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Kacmuiickuit Tionens (Phoca caspica) — enyHCTBEHHBI
BUJ MOPCKMX MJIEKONUTAIuX, oburaromuii B Kacomii-
CKOM MOpe,— SIB/ISIETCSI BEPIIMHOI TPODUIECKON TpaMU-
ool Ha Kacum. ITosaToMy cocTosiHMe MONMynAnMM KacTImii-
CKOTO TIOJIEHA SIB/IACTCA VHAMKATOPOM O/IarOnoIy4ns Mop-
ckux akocucteM Kacrmitckoro Mopsa. Oco6eHHO BaXKeH i
TIO/IeHell pernoH ceBepHoro Kacnus, rje B 3uMHee BpeMs Ha
JIbIaX OH Pa3MHOXaeTCsl, BBIKapM/IMBAET IIOTOMCTBO Y IIPO-
BOZVUT NVHHBIN IIEPUOJ, CBOEro >XM3HEHHOro LMKa. Vimen-
HO B 3TOM peTMOHE B IIOCTIefHee BpeMs MHTeHCUUIIPOBa-
much HeTsAHbIEe padpabOTKM IPUOPEXHBIX cCTpaH — Poccun
n Kazaxcrana. B ¢BA3M ¢ quHaMUYHBIMU U3MEHEHUAMHU KO-
JIOTMY€eCKOI 06CTAaHOBKM OCTPO BCTAJ BOIPOC O COCTOSTHUNI
VI YMC/IEHHOCTY KaCIUIICKMX TIOJIEHEN B TIOC/IEIHYE TO/bI.

OOBEKTUBHO  YUCIEHHOCTb  KACIUIICKMX  TIHOJIEHEN
B IIPOIIZIOM BeKe ONpefieNiANach C MOMOIBIO PETYIAPHO BbI-
MOTHSIEMBIX a3POQOTOCHEMOK LIEHHBIX 3a/T€XKeK. YUeTHbIE
a3podOTOCHEMKH 3a/TeXKeK KACIUIICKMX TIOMEHeN Jamu Crie-
nywomue pesynprarbl: 1973 r.— 90,4 TeIC,, 1976 .— 102,3
ThIC., 1980 .— 106 TBHIC.. 1986 T.— 50-60 TBIC., 1989 I.—
46,8 TpIC. TOMOB Mpopynupyomux camok (Kpsutos 1990).
YMCcneHHOCTb MONYIALNNY KAaCIUIICKOTO TIONIEHS B NEPUO],
¢ 1973 no 1989 rox cuusmmacey ¢ 600 Toic. 1o 470 THIC. OCO-
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Caspian seal (Phoca caspica) — the only specie of
marine mammals, inhabiting the Caspian Sea,— is the
top of the trophic pyramid on the Caspian. Therefore, the
condition of the Caspian seal population is a wellness in-
dicator of the marine ecosystems of the Caspian Sea. The
region of the Northern Caspian is of the special impor-
tance for the seals, where during the winter season they
reproduce themselves, breed the offspring and spend the
molting season of their life cycle on ice. It is that region,
where the oil explorations of the riparian countries —
Russia and Kazakhstan — has been intensified recently.
Due to the dynamic changes of the ecological conditions
the issue of the health and number of the Caspian seals
became critical during the recent years.

The number of the Caspian seals was determined ef-
fectively in the last century by means of aerial surveys of
the breeding grounds, which were performed on a regular
basis. The accounting aerial surveys of the Caspian seals’
grounds gave the results as follows: 1973-90.4 thous.,
1976-102.3 thous., 1980-106 thous., 1986-50-60 thous.,
1989-46.8 thous. of producing female units (Krylov,
1990). The population level of the Caspian seal during the
period from 1973 till 1989 has reduced from 600 thous.
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6eil, a B KOHIIE IIPOILJIOrO BEKA OLleHMBAIACh yxKe B 420 ThIC.
ocobeit (VMBanoB u Coxonmbckuit 2000). [TnHaMuka cokpa-
IIeHNA YMCIEHHOCTH TIONIeHel Ha Kachum cuIKoM BBICO-
Kas, 4TO TpebyeT IOBBIILIEHHOTO BHYMAHNA ¥ Mep 3alVThL.

Aspodorocvemkn Ha Kacrum mposogwmicy B 1970-
80-e royibl IO TEXHONIOTUY, pa3pabOTaHHOI /I YU€Ta IpeH-
JIAHJCKOTO TIONeHA B bemom Mope, M OCHOBBIBaINCH Ha
ChbeMKe Ha /bJJaX CaMOK TIoNieHell. MeX/ly TeM M3BeCTHO,
YTO Yy JIEROBBIX (POPM TIONEHENl CaMKM B IIEPUOJ Pa3MHOXe-
HIA IepUOANYECKY CXOJAT B BOAY ¥ IIO9TOMY He BCE MaTOY-
HOe IIOTOJIOBbe yYMTBIBaeTCs Ipu aspodorocbéMmke. [Ipn
3TOM Be/IMYMHA BO3MOXKHOTO HEJlOy4YeTa PasMHOXKAOLMXCS
caMoK MoxkeT ObITh 3HaumrenbHO! (KpsutoB 1990). IToa-
TOMY BO3HUKJ/IA MJes CHeaTh OCHOBHBIM OODBEKTOM y4YeTa
IIPUILIOZ, TIONIEHel, IPUMEHVB HapA#y ¢ poToanmaparypoit
TeIUIOBU3JMOHHYIO TE€XHUKY, YTO BIIEPBblE B IIOJTHOV Mepe
ObII0 peam3oBaHo B 1998 ropmy B berrom Mope mpu ydere
rpenanzackoro tonens (Yeprook u gp. 2000).

