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Iox ckomieHHeM MBI MOJpa3yMeBaeM IPYIIUPOBAHUE
JKMBOTHBIX BCJIEACTBHE UX MPHBI3aHHOCTH K OMpeje-
nenHo# Teppuropun (Manretigens 1980). B bemom mo-
pe CYIIECTBYET BOCEMbB JIETHUX PETYJSPHBIX MPUOPEK-
HBIX cKoruteHuii 6emyx (Delphinapterus leucas). OcHosy
PENPOAYKTUBHBIX CKOIUIEHHMA COCTaBJISIOT CEMEHHBIE
IPYIIBI, COCTOSIUE M3 CAMOK M JIETEHBINICH. AKBATO-

pUun S3TUX CKOILJIEHUH IIOCCIIAaKT CaMIIbl (BGJ'IBKOBI/I‘{
1995).

Brumn paccMOTpeHBI JaHHBIE CTAIMOHAPHBIX OSPEroBBIX
HaOroeHuit 3a OeryxaMu B TpeX JIETHHX PETYILIPHBIX
CKOIUICHHSX: COJOBEUKOM (HMIOHb - aBryct 1999-2011
rr.), wmsroctpoBckom  (24.06-25.07.2006, 19.06-
21.07.2008, 10.06-12.07.2011), sxmxrunckom (25.06-
14.07.2010). HabnromeHust mpOBOAMIMCH O CTaHIAPT-
HOW MeTO/MKe, pa3pabOTaHHOM ISl COJIOBEI[KOTO CKOII-
nenns (KpacHoBa u Yepnenxuit 2000). W3ydeHHble
CKOIUIEHHS PAacCIIOJIOKEHBI B paiioHe OHEXCKOTo 3aliiBa
Bbenoro mops Hepaneko Apyr ot npyra (cosoBerkoe B 60
KM OT MATOCTPOBCKOTO, B 23 OT KHXKTHHCKOTO, MATOCT-
posckoe B 100 kM ot xwmxkruackoro) (Puc. 1). CpaBau-
BAJHChH CIICAYIOMINE XapaKTEPUCTUKU CKOIUICHHUH: TUIO-
maab CKOIUICHHUs, TocenmaeMocTs (% OT HaOII0aaeMOro
BpPEMEHH), CpEeNHsAsSA W MaKCHUMalbHas YHUCICHHOCTD
B3pPOCIIBIX M JICTEHBIIIEH, CcpelHee U MaKCUMaJbHOE
YHCJIO )KUBOTHBIX B I'PYIIIIC, npeo6nazla}0ume THUIIBI I10-
BEACHUA U }lBHFaTeHBHOf/’I AKTUBHOCTHU, BPEM HaI/I6OJ'IB-
HIeH YUCICHHOCTH, BPEMsl IOSBJIICHHUS IEPBOTO HOBO-
POXKIEHHOTO, U T.JI.

CosnoBenkoe CKOIJIEHHE PacloNoXkKeHo B paiioHe M. be-
nyxui o-Ba bonbimoit ConmoBenuii © Xopouo HU3y4eHO
(bemskoBuu 1995, Kpacnosa u Uepnerkuii 2000 n ap.).
AKBaTopusi CKOIJIEHUS HPEICTaBISIET TPU JIOKAIBHBIX
y4acTKa, PpAaCIIONIOKEHHBIX BIOJh OEperoBoil JMHHH,
MEXIy KOTOPBIMH OCYILIECTBIISICTCS IIOCTOSHHOE Tepe-
MEIIeHUE KUBOTHBIX. PaccTossHNE MEXKIy STHMH y4acT-
Kamu cocTaBisieT okotio 0,5-1,5 km (Puc. 1).

An aggregation refers to a collection of animals due to
their attachment to a certain territory (Mamnreiidens
1980). There are eight permanent aggregation areas used
by the White Sea beluga whales (Delphinapterus leucas)
during the summer. Reproductive gatherings are basical-
ly comprised of family groups (mothers with calves).
Male beluga whales visit these coastal gatherings (bes-
koBuy 1995).

