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[ToBeneH4eckue naTepann3aii 0OHAPYKEHBI y OOJIBIIOTO
yHuciia BUJOB IIO3BOHOYHBIX OT pI)I6 J0 MIJICKOIINTAOIUX
(Vallortigara and Chiandetti 2010). HegaBro MbI 00HapYy-
JKHWJIM, YTO JJIsI KATOOOpa3HBIX XapakTepHa acCUMMETPHsI
MPOCTPAaHCTBEHHOTO PACIIOJIOKEHUS 0COOEH B rmapax Math-
neréupin. [lponomkurensHble OeperoBble HaONIONCHUS
MOKazanu, 4To B akBaTopud COJIOBEIKOTO PErpoIyKTHB-
Horo ckomienusi (benoe mope) 3HauMTENBPHOE OONBIINMH-
cTBO neréueieit 6enyx, Delphinapterus leucas, npenmo-
YUTAIOT HAXOAUTHCS C MPABOW CTOPOHBI OT MaTepei HiIH
MOJIOABIX ocobert crapmero Bospacta (Karenina et al.
2010). B manHo# paboTe OBLIM MCCIIEAOBAHBI TOIBKO JKH-
BOTHBIE, HAXOAMBIIHECS B crienuduieckux ycnopusx Co-
JIOBEIIKOTO  PEMPOIYKTUBHOTO cKoruieHus (benbkoBuy
2008), uTo HEe MO3BOJISIIO YBEPEHHO yTBEPXkAaTh, YTO Jia-
TepaJM3alysi BO B3aHMMOPACHOJIOKEHHH MaTepu W JeTé-
HBIIIA XapakTepHa i O6exyx bemoro mops B nemom. Ile-
JIbI0 HACTOSILETO MCCIe0BaHKs ObLIIO NPOBEPUTH — JEH-
CTBHUTEJILHO JIM BBIPa)KEHHAasI MIPABOCTOPOHHSS JlaTepaIn-
3aIys B PaclooKEeHUN JIETEHBINA OeTyX OTHOCHTEIIHHO
COIIPOBOXKJIAEMOH MM CTaplIleii 1o Bo3pacTy 0coOH MposiB-
JsIeTCS M BHE PETIPOIYKTHBHOTO CKOTICHHS.

Bbrum mpoananusupoBaHbl (poTorpaduu, MONydeHHBIE B
xoze adpodorocréMok beryx beroro mops B 2007, 2008,
2010 u 2011 rr. (I'ma3oB u ap. 2010a, 20106). Cpeau 06-
niero 00bséma  aspodororpaduil  OBUTH  HCIOJIE30BAHbBI
TOJIBKO T€, Ha KOTOPBIX 6BU'I 9ETKO pa3janinum HeTéHBIH_I,
HaXOJSIIHMICS COOKY M Ha pacCTOSHUM He OoJiee OJJHOTO
KopItyca oT Oojiee KpymHO# crapiieir ocodu (Puc.). Yuu-
ThIBAJIN ITOJIOKCHUC [leTéHI)IU_la OTHOCUTECIIBHO COIIPOBOXK-
JaeMoi ocoOu: cripaBa WM ciieBa. Takke OTMe4aIn KOH-
KPETHYIO MO3HLMIO JAETEHbIMA: a) COOKY — €CIIM JETEHBIII
HaxoJuics NPHONN3UTEIBHO HANpOTHB CEPEIUHBI Teja
cTapmieii ocodu; 0) y TOJOBHI — €CIIM JETEHBIII pacmoia-
TaJicsl HAlPOTHB T'OJIOBHI CTapuieil 0coOu; B) B JIIEIOHE —

Behavioral lateralization was found in a large number
of vertebrate species from fishes to mammals (Vallor-
tigara and Chiandetti 2010). We recently found that
cetaceans are characterized by asymmetry of the spa-
tial position of individuals in the mother-young pairs.
Lasting shore observations have revealed that in the
water area of the Solovetskie breeding aggregation
(White Sea), the majority of beluga whale calves Del-
phinapterus leucas prefer keeping on the right side in
relation to the mothers or young individuals of an old-
er age (Karenina et al. 2010). The study concerned
investigated only animals that were under the specific
conditions of the Solovetskie breeding aggregation
(Benskosuu 2008), which prevented from stating defi-
nitely that lateralization of the mutual disposition of
the mother and young is characteristic of the beluga
whales of the White Sea as a whole. The objective of
the present study is to test if the pronounced right-side
lateralization in the disposition of the young of the
beluga whale in relation to the accompanying older
individual is also manifested outside the breeding ag-
gregation.