Hocturnytoii B 1990-e ropbl ypoBeHb aBMaydeTHBIX
CBHEMOK I'PEHTAaHJCKOro TIoNeHA B beom Mope cosnan xopo-
IIYI0 TEXHUYECKYIO M METORMYECKYI0 6asy /i IpOoBefieHN
nopo6HbIX padoT B Kacnmitckom Mope. OfHaKo /1A IpyMe-
HEHU MMEIOIMXCA aBUAaChEMOYHBIX TEXHOJIOIMII HeoOXo-
VMO OBUIO aJialITMPOBATh MX C YYETOM KaK OMOJIOro-3Ko-
JIOTMYECKIX 0COOEHHOCTel KaCIIUIICKOTO TIO/IeHs, TaK U pe-
TMOHaIbHBIX ocobeHHOCTeil CeBepHoro Kacnusa. Pemenuro
9TUX BOIPOCOB OBUIM IOCBSILEHBl 9KCIIEPUMEHTAaIbHBIE
aBMACBHEMKM KaCIMIICKOTO TIONIEHH, BBHIIIOJIHEHHBIE C 8 IO
16 deBpansa 2001 r. Ha CeBeproM Kacriuu B pespare 2001 1.

s sKcIepMMeHTanbHBIX aBUACBEMOK OBLT BBIOpaH
BeproeT Mu-8MTB, Ha 6opTy KOTOpOro OblIa YCTaHOB-
JleHa HaBMIAI[MOHHAfA, KOMIIbIOTepHasA, aspodoTOChEMOY-
Has almaparypa M KOMIIIEKC BUIEOCHEMKU. BumeocnéM-
Ka OCYIIeCTB/IANACh C MCIONb30BaHMeM Bupeokamep JVC
¢ yrnamu 3peHus 6° u 40°, a Taxoke Kamepbl Panasonic — 21°.
AspodoTocbéMKa OCylecTBIANACh C NOMOLBI0 aspodo-
toanmapaTta A-39 ¢ yriaom 3penns 44° u uudposoil kaMe-
po! Nikon — 27,5°. Vicnionb3oBaHue Hapsy ¢ COBpeMeHHOI
IMQPOBOJI TEXHMKOJ TPaAMLIMOHHON aspodoToannapa-
TypBl HeOOXOAMMO OBbIZIO IJIsl COIIOCTaB/ICHMsA MaTepuasoB.
OCHOBY 3KCIIepUMEHTAIbHBIX paboT COCTaBWUIa BBIOOPOY-
Hasl aBMachE€MKa TIOJIEHel Ha LIeHHbIX 3a/Ie)KKax allapaTy-
PoIi C pa3MMYHBIMU YITIAMM 3PEHMA C Pa3HBIX BBICOT TOJIETA.
HecmoTpa Ha TO, 4YTO TMAPOMETEOPONOTUYECKNE YCTOBUA
He 6IaronpyATCTBOBAMY IOJIETaM, B Xofe paboT Oblm 00-
C/IeflOBaHbl KaK IJIOTHbIE, TAK ¥ Pa3peKeHHble CKOIUIEHMA
TIOJIEHEN, ITOKa3aHHbIe Ha puc. 1.

B pesynbpraTe aBMachbéMOYHBIX paboT OBUIM OOHApYysKe-
HBI U OTCHATHI CAMKU C JIeTEHbIIIaMI Ha IIeHHBIX 3a/Ie)KKaX
U CKOIITIEHM S KOCAYHOTO 3Beps, ONpefeNieHbl ONTUMAabHbIe
BBICOTBI 1 IPYTM€ TapaMeTphl MONETa A1 ChbEMKM TIONEHE,
UCTIbITAHA amIapaTypa M OIpefe/leHbl HauIydllle YITIbI
3peHus AnA CbEMKM Kacluiickux TioneHeil. CbeMKMU C Bep-
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to 470 thous. species, and in the end of the last century it
was measured already as 420 thous. species (Ivanov and
Sokolskiy, 2000). The dynamics of the seals population
reduction on the Caspian is too high, and the same re-
quires for the closer attention and protection measures.

The aerial surveys of the Caspian Sea was performed
in the 1970-80s as per the technology, which had been
developed for accounting of the Greenland seals in the
White Sea, and was based on the survey of the seal fe-
males on ice. In the meanwhile, it is known that the fe-
males of ice forms of seals come down to the water from
time to time during their mating season and that is why
not all the breeding stock is accounted for during the
aerial survey. With this the value of the possible under-
count of the breeding females could be significant (Kry-
lov, 1990). Therefore, the idea has started up to make the
main accounting subject the seals’ breed, using the ther-
mal-imaging appliances along with the photo equipment;
the same was implemented in the full manner in 1998 in
the White Sea during the accounting of the Greenland
seals (Chernook et al., 2000).

The level of the aerial accounting surveys of the
Greenland seals in the White Sea achieved in the 1990s
created a good technical and procedural framework for
performing such works in the Caspian Sea. However, in
order to perform the available aerial survey technologies,
they should be adapted considering both the biological
and ecological distinctions of the Caspian, and regional
features of the Northern Caspian. The experimental aerial
surveys of th Caspian seal, which were performed from
February 8 till 16, 2001 in the Northern Caspian in Feb-
ruary 2001 were dedicated to solving those issues.

For the purpose of experimental aerial surveys the
helicopter Mi-8MTV was selected, on which board the
navigation, computer, aerial photography equipment and
video recording complex were installed. The video re-
cording was performed making use of JVC video cameras
having the pickup angles of 6° and 40° as well as Panason-
ic cameras — 21°. The aerial photography was performed
my means of aerial photocamera A-39 having the pickup
angle of 44° and digital camera Nikon — 27.5°. Using the
conventional aerial photography equipment along with
the up-to-date digital hardware was necessary to compare
the data. The basis of the experimental works was selec-
tive aerial survey of seals on the breeding grounds with
the hardware having the different pickup angles from the
different flying heights. In spite of the fact that the hydro-
meteorological conditions was not favourable to flights,
during the works both compact and dispersed concen-
trations of the seals were inspected, which are shown in
Fig. 1.

