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B pamxax I[Tporpammer U195 PAH «bemyxa — benbrit kut» ¢
19 mo 23 mapta 2010 1. ObIIa TPOBEICHA KOMIUICKCHAS aBHA-
ChEMKa MOPCKHX MIICKOIMTAIONINX B akBaTopuu bemoro mo-
ps. CpeMKa MHpPOBOAMIACH METOAOM JIMHEHHBIX TPAHCEKT.
Mapmpyramu Oblla PaBHOMEPHO MOKPBITA BCS aKBAaTOPUS
benoro MOps KakK HaJd OTKPBITbIMU BOAHBIMU ITPOCTPAHCTBA-
MU, TaK M HaJo Jpaamu. Takas pabora aana BO3MOXXHOCTb
3aperuCTpUpPOBaTh BCE OCHOBHBIE BH/BI MOPCKHX MIIEKOIIH-
TalOIMX, oOuTalomuX 3uMoii B bemoM mope: Oemyxy, Mop-
CKOTO 3aiilla, aTIAaHTHYECKOT0 MOpXa WM I'PEHJIaHACKOTO TIO-
JICHSI, MacCOBbIE CKOIICHHUSI KOTOPOTO HAaOJIIOAAIOTCS B 3TOT
MIepHoA Ha JIbAax bemoro Mops B CBSI3M C MPOXOASAIIEH MICH-
Kkoi. TroneHel u Mopxeil BO BpeMs ChEMKU PErHCTPUPOBATIHI
Ha JIpIaX, OeIyX — B TpEIIMHAX, Pa3BOABIX M HA OTKPBITHIX
BOJIHBIX IIPOCTPAHCTBAX.

ABHacheMKa BBITIOJHEHA ¢ OopTa camoleTa-nadoparopun JI-
410 «Hopm», cnenuaibHO 000pyIOBAHHOTO IS IIPOBEICHHUS
WHCTPYMEHTAJIBHBIX aBUAYYETOB MOPCKUX MIIEKOMMTAIOIIUX
(Yepnook u ap. 2008). IToneTsl BBIMOIHEHBI B OCHOBHOM TIpU
xopouuei noroje Ha Bbicotax 200-300 M mpu ckopocTu ca-
MoreTa 240-280 kM/gac.

Ha Gopry pabotano 6 wucciemopareneii. HaOmronmeHust 3a
BCTPEUCHHBIMH OElTyXaMH MPOBOIKCH Yepe3 yI0OHbIe s
BH3YaJIbHBIX HAOOeHnH OrcTeps! (1o 3 ¢ Kaxmoro 6opra).

The c omplex aerial survey was carried outint he
White Sea f rom 19t 023 March 2010 as a part
"White Whale Program" IPEE RAS. We used Line
Transect Method. R outes were uniform ly located
over open water and ice are as on all White Sea.
Such routes distribution allow us to register all the
major marine mammals winter White Sea species:
belugas, bearded seals, walruses and harp seals. At
this time on th e ice o fthe White Sea h arp seals
make up, m assive accumulations on the whelping
grounds. Seals and walruses during the survey were
recorded on the ice, beluga whales - in the cracks,
fractures and open water spaces.

Aerial survey was carried out from the aircraft La -
boratory L- 410 "N ord". Aircraft wass pecially
equipped for instrumental aeri al survey of marine
mammals ( Yeprook u ap.20 08). Flights w ere
mainly carried o ut in good weather at altitudes of
200-300 m and at speed 240-280 km/h.

On b oard worked si x re searchers. Obse rvations
were carr ied out thr ough bubble w indows w hich
are very com fortable for visual observation (3 on

