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OuHamuka umcneHHocTm 6enyx (Delphinapterus leucas) B neTHem pe-
NPOAYKTUBHOM CKOMJMEHUU B panoHe o-BoB PoraHka — Nonbin CocHo-
Bel, (OHexckun 3anus, benoe mope) B 2008-2011 rr.
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Beluga whale (Delphinapterus leucas) abundance dynamics in sum-
mer reproductive gathering off Roganka — Golii Sosnovetz Islands
(Onega Bay, the White Sea) in 2008-2011

P.P. Shirshov Institute of Oceanology RAS, Moscow, Russia

XapakTepHOW dYepToil HKOJOTUH OelryX sIBISETCS
CHJIbHASI TIPUBSA3aHHOCTh B JIETHUH NEPUOJ K OIpese-
JICHHBIM MecTaM oOuTanust. duonaTpust MOXeT OBITh
00yCIIOBIICHa KOHIICHTpAIWEHl XUBOTHBIX B pailoHax
HaryJna (KOpMOBBIC yUaCTKH), a TaKXxke cOopoM ocodeit
C IENbI0 PENpPOAYKLIHH M pEaM3aliy Pa3INnIHBIMU
(opM commanbHOTO TIMOBEeAEHUS (PerpoayKTHBHBIC
ckoruienns (PC)). B benom Mope BbIIEISIOT BOCEMb
Mect PC, KOTOpble OTOXKIECTBISAIOT C HATUYHEM
BOCBMHU JIOKaNBHBIX cTaj (bempkoBmy u ap. 2002).
OpHako, HECMOTPSI HAa MHOTOJIETHHE MCCIEIOBAHUS,
npupoga PC o cux mop maino moHstHa. O4eBUIHO,
psan mecroobutanuii (akBatopuu PC) upesBedaiiHO
MIpUBJIEKATENEH Uil OenyX B JeTHUH repuos. Tem He
MEHee, I0Ka HEeT TBEep/BIX JI0Ka3aTeNbCTB, YTO KaX-
noe PC cooTBeTcTBYET OTAENIPHOMY JOKIBHOMY CTa-
ny. Cmabo M3y4eHHBIMH SIBIISTFOTCS BOIIPOCHI O COCTa-
Be ocobeit B PC 1 0 TOM, IZie HaXOIATCS U YTO JENAI0T
’KMBOTHBIE, MOKHJasi MecTa cKorieHui. CyiecTByeT
runote3a, yto Mecta PC SBNSOTCS 30HAMU BBICOKOM
PE3UACHTHOCTH (T.€. «SIACPHBIMI» 30HAMHU) MaTEpPHH-
CKUX CTaj, MPUYEM Y OJHOTO JIOKAJIBHOTO CTaja MO-
JKeT OBITh HECKOJIbKO Mo00HbIX yuacTkoB (Lefebvre
et al. 2012). JleficTBuTeIbHO, HEGOJIBIIIME PACCTOSHUS
Mexny Ommwkaimmmvu PC (Menee 80 kM), a Takke
BBICOKAss M3MEHYHMBOCTh COCTaBa CKOILJICHUS, BBISB-
JeHHass TpH (QOTOMJICHTU(PHKALMHA COJIOBELKHX Oe-
JyX, CBUACTENILCTBYET B MOJIb3Y JaHHOW THUITOTE3BI.