As a result of the aerial survey works the females with
calves on the breeding grounds and concentrations of
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TOJIETA He IT03BOJIN/INU CHATD JOCTATOYHO IIIOIIAIN 3a/IeXKeK
UL JOCTOBEPHON OLIEHKM 4YMCIEHHOCTM KacCIMICKUX TIO-
neHet Ha mpaax. OfHAKO B XOfe BHINOTHEHNs paboT 6BUTO
MOTy4eHO MHOTO MaTep1ajoB, HO3BOIMBIINX aJAITUPOBATD
uMeroIMecs TeXHOMOrnu cbéMKM k Kacmmiickomy permo-
Hy. B pesynbTare aHanM3a M COMOCTAB/IE€HMSA HOMYyYEHHBIX
MaTepuanoB ObUIO MPOAEMOHCTPUPOBAHO IPEUMYLIECTBO
IpUMEHEHNS] COBPEMEHHO LMPPOBOI TEXHUKYU /I aBU-
acb€MKM TIOJIEHEN II0 CPAaBHEHMIO C TPAJULIMOHHON aspo-
¢doroanmaparypoii.

B nepsoe gecatunetre XXI Bexa Ipynion eBponeincKux
y9IeHbIX ObIIM BBIIIOJTHEHBI a9POBI3Ya/IbHbIe YUeThI KaCIINIi-
CKOTO TIOJIEH:, KOTOPbIE TI0Ka3anu CAefyole pe3yabTaThl.
YucneHHocTd geteHbieil B 2005 1. 6p11a omeHeHa B 21000,
a B 2006 r.— 16900 romos. B nocnenymomue rogsl 4uCIeH-
HOCTbD LIJ€HKOB OLI€HMBA/IACh 3TON XK€ TPYIIIION y>Ke B pa3Me-
pe ot 5700 mo 8000 romoB (XapkoueH u gp. 2010). Ognako
3TU y4eThl OBUIM BBIIOTHEHDI YCTAPEBIINMI METOIAMMU BU-
3ya/IbHBIX HAOTIONEHNII, He YIUTHIBAOIIMMIU KOJIOr0-6110-
JIOTMYECKMX 0COOEHHOCTEN IIOBEIEeHN A e TeHbIIIeN KacIInii-
CKOTO TIO/IEHA CPefy /Ib/IOB.

3a mpouleniiee BpeMs COBpeMeHHas TeXHMKA U MeTo-
IMKa CheMOK CHeIalyi 3HaYMTENbHBII porpecc 6maromaps
IIPOBEJEHNI0 aBMAaCheMOK TIOTIEHEI! 1 IPYTUX MOPCKUX MJle-
KOIMTAOLINX, KaK B Poccunm, Tak u 3a pybexom. ITostomy
MHCTPYMEHTa/lbHble aBMAchEéMKM Ha ceBepHoM Kacmum
B 2012 1. ObUIM BBHIIIOMHEHBI yXe Ha CYLIECTBEHHO Ooree
BBICOKOM TEXHUYECKOM U MeTofuMdeckoM ypoBHe. OCHOB-
HOII 11e/bI0 paboT OblIa OIleHKA YMCIeHHOCTY IIPUITTIONA Ka-
CIIMIICKOTO TIOJIEHS — JIeT€HBILIEN JAHHOTO TOfa POXKIECHMSL.
OnHOBpeMeHHO ObII MPOU3BEAEH y4eT «B3POC/IBIX» TIONE-
Heil (BK/IIOYAIOLINIT IOAPOCTKOB OT rOfja U CTaplile, a TaKXKe
IIOJIOBO3PEJIbIX CAMOK M CaMIIOB), HAXOAVBILXCS BO BpeMs
CbeMKU Ha JIelOBOM IOKpOBe. ABMACBHEMKU 3ajIeXKeK Ka-
CIMIICKMX TIONEHEN ObIIM B BBIITONHEHBI B IepMoOf ¢ 12 mo
22 ¢espans 2012 1. ¢ 6opra camonera-nadoparopun JI-410

Marine Mammals of the Holarctic. 2015. Vol. 2

HUI KaCIIUIICKMX TIOZIEHEN Ha JIbJlaX
Cepeproro Kacnms 8-16 d¢espa-
na 2001 1. (1- I0THBIE CKOIIEHMA
TIOJIEHEN; 2- pasps>KEeHHbIE CKOIJIe-
HMA; 3- TPaHMULA JIEJ0BOV KPOMKIU;
4- nuHMA pasfena akBaTopuit Poc-
cun u Kasaxcrana).

Fig. 1. Distribution of the Caspi-
an seals concentrations on the ice of
the Northern Caspian on February
8-16, 2001 r. (1- compact concen-
trations of seals; 2- dispersed con-
centrations; 3- ice edge boundary;

dd,

KasaxcTtaH
Kazakhstan

4- water area boundary line between
Russia and Kazakhstan).
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the gregarious animals were found and filmed, the op-
timal elevations and other flight parameters for filming
the seals were determined, the equipment was tested and
the best pickup angles for filming the Caspian seals were
determined. The filming from the helicopter did not en-
able to film the sufficient areas of the grounds for authen-
tic estimate the abundance of the Caspian seals on ice.
However, during the execution of works a lot of mate-
rials were obtained, which enable to adapt the available
filming technologies to the Caspian region. As a result
of analysis and comparison of the materials received, the
advantage of use of the up-to-date digital equipment for
aerial survey of seals was demonstrated compared to the
conventional aerial photography equipment.

During the first decade of the XXI century the group
of European scientists performed the aerovisual account-
ing of the Caspian seals, which displayed the following
results. Number of calves in 2005 was estimated as 21000,
and in 2006-16900 animal units. In the following years
the number of calves was estimated by the same group as
low as in the amount from 5700 to 8000 units (Hiarkénen
et al,, 2010). However, those accounting was made by the
obsolete methods of visual observations, which do not
take into account the ecological and biological specifics
of behaviour of the Caspian seal calves in the ice.