Photographs were analyzed that were obtained in the
course of aerial photography of beluga whales of the
White Sea in 2007, 2008, 2010 and 2011. (I'ma3zoB u
ap. 2010a, 20106). Of all the aerial photographs only
those were used where calf at a distance of no more
than body length from a larger individual was clearly
identifiable (Fig.). Taken into account was the position
of the calf in relation to the individual being accompa-
nied. Also recorded was a particular position of the
calf: a) on the side — if the calf was roughly against the
middle of the body length of the older individual; b) at
the head — if the calf was against the head of the older
individual; c) in the echelon — if the calf was on the
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€CJI IETEHBII HaXOIMICS COOKY M C3aai OTHOCHTEIHHO
conpoBokaaeMor 0coOu. CHIUMKH, Ha KOTOPBIX JETEHBIII
HaxoJuJjiCsa MEXKAY ABYMSA KUBOTHBIMH, HUCKIIIOYAJIUd U3
aHanmu3a. Eciu ofHa 1 Ta ke mapa Oblia 3acHsITa Ha CEpUU
(dotorpadui, Ui aHaIKM3a YYUTHIBAIN JAHHBIC TOJBKO IO
OITHOW W3 HUX. YHCIo map, B KOTOPBIX JSTEHBII HAXOTUII-
Csl C TIPaBOM U C JIGBOM CTOPOHBI, CPABHUBAIIA MEKIY CO-
00M ¢ MCIOIB30BaHUEM OMHOMHUANBHOTO TecTa. [Ipu cpas-
HEHHUH JaHHBIX HACTOSIIETO MCCICIOBAHUS II0 JaTepai-
3alu BHE PETPOAYKTUBHOTO CKOIUICHHS C JTaHHBIMH, IO-
nydeHHBIMA Ha COJIOBEIIKOM PEnpOTyKTHBHOM CKOIIJIE-
HUH, U3 aHaIu3a OBUTH HCKIIOYEHBI adpodororpaduu Oe-
TyX, 3aCHATHIX Ha COJOBEIIKOM PEMPOAYKTUBHOM CKOILIE-
HUU. JlJIg OLEHKHU BIIMSHUS KOHKPETHOM MO3ULUU AETE-
HBIIIIAa HA BBIPAKEHHOCThH JIaTepAIM3allMid BBIYHCISIACDH
MPOIIOPIK Map, B KOTOPBIX IETEHBINI HaXOAWIICS CIIpaBa,
JUTS KKIOH U3 MOo3uNuil AeTéHbIa (COOKY, Y TOJNIOBHI, B
SIIeNIOHe). 3aTeM JaHHBIC MO KaXIOW MO3HIUU MOIapHO
CPaBHUBAIKCH C TTOMOIIBI0 Z-TeCTa IS MPOIIOPIIUH.

B pesynpraTe ananmsa aspodoTorpaduii Obu1o 00HApYHKE-
HO, YTO BHE PENpPOIYKTHBHOTO CKOIUICHUS AETEHBILH Oe-
JyX 3HAYUTENHHO Yalle HaXOMINCh C IPABOI CTOPOHBI OT
COIIPOBOXKIAEMBIX UMHU CTapmIux ocobeit (B 53 u3 73 map,
73%; z = 3,89; P < 0,001). Taxxe ObUIO NOKA3aHO OTCYT-
CTBUE BIMSHMS IO3MLUH NETEHBIIA OTHOCHTEIHHO Teja
CONPOBOXKJAEMON 0COOM Ha BBIPAXKEHHOCTH JIaTepain3a-
uu (cooky/ y rososer: Z=-0,14; n;=11, n,=20; P=0,891; B
smrenone/ cooky: Z=-0,36; n;=55, n,=20; P=0,720; B a11e-
none/ y ronossr: Z=-0,14; n;=11, n,=20; P=0,891). Cpas-
HEHHE C JaHHBIMH, HOIy4YeHHBIMH paHee Ha CoJOBEIKOM
CKOIUIEHHH, TI0KAa3aJlo, YTO JIaTepaln3alys B pacroioxe-
HUM JeTEHbINIa OJWHAKOBO BhIpakeHa y Oemyx bemoro
MOpsI Ha PeNpOAYKTHBHOM CKOIUIeHHH ¥ BHe ero (Z=-0,30;
n,=73, N,=77; P=0,763). Takum 0Opa3om, MOXKHO 3aKIIfO-
YHUTh, YTO NPOCTPAHCTBEHHAs aCUMMETpPHUS B Iapax AeTé-
HBIII-CTapiias 0coOb He sBISETCS crneluduueckuM sBie-
HHEM, UMEIOIIUM MECTO TOJBKO Ha JIOKaJbHOM PENpOayK-
THUBHOM CKOIUICHHH, a XapakTepHo Iyt Oenyx benoro mo-
psI B 1I€JIOM.