B bemom mope Hamboiee HCCIEIOBAHO COJIOBEIKOE

Due to their biology, beluga whales are very loyal to cer-
tain territories as their summer habitats. The motives for
this philopatric behavior could be foraging considerations
when animals gather around feeding areas (i.e. they form
feeding aggregations); or gathering sites may serve the
purpose of reproducing and different kinds of social inter-
action (i.e. they form breeding aggregations). There are
eight breeding aggregations in the White Sea, which are
equated to eight local herds (Bensxosuy u ap. 2002). How-
ever, despite longstanding efforts to research them, the
nature of breeding aggregations is still unclear. Evidently,
a number of habitats (breeding aggregations sites) become
particularly attractive to beluga whales in summer. Yet, we
have no firm evidence that each particular breeding aggre-
gation represents one local herd. Also, there are other still-
unsolved problems about breeding aggregations, namely
their structural composition, and the issue of where beluga
whales stay or what their activities are like while they are
outside aggregation areas. There is a hypothesis that breed-
ing aggregation sites are high density residential zones (i.e.
core zones) of females’ herds. Moreover, one local herd
may have several aggregation sites at their disposal
(Lefebvre et al. 2012). Indeed, relatively small distances
between the neighboring breeding aggregations (less than
80 km) and highly changeable composition of aggregations
(as revealed by photo-identification studies of the
Solovetsky aggregation) argue in support of this hypothe-
sis.

The most studied breeding aggregation in the White Sea is
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PC, BTOpBIM 10 HM3Yy4EHHOCTH SIBIISIETCSI MSTOCTPOB-
ckoe PC. CTouT OTMETHTH, YTO YK€ IepBbIe paboThI
BBISIBWJIM CyIIeCTBeHHbIe pasnuuus mexny PC (AH-
apuaHoB U 1p. 2006). Tak, B OTIMYHE OT CONOBEIKO-
ro, maroctposckoe PC siBisiercst ropaszzo Gosee «pac-
CESTHHBIM», COCTOSIIIUM M3 MHOXKECTBA MpeaNounTae-
MBIX YYaCTKOB, MEXy KOTOPBIMH KUBOTHBIE aKTUBHO
nepeMematorcsi. IloMumo 3TOro, B ONpeAENeHHBIX
paifonax msaroctposckoro PC, mo-suauMomy, Habmr0-
JlaeTCsl TOMCKOBO-OXOTHHMYBE IOBEACHHE Oeryx:
HampuMmep, Ha O0aHke y M. bemyxwuit 0. MsrocTpos, Ha
koce Mexny o. I'. CocHoBenr n 0. Poranka, a Taxxke y
mopuctoro Meica o. Poranka. Kpome toro, msrocrt-
poBckoe PC oTnuyaercs MeHee peryasipHON mocelia-
€MOCTBI0, OTCYTCTBHEM YETKOW 3aBUCHUMOCTH OT IpHU-
JIMBHO-OTJIMBHOTO pexuma (Jijisi paitona o-BoB Poran-
ka — ['. CocHOBenl) M CIOKHBIM XapaKTepoM JHHAMH-
KM 001el YNCIIEHHOCTH )KUBOTHBIX.

OO1mast YuCcIeHHOCTh OeNTyX Ha aKBaTOPUH CKOIUICHUS
- OZIMH W3 OCHOBHBIX ITapaMETPOB B XapaKTCPHUCTHKE
PC. Lenp naHHOM paOOTHI - aHATN3 JHHAMUKA O00MIeH
YHCIICHHOCTH OeiyX B paifoHe 0-BoB Poramka — T
CocHoBell O pe3ynbTaTaM HaONMIOJACHUN B JICTHUI
mepuox 2008-2011 rr. Crnemyer 3aMeTHTb, YTO IaH-
HBII pailoH sBJIETCSA JIMIIb OJHUM M3 TPEX OCHOB-
HBIX, BBIJIGNICHHBIX HJs1 MmsroctpoBckoro PC. [IBa
JIpYrux - akBaTopusi y 0. MsaroctpoB u Msroctpos-
CKasl Mellb.

[IpsiMble BU3yallbHBIE HAOIIOICHUS BEJTU C OEPETOBBIX
HaOmonarenbHbIX myHKTOB: B 2008-2009 1T. ¢ O.
brwxnsas Jlyna, 8 2010-2011 rr. ¢ MopucTOro Meica o.
Poranka. [Ipumensinmu 10-kpaTHbIE TOJI€BbIe OMHOKIIH.
PesynbraTsl HaOmoneHni (GUKCHPOBANNCH B CIICIH-
QJIBHBIX TIPOTOKOJIAX.