Since then the state-of-the art equipment and pro-
cedures of filming made a considerable progress due to
performing of the aerial surveys of seals and other ma-
rine mammals both in Russia and abroad. Therefore, the
instrumental aerial surveys at the Northern Caspian in
2012 were performed already on the much higher tech-
nical and procedural level. The main purpose of works
was to estimate the number of Caspian seal breed — the
calves of the given birth year. At the same time the ac-
count of «adult» seals (including the adolescents
from one year old onwards as well as reproductive males
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NK-u3o0bpakeHue

«Hopp», npuMeHsBILIerocs paHee Iy MCCIe[OBAaHNIL TPEeH-
JIAHJICKOTO TIONEHS M APYIUX MOPCKUX MJIEKOIUTAIOLINX
(Yeprook u fp. 2008). [I7s1 BBIITOTHEHNUS aBUACHEMOYHBIX
pabor camoreT 65U 060PYROBAH pa3IUYHOI alIapaTypoi,
HasHa4YeHNe U TEXHNYECKIE XapaKTEPUCTUKU KOTOPOI IPU-
BeJleHbl B TabI. 1.

OCHOBY aBMac’beMOYHOT'O KOMIUIEKCA COCTABMIU TEITIO-
Bu3op «Mamaxut-M» ¢ mMpPOKMM yIaoM ob63opa u 1ud-
poBoit ¢poroanmapar Nikon D3x, ycTaHOB/IEeHHBIe B Hafup
B fHue ¢ro3enspKa camonera. OHM UCIONB30BAINUCD 1A
HO/Ty4eHMsI TeIVIOBM3MOHHBIX 1 (POTOCHVMMKOB 3aJIeX€eK TIO-
JIeHell, IOKa3aHHBbIX Ha puC. 2. BbicoKas 4yBCTBUTENBHOCTD
TEIIOBM30Pa II03BOIMIA JOCTOBEPHO OOHAPY)XMBaTb BCeX
TIONeHell Ha (OHe CHEeXXHO-JIEIOBOTO IIOKPOBA, a paspellle-
Hue pOTOKaMephI ITI03BOJIS/IO HAIEXKHO MAEHTHDUIMPOBATH
KaK B3POC/BIX TIONIEHEH, TaK U MX JeTEeHbIIeil, MMEOLINX
CBETIIYI0O MaCKMPYIOIIYIO OKPACKY.

ParioH mpoBejieHsI aBUAChEMOYHBIX PabOT — CeBepHas
vyacTb Kacmmiickoro Mopss — B OTM4Me OT IpefbIAYLINX
net B ¢eBpane 2012 1. 66U MOTHOCTHIO MOKPBIT JIELOBBIM
IIOKPOBOM, a I'MAPOMETEOPOIOTNYeCKIe YCIOBUA COOTBET-
CTBOBA/IY CYPOBBIM 3MMaM. Apeasl BOSMOXKHOTO pacIipefie-
JIeHMsI TIOIeHel! ObI yCTaHOBJIEH O JAHHBIM MHOTOJIETHMX
HaOJIofieHNIT, KapTaM JIEHOBOJI 0OCTAaHOBKY Y PYIVIM Mare-
puanam. [Ipu mraHMPOBaHUY TIOIETOB OBUTN UCTIOIb30BAHbBI
canMkn co crrytHukos MODIS, SSMI, ENVISAT, paromue
IeTanbHYI0 MHPOPMALVIO O pacIpene/eHuy e[ HOro I10-
KpOBa.
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Puc. 2. Yactp TemmoBoro usobpa-
JKEHMA TIOZIEHe!l Ha JIbAY U COOTBETCT-
Bytolye (parMeHTsl (OTOCHVMKOB,
VICHIOZIb30BaHHbBIE /IS MAIeHTNUKALN
TEIUTOBBIX IATeH. ABmMacbeMka 21 des-
pansa 2012 r.

Fig. 2. The part of the heat image of
seals on ice and respective fragments of
the photos, used for identification of the
heat spots. Aerial survey dated February
21,2012.

and females), which were present on the ice cover dur-
ing the survey. The aerial surveys of the Caspian seals
grounds were performed within the period from Febru-
ary 12 to 22, 2012 from the board of the testbed aircraft
L-410 «Nord», which have previously been used for study
of the Greenland seal and other marine mammals (Cher-
nok et al., 2008). In order to complete the aerial survey
works the aircraft was equipped with various equipment,
which intention and technical characteristics are given in
table 1.

The basis of the aerial survey complex was thermal
imaging camera “Malakhit-M” having the wide pickup
angle and digital photo camera Nikon D3x, which were
installed in the nadir in the aircraft body bottom. They
were used to receive the thermal images as well as pho-
tos of the seals’ grounds, indicated on Fig. 2. The high
sensibility of the thermal imaging camera enabled to find
authentically all the seals on the background of snow and
ice cover, and the resolution of the photo camera enabled
to identify reliably both adult seals and their calves hav-
ing the light-colour protective colouration.

The area of aerial survey works performance is the
northern part of the Caspian Sea — unlike the previous
years in February 2012 was completely covered by the ice
and the hydrometeorological conditions corresponded
to the severe winters. The range of possible distribution
of the seals was set as per the data of many-years sur-
veys, maps of ice conditions and other materials. While
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B nepmog ¢ 12 o 16 ¢epanst 2012 r. 6510 BBIIIOTHEHO
TPU PEKOTHOCHVPOBOYHBIX II07IETa, B XOfie KOTOPBIX OTpa-
0aTbIBa/IICh METOAMKA BBIIOIHEHNUSA MHCTPYMEHTAIbHBIX
aBMaCBHEMOK 3ajieXeK Kacnuiickoro TioneHdA. ITo pesynbra-
TaM 9KCIpecc-aHa/M3a NOMyYeHHBIX JaHHBIX OBIIO OIpefie-
JIEHO PACIIOJIOXKEHME OCHOBHBIX CKOIUIEHMII TIOJIEHEN, 4TO
OBbIIO VICIIONIb30BAHO fajiee I IUIAHVPOBAHUA aBMaydeT-
HBIX IIO7IeTOB. Bo BpeMs 9TUX NOMETOB ObIIM 3aperuCcTpu-
POBaHbl HOBOPOXK/IEHHbIE [IETEHBILIIN M CBEXME POJOBbIe
IATHA Ha JbJY, 4YTO TOBOPUIIO O TOM, 4TO NPOIeCcC eHKU
ellé He 3aKOHYMJICA.