We analysed the data collected during land-based obser-
vations at the sites of three permanent summer gather-
ings of beluga whales: Solovetsky gathering (June
through August, 1999-2011), Myagostrov gathering
(June 24 — July 25, 2006, June 19 — July 21, 2008, June
10 — July12, 2011), and Zhizhgin gathering (June 25 —
July14, 2010). We used a standard technique for obser-
vations of beluga whales that had been developed to
conduct observations of the Solvetsky gathering (Kpac-
HoBa u Yepneukuii 2000). All of the three gatherings are
found in the Onega Bay of the White Sea, within a small
distance from each other (the Solovetsky gathering is in
60 km from the Myagostrov gathering and in 23 km
from the Zhizhgin gathering; the Myagostrov gathering
is in 100 km from the Zhizhgin gathering) (Fig. 1). The
following aggregation characteristics were compared:
aggregation area, frequency of use of the area (as the
percentage of the total observing time), the average and
maximum number of adults and calves, the average and
maximum number of individuals in a group, prevailing
types of behavior and locomotion movements, periods of
maximum abundance, date of the first calving, etc.

The Solovetsky gathering is well-studied. It is located
off Cape Beluzhy of Bolshoy Solovetsky Island
(benbkoBuu 1995, KpacuoBa u Uepnenkuit 2000 u ap.).
The aggregation is divided into three local areas that are
found along the shoreline at a distance of about 0.5-1.5
km from each other (Fig.1), and there is a high frequen-
cy of movement of beluga whales between them.
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YUACTKN CKOMMEHWA

CosoBenikoe CKOIUICHHE OTINIAeTCs] HANOOIBIITNM YHC-
JIOM >KUBOTHBIX (B I€HB cp. 23, Makc. 93), IpUCYTCTBH-
€M JKUBOTHHIX B 65% OT BpeMeHH HaOIIO/IEeHIs, BBICO-
KUM YHUCJIOM J>KMBOTHBIX B Tpymmax (cp. 5, makc. 20).
OCHOBHBIC THUIIbI IIOBCACHUS U )]BHFaTeHBHOf/’I AKTHUBHO-
CTU: CIIOKOWHOE IJIaBaHME, OTAbIX, UTPaA, COLMAIbHBIC
B3aMMOJICHCTBHS, TOJIOBOC M HEPAPXHUCCKOE MOBEIC-
nue (npaxkrnuecku 100% Bpemenn HaOmoaeHuid). be-
JIyXW TOCCIIAIOT aKBATOPUIO CKOIUICHHS MPEUMYIIC-
CTBCHHO BO BpEMsI OTJIHBA.

MsIrocTpoBcKoe CKOIUIEHHE OelyX peryisipHO HaOIo-
JlaeTCsl B aKBaTOPUH 0-Ba MATOCTPOB M NMPHIIETAIONINX
K HeMy ocTpoBOB u jya. CKOIUICHHE Ha3BaHO «pacce-
SIHHBIM», TOCKOJIbKY TpYIIbI OeTyX OTMEYaloTCs Ha
aKkBaTOpHH MHUpHHON 3-5 kM 1 mumHOH 7-10 kM (Anpu-
anoB u n1p. 2009, Yepnenkuii u ap. 2002). 31ech nmeeT-
Csl HECKOJIBKO HauboJjiee MOCenIaeMbIX Y4YacTKOB, HC-
HOJIb3yeMbIe JUIsl OTJbIXa U Pa3HOOOpa3HbIX (HOpPM JIBHU-
raTeJIbHOM akKTUBHOCTH W ToBeneHus. Hanbonee moce-
1aeMble JIOKaJIbHbIe y4acTKU Bo3ie o-Ba ['ombiii Coc-
HOBEI] PacHoIoKeHbl 05m3Ko aApyr ot apyra (Puc. 1) u
OeTyXu NepeMenaloTcsi MeXTy HUMH, HOZOOHO TOMY,
KaK OHM IEPEMEIAIOTC MEXIy TPeMs JIOKaIbHBIMH
y4acTKaMH COJIOBEIIKOT0 CKOIJICHUs. B MsArocTpoBckoM
CKOIUICHMH HAOJIOJAFOTCS THITbI [TOBEJCHUS M JIBUTa-
TENIbHOM aKTUBHOCTH, XapaKTEPHBIC JJIsl PEIIPOILyKTUB-
HOro u conuansHoro noseneHus (73%). Kpome Toro,
OpuTa oTMeueHa 0xoTa (9% oT HabI0IaeMOro BpeMEeHH
BOnM3M Gepera o-Ba I'. CocHoBent u 29% BOmM3M 0. M-

