB, BEPOATHO, JKUBOT-
HBIX OBLIO OoJbIie. KUTHI MeJICHHO NBUTANKCH B paiioHe, Ha-
MPaBJICHHOTO MEPEMEIICHUST HE OTMEYCHO; OJHOBPEMCHHO [0
Tpex 0coOell KUTOB HaXOAHWJIOCh B HEIOCPEACTBEHHON OJM30-
ctu Apyr ot apyra. HaGmoganucs cepud MOBEPXHOCTHBIX TMO-
IpyXKEeHUi# U Oojiee MPOJODKUTENIBHBIE MOTPYKEHUs, Clabo
BBIPOKCHHOE HIPOBOE MOBEACHHE C YACTHYHBIM IOJHSITHEM
TeNa HaJl IIOBEPXHOCTHIO MOPS U MOTPYKEHHUE C IEMOHCTpAIH-
el XBOCTOBOT'O CTEOJIS 1 JIONACTEH.

Kutbl HaOmoanucy B OOMIMPHONM MENKOBOAHOW YacTH ILEJIb-
¢doBoii 30HBI B mpenennax u3obatel 20 M, B caMOM paiioHe Ha-
OmroneHuii riryOMHa coctaBuia 15 M; KpaTuaiiliiee paccTosHIe
JI0 OpPOBKM KOHTHHEHTAJIBHOTO CKiIoHa — 230-270 kM. Ot 61u-
xainrero modepexns 0. PangneeBckuii KUTH HaxoawIUCh B 50
KM K ceBepy. [loHHbBIE 0caiki B pailoHe MSTKHE, ITPEACTaBICHEI
aJIeBpUTaMH 1 neckamu. [lorona B paiioHe HOCHIIA TIEPEXOJHBIA
K aHTHIUKIOHWYECKOW XapakTep, BeTep ObLI O4YeHb ClalBbIH,
MIEPEMEHHOT0 HaNpaBJICHHs, BoJIHEHHE Mops 1 Oamn. Mope
ObUTO CBOOOTHO OTO JIbJA, ONrDKaimas KpoMKa apei(yronmx
JBAOB pacronaraiachk mpuMepHo B 600 KM K ceBepy U CeBepo-
BOCTOKY.

[IpocTpaHcTBEHHOE pacipe/ielieHUe TOJIIPHBIX KUTOB B JIETHEE
BpEMs1 MOJIBEPKEHO 3HAYUTEILHBIM MEKTOJIOBBIM H3MEHEHUSIM
B 3aBHCHMOCTH OT MHOTHX ()aKTOpOB, B T.4. JIEIOBOI 0OcCTa-
HOBKM, TEMIEpaTypbl IIOBEPXHOCTHOW BOJBI, pa3MELICHUs
(dponTaneHBIX 30H U Ap. (Shelden 1995). HecmoTpst Ha BecbMa
OTpaHWYEHHOE YHUCJIO JIETHUX BCTpEY MOJAPHBIX KUTOB B 3a-
MaIHOM YacTH apeaia, HaOJIIOACHHS 3a NPUOPENKHON MHUTpanu-
€i MO3BOJISAIOT 3aKIIIOYNTh, YTO YACTh KMBOTHBIX BCE )K€ MHI-
PpUpYET B POCCUICKYIO YacTb UyKOTCKOIO MOpsl, MUHYSI 3aX0[ B
mope Bbodopra (Bogoslovskaya et al. 1982, Melnikov et al.
2004). K KkoHITy JeTHEro ce30Ha M OCEHBIO (C Havayia CeHTSIOPS
JI0 CepeZIMHBI OKTAOPS), KaK IMOoKa3all Pa3IMYHble METOJbI HC-
ciienioBanuii, B UykoTckoe Mope NpUOBIBAIOT KUTHI, HArylu-
BaBiuuecs B Mope bodopra (Shelden 1995, Mate et al. 2000).
Kutsl HanbGonee oObI4HEI B palioHe ocTpoBOB Bpanremns u I'e-
panb, BIJIOTH 10 mupotel 72° (Shelden 1995). HanbGonee 3a-
majHble  JOCTOBEPHBIE BCTPEYHM OTMEYEHBl y 0. AfioH
(Bogoslovskaya et al. 1982). JlanHbIe 0 pacpOCTpaHEHUH KH-
TOB, TIOJTyY€HHBIE TIOMYTHO IIPH NPOBEIICHNH JIE0BOI aBHapas-
Belnku B 1970-X rr. Ha akBaTopuu Bcex Mopel BoctouHoi Apk-
THKH, HE BBIIBIIIM OOJiee 3amajHOro paclpoCTPaHEHUs MOJIsIp-
ueix kutoB (Belikov et al. 1998). OceHbto KUTHI BO3BpAIIAIOTCS
BIONb TobOepexps UykoTkn B bepuuroBo mope. Mcxoms w3
CPOKOB Murpanuu 00(opTOBCKON TPYNIUPOBKH KHTOB U PH-
HMMasi BO BHUMaHHE 3HAYUTEIbHOE yJIaJleHHe paiioHa HaOJIro-
JCHUI OT MECT MX JIETHEro NpeObIBaHUS, MOXKHO MPEAIOJIO-
KWUTh, 4TO HaOmoxaBmmecs y HoBocnOMPCKHX OCTPOBOB XKHU-
BOTHBIC TNPHHAIEKATM K TOH YacTH OEpUHIOBO-UyKOTCKO-
60¢opToBCKOrO CcTana, KOTOpas BECHONH ¢ MECT 3UMOBKH Cpa3y
CJIelyeT BJIOJb 3alamHoro nobdepexns bepuHrosa mpomusa B
poccuiickue Boasl UyKOTCKOTO MOpSI.