K 20 ¢eBpans meHKa caMOK 3aKOHYMIACD, YTO IO3BOJIN-
JI0 IPUCTYIINUTD HEIIOCPEACTBEHHO K aBUAayYEHBIM paboTaM.
AByayuéTHble ChbeMKM KaCIMIICKUX TIOJIeHell Obl/la BBIIIOTI-
HeHbl 20, 21 u 22 despans 2012 r. 20 ¢peBpasa 6bUIM BBIION-
HEeHBl aBMAChEeMKM B 3allafHON 4YacTu cesepHoro Kacmms,
a 214mcia — B LIeHTPanIbHOM 4acTy 0 TpaHulibl 30HbI ¢ Ka-
3axcraHoM. 22 deBpass 6bUIa BBIIONHEHA [leTabHAS CHEM-
Ka IL[eHHBIX 3a/Ie)KeK TI0/IeHell BJJO/Ib IPaHUIIbl IIPUIIAIHBIX
nbRoB. HemocpencTBeHHO aByay4eTHbIE paboOTHI GBIV IIPO-
BeJleHbl B CXKAaTble CPOKM — B TedeHMe 3 [Heil, YTOObI M-
HUMM3MPOBATh BUsSHIE CMElIeHN A TIb/I0B U IepeMeleHNs
B3POCIIBIX TIONIEHEl Ha pe3y/IbTaThl BHIOOPOYHOTO yYeTa.

ABpayyeT KacIUIICKUX TIOJIeHell OB BBIIIOTHEH Me-
TOZIOM BBIOOPOYHOrO OOC/IENOBaHUA 3a/leKeK TIONEHel
Ha IapajUIebHBIX rajcax. Bo BpeMs aBMay4eTHBIX paboT
B pOCCMIICKOJT 30He ceBepHOro Kacmusa 6p1a o6cnenoBana
IIpaKTUYeCKM BCA aKBAaTOPUA MOPsI, IIOKPbITas JIeflOBbIM II0-
KPOBOM, IIPUTOJHBIM [i/Isl LIIeHHBIX 3a7Ie’KeK TIo/eHell. ABI-
acbeMKa OblIa BBIIIOJIHEHA C BBICOTHI Iojera 145-150 M,
a o61as addexTUBHAS IIMPYHA TPAHCEKTOB, ONpefiesieMast
YIJIOM 3p€eHM TEIIOBU30Pa, COCTaB/sANa OT 387 mo 415 M.

B ocHOBy aBuay4eTHBIX paboOT OBUI IIOJIOXKEH METOJ
MYJbTUCIEKTPANbHOM aBMACheMKM 3a/leXeK TIONeHel, 3a-
KTIOYAIOIUIICA B CUHXPOHHON CbeMKe B MHQpaKpacHO
u BunuMoit ob6mactu criektpa (UepHook u ap. 1999). Hazem-
Hasg 06paboTKa aBMaCheMOYHBIX MaTepyanIoB IIPOBOAMIACD
C IIpMMEHEHNEM COBPEMEHHBIX MeTOJOB 0OpaboTKM M30-
OpaKeHull, CTaTUCTUYecKoil o6paboTky maHHbIX u [UIC-
texHosnornit. [lemndpoBKa TenmOBM3MOHHBIX N300paXKeHU
1 GOTOCHMMKOB OblJIa BBIIIOTHEHA TPEMSI OTIBITHBIMY CIIELIV-
AIMCTaMMy, 4TO ITO3BOIN/I0O MUHUMU3UPOBATD IIOTPELUTHOCTI
HoficyeTa TIOJIeHell Ha POTOCHUMKAX, KOTOpPbIe COCTaBUIN
1-2% p1s1 B3pOC/bIX TIoNeHelt u 2-3% M1 feTeHbIII .

JlaHHBIe IIOfiCYeTa TIONEHeN ObUIM MCIIONb30BaHbI I
9KCTPAIOIALMY Ha BCIO 00C/IEOBAHHYIO IVIOIAb U pacye-
TOB OILIEHOK YVMCIEHHOCTM >XMBOTHBIX, KOTOpPbIE OB BbI-
nonHensl no Meroxny Kuncmm (Kingsley et al 1985) mytem
00beVHEeHNS] CHEMOYHBIX TPAHCEKTOB B IPYIIIBI IO THAM
CbeMKU. PesynbTaTbhl OLIEHOK YMCIEHHOCTM IO [aHHBIM
cpeMoK 20, 21 u 22 ¢espans 2012 r. mpuBeeHs! B Ta0II. 2.
CyMMapHas cpefjHAA YMCI€HHOCTDb KaCIUICKUX TIOTIEHel Ha
JIbJIax ITOJIyYM/INCh PaBHOIL 44,5 TBIC. TOIOB JIJIA IeTEHbIIIEN
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planning the flights the pictures were used from satellites
MODIS, SSMI, ENVISAT, providing the detail informa-
tion on the ice cover distribution.

Within the period from February 12 to 16, 2012 three
reconnoitring flights were performed, during the course
of which the procedures for performing the instrumen-
tal aerial surveys of the Caspian seals grounds were de-
veloped. Based on the results of express analysis of the
data received, the location of the major concentrations of
seals was determined, and the same was used afterwards
for planning the aerial accounting flights, During those
flights the new-born calves were recorded and fresh par-
turient patches on ice, which indicate that the birth pro-
cess was not over yet.