rocTpoB), U mepeMenieHus no aksaropuu (17% BOau3u
b

The Solovetsky gathering is the largest aggregation (an
average of 23 individuals per day, with the maximum of
93) and has the largest group sizes (an average group size
is 5 individuals, the maximum group size is 20 individu-
als). The aggregation area is used by beluga whales 65%
of the total observing time. The prevailing types of be-
havior and locomotion movements are as follows:
swimming at a tranquil pace, resting, play, social interac-
tions, sexual and hierarchical behavior (almost 100% of
the total observing time). Belugas gather here mainly at
low tide.

The Myagostrov gathering of beluga whales is regularly
seen in the territorial waters off Myagostrov island, the
neighboring islands, and in nearshore shallow waters.
This gathering is dispersed, and beluga groups occupy a
territory that is 3-5 km wide and 7-10 km long (Anpua-
HoB 1 1p. 2009, Ueprenkuit u ap. 2002). There are some
areas within the aggregation area that are most frequent-
ed by beluga whales and used for resting and different
forms of behavioral and locomotor activities. These areas
are found off Goly Sosnovets Island and are located close
to each other (Fig.1). Beluga whales move between them,
the same way they move between three local areas within
the Solovetsky gathering mentioned above. Mating and
social behavior are the most frequently observed patterns
of behavior in the Myagostrov gathering (73%). Besides
mating and social behavior, beluga whales displayed
hunting behavior (9% of the time was spent hunting off
Goly Sosnovets Island and 29% of the time off My-
agostrov Island), movements around the territorial waters
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6epera o-Ba I'. Cocrosenr u 43% BOMM3M 0. MArocrt-
poB). benyxu ormedatorcst B akBatopuu B 70% ot Bpe-
MeHu HaOmronenus. [Ipu OmarompusiTHO#W moroae (BO
BpeMsl CHJIBHOTO BETpa W BOJIHCHHS Ha MOpe Oenmyxu
MOBCEMECTHO YXOJSAT OT OEperoB) JKUBOTHBIC MPaKTH-
YECKH MMOCTOSHHO HAXOISITCS B TIOJE 3pCHHs HaOIroma-
tens. [lepudepuiinpie y9acTKH CKOIUICHHUS MOCEIIAI0T-
Cs1 )KUBOTHBIMH B 3aBUCUMOCTH OT MPHJIMBHO-OTINBHBIX
teuennil. K M. benymmuii 0. MsroctpoB 4acThb >KHUBOT-
HBIX OTXOIWUT BO BpeMms mpwimBa. Ha ydacTkax
HauOOJbIIeH KOHIIEHTPAIIUH KUBOTHBIC TPUCYTCTBYIOT
pHu JI000M YpPOBHE BOJIBI, B MaKCHMAaJIbHOM KOJHYe-
CTBE BO BpEMsl BBICOKOH BOABI. UHCIEHHOCTh KUBOT-
HBIX B JIeHb cp.13, mMakc.48, yuCIO KUBOTHBIX B TPYyII-
nax cp. 3, makc. 16. Bo3MokHO, YHCIEHHOCTh KUBOT-
HBIX OBIBACT M OOJIBIIE, C IPYroil CTOPOHBI, MOCeIae-
MOCTb aKBAaTOPUU B Pa3Hble T'OJbI MOXET OTIMYATHCS
(bemkoB u ap. 2012). Tak, B 2010 r. 6enyxu npaxTu-
YECKU OTCYTCTBOBAJIM Ha aKBAaTOPHM CKOIUICHUS B JBYX
nocnenHux aekanax uiois (B 2006 u 2008 rr. Habmro-
JAIMCh B TEUSHHWE BCEro Iepuoja HabmoxeHuil). B
utone 2010 r. HaOIOJATNCh AaHOMANTBHO BBICOKAS TEM-
nepaTypa.