HecMmoTpst Ha TO, YTO MOJIAPHBIE KUTHI XOPOLIO aJalTHPOBAHBI
K YCJIOBHSAM OOWTAHHMS B JIEAOBUTHIX MOPSIX M CUUTAIOTCS KJac-
CHYeCKMMH Maro(uiaMy, HeaBHHE JeTAIbHbBIC HCCIeIOBaHU
BBISSBWIM BECbMa LIMPOKUH CIEKTP MPEANOYUTACMBIX MECTO-
oOuTaHMii, OOHAPYKUIIU CE30HHYIO U MEXIOJOBYIO MX CMEHY.

from 76°36’N/141°21’E till 76°34,5°N/143°29,6’E.
A single blow was sighted first. Later, a group of at
least 5 animals appeared within 2-3 km from the
portside, and another group at the starboard. Total
numbers was estimated at 10 animals, but apparently
there were more whales in the area. Whales moved
slowly within the area, up to three animals kept close
to each other simultaneously. The following types of
behaviour were observed: series of surface diving
and longer dives with showing a fluke above the sea
surface, surfacing and lunging.

Whale were observed in the vast shallow shelf zone
within 20 m depth, with the depth at sighting being
15 m. Closest distance to the shelf break was 230-
270 km. Whales were 50 km north off nearest shore
of Faddeyevsky Island. Bottom sediments in the area
are soft and represented by sand and siltstone. Ob-
servation was made under conditions of transient
weather turning to the anticyclones character with
light air and sea state of just 1 Beaufort scale. The
sea was ice-free with nearest ice edge ca. 600 km to
the north and north-east.

Spatial distribution patterns of the Bowhead Whales
in summer vary considerably both within the season
and interannually as a function of many factors in-
cluding ice conditions, sea surface temperature, loca-
tion of frontal zones etc. (Shelden 1995). In spite of
limited numbers of Bowhead Whales summer
records in the western part of their range, observa-
tions of coastal migration allow to suggest that some
animals migrate along the western Bering Strait di-
rectly into the Russian Chukchi Sea, bypassing
Beaufort Sea (Bogoslovskaya et al. 1982, Melnikov
et al. 2004 and others). By the end of the summer
(from early September till mid-October), as it was
shown by different study methods, the whales from
Beaufort Sea summer feeding grounds entered the
Chukchi Sea (Shelden 1995, Mate et al. 2000). The
whales are concentrated around Herald and Wrangel
Islands up to 72°N (Shelden 1995). The westernmost
documented records are from Ayon Island area (Bo-
goslovskaya et al. 1982). Occasional data from 1970s
obtained during aerial ice reconnaissance over the
entire East Russian Arctic did not reveal more west-
ern distribution of the Bowhead Whales (Belikov et
al. 1998). Autumn migration to the Bering Sea win-
tering grounds goes along the coast of Chukchi Pe-
ninsula. Taking into account timing of whales’ mi-
gration from their summer Beaufort Sea grounds and
considerable distance of our observation site from
this area, one can assume animals observed near
New-Siberian Islands to belong to that portion of the
B-C-B stock which migrates in spring westwards,
into the Russian Chukchi Sea.