[Ipeanonaraercs, 4T0 aCUMMETPHs PACIOJIOXKEHHS NeTE-
HBIIIA B TIApE CO CTapinei 0coObio y Oeiyx o0yciaoBIcHA
MPEANOYTEeHHEeM  JIeTEHBINA  JIepKaThb  COLMAIBHO-
3HAYNMEIN 00BEKT B IMOJIE 3peHus jeBoro riasa (Karenina
et al. 2010). Jlarepanm3anus CONHATBHOTO TOBEACHUS
cpear KUTOOOpa3HBIX paHEe HCCIeqoBalach TOJNBKO Ha
uHauickux adamuaax, Tursiops aduncus (Sakai et al.
2006). Kak u B mccienoBaHn Ha Oeyxe, OOHapyKeHHas
ACIMMETpPHUS PACIIONIOKEHUS O0COOEH MpH COIMATBHBIX
KOHTAKTaX y MHIUHCKUX adaluH CKOpee BCETO CBs3aHa C
MPEeINOYTEHHEM OCMATPHBAaTh MapTHEpPA JIEBBIM TIJIA30M.
Oco0EeHHOCTH 3PUTEIHLHOTO aHAIM3aTOpa KUTOOOPA3HBIX,
TaKMe KaK BBICOKAas CTEICHb MOHOKYJISAPHOCTH 3pEHHS U
IIOJIHBIM IIEPEKPECT 3PUTEIbHBIX HEPBOB B ONTUYECKOU

side and behind the accompanying individual. The
images where the calf was between two individuals
were excluded from analysis. In case the same pair
was photographed in a series of images, only one of
them was used for analysis. The number of pairs
where the calf was on the right side and on the left
side were compared, using a binomial test. When data
of the present study on lateralization of the breeding
aggregation were compared with those obtained from
the Solovetskie breeding aggregation, excluded from
analysis were the aerial photos of beluga whales taken
of the Solovetskie breeding aggregation. To assess the
effect of a particular position of the calf on the expres-
siveness of lateralization, the ratio of the pairs where
the calf was on the right to each of the positions of the
calf (side, at the head, in the echelon) was estimated.
Subsequently data on each position were compared in
pairs, using the Z-test for proportions.

Analysis of aerial photos revealed that outside of the
breeding aggregation beluga whale calves more often
were on the right side in relation to the older individu-
als being accompanied (in 53 out of the 73 pairs, 73%;
z=3,89; P<0.001). Also revealed was the absence of
the effect of the position of the calf in relation to the
body of individual being accompanied on the expres-
siveness of lateralization (on the side/ at the head:
Z=-0.14; n;=11, n, = 20; P=0.891; in the echelon / on
the side: Z=-0.36; n;=55, n,=20; P=0.720; in the eche-
lon/ at the head: Z=-0.14; n;=11, n,=20; P=0.891).
Comparison with data obtained earlier from the
Solovetskie aggregation demonstrated that lateraliza-
tion in the position of the calf is equally expressed in
the beluga whales of the White Sea in the breeding
aggregation and beyond it (Z=-030; n,=73, n,=77;
P=0.763). Thus, there are grounds to believe that spa-
tial asymmetry in the pairs calf — an older individual is
not a specific feature characteristic of the breeding
aggregation alone but will be characteristic of beluga
whales of the White Sea as whole.

It is proposed that asymmetry of the disposition of the
young in a pair with the older individuals in beluga
whales is determined by the preference by the young
to keep a socially-significant object in the field of vi-
sion of the left eye (Karenina et al. 2010). The lateral-
ization of the social behavior among cetaceans was
previously only studied in Indian dolphins Tursiops
aduncuso (Sakai et al. 2006). Similar to the beluga
whale studies, the revealed asymmetry of the disposi-
tion of individuals in social contacts in Indian bottle-
nose dolphins is most certainly associated with their
preference of looking at the partner with their left eye.
The properties of the visual analyzer of cetaceans as
the high level of monocular vision and complete de-
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xuaszme (Cymud u ap. 1978), ykassiBatoT Ha TO, uTo Tipen- | cussation of the optic nerves in the optic chiasm (Cy-
MOYTEHHE JIEBOTO TIJia3a 0OyCIOBICHO moMuHHMpyromel | muH u ap. 1978), indicate that the preference of the left
POJIBIO KOHTpaJlaTepajbHOTO MPaBOro monyiiapus B Boc- | eye is determined by the dominant role of the contra-
NPUATHH COLMAJIBHOIO CTHMYyJa. JTo, B CBOIO odepens, | lateral right hemisphere in the perception of a social
TOBOPHT O COIJIAaCOBAaHHOCTH pacmpenenenus (yukimo- | stimulus. This, in its turn, is suggestive of the coordi-
HaIbHBIX aCHMMETpPHUI MeXy MONylIapusiMid Mo3ra y ku- | nation in the distribution of the functional asymme-
TOOOpa3HBIX U IPYTHX MO3BOHOYHBIX YKUBOTHBIX, IUIs KO- | tries between the brain hemispheres in cetaceans and
TOPBIX TAK)Xe XapaKTepHO NOMHHHpOBaHHE mpaBoro mo- | other vertebrates which are also characterized by the
Jdymrapust B couumansHeix Baumopneictusix (Vallortigara | dominance of the right hemisphere in social interac-
and Rogers 2005, Salva et al. 2012). tions (Vallortigara and Rogers 2005, Salva et al.
2012).