each side). The results of observations were docu-
mented byt he rec ords of som e ph oto, vi deo
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Kommekcs! anmapatypsl it (OTO, BUIEO U TEIUIOBOM ChEM-
KM, TOYHAs HaBUT'AlMOHHAs NPHUBS3KA BU3YyalbHBIX M WHCT-
PYMEHTIIBHBIX JIAHHBIX TO3BOJIIM JOKYMEHTHUPOBATh pe-
3yJIbTaThl HaOMIOIeHNH. BusyanbHble HaOMIOEHNS TPOBON-
JMCh OOpPTHAOIIOAATENSIMUA C JIByX OOpPTOB C NPUMEHEHHEM
YIIIOMEpOB (KIIMHOMETPOB) /IS OTIPEEICHUS] BEJIMYMHBI yTiia
MEXy HarpapjeHHEeM Ha Oenyx (Ha TpaBep3e) U JIMHHEH ro-
PHM30HTA M JaIbHEHIIero pacuera pacCTOsIHUI 10 Habironae-
MBIX Oenyx. Bce oOHapyxeHHBIE Oemyxu (PUKCHPOBAIHCH C
NIPUMEHEHHEM NPHUIENTbHONH (DOTOChEMKH ABYMs (hoToamma-
paramu ¢ Kaxxaoro 6opra. Pe3ynprupyromias ydeTHas oioca
cocTtaBmia okoso 1500 m.

Texnonorust mpoBeneHNs aBuaydera 6emyx Obljla B OCHOBHOM
Takoi e, kak B mapte 2008 r. (Hazapenko u np. 2008). Ot-
JIAYKE 3aKiIodagock B ToM, uyro B 20 08 r. maGmrogeHus 3a
OenyxaMH HOCWIM TOIYTHBI XapakTep MpPH IPOBCICHHH
aBuaydJera NICHKOB IPEHIIAH/ICKOTO THOJICHS, a BO BPeMsI MHO-
roBujioBoro ydeta 2010 . rasicamu ObLUIa MMOKPHITA BCS aKBa-
Topust Mopst. B 2010 r. MBI He aenanu pasnuuuil MExAy MHo-
KPBITBIMU JIHJIOM aKBATOPUSIMH U HE TIOKPHITHIMU. [T0CKOIBKY
ydeT OelyX OCHOBaH Ha BH3YAIbHBIX HAONIOICHUSX OOHApY-
JKEHHBIX 0co0eil O0pTHAOIIOAATENIMH, a YIeT TIOJICHE! mpo-
BOJAWTCS WHCTPYMEHTAJIBHBIMH METOJaMH, TO BCE CBOE BHU-
MaHHe HaOIIOAATEeNIN COCPEIOTOUMIN Ha YIaCTKaX OTKPHITOM
BOJEBI C I[ENBI0 OOHAPYKEHHS B HUX OelyX.

IToroxueie ycnoBus mapta 2010 1. pe3ko OTIMYATUCh OT Ta-
KOBBIX Toro e nepuozaa 2008 r. Dra 3uma Obuia JOBOJBHO
CYpOBOIi: TOJIIKHA JbAa AocTuraiga 80 cM, U B IEPUOJ] CHEM-
ku 6onee 80% ruromay Mopst ObUTO MOKPHITO Jba0M. Hauano
2008 r. XapaKTepu30BajIOCh aHOMAJIBHO TEIUIONH MOroaoi —
nenoobpasoBanue B benom Mope Hauanock 17 deBpains, U x
cepeHE MapTa (BpEeMEHH NPOBE/ICHNS aBUAaChEMOK) TOJIIIIHU-
Ha JIpJIa cocTaBJisia Bcero auiiib 10-20 cMm.

B mapre 2008 r. Hamu OpwI0 3apeructpupoBano 134 Gemyxw,
pacdeTHas YMCIEHHOCTh Oenyx B akBaTopuu bacceiina bemo-
ro MOps, OXBaYeHHOH ydeToM, cocTaBmia 16 65+634 ocobu
(Ta6. 1) . Pacnpenencaue Oenyx mokasaHo Ha puc. . Mber
MIPEANONIOKWIN, YTO OOHapyxkeHHoe Hamu B Mapte 2008 T.
3HAYUTEIBHOE KOJIMYECTBO OeNyX CBSI3aHO C aHOMAaJIbHO Tell-
so# 3umoit 200 7-2008 rr. Ho mo pe3ynbTaraM aBHACBEMKH
6enyx B xonogaHoM maprte 2010 T. HaMM MOJIY4EHO MOYTH Ta-
KOE K€ KOJIMYEeCTBO XUBOTHBIX (Hazapenko u ap. 2008)