[TonHOIEHHO CPaBHUTH MOTyUECHHBIE JAHHBIE CI0XKHO,
T.K. CPOKHM HaOJIOACHUH 3HAYUTEIBHO PACXOMIATCH.
JluHaMuka oOIel YuCIICHHOCTH OeIyX HpeacTaBieHa
Ha puc. 1. MOXHO BBIIENUTh TPH OCHOBHBIX MATTEp-
Ha. IlepBeri (2008 T.) XapakTepu3yercsi TOBOJIBHO
peryJisipHOll MocenaeMocTbi0, MPUYEM Ha aKBaTOPUU
HaOJII0JAJIOCh OTHOCUTENIBHO HEOOJIBIIOE KOIUYECTBO
KUBOTHBIX. BTopoit matrepn (2009-2010 rr.) xapak-
Tepu3yeTcs OOWJIMEM J>KMBOTHBIX B HayaJle CE30Ha
HaONMIONEHWIT ¥ pe3KUM TaJeHHWeM  YHCIICHHO-
CTH/TIOCEIIaeMOCTH BO BTOPOH aekazne uroins. Tpernit
mattepH (2011 r.) oTim9aercs codeTaHHEM BBICOKOMN
MaKCUMaJIbHOM YHCJIEHHOCTU C KpailHe HeperyJsip-
HBIM nocerennem PC.

AHanu3 BBISABWI JIBE€ MPOTHBOIIOJIOXHBIE TCHCHIIHH.
C omHOH CTOPOHBI, IBa TIOCIEAHUX TO1a HA0II01aeTCs
pe3Koe yBeIMUYeHHE 0OIIeH perucTpupyeMoi YuciIeH-
Hoctu Oenyx. C Jpyroil CTOPOHBI, TPU TMOCICIHHUX

the Solovetsky breeding aggregation. The second most
studied aggregation is the one at Myagostrov Island. It is
worthwhile to say that the very first research of these two
breeding aggregations revealed significant differences be-
tween them (Aunapuanos u ap. 2006). For example, the
Myagostrov breeding aggregation is more dispersed com-
pared to the Solovetsky aggregation, and consists of a large
number of favored sites within the aggregation zone, with a
great deal of movement between them. In addition to
breeding behavior, search and hunting behavior of beluga
whales is apparently observed in certain areas of the My-
agostrov breeding aggregation, for example on a submarine
bank near Cape Beluzhy on Myagostrov Island, on a sand-
spit between Goly Sosnovets Island and Roganka Island,
and near the offing of Roganka Island. Furthermore, the
Myagostrov breeding aggregation is a less frequented area
compared to the Solovetsky aggregation, it lacks distinct
dependence on the tidal regime (especially areas near
Roganka Island and Goly Sosnovets Island), and has a
complex nature of the dynamics of the total population.

The total number of beluga whales in the aggregation area
is an important parameter used to describe breeding aggre-
gations. The aim of this research was to analyse the dy-
namics of total population of beluga whales in the area
Roganka Island — Goly Sosnovets Island, based on re-
search studies conducted in summer seasons of 2008-2011.
It should be noted that this area is only one of the three
areas included in the Myagostrov breeding aggregation.
The other two areas are the territorial waters near My-
agostrov Island and the Myagostrov shoal.

Direct visual observations were conducted at land-based
observation stations located at Blizhnyaya Luda Island
(2008-2009) and the offing of Roganka Island (2010-
2011). We used binoculars with 10-power magnification.
The results of the observations were recorded in specially
designed protocols.

It is difficult to make an adequate comparison of the data
obtained, as the observations were conducted at different
times. The dynamics of total beluga whale population is
shown in Fig. 1. Three basic patterns can be singled out.
The first pattern (2008 pattern) is characterized by quite
frequent occurrence of beluga whales in the territorial sea,
although the number of the animals observed was not very
high. The second pattern (2009-2010 pattern) is character-
ized by large numbers of beluga whales early in the obser-
vation season and a decrease in the number/frequency of
occurrence in the second ten days of July. The third pattern
(2011 pattern) is characterized by a combination of the
maximum number of animals observed and their very in-
frequent occurrence in the breeding aggregation.