JK¥KruHCKOoe CKOIUIEHHE PACHOI0KEHO B aKBATOPHH,
npwieratomed Kk o. JKWKruH, ¢ NpeuMyILIEeCTBEHHOU
nokanu3anueit Ha Tpex ydacTtkax (Puc. 1). Haumbonee
4acTO BO BCEX IpymIax HaOIIOIaTUCh CIEeTyIONIUe TH-
bl TOBEJCHUSI U JIBUTATEIIbHOM aKTHBHOCTH: HepeMe-
nienue (48%) u oxota (46 %). [loBeneHueckas u JBU-
raresibHass aKTUBHOCTb, XapaKTEpHas Uil JKHBOTHBIX
PENpOIYKTUBHBIX CKOIUICHUH (OTIBIX, CIIOKOWHOE Iia-
BaHME, IOJIOBOE M HEPAPXMUECKOE ITOBEJCHHUE), OTMeE-
yajack B EOUHUYHBIX ciydasx (6%). HaGmomamoch
MOBEJICHHUE, XapaKTepHOe IJIs 3aroHa PHIOBI (0T OFHOM
1o 15 B3pocneix Oemyx). I1o onpocHBIM TaHHBIM, OeTy-
XM TMOOXOMIT K OCTPOBY, KOTJa 3/€Ch MOSBIISIIOTCS
CKOIUIeHHs PbIObL. UMCIEHHOCTh >KMBOTHBIX — Cp. 5,
Makc. 30, YMCIIO XHUBOTHBIX B TPYIIax HEBEIHKO (B
JIleHb cp. 2, Makc. 15). MakcuManbHOE YHCIO JKUBOT-
HBIX OBUIO OTMEYEHO BO BpPEMsI COBMECTHOI'O 3aroHa
PBIOBL: OeyX¥ BBICTPaMBAINChH IIETIBIO BJONb Oepera u,
OJTHOBPEMEHHO 3aHBIPHBAsi U BBIHBIPUBAS, JBUTAINCH K
Oepery. B ocTanbHBIX citydasix MakCHMalbHOE KOJIH4Ye-
CTBO JKMBOTHBIX B rpymme He Ooiee 6. bemyxn Obum
3aukcupoBansl B 43 % OT HaONIOaeMOTO BPEMEHH B
2007 t. (Porosmnra 2008) u B 33% B 2010 r. B3ammo-
CBSI3M YHCJA JKUBOTHBIX M IPHJINBHO-OTIMBHBIX SIBIIC-
HUH HE BBISBIICHO.

BpeMmsi MMKOB YHCIEHHOCTH CXOAHO B MSTOCTPOBCKOM
(13.07.2006; 10.07.2008) u conoBeukom 14.07.2006;
11-12.07.2008) ckomnenusx. Taxke CXOTHO Bpems,
KOT/1a BIIEPBBIE 3a NEPHOJ HAOJOAEHHs OBUTM OTMeve-
HbI HOBOpOoxkieHHbIe: B 2006 1. 13.07 B MAroCTpOBCKOM

(17% of the time off Goly Sosnovets Island and 43% of
the time off Myagostrov Island). The Myagostrov aggre-
gation area was used 70% of the total observing time.
Under favorable weather conditions, the animals were
almost always within sight of the observer, but during
strong winds or storm surges they moved away from the
shore. Use of peripheral areas of the aggregation area
depended on tidal currents. Thus, at high tides some of
the beluga whales moved offshore, to Cape Belushy near
Myagostrov Island. However, the areas where beluga
whales were most concentrated were used at any tide
water level; the maximum number of the animals was
observed at high tide. The average number of belugas
observed per day was 13, the maximum number — 48.
The average number of individuals in a group was 3, the
maximum group size was 16 individuals. Probably, the
number of animals might be higher in previous years. We
believe that frequency of use of these territorial waters by
beluga whales may be different in different years (benu-
koB u jp. 2012). For instance, as a result of anomalously
high temperature in July 2010, very few beluga whales
were observed in these territorial waters in the second
half of July. Whereas in 2006 and 2008, belugas were
observed during the whole period of observations.