B mapre 2010 1. O6exyxu HaOIOIANHCH TOOTUHOYKE U TPYII-
mamu 110 15 oco0eif, kak moka3ano Ha puc. 2. OCHOBHAs 9acTh
KHMBOTHBIX BCTpedajach B TPEIIMHAX M Pa3BOABAX CpeIu
IUIOTHBIX MOJIEH JIb/1a, UHOTA JOBOJIBHO JAJIEKO OT OTKPBITOM
Bozb! (puc. 3). Iloutn Bce BU3yanbHO OOHAPYKEHHBIE OeTyXHu
o6pun  cotorpaduposansl. [locie coBmecTHON 00paboTKH
JAHHBIX BU3YalbHBIX HaOMOACHUN U (oTorpaduii yucio oob-
Hapy>KEHHBIX KUBOTHBIX cocTaBuio 237 ocobeit, u3z Hux 11
JIETCHBILIEH.

equipments, t hermal survey s and precise naviga-
tional | inking wi th vi sual and i nstrumental dat a.
Visual obse rvations were carried o ut from two
sides by observers which used goniometers (clino-
meter) and determined the angle between the direc-
tion of beluga whales (abeam) and the horizon line,
than calculate the distance to the observed whales.
All of the id entified whales were recorded by two
photocameras on each side. Account swath in result
was about 1500 m.

Technology of beluga whale aerial survey was bas-
ically the same as du ring survey in Mar ch 200 8
(Hazapernko u ap. 2008). The difference is that in

2008, belugas observing were associated with the
harp seal pups aerial survey, and during the 2010

multi-species account surve y was cove red all se a
basin by tracks. We did not make distinctions be-
tween the ice-covered waters. Records of seals was
carried out only by i nstrumental m ethods, so all
observers attention were focused on the open water
areas in order to detect there beluga whales.

Weather conditions in March 2010 differed sharply
from those in the same period in March 2008. This
winter 2010 ice thicknes sreached 80 cm, more
than 80% of the sea was covered by ice during our
survey. The beginning of 2008 was characterized
by abnormally warm weather. The ice formation in
the White Sea began on 17 February and to mid-
March, (the time of ou r survey) ice thickness was
only 10-20 cm.

In March 2008 we recorded 134 belugas, the esti-
mated num ber of w hales in the White Se a basin
waters, covered by survey, amounted to 1665 + 634
individuals ( Table 1) . Di stribution o fbel ugas
shown on Fig. 1. In March 2008 we hypothesized
that observed by us si gnificant number o f belugas
due to the abnormally warm winter of 2007-2008.
But the results of beluga aerial survey in the co Id
March 2010 was almost the same number of ani -
mals (Nazarenko et al, 2008)

Whales were observed singly and in groups of 1 5
specimens in March 2010, see Fig. 2. T he m ost
animals we met in the cracks and fractures among
the dense fields ofice, s ometimes qui te far from
open water (Fig. 3 ). Almost all the v isually de-
tected whales were photographed. After processing
ofaj ointdat a (vi sual o bservations an d ph oto-
graphs) the num bers of a nimals were detected as
237 individuals (include 11 pups).

The main number of belugas has bee n recorded in
the Bassein, Onegskiy and Dvinskoy bays. We not
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OCHOBHBIE CKOIUIEHHUSI OemyX OBUTM 3aperiCTPHpPOBAHBI B
Bacceitne, Onexxckom 1 J|BuHCKOM 3anmuBax. Bo Bpems moure-
ta 20 mapra B ['opse u Boponke benoro mopst 0enyx He 00-
Hapy»XeHo. PacueT-aKcTpanonsius 4ucICHHOCTH Oenyx cje-
naHa Juis oOclieoBaHHBIX akBatopuil bacceitna, OHeXCKOTro
n JIBuHCKOTO 3a5MBOB. [ cTaTucTudeckoi o0paboTku JaaH-
HBIX 2008 1 2010 rr. ucnoxb30BaK METO, pPa3padOTaHHBIH
H.I'. Yennuuesem (2000). Pacu€rnas uncneHHOCTH Oenmyx B
mapte 2010 1. cocraBmna 2183+836 ocobeii.