Bowhead Whales are well known pagophilous ani-
mals best adapted to the life in ice covered waters,
though recent advanced studies revealed that they
make use of different habitats and can alternate them
both seasonally and inter-annually. In the Alaska
Beaufort Sea Bowheads shifted from ice-covered
deep waters above the shelf break where they kept in
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aBpuno n TpeTbsikoB. HabrtodeHue nonsipHbIx kKumoe 8 BocmoyHo-Cubupckom mope 8 ce3oH 2007 e.

Jnst AnsickuHCKO#M wacTh Mopst bodopTta mokazaH mepexon u3
JIEJOBUTHIX BOJ HA 3HAYUTENBHBIX TIyOMHAX KOHTHHEHTAJIBLHO-
rO CKJIOHA, TJIe KHTBI JEPKAUCh JIETOM, B IPUOPEXKHBIE Mell-
KOBO/IbsI (<35 M) C SIBHBIM NPEANOYTEHHEM PEIKHX JIbJIOB (<
10%) ocenbto (Moore et al. 2000). B To ke BpeMsi Ha BOCTOKE
UyKOTCKOTO MOPSI KMTHI MPHICPKUBATIMCH aKBaTOPUIL CO CILIO-
YEHHBIMH JIbJIaMH, 0€3 BBIPAKCHHOH CEJICKIMM B OTHOLICHUH
riyoun. B mope Bodopra Ob110 nokazaHa W3MEHYHBOCTh pas-
MEIIEHUS] TOJAPHBIX KUTOB IO OTHOIICHHIO K TOOEPEeXbI0 B
3aBUCHMOCTH OT JIJOBUTOCTH aKBAaTOPHUU: B TOJBI C MHHH-
MaQJIBHBIM Pa3BUTHEM JIEITHOTO TOKPOBAa KHUTHI BCTPEUAIIUCH B
Hanbojee MEIKOBOAHBIX NPHOPEKHBIX paiOHAaX, a B TOABI C
TSDKEITION JIeTOBOM 0OCTAaHOBKOHM YXOIWIA B MOPHUCTBIE PalOHBI
¢ 6onpmimmu riyounamu (Treacy et al. 2006). Kak u3BecTHO,
netHuil ce3oH 2007 r. B ApKTUKE OTIMYAJICS PEKOPIHBIM CO-
KpallleHHeM IUIOIIa U PACHpOCTPaHEHHUS JIEJSHOTO IOKPOBa,
MIPUYEM MaKCUMaJbHOE OTCTYIIaHHE KPOMKH JIBJIOB Ha CEBEP
HaOmogamock WMEHHO B Bocrounoit Apkrtuke, BocrouHo-
Cubupckoe Mope TOJHOCTBI0 OYHCTHIIOCHh OTO JIbJA, & KpOMKa
oTcTynmia Ha cesep 10 82° (O630p THAPOMETEOPOIIOTHYECKIX
ycnmoBwuid. .., 2008). HeoObruHbIe TpoIIeccs aTMOC(EpHON IHp-
KyJISIUX Hag ApPKTHYECKHM OacceifHOM 0OyCIIOBHIIM yCTOWYH-
BbIE MEPEHOCHI BO3AyXa C IOra M IOr0-BOCTOKA M INPHUBENU K
TEeMIIEpaTypHOH aHOManuu B BocTouHON ApKTHKE, IIpU 3TOM
TEMIIEpaTypbl MOBEPXHOCTHOTO CJIOS1 BOABI Ha ceBepe Bocrou-
HO-Cubupckoro mMopsi nossicwiuch 10 +5-7°C. Jletom 2007 r.
KUTBI JocTUriId HOoBOCHOMPCKHUX OCTPOBOB B yCIOBUSX OTCYT-
CTBHSI JIEJSTHOTO MIOKPOBA, TOT/AAa KaK B OOBIYHBIE TOJBI paiioH K
3amany oT 0. BpaHrens nepekpblT AHOHCKUM JIEASIHBIM MacCH-
BOM.