The Zhizhgin gathering is located in territorial waters
adjacent to Zhizhgin Island. Beluga whales are mainly
found in three areas there (Fig.1). The following types of
behavior and locomotion movements were most fre-
quently observed in all groups: swimming (48%) and
hunting (46 %). There were only single cases (6%) of
reproductive behavior or locomotion activities, such as
resting, swimming at a tranquil pace, sexual and hierar-
chical behavior. Rather, behavior that is typical for herd-
ing fish (in groups of one to 15 adult individuals) was
observed. Questionnaires showed that beluga whales
come closer to the island once concentrations of fish oc-
cur here. The average number of animals in the Zhizhgin
gathering is 5 individuals, the maximum number is 30.
The number of animals within one group is not large (an
average of 2 per day, with a maximum of 15). The max-
imum number of animals was observed during coopera-
tive herding of fish — beluga whales lined up along the
shore forming a chain and were moving toward the shore,
diving and resurfacing simultaneously. In other cases, the
maximum group size was not more than 6. The aggrega-
tion area was used by beluga whales 43% of the total
observing time during observations conducted in 2007
(Porosuna 2008), and 33% of the total observing time
during observations conducted in 2010. We did not find
any correlation between the number of the animals and
the tides.

Peak numbers occurred at approximately the same time
in the Myagostrov (July 13, 2006; July 10, 2008) and
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ckomnennn, 14.07 B comoBerkoMm; B 2008 r. 16.07 B
MSTOCTPOBCKOM CKOIUIEHHH, 17.07 B COJOBEIKOM. DTO
CBUACTCIILCTBYCT O CMHXPOHHOCTU MPOTEKAHHUA OCHOB-
HBIX OMOJIOTMYECKHX IPOIIECCOB B COJIOBEIKOM U Msi-
TOCTPOBCOM CKOIUICHHUSX.

Mexay psAaaMd MaKCUMAJIbHOW YUCICHHOCTH JKUBOT-
HBIX B JICHb B COJIOBEIIKOM H MsroctpoBckom (r=0,59,
n=19, p<0,01 (2008 r.); r=0,57, n=17, p<0,01 (2011
T.)), COJIOBETIKOM M JKmkruHcKoM (r=0,62, n=16, p<0,01
(2010 r.)) cKOMIEHUAX HAOJIOMACTCS IMOJOXKHUTEIbHAS
Koppessiuusi. JIpy>KHOCTh MOAXO0J0B B MeCTa MPUOPEx-
HBIX CKOIUIEHMH OmIpenensieTcs, MO0 BCE BUAMMOCTH,
THPOMETEOPOJIOTHIECKIMU  (DaKTOpaMH, CXOAHBIMHU
JUTS BCEX HCCIICAYEMbIX aKBAaTOPUI JOCTATOYHO OJIU3KO
PACIIONIOKEHHBIX  CKOIUICHUH. DTO MOATBEPIKIACTCS
TEM, YTO MEXAY TeMIleparypamu BOAbl y 0. JKKruH
(mamHble  JKWDKTMHCKOW — THAPOMETEOPOIIOTHYCCKOM
CTaHIIMU) ¥ MaKCHUMAIIbHOW YHCIICHHOCTBHIO KHUBOTHBIX
B JeHb B kmwkruackoM (r=0,51, n=20, p<0,05) u comno-
BenkoM (r=0,43, n=20, p< 0,05) ckoIIeHnsIX OTMEUYACT-
Csl JIOCTATOYHO BBICOKHU ypOBEHb B3auMocBsizu (Puc.
2).