Bce pacuersl mpuBoasTcs 0Oe3 IONPAaBKUM Ha HETOCTYIHBIX
BU3YaJIbHOMY y4eTy GelyX: 3aHBIPHYBIIUX IIIYOOKO 110 BOLY
WM HaXOJSIIMXCS TOJO JbI0M. PeanbHas duncieHHOCTh Oe-
JyX MOXKeT Oomee yeMm B3 pas3a IpEBHIIIATh YHCICHHOCTH
0OHAPY)KCHHBIX JKUBOTHBIX. Pe3ynbTaThl HCCICIOBAHHNA IO
OIPEJENICHUIO JIOJIM HEYYTEHHBIX OelyX MpU aBHAChEeMKax
OHy6HI/IKOBaHLI HCCKOJIbKUMU YYCHBIMU. Hx JAaHHBIC IIOKa-
3BIBAIOT, YTO IPH aBHAChEMKaxX Ha IIOBEPXHOCTH HAOJIIO/aeT-
cst ot 25 10 30% ot obmiero konuuectsa 6enyx (Hammill et
al. 2004).

ITo pesympTaTaM NpPOBEJACHHBIX HAMH aBHAMCCIICAOBAHHUH
MOXHO CHEJATh CIEAYIOIINE BEIBOIBL:

* Bonbmroe konmdecTBo Oenmyx (B3pOCHBIX M JICTEHBIIICH) He
nokuaaroT benoro mops B 3uMHuil nepuon. Pacuernas yuc-
JneHHocTh Oeyx bemoro mops Ha moBepxHOCTH 0e3 ydera
3aHBIPHYBIINX U HE BUIUMBIX MOJO JbIOM 0CcOOEH B MapTe
2010 r. cocrauser 2 183+836 ocobeit. Ha ocHOBaHuM gaH-
HbIX JBYX JICT MOXHO IIPCANOJJIOXUTDH, YTO 06]_113.51 YHUCJICH-
HOCTh HaxoJsuuxcs 3uMoil B benom mope Oenmyx B pac-
CMaTpuBacMbIe TO/Ibl MEHSETCSl HE3HAYNTEIBHO U c1abo 3a-
BHCHT OT ITOTOJHBIX YCIIOBUH.

[IpocTpaHCcTBEHHBIE pacHpeneNieHNs] U CpeTHUE TUIOTHOCTH
Oemyx 1o pe3yibpTaTaMm 3uMHHX uccienoanuit 2008 u 2010
IT. JOCTATOYHO OJIM3KH.

Benyxu oOHapy>XKeHBI KaKk Ha OTKPBITON BOJE, TaK W BCTpe-
YalOTCSl ¥ B TPEIIMHAX CPEIH JIOBOJIBHO TUIOTHBIX U OOLIHp-
HBIX CKOIUIeHWH Jibaa (puc. 3.). bompmoe kommdecTBo Oe-
nyx obHapyxeno 22 mapta 2010 r. ceBepo-3anaanee o. Co-
JIOBELKUI U B OTKPBITOM BOJE HEJNAIEKO OT YCTbi YHCKOMU
I'yOBL

B mapre Oenmyxu oOMTalOT B OCHOBHOM B TIyOOKOBOJIHBIX
pationax mops (B bacceiine), B oTimumne oT WIONs, KOrna
OHHU TATOTEIOT K NPUOPENKHBIM 30HAM M YCTBSIM OOJIBIINX
pexK.

BrimonHeHHBIe HaMM aBHaWccienoBaHusA Oenyx B bemom
MOp€E MO3BOJIMIN MOJTYYUTh HOBBIC TAHHBIE O YUCICHHOCTH
U pacnpeneneHnu Oermyx 3umoit B berom mope. HeoOxomu-
MO TIPOAOJDKUTH 3UMHHUE U JIETHHE aBUAY4YeThl AJSI CO37a-
HUS PSJOB HAONIOAEGHUH 33 COCTOSHHEM IOMYJISIUN Oelyx
Y IIPOTHO3MPOBAHUS Pa3BUTHsI SKOCUCTeMbI beioro mopst.

found whales in the Gorlo and Voronka during the
flight M arch 20. E xtrapolation were made for t he
estimated numbers of belugas is Bassein, Onegskiy
and Dvinskoy bays. For statistical analysis of data
2008 and 20 10 we used a m ethod devel oped by
Chelintsev (2000). The estimated number of belu-
gas in March 2010 was 2183 + 836 individuals.