Takum 00pa3oMm, HamM HAOJIOMCHUS MPEACTABISIFOT IIEPBOE
JIOKYMEHTaJIhbHOE CBHICTEIHCTBO TPOHUKHOBCHUS MOJSAPHBIX
KATOB Ha KpaiHuUi 3aman Boctouno-Cubupckoro mMops, moi-
TBepkaaromee npexnnonoxenne A.I'. Tommmmnaa (1937) o Bo3-
MOJKHOCTH JOCTVMIKEHHUS 3THM BHIOM B 0CO0O TEIUIBIE CE30HBI
BOCTOUHBIX TpenenoB Mops JlanTeBrix. VIHTEpeCHO OTMETHTH,
YTO 3TO HPEANOJIOKEHHE OBLIO CACIAHO B IEPUOT IPESABLIYIIC-
ro nepuoja norereHus Apkruku 1930-1940-x rr.

summer, to the inshore shallow (< 35 m) open waters
(<10% ice cover) in autumn (Moore et al. 2000). At
the same time, whales preferred pack ice waters
without depth selection in the Eastern Chukchi Sea.
In the Beaufort Sea depth selectivity was shown to
depend on ice cover: whale preferred coastal shal-
lows in the low-ice seasons while shifted offshore to
the greater depths under heavy ice conditions (Trea-
cy et al. 2006). Summer 2007 in the Arctic is the
well known low-ice record season with the major ice
edge retreat observed in the Eastern Arctic. The East-
Siberian Sea completely cleared from ice, and the ice
edge retreated to the 82°N (Review of hydrometeoro-
logical conditions... 2008). Non-typical processes of
atmospheric circulation above the Arctic Basin ac-
counted steady air transfer northwards followed by
temperature anomaly in the Eastern Arctic including
sea surface temperatures. In the north East-Siberian
Sea SST heated up to +5-7°C. In warm summer 2007
Bowhead Whales reached waters nearby the New-
Siberian Islands under conditions of ice-free waters
whereas usually the area west of Wrangel island is
blocked with the Ayon ice massif.

Thus, our observation is the first prove of the Bow-
head Whales penetration into the westernmost por-
tion of the East-Siberian Sea confirming earlier as-
sumption of A. Tomilin (1937) about possibility of
Bowheads to reach Laptev Sea under conditions of
abnormal warm seasons. Worth to note, that this hy-
pothesis was born during the previous warming pe-
riod of the Arctic observed in 1930-1940s.
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B navaze npomioro Beka, ObIIM Ha4aThl NCCIIEOBAHUS YHC-
JICHHOCTH, TONYJIILIMOHHOW CTPYKTYPBl W PacIpeAeIICHUs
0eIOMOpCKUX OenyX, NMPUYPOYCHHBIC K aKTHBHOMY HPOMBI-
cnoBoMy mnepuony. C Tex HOp Pa3HBIMH HCCIEHOBATEISAMH
OBIJIO OCYIIECTBIICHO MHOXECTBO OEpEroBBIX, CYIOBBIX H
aBHAIMOHHBIX y4eToB. Martumos u Oraeros (2006) npusenn
0030p pa3pabOTaHHBIX U MPUMECHEHHBIX Pa3IMYHBIX IMOIXO-
JIOB OIIGHKH COCTOSIHUSI O€JIOMOpCKOM momyisiuud. B Toxe
BpeMsi OOBCKTHUBHO OIICHUTH OOIIYH) YHCJICHHOCTh OCIyX
Benom mope, oTcneauTs ee TUHAMHKY, U ITPOM3BECTH KaKHe-
100 00001IeHNs OBIJIO TOBOJIHO 3aTPYJHUTEIHHO H3-32 HE
COINOCTaBUMOCTH METO/IOB, Pa3IM4Mil B CPOKAaX MPOBEICHUS
paboT U He COTTaCOBAHHOCTH HOAXOJIOB.