By February 20, the birth process of females was over,
and that enabled to start the aerial accounting works
proper. The aerial surveys of the Caspian seals were per-
formed on February 20, 21 and 22, 2012. On February 20
the aerial survey was performed in the western part of the
Northern Caspian, and on February 21 — in the central
part up to the area border with Kazakhstan. On Febru-
ary 22, the detail photography of the breeding grounds
of seals was performed along the border of the fast ice.
The aerial survey works proper were performed within
the tight terms — during 3 days in order to minimize the
influence of ice displacement and migration of the adult
seals on the results of the sample accounting.

The aerial accounting of the Caspian seals was made
by the method of sample survey of the seals grounds on
the Ladder search basis. During the aerial accounting
works in the Russian zone of the Northern Caspian al-
most the entire area of the sea covered by the ice, suitable
for seal breeding grounds was explored. The aerial survey
was made from the flying height of 145-150 m, and the
total effective width of transects, being determined by the
pickup angle of the thermal imaging camera, made up
from 387 to 415 m.

The aerial accounting works were based on the meth-
od of multi-spectral aerial survey of the seal grounds,
which concluded in the synchronous photography in
infrared and visible spectral ranges (Chernook et al.,
1999). The ground processing of the aerial survey data
was performed making use of the up-to-date methods
of the image processing, statistic processing of data and
GIS-technologies. Decoding of the thermal images and
photos was performed by three experienced specialists,
that enables to minimize the errors in calculations of seals
on the photos, which amounted to 1-2% for adult seals
and 2-3% for calves.

The seals calculation data were used for extrapolation
on the entire explored area and calculation of estimations
of the animal abundance, which were made by the King-
sley method (Kingsley et al 1985) by means of combining
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Puc. 3. PacnpeneneHue CKOIUIEHMII KacCIMIICKUX TIOJIEHEl Ha JIbJaX B poccuiickoit 3oHe 20-22 ¢eppansa 2012 T
(1-meTHBIe 3a/IeXKY TIONEHEN; 2- CAMIJOBBIE 3aJIEKKM TIO/IEHeT; 3- TpaHylia JIEHOBOI KPOMKY; 4- IMHMA pasfena akBa-
topuit Mexxay Poccueit n Kasaxcranowm; 5, 6 — rpaHuibl muieH3noHHbIX y4acTkoB «KHK» u «CeBepHbli» fst Hedre-

IIPOMBICTIA).

Fig. 3. Distribution of concentrations of the Caspian seals on ice in the Russian zone on February 20-23, 2013. (1 —
breeding colonies of seals; 2 — male colonies of seals; 3 — ice edge boundary; 4 — water area boundary line between
Russia and Kazakhstan; 5, 6 — boundaries of the licensed areas of «<KNK» and «Severniy» for oil production).

" 63,4 ThIC. TOJIOB [i/1 B3pOC/IbIX TIONIEHE.

Pacnipenienenne NIOTHBIX U pa3pe’KeHHBIX 3a7eXKeK BO
BpeMs cbeMKM B ¢eBpaie 2012 I. IpefcTaBIeHO Ha pUC. 3, Ha
KOTOPOM TaK)Xe IOKa3aHbl IPaHMLIbBI HEKOTOPBIX TNIE€H3U-
OHHBIX He(pTeHOCHBIX y4acTKoB. Kak BuiHO, MecTa pasMHO-
JKEHIsI U 3MMHEro 0OMTaHNUs KaCIMIICKUX TIOJIeHel repece-
KaI0TCsI C paitoHaMyt HeTSAHBIX MECTOPOXKAEHNIT U TIOUCKO-
BO-OLIEHOYHBIX CTPYKTYp ceBepHoro Kacnms. ITpu passenke
U gobprve 3nech HepTy ycunuBaeTcs GakTop 6eCIoKoiicTBa
TIOJIEHEl! CO CTOPOHBI OYPOBBIX BBIIIEK ¥ 0OCTY XMBAIOLINX
UX JIEJOKOJIbHBIX CYJOB, YTO MOXXET HETAaTUBHO OTPA3UThCS
Ha COCTOSHMM IOIY/IALMN KAaCIIMIICKUX TIOJIEHEIA.

Heob6xomumMo OTMETUTb, YTO 3MMOIL, Korga OojbImas
4JacTb ceBepHOro Kacmusa NOKpbITa /IefOBBIM IIOKPOBOM,
MOHUTOPMHI 3aJIeXKEK TIOJIEHEN ¢ MOPCKUX CY[OB He IIpO-
usBoputTca. CoBpeMeHHble MaTepyalbl 9KOTOIUYECKOTo MO-
HUTOPWHIA, KOTOPbI€ BK/IIOYAIOT VMCCAENOBAHNA C MOPCKUX
CY[OB B JIETHE-OCEHHUI IIEPUOJI, HE MOI'YT B IIOJIHOJ Mepe
oxapakTepu3oBaTh (OHOBbIE MOKA3aTeNMM COCTOSHUS IO-
nynanyM Kacnumiickoro TioneHs. Heobxopmumo mposefeHue
aBMAChEMOK 3aJIEKEK TIONIEHEN B 3VIMHE-BECEHHMI NIEPUO],
BO BpeM:A HaXxOXJEHMA MaKCHMaJIbHOTO KONINYECTBA TIOJIE-
Hell B pajione ceBepHoro Kacrmsa (Kysuenos 2011).
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the survey transects into groups by the survey days. The
abundance estimation results as per the survey data on
February 20, 21 and 22, 2012 are given in table 2. The
total average abundance of the Caspian seals on ice was
obtained as equal to 44.5 thous. units for calves and 63.4
thous. units for adult species.

The distribution of compact and dispersed grounds
during the survey in February 2012 is presented on Fig.
3, where also the boundaries of the some licensed oil-
bearing lands are shown. As it can be seen, the places of
mating and winter inhabitation of the Caspian seals fall
with the areas of oil fields and prospecting and evaluation
entities of the Northern Caspian. During the exploration
and production of oil the seal disturbance factor is getting
increased due to drilling derricks and ice-breaking ves-
sels, which service them, that may have negative effect on
the health of the Caspian seals population.