All extrapolations are not corrected by inaccessible
visual integration belugas: located deep under wa-
ter or under the ice. The real num ber of whales can
be more than 3 times than the num ber of detected
animals. The results of inv estigations to determine
the proportion o f unaccounted b eluga whales dur-
ing th e aerial survey pu blished b y sev eral scien -
tists. Their data showed that on the surface we ob-
served from 25 to 30% of the total number of belu-
gas (Hammill et al. 2004).

As ares ult we can prese nt the foll owing conclu-
sions:

* A large num ber of bel uga whal es (a dults and
pups) did not leave the White Sea in the winter.

The estim ated num ber of wh ales of th e White
Sea on the surface without not visible underwater
and under ice animals in March 2010 is 2183 +
836 individuals. Based on these two years we can
be assumed that th e to tal number o f belugas in

the winter in t he White Sea unde r consideration
varies slightly in the years and weakly dependent
on weather conditions.

Based on studies o fw inter 2008 and 2010 the
distribution and a verage density of whales are

close enough.

Belugas were found in open water and in crevic-
es among the relatively dense and vast field of
ice (Fig. 3) . Alarge number of whales found
March 22, 2010 north-west of Solovetsky island
and in open water near the Unskaya bay.

In March, whales live m ainly in deep sea a reas,
in contrast to July, when they prefer the coastal
areas and estuaries of large rivers.

Aerial survey which we carried out provide d al-
low to get new data on the number and distribu-
tion of belugas in the winter in the White Sea.

We nee d t o cont inue t he winter a nd s ummer
aerial surveys to create a series of observations
on the population of belugas and forecasting of
the ecosystem of the White Sea.
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Puc. 1. Cxema pac-
npeaeneHus oemyx
15-18 maprta 2008 T.
Ha Bpe3ske B Bepx-
HEM IIPaBOM yTIIy
JIaH CXEMaTHYHO
CIIyTHUKOBBII CHH-
Mok SSMI (3a
17.03.2008) pacmpe-
JIENICHNS JISSTHOTO
TIOKPOBA.

Fig. 1. Diagram of
the belugas distribu-
tion 15-18 March
2008 In the inset in
the upper right cor-
ner given schemati-
cally satellite image
SSMI (for
17.03.2008) of the
distribution of ice.

Puc. 2 Cxema pac-
MIPEAEICHUS BCTpE-
4YeHHbIX Oemyx 19-23
maprta 2010 1. Ha
Bpe3Ke B BEpXHEM
JIEBOM YTy AaHa
cxeMa pallOHHPOBa-
Hus benoro Mops

Benyxu

19;03'10 2 JUISL IPOBEICHUS

& ded yJera.

A 9-15 Fig. 2 Diagram of

| 2540, belugas distribution

o 19-23 March, 2010.
® o-15 In the inset in the
S¥EAG upper left corner

; l: shows a scheme of

W o5 zoning of the White
oo | S€2 for the survey.

MapwpyTel

—-=--19.03.10
—— 20.03.10
i 22.03.10
—— 23.03.10

0 100 200 400 Kilometers
]
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Puc. 3. Pactipenenenue 0OHapyKEHHBIX BO BpeMsI Y4€TOB OEIyX COBMEUICHHOE CO CITyTHUKOBBIM CHIMKOM JIEJSTHO-
ro nokposa (MODIS) 3a 22 mapta 2010 r. [InoTHBIC CKOMIICHHS OenyX BbIIeNeHB Y 0. CONOBEIKUI U OKOJIO YH-
CKOi1 TyOBI.

Fig. 3. Distribution detected during the censuses of beluga combined with the satellite image of ice cover (MODIS)
for March 22, 2010. Dense aggregations of belugas isolated near o.Solovetsky and about Unskoy bay.