OCHOBBIBasiCb Ha OOUIMPHOM MEXIyHAPOIHOM OIIBITE IO
y4eTy KUTOOOPa3HBIX, YUUTHIBasE COBPEMEHHBIC TII00aIhHEBIC
KITUMATUYECKUE W3MEHEHHS, MPOUCXOAIINMHU B IOCIECIHUE
rofsl B ApKTHKe, HaMU OBIT pa3paboTaH M MPUMEHEH HOBBII
JUTA TAaHHOTO PerroHa MeToAmdecKuil moaxon. [Ipu ¢puranco-
Boit mommepxkku OO0 «YTpUILICKUH AeTbGUHAPHI», UCITIOIb-
3ysi pa3paboTaHHBIA MeToa HaM yzaaioch B 2005, 2006, 2007
IT. TIPOU3BECTH PaOOTHI MO yUYETY YHUCICHHOCTH M U3YUCHUIO
pactipenenenus 6enyx B benom mope (I'masoB m ap. 2006,
Glazov et al. 2007).

3a ocHOBY OBLIT B3SIT IPUHSATHII BO BCEM MHUpE JUIS ydeTa KH-
TOOOpPAa3HBIX METOJ CIyYalHBIX JHHEHHBIX TpaHcekT. llpum
ajlalTayuy 3TOr0 MeToja ObIIM yYTEHBI HEKOTOpPBIE OCOOCH-
HOCTH OMOJIOTHH BUJA U IPUMEHAEMOMN aBUATEXHUKH:

1) benas oxpacka B3pOCIIBIX JKHBOTHBIX 00€CIIEUNBACT XOPO-
IIyI0 WX Pa3IMYMMOCTh Nake Ha Oombmioi BeicoTe. Cepble
JACTCHBININ W 3aHBIPHYBIIUC XKUBOTHBIC MCHEC 3aMCTHBI, I10-
OTOMY OJHOBPEMCHHO C BU3YaJIbHbBIM YYE€TOM IIPOBOAMIIOCH
CHHXPOHHOE (oTorpadupoBaHHE BCTPEUCHHBIX CKOIUICHUNA U
rpymm. bospmiast yacTe BCTPEUSHHBIX KUBOTHBIX 3a(HUKCHPO-

The beginning of an intense beluga whaling in the ear-
ly 20" century prompted scientists to study the popula-
tion of this species, its structure and distribution across
the White Sea. Since then scientists have conducted
numerous surveys from land, sea and air. In 2006 Ma-
tishov and Ognetov made a brief analysis of the strate-
gies developed and applied with the aim of studying
the status of the population of White Sea belugas.
Meanwhile, due to different deadlines and diverging
approaches and techniques, it was not easy to take an
objective census of the White Sea belugas, to analyze
its population dynamics and to come up with appropri-
ate conclusions.

Based on extensive international experience of ceta-
cean surveys in the light of the global climate change
that the Arctic region has been subject to over the re-
cent years and we have developed and implemented a
new whale-counting method which draws heavily on
the wealth of relevant international experience. With
the financial support of the LLC Utrish Dolphinarium,
we used it to take censuses of White Sea belugas and
study their distribution in 2005, 2006 and 2007.

We used as a basis the universally adopted method of
random linear transects. In adjusting it to our needs,
we took into account some of the biological properties
of the species, as well as the technical characteristics
of the aircraft used for that purpose:

1) White mature belugas are easy to sight even at high
altitudes. Meanwhile, grey calves and diving individu-
als are less conspicuous, which led us to concurrently
to count them visually and take pictures of their group-
ings (fig. 1).

2) The noise of a low-flying aircraft (at an altitude of
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