Solovetsky (July 14, 2006; July 11-12, 2008) gatherings.
Besides, the dates of first calving occurred at approxi-
mately the same time in the Myagostrov (July 13, 2006;
July 16, 2008) and Solovetsky (July 14, 2006; July 17,
2008) gatherings. This indicates that biological processes
that occur in the Myagostrov and Solovetsky aggrega-
tions are synchronous.

We found a positive correlation between the maximum
numbers of animals observed per day in the Solovetsky
and Myagostrov gatherings (r=0.59, n=19, p<0.01
(2008); r=0.57, n=17, p<0.01 (2011)), and the Solovetsky
and Zhizhgin gatherings (r=0.62, n=16, p<0.01 (2010)).
Simultaneous formation of nearshore aggregations is
probably related to similar hydrometeorological condi-
tions in the territorial waters occupied by both aggrega-
tions. This hypothesis is confirmed by a quite high corre-
lation between the daily average water temperature close
to Zhizhgin Island (the data were provided by Zhizhgin
Hydrometeorological Station) and the maximum number
of animals per day in the Zhizhgin (r=0.51, n=20,
p<0.05) and Solovetsky (r=0.43, n=20, p<0.05) gather-
ings (Fig. 2).
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Fig. 2. The maximum number of beluga whales in
the Zhizhgin (1) and Solovetsky (2) gatherings
and daily average water temperature

Takum 00pazoM, COJIOBENKOE CKOIUICHHE HECET pe-
NPOAYKTHUBHYIO (D)YHKIIHIO U CIY)KUT MECTOM OTAbIXa U
COLMAIbHBIX KOHTAKTOB, aKBaTOpHUsA y 0. JKMKruH wuc-
MOJIB3YETCs MPAKTUYECCKU UCKIFOUUTEIIBLHO IS OXOTHI,
a TpPHU HKCIOJH30BAHUM AKBATOPHH MSTOCTPOBCKOTO
CKOIUIEHHS J>KUBOTHEIE COBMEIIAIOT 3TH 3agauyd. B
2006 r. nmag OKMKTHHCKOIO CKOILICHHMS OTMEYEHEI
HAIPaBJICHUS YXOJa W IMOIXOAa JKUBOTHBIX IPEUMY-
IIECTBEHHO B HampaBieHud JKuxkruH — OHExCKuid
3aimuB (66%), Onexckuit 3amB — XKmwkrun (71%) (Po-
ro3uHa 2008), B 2010 T. mpenNMyIIECTBEHHO B HATIPaB-

Thus, the Solovetsky gathering serves a reproductive func-
tion and is a place for resting or social contacts. The terri-
torial waters off Zhizhgin Island are almost exclusively
used for hunting. As for the territorial waters off My-
agostrov Island, they are used by beluga whales for all
above-mentioned activities. We noticed the following pat-
terns of beluga whales’ movements towards the Zhizhgin
aggregation and from it: the preferred directions of beluga
whales’ movements in 2006 were Zhizhgin Island — One-
ga Bay (66%) and Onega Bay — Zhizhgin Island (71%)
(Porozuna 2008); the preferred directions in 2010 were
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nenun Xwxrun — Conosku (68 %), B Menbmreit cre- | Zhizhgin Island — Solovki Islands (68%), and, to a lesser
nenn JKwkrun — JBunckoit (21%) u Onexckuit 3amu- | extent, Zhizhgin Island — Dvina Bay (21%) and Zhizhgin
Bl (11%). Moxuo mpeamnonarath, uto xmwkruackoe | Island — Onaega Bay (11%). We suppose that the territori-
CKOIUIEHHE SIBJISIETCS YacThio OXOTHHUbeH TeppuTopun | al waters off Zhizhgin Island serve a hunting purpose for
GesTyX COJIOBEIKOIO M JIPYrux penpoayKTUBHBIX ckom- | beluga whales from the Solovetsky gathering and other
JIeHHH, T.K. 37IeCh MOCTOSHHO MPUCYTCTBYIOT rpymibl ¢ | reproductive aggregations, because groups containing
JICTEHBIIIIAMH. calves are constantly encountered there.
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