The analysis showed two opposite trends. On the one hand,
over the most recent two years we have seen a sharp in-
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roja OTMeYaeTcsl KpailHe HeCTaOWIIBHBIM XapakTep
MOCEIICHNUS, TIPUYEM OETyXH MPaKTHUECKH MCUE3aI0T
BO BTOPOM J€KAJE UIOJIS.

YucnenHnocts 6exyx sierom 2011 r. Moryia nmpeBbIaTh
120 ocobeli, 4TO MHOTOKPATHO IMPEBOCXOIUT MOJY-
yeHHble paHee oneHKH (30-60 >xuBoTHBIX). Takoi
PE3KUI CKauOK MOXET JEHCTBHTEIFHO COOTBETCTBO-
BaTh pEajJbHOMY YBEJIMYEHHIO YHCIEHHOCTU KHBOT-
HbeIX. TeM He MeHee, BO3MOXKHO, CUTyallusi CBs3aHa C
yIIy4IIeHneM yCIOBUI HaOIIONCHNH, a UMEHHO C Pe3-
KHM pacIIipeHHeM 30HbI 0030pa U3-3a IMepeMeIeHUs
HII na o. Poranka. Cienyer, 0OqHaKO, 3aMETUTH, YTO B
2005 r. HaOMIOZEHHUS TAK)KE BEJINCHh C OTOW TOYKH, HO
MOZI00HOW BBICOKOIM YHCIICHHOCTH OellyX He OTMeda-
JIH.

ITapagokcanbHO, HO pe3Koe yBEITHYCHHE MaKCUMallb-
HOW YMCJIEHHOCTU COIPOBOXKIANOCH KpaliHeW HecTa-
OMJIBHOCTBIO TOCEIIEHHs OelyXaMH JaHHOH aKBaTo-
pun. DTy TEHJESHIHIO JIETKO MOKHO OBbIIO OBl 00BsiC-
HUTD BIMSHHEM aHTPOIIOTCHHBIX (pakTopoB. [eiicTBu-
TEJIFHO, B TTOCIIEJHEE BPEMsI aHTPOIIOTeHHAsl Harpy3Ka
3HAUMTEIBHO BO3POCHA: YCTAaHABIMBAJICS MAacCHB
ruapo(OHOB, aKTUBHO Pa3BUBAJICS SKOTYPH3M, BEIACh
3aroTOBKa BOJOPOCIIEH, MPEANPHHUMAIINCE MTOMBITKA
B3SITHS TEHETHUECKUX Mpod m (oTocheMku Oemyx ¢
MOTOpHOH JoAKU. Tem He MeHee, CKJIaJbIBaloCh BIie-
yaTieHHe, YTO HeCTAOWIIbHBIH XapaKTep MOCEIeHHUs
00yCTIOBJICH HE TOJBKO M HE CTOJBKO BO3PACTAHHUEM
AQHTPONOTEHHOW HAarpy3KH, CKOJBKO BIHSHHEM (ak-
TOPOB OKpYXKalolleld Cpeabl, a TaKKe, BO3MOXKHO,
HEKHX BHYTPUIOMYJISLMOHHBIX MporeccoB. [elicTBu-
TEJIFHO, TIONBITKH TIPECIICAOBAHMS )KUBOTHBIX HA JIOA-
Ke OBUIM MaJIOYHCIICHHBI, a AJIEMEHTHl MacCHBa THJ-
po(OHOB XKMBOTHBICE HE TONBKO HE M30erand, HO U
MCTIONIB30BANIN KaK LEHTPHI aKTHBHOCTH.