It should be noted that in winter time, when the major
part of the Northern Caspian is covered by ice, the moni-
toring of the seals grounds from the marine vessels is not
performed. The up-to-date materials of the ecological
monitoring, which include the surveys from the marine
vessels during the summer and autumn period, can not
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Hapany c mrCTpyMeHTaIbHOI CheMKOJI B XOfie TI0/Te-
TOB OBUI BBIIIOJIHEH BM3Ya/IbHBII y4YeT TIOJIeHell, a IJIOT-
HOCTM TIOJICHEJ! I10 ero pe3y/lbTaTaM ObIIM COIIOCTaBIIe-
HBI C IBIHHBIMY MHCTPyMeHTanbHOM cbheMku (YepHOOK
u gp. 2012). Pe3ynbraThl CpaBHEHUsA UHCTPYMEHTAsIb-
HOTO U BM3Ya/IbHOTO y4YETOB Ha Pa3speXKeHHBIX YacTAX
3ajIe)XeK IpefcTaBieHbl B Tabn. 3. Hemoyuer TioneHeit
BU3yaJIbHBIMM HaOJTIOfiaTeIsIMU IOMTY4M/ICS BeCbMa 3Ha-
yuTeNbHBIM: 58—63% 111 B3pocbIX TioneHeit u 80-85%
IUIS JeTeHbIneln. [leTeHplieit B CTaguu «0enék» Habmo-
JaTeny BUMENN 3HAYMTETbHO XY’>Ke, B IIEPBYI0 O4epernb,
U3-3a MX MacCKMpPYIOIell OKpacKu Ha (poHe CHEXXHO-JIe-
TOBOrO NMOKpoBa. Kpome Toro, MHOTO ieTeHBINIEN CKPbI-
BaJIOCh 3a TOPOCAMM, YTO [ENajI0 X HEJOCTYITHBIMY I/IA
BU3yaJIbHBIX HaOTIOfeHNIT C 6OPTOB CaMoJIeTa.

B xome aBmacpbeMOYHBIX paboT ObUTM 0OCIEmOBa-
HBI BCe IUIOTHbIE ¥ pa3pe>KeHHbIe CKOIUICHMs TIOJIeHel
B POCCUIICKOI MOPCKOI1 30He ceBepHoro Kacnna. Cpokn
paboT 6bUIM BBIOPAHBI C Y4€TOM O0COOEHHOCTell 3KOJI0-
MM ¥ TIOBEJEeHUsI KMBOTHBIX, YTO MO3BOMMIO 3ddex-
TUBHO IPUMMEHUTDb aBMACHEMKY JUIS ydeTa KacHUICKMX
TionieHeil. IlomydeHHas OljeHKa YMCIEHHOCTM JeTeHbI-
LIeil ABIAETCA JOCTATOYHO IIOJIHOM, IIOCKOJIBKY BO Bpe-
Ms aBMay4yeTHBIX PabOT BCe LIeHKY HaXOAMUINUCh Ha JIbAY
¥ OBUIV MaKCUMAJIBHO JOCTYIIHBI /IS ChbeMKM C BO3[yXa.
ITO HeNb3A CKa3aTh IIPO B3POCIbIX TIO/IEHEN, TaK KaK Ka-
Kasg-TO MX 4YacTb BO BpeMsA CheMKMU HaXORWIach B BOJE
U He ObUIa y4TeHa B Xofie pabor.

ITo maHHBIM MHCTPYMEHTA/IbHOI aBMAaCHEMKI IIpeN-
BapuTeNbHAasA OL[eHKA 3a1aCOB BCell IOMY ALY KaCIINIi-
CKOTO TIONeHs cocTaBmla 270 Thic. ocobeit (Kysneros
u fp. 2013). DTO 3HAYMUTENBLHO NPEBBILIAET Pe3y/IbTaTh
a5pOBU3Ya/IbHBIX y4YeTOB KACIIMIICKOTO TIONIEHs, BBI-
MO/THEHHbIX paHee €BPOTPYNIION, IO JAaHHBIM KOTO-
poil o01MIT pa3Mep HOIY/IALMM KAaCIMIICKOTO TIONEHS
coctaBun 110 Teic. ocobeir (Hiarkonen et al 2008). Kak
MIOKa3a/My pe3y/IbTaTbl HAIIMX MCC/IEJOBAHNUI, CpaBHe-
HIle BY3Ya/IbHOTO y4eTa C JaHHBIMU MHCTPYMEHTAIbHOM
CBEeMKJ BBLABIIO 3HAUUTE/IbHBIN Heoy4eT HabmonaTe-
JISIMU KaK B3pOCTIbIX TIoneHen (okomo 60%), Tak u feTe-
Hblueit (80-85%). B To e BpeMsA MHCTpyMeHTa/lbHaA
CbeMKa IPOBOAMIACH HEIOCPECTBEHHO B HAMp, YTO
HI03BOJIVJIO HAaJe>KHO OOHAPY>KUBATh M UIEHTUPUIMPO-
BaTh BCEX TIONIEHEN!, B TOM 4MC/ie 6€IbKOB, IPSTaBIINXCS
B TOpOCaXx.

B orT/mmune oT BU3yanbHOTO y4eTa MHCTPYMEHTAIb-
Hble METOfbI 00/afialoT LIeJIBIM PSJIOM IIPeMMYINeCTB:
OHU IIO3BOJIAIOT HaJeXXHO OOHApY>KMBaTb BCeX TIONe-
Hell, JOCTOBEPHO MAEHTUUIMPOBATb B3POCIBIX OCO-
Oell U JeTeHbIIell, 6e3 MPONYCKOB (PUKCUPOBATh BCeX
JKVMBOTHBIX Ha MaTepyajax aBMacheMKU C TOYHON IIpu-
BA3KOJ K KOOpAMHATaM. A BBICOKas TOYHOCTD IOACYeTa
TIONIEHel Ha aBMac’heMOYHBIX MaTepuanax obecrednBa-
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describe the background data on the Caspian seal popula-
tion health. The performance of the aerial surveys of the seals
during the winter and spring period is required during the
presence of the maximum number of seals in the area of the
Northern Caspian (Kuznetsov, 2011).