Puc. IIpumep aepodororpaduu ¢ mapoit JeTeHbIIT—
crapiias 0co0b

Fig. An example of aerial photographs with the pairs
calf —older individual
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Paznuunbie (OpMBI MOBEACHUECKHX JIaTEpalu3alui H3-
BECTHBI JJIsl psina BHAOB KuTooOpasHeix (Karenina et al.
2010, Kapenuna u ap. 2010, Canning et al. 2011). Hanpu-
Mep, UHIVBHYalIbHbIE M T'PYIIIOBBIE MPEIIIOYTCHUS IUIa-
BaTb B OacceifHe B ONMpeICIEHHOM HaIpaBJICHUH (KII0» HIH
«TPOTHB» YaCOBOH CTPENKH) TNPOSBISIIOT OOJBIIMHCTBO
COJIep KAIXCsl B HEBOJE BHIOB KHTOOOpasHbIX (Ridgway
1986, Sobel et al. 1994, [lnak u ap. 2008). Acummerpus
JIBUTATEIbHON aKTUBHOCTH MPU TMHUTAHUU SIBISIETCS OJHOM
u3 HanboJee M3YyYCHHBIX (POPM IMOBEICHUYCCKOW JIaTepaliu-
3alMU TPOSIBIAEMON KHTOOOpa3HeIMU B mpupoje. Tak, 00-
HapyKeHo, uTo cephie KuThl, Eschrichtius robustus, u rop-
6aun, Megaptera novaeangliae, mpeanounTaroT MOBOpayH-
BaThCs TPaBOil CTOPOHOM Tena BHU3 NPU KOPMIICHHHU Y JTHA
(Clapham et al. 1995, Woodward and Winn 2006). I'opbauwu
TaKKe TMPOSBISIOT SPKO BBIPAKEHHOE MPAaBOCTOPOHHEE
NpPEeNNOYTeHHE NPH BPALICHHH W JPYTHX XapaKTePHBIX TH-
nax JABW)KEHUs, compoBoxkaarommx nuranue (Canning et al.
2011). Ounsansl, Balaenoptera physalus, ceiiBaisl, B. bo-
realis, cunue xutel, B. musculus, mansie momocaruku, B.
acutorostrata, n monocaruku bpaiina, B. edeni, mpossisror
TEHJEHIUIO M3TH0AThCsl BIPABO, 3aXBaThIBasl MMUILY Yy IO-
Bepxuoctu Bomsl (Tershy and Wiley 1992). Takum o6paszom,
[IPaBOCTOPOHHEE NPEANOYTEHHUE MPU MHUIIEBOM ITOBEACHHH
SABJIACTCA paCHpOCTpaHéHH])IM SABJICHUCM CpE€AN PA3ITUYHBIX

Various types of laterality are known for a number
of cetacean species (Karenina et al. 2010, Kapenuna
u gp. 2010, Canning et al. 2011). For example,
group- and individual-level preferences for clock-
wise and anticlockwise directions when swimming
around the edge of the pool are exhibited by most
captive cetaceans (Ridgway 1986, Sobel et al. 1994,
[Imak u ap. 2008). Motor asymmetry during feeding
is one of the most studied types of behavioral lateral-
ity exhibited by wild cetaceans. For example, it was
found that gray whales Eschrichtius robustus and
humpback whales Megaptera novaeangliae show a
right-side bias in bottom-feeding (Clapham et al.
1995, Woodward and Winn 2006). Humpback
whales, too, have a marked right-side bias in rolling
behavior and in other behaviors involved in feeding
(Canning et al. 2011). Fin whales Balaenoptera phy-
salus, sei whales B. borealis, blue whales B. muscu-
lus, minke whales B. acutorostrata, and Bryde's
whales B. edeni had clockwise (occurring to the
right) arc swimming patterns when feeding at the
surface (Tershy and Wiley 1992). Thus, right-side
preferences while feeding is a common phenomenon
among different species of baleen whales. However,
little is known about the lateralized feeding behavior
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