Tpu mocnempHux JeTHUX ce30Ha (ocobenHo, 2010 T.)
OTIIMYAIIUCH KAPKOH TOTO0M M OOJBIIMM KOJUYe-
cTBOoM ImTOpMOB (0cobenno, 2011 r). Ilpu stom ot-
MeYaJIHCh pa3IMYHbIC AaHOMAJINU B TIOBEACHUHU OemyX.
Tak, nerom 2009 T. IO ONPOCHBIM NAHHBIM OEIyXH
MPAKTUYECKH HE MOSBISUIUCH y 0. MSITOCTpOB. DKC-
TpeMaibHO kapkuM jetoM 2010 r, korga TeMmepary-
pa Bo3ayxa Hepeako npesblmana 35°C, a Temnepary-
pa moBepxXHOCTH BoAbl mpeBblmana 25°C, Oemyxu
nocae 10 Hrons MpakTHYECKU MEPECTaNH MOSBIATHCS
B paiiore 0-BoB Poranka — I'. Cocrogerr. [Tpu sTom nx
BCTpEUaJI B KpaiHE HEOOBIYHOM JUII HUX MECTE, a
UMEHHO B MeJKOBOIHOM Koexomckoii rybe.

crease in the total number of beluga whales observed. On
the other hand, over the most recent three years we have
noticed the unstable pattern of beluga whales’ occurrence
in this breeding aggregation; moreover, belugas practically
disappear from this aggregation in the second ten days of
July.

The number of beluga whales observed in 2011 exceeded
120 individuals. This value far exceeds the earlier esti-
mates, which stand at 30-60 individuals. This surge in es-
timated animal abundance may mean an increase in the
number of animals; or the surge may be explained by better
conditions for whale observation, namely by the fact that
the area of survey was widened when the observation sta-
tion was relocated to Roganka Island. It is worthy of note
that observations conducted at Roganka Island in 2005 did
not show as high abundance of beluga whales as in 2011.

It seems paradoxical that the sharp increase in the maxi-
mum number was accompanied by highly infrequent oc-
currence of beluga whales in these territorial waters. This
trend can easily be explained by the influence of anthropo-
genic factors. Indeed, the impact of anthropogenic pressure
has significantly increased in the recent years due to the
installation of hydrophone arrays, vigorous development of
ecotourism, gathering algae, attempts of obtaining genetic
samples, and photo-identification studies conducted from a
small motorboat. However, we are getting the impression
that the instability of occurrence is explained not only and
not just by the increased anthropogenic pressure but also
by the impact of environmental factors and perhaps by
some processes within the population. Indeed, there were
only few attempts of pursuing animals from a motorboat.
As for the hydrophone elements, not only did the animals
not avoid them but actually the elements became the cen-
ters of their activities.

Three most recent summer seasons (especially the 2010
season) were characterized by hot weather and a large
number of storms (especially in 2011). At the same time,
different anomalies were found in beluga whales’ move-
ment patterns. For example, there were almost no sightings
of beluga whales near Myagostrov Island in the summer of
2009. In the exceptionally hot summer of 2010, when the
air temperature often exceeded 35°C, and the surface water
temperature exceeded 25°C, there were almost no sightings
of beluga whales near Roganka Island — Goly Sosnovets
Island after July 10. However, beluga whales were encoun-
tered in a place they had not occurred before, namely
Kolezhomskaya Bay.
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Puc. 1. Ilunamuka o01iieid 4ucieHHOCTH OeTyX
O6wan yncneHHocTs Genyx netom 2008 r. JIETOM 2008 (a)’ 2009 (6), 2010 (B) u 2011 (r)

35 IT.
" A Fig.1. Dynamics of the total number of beluga
whales in the summers of 2008 (a), 2009 (6),
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AHanmm3upyst rpaMKd TUHAMHKH TEMIIEpaTypbl BO3-
IyXa W TeMmIeparypsl moBepxHocTH Boasl (Puc. 2),
ce30oH HaOmonernid 2011 r. MOXHO YCIOBHO pasje-
JUTH HA JIBA TIEPHOJIA: OTHOCUTEIBHO XOJIOJHBIA — 110
20 uroHs (TemmepaTypa Bo3ayxa o0braHo Hike 20°C,
a Boabl HWke 15°C), m temnwlii — mocie 20 WroHS
(Temmepatypa Bo3ayxa o0brgHO BeImie 20°C, BOABI
Borme 15°C). MHTepecHo, 9T0 GOpMHPOBaHUE MITOCT-
poBckoro PC nerom 2011 1. Hawanocek 21 uroHs, 4TO
COBIIAJIO C PE3KUM IIOBBILICHUEM TEMIIEPATypPhl OKpPY-
JKarolei cpepl.