2008 r. 2010r. | Tab. Pesynbratel map-

TOBCKHUX aBUAYy4CTOB

[Tnomans yaerHoro peruona (cm. puc. 1 u 2) 2 2
24072 km™ | 45071 k™M™ | Geyx 2008 1 2010 rr.

The square of survey region (see Fig. 1 and 2)

O0111ee YUCIIO BCTPEUCHHBIX OEITyX 1342 37 Table. The results of
Total number of encountered whales belugas aerial surveys

Yucio Oenmyx Ha y4eTHBIX rajicax in March 2008 and
92 14 9
The number of belugas on tacks 2010.

O1ieHKa YUCIEHHOCTH OeIyX Ha MOBEPXHOCTH
(Ge3 oneHkM Hepoy4eTa)

Estimating the number of whales on the surface
(Without under water correction)

1665+634 2|  183+836

OtHocurelbHas crat. Omudka

Relative statistical error 03810, 383
CpenHsist INIOTHOCTD PACIIPE/ISNICHUS «ITOBEPXHOCTHBIX»
6emyx Ha 1000 kM” 06CIe10BAHHBIX AKBATOPHIL 69 48

Average density of belugas "on surface” per 1000 km? sur-
veyed waters
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JlurepaTypHble IOaHHBIE O PACHPOCTPAHEHHH KHTOOO-
pasHBIX B ceBepHON yacTu A30Bo-UepHOMOpCKOTO Oac-
ceiiHa pa3posHeHHBI. Psiyi aBropoB (AradoHoB U ap.
1982) ceumerenscTByeT 0 BeTpewax adamuu (Tursiops
truncatus) u azook (Phocoena phocoena) B oTaenbHbIE
rojsl (nexadps 1978 1. — sHBaps 1979 r.) B Bogax y 3a-
nagHoro KpeiMa, Kak 00 HCKITIOYMTENBHOM SIBICHUH.
10.A. Muxanes (2005, 2008) coobmaet 0 HaOIIOICHUIX
adanun, a30Bok u 6enobouek (Delphinus delphis) B ax-
Baropun lOxxHoro Kprima B Hawane mapra 1977 1., uy
I0KHOTO TobOepexps KepueHckoro m-oBa M BXoza B
mponuB B HOA0pel984 1. E.b. l'ompaua 1 A.M. AprtoB
(Gol’din an d Art ov2 000) npu o6xomax mMoOEpeKbs
IOro-Bocrounoro Kprimva Habmromamu rpymmy u3 3 ada-
nuH (gHBapb 1999 r.) U NpUBOIAT NaHHBIE O HAXOAKaX
OCTaHKOB a30BOK (OKTsi0pb 1 997 r.) u adanun (mapr
1997 r.), a Taxxke Oenobouek (stHBaph 1 997 r.). C.I.
Bymyes u B.II. CaBycun (2 004) oTMeyaroT NpUCYTCT-
Bue Oenobodek B ceBepo-3amaHoi yacTu YepHoro Mops

Data on distri bution of ceta ceans in nort hern part of
Azov-Black Sea water z one are separate. Many authors
(AradonoB u ap. 198 2) indicate abo ut observations of
bottlenose do Iphins ( Tursiops truncatus) an d harbor
porpoises ( Phocoena phocoena) in differe nt years (De-
cember 1 978 — January 1 979) in w aters w ashing the
western Crimea as of a bnormal occurrence. Yu.A. Mik-
halev (2005, 2008) informs about observations of bottle-
nose dolphins, Azov dolphins and white-bellied porpois-
es (Delphinus delphis) in the water zone of the southern
coast of Crimea in early March 1977 and near the south-
ern coast of Kerch Peninsula and going into the strait in
November 1984. E.B. Gol’din and A.M. Artov (Gol’din
and Artov 2000) explored the coast of the south-eastern
Crimea an d ob served a g roup of three bo ttlenose dol-
phins (January 1999) and gave data on remains of t he
Azov do Iphins (October 1997) and bottlenose do Iphins
(March 199 7), as wellas  of wh ite-bellied porpoises
(January 1997). S.G. Bushuev and V.P. Savusin (2004)
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