KonnuecTBO KMBOTHBIX M BpeMsi HX IpeObIBaHUS
CTPEMHUTENBHO HapacTalli W JOCTHIVIM MaKCHMyMa
(100-120 roxoB) 25 utoHs. JKHMBOTHBIE OKKYITHPOBAIIH
ouyeHp Oonpuryto akBatoputo (Puc. 3). B BeuepHue u
HOYHBIE Yachl OHH, B OCHOBHOM, HaOJIIOaJIMCh Y 0-BOB
bmmwxnsist u Cpennsist Jlyna. OnUHOYHBIE KHBOTHBIC

If we analyse graphs of the dynamics of air and surface
water temperatures (Fig. 2), we can divide the 2011 ob-
servation season into two periods, for the sake of clarity:
the period before June 20 (a relatively cold one; the air
temperature was lower than 20°C, and the surface water
temperature was lower than 15°C) and the period after
June 20 (a warm one; the air temperature was higher than
20°C, and the surface water temperature was higher than
15°C). Interestingly, that beluga whales began to aggre-
gate near Myagostrov Island on June 21, 2011, which co-
incided with a sharp increase in ambient temperature.

The number of animals and the duration of their stay on
the aggregation site were rapidly increasing and on June
25 they reached the maximum (100-120 individuals). The
animals occupied quite a large territory (Fig. 3). In the
evenings and at night time they were mainly observed
near Blizhnyaya Luda and Srednyaya Luda islands. Single
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(2-3 oco6u) m HeGompmme rpymmsl (0 10-15 romos)
HaxoIWIMCh Ha Koce Mexay o-Bamu Poranka — I
CocHoBen. [Ipuy »TOM OIWHOYHBIE KUBOTHBIE, IIO-
BUIMMOMY, OBUIH 3aHSATHI TIOUCKOBO-OXOTHUYBHM IO~
BefieHueM. [IpuMeuaTenbHO, 4TO, HECMOTPS HAa BBICO-
KYI0 MaKCUMAaJbHYIO YHCICHHOCTh Oemyx serom 2011
T., TIOYTH TOJIOBHHY MEPUOJIa HAOIIOACHUHN KIUBOTHBIC
OTCYTCTBOBAJIM, a BBICOKas 4YHCICHHOCTH (Oomee 40
oco0eit) Habo1anach Bcero 4 JTHS.

XapakTtep AWHAMHKH OOIIEH YHCIEHHOCTH OelyX B
MsroctpoBckoM PC ¥ HEOJTHO3HAYHOCTh MHTEPIIpETa-
WU TIOXYYEeHHBIX pe3yJbTaTOB yKa3bIBAIOT Ha HE0O0-
XOJMMOCTh JallbHEHWIINX ucciaeaoBanuii. Ileaecoo0-
paSHI:-IM ABJIACTCA HAKOIVICHUEC OJAHHBIX I10 (t)OTOI/II[eH-
TUGUKAIMH, TCHETUIECKOH CTPYKType OenyX, a TaKkKe
MIPOJIOIHKEHUE METEOPOIOTHIECKUX HAOIIOIEHUT.
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animals (2-3 individuals) and small groups (up to 10-15
individuals) were seen on the sandspit between Roganka
and Goly Sosnovets islands. It seems that the single belu-
ga whales exhibited search and hunting behavior. It is
noteworthy that despite the high maximum count of belu-
ga whale sightings in the summer of 2011, the animals
were absent in the survey area for almost half of all the
observing time; and the high abundance (over 40 individ-
uals) was observed for only 4 days.

The pattern of dynamics of total number of beluga whales
in the Myagostrov breeding aggregation and the ambiguity
of interpretation of the data obtained have identified the
need for further research. It is advisable to accumulate
photo-IDs and data on the genetic structure of beluga
whales, and to continue meteorological observations.
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Fig. 3. A diagram showing
distribution and move-
ments of animals
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Jlokanuzanusi BOKAJM3HUPYIOIIMX >KUBOTHBIX  SBIISETCS
BaKHBIM KOMIIOHEHTOM MHOTHX ITOBEAEHYECKHUX HMCCIENO-
Banuit (Lammers and Au 2003). TpyaHOCTs OTHECCHHSI
CHTHAJIOB K TOHW WM MHOH 0COOM OCJIOKHSET IMOHUMAaHUE
TOT0, KaK OCJIyXd MCIOJIb3YIOT 3BYK IS COIMAIbHBIX B3a-
UMOJICUCTBHUI U DXOJIOKAIIUH.

Jnst perieHus naHHOW MpoOJIEMBbI MBI UCIIOJIB30BAIN CTa-
IUOHAPHBIA HEIKBUAMCTAHTHBIA JMHEHHBIH MaccuB, CO-
CTOSIILIMI U3 CEMHU HEHAIPaBJIECHHBIX C(EpPUUECKUX THUAPO-
¢onoB muamerpom 50 n 40 mm. I'mapodons! ObM OcHA-
IIEHBI MTPEABAPUTEIBHBIMI YCUIINTEISIMUA U UMEIIH TI0JIOCY
nponyckanus cBbime 100 k[l ¢ OTHOCHTENBHO POBHOMU
AYX mo 40-50 xI'm. C peructpupylomeii anmapaTypoii,
pacrioio’keHHOH Ha Oepery, ruaApo(OHBI COSAUHSIICEH MPH
moMoIy kademns. beperoBoit KoMIieke cocTos U3 OJIOKOB
(haHTOMHOTO TMUTaHHs, MUKPO(QOHHBIX MpENLyCHUIUTENICH,
BHEIIIHEH 3BYKOBOM KapThl M HOyTOyKa. AniepTypa MaccuBa
B 3aBHCHUMOCTH OT YHCJIa 33JIeHCTBOBAaHHBIX T'MIPO(OHOB
cocransia 583 u 885 m.

Jlannbie ObuH cOOpanbl B Hroie-aBrycre 2009 r. B pemnpo-
JOYKTUBHOM CKoIuieHnu Oenyx y o. [osbiii CocHoBeln
(Onexckuit 3amuB, bernoe mope). Beero 3a ce3oH caenaHo
20 4 15 MMH MHOrOKaHaJbHBIX ayAuo 3anuceil. YactoTta
muckperu3aryn coctapmwia 192 k[ (11 u 30 mMunH) u 48
k[ (8 u 45 mun). HabnromaTenn MOKyMEHTHPOBAIH Me-

Localization of vocalizing animals is a major compo-
nent of many behavioral studies (Lammers and Au
2003). Difficulties related to identification of vocaliz-
ing animals within a group impede understanding of
how beluga whales use sounds to conduct social inter-
action and to echolocate things.

To deal with this problem, we used a line array of
stationary hydrophones that were distributed with
non-equidistant spacing and comprised seven omnidi-
rectional spherical hydrophones, with 50 mm and 40
mm diameters. The hydrophones incorporated pream-
plifiers with band-pass filter above 100 kHz and rela-
tively flat frequency response up to 40-50 kHz. A
cable connected the hydrophones to the recording
equipment located on the shore. The onshore facilities
comprised phantom power blocks, microphone pre-
amplifiers, an external sound card and a laptop. The
aperture of the array was 583 m and 885 m, depending
on the number of hydrophones used.

The data were collected in July-August, 2009 in a
reproductive aggregation of beluga whales near Goly
Sosnovets Island (the Onega Bay of the White Sea).
We recorded 20 h 15 min of multichannel audio at
192 kHz (11 h 30 min) and 48 kHz (8 h 45 min) sam-
pling rates. Observers documented locations of beluga

Mopckune mnekonutatowme MNonapktukm. 2012. Tom 1.

73