Along with the instrumental survey during the flights the
visual accounting of the seal was performed, and the concen-
tration of seals were compared with the instrumental survey
data on the basis of the visual accounting results (Chernook
et al,, 2012). The comparison results of the instrumental and
visual accounting on the dispersed parts of the grounds are
given in table 3. The undercount of seals by visual observ-
ers came out to be quite significant: 58-63% for adult seals
and 80-85% for calves. The calves in the “white-coat pup”
stage were seen much worse by the observers, first of all, due
to their protective colouration on the background of snow
and ice cover. In addition to that, a lot of calves were hidden
behind the ice blocks, what made them inapproachable for
visual observations from the aircraft board.

During the course of the aerial survey works all the com-
pact and dispersed concentrations of seals were explored in
the Russian marine zone of the Northern Caspian. The work
schedule was selected considering the specific features of the
environment and behaviour of the animals, that enabled to
apply the aerial survey in efficient manner for accounting
of the Caspian seals. The obtained estimation of the calves
number is a quite complete one, because during the aerial
accounting works all the pups were present on ice and were
available for photography from air as much as possible. The
same cannot be said with reference to the adult seals, as some
of them were in the water during the survey, and they cannot
be accounted in the course of works.

As per the data of the instrumental aerial survey the ten-
tative estimation of stocks of the entire Caspian seal popula-
tion made up 270 thous. species (Kuznetsov et al., 2013). The
same is considerably higher than the results of the aerovisual
accounts of the Caspian seals, made earlier by the European
team, based on which data the total size of the Caspian seal
population made up 110 thous. species (Harkonen et al,
2008). As it was shown by the results of our explorations, the
comparison of the visual accounting with the data of instru-
mental survey discovered a significant undercount of both
the adult seals (about 60%) and calves (80-85%) by the sur-
veyors. At the same time, the instrumental survey was per-
formed directly in nadir, that enabled to positively find and
identify all the seals, including the white-coat pups, which
were hiding in the ice blocks.

Rather than the visual accounting the instrumental meth-
ods have the whole range of advantages: they enable to posi-
tively find all the seals, authentically identify the adult species
and calves, to record all the animals without omissions on the
aerial survey materials with the exact coordinate referencing.
And the high accuracy of the seals estimation on the aerial
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€T TONy4YeHUe HaJ©KHBIX OLIEHOK 4YMCI€HHOCTU TIONIEHeN
C HU3KOJ IIOTPELIHOCTDIO.

XapakTep pacnpefieieHus 3aneXeK KacCHUICKUX TIoe-
Hell B MOPCKUX 30Hax ABYX cTpaH — Poccum n Kasaxcra-
Ha — JMKTyeT HeOOXOAVMMOCTb NPOBEeHeHNsI COBMECTHOTO
MOHMTOPMHTIA STUX JXMBOTHBIX U Cpenbl UX oburanus. Ilo-
CKOJIbKY pacIpefiefieHNe 3a/Ie)KeK KaclMiiCKOTO TIONEHA Cy-
IIeCTBEHHO Pa3/M4YaeTCsA B pa3Hble TOfibl B 3aBUCUMOCTH OT
TUJIPOMETEOPOTIOTMYECKIX YCIIOBUI U JIEOBOM 0OCTaHOB-
KM, [ OLIeHKM 9JMCTIEHHOCTH BCell MOMYALNM KaCIIUIICKO-
TO TIOJIEHA HeOOXOAVMO IIPOBOVTDL OfHOBPEMEHHBIN y4YeT
TIOJIEHEN Ha BCell akBaTOopuM ceBepHoro Kacrus. [114 BbIAB-
JIeHNs TeH/IEHIUI B M3MEHEHUN YMCI€HHOCTU HOMyIALUN
KaCIIMIICKOTO TIOJIEHs HeOoOXOAVMO IpOBeNeHMEe peryssap-
HBIX aBMay4YeTHBIX paboT C UCIIONb30BaHMEM COBPEMEHHBIX
METOIOB ¥ TEXHMYECKUX CPEJICTB.

TakyMm 06pa3oM, B X0Ofje BBIIIOTTHEHHBIX PaboT ObLIN 3a-
JIOKEHbI TEXHUYECKIE, METOMYECKME Y OPTaHM3alIOHHbIE
OCHOBBI [l BbIIIO/IHEHNA UHCTPYMEHTANbHBIX CHEMOK 3a-
JIeOKeK KaCIMIICKOTO TIONIeHSA Ha 6ase COBpeMEHHOI amma-
paTypbl M TeXHONMOruil. VIHCTpyMeHTanbHble aBMAaCheMKU
IO3BOJIAIOT COOMpATb JJaHHbIE O KOMMYECTBE >XMBOTHBIX
Ha JIbJAaX [/ OLeHKM 4MCIEHHOCTU TONYIALMM TIONEHe,
OIpefieNATh MECTOIONOXKEHNE IJIOTHBIX ¥ pa3peXXKeHHbIX
I[eHHBIX 3a/IeKeK C caMKaMM U JeTeHbIIaMM [ BbIOOpa
MapILIPYTOB CYZIOB B OOXOJ 9TUX CKOIUICHMII, TONy4aTh Jie-
TaJIbHbIE JaHHbIE O MOBEJEHNM TIONICHEN Cpeiyt MbJJOB U Xa-
PaKTepUCTUKAX CPebl UX OOUTaHNA.

ITockonbKy perynsapHble MCCIefoBaHNA NOMYIALUN Ka-
CIUICKUX TIOTIEHEN IMPOBOAATCA C MOPCKMX CY/IOB TONIBKO
B JIETHE-OCEHHMIT TIEPUOJI, MHCTPYMEHTAIbHbIE aBUAChEMKI
B 3VIMHe-BEeCEHHUII Nepyof, JO/DKHBI CTaThb 00s13aTe/IbHbIM
KOMIIOHEHTOM MOHVTOPYHIA 9KOJIOTMYECKOil 0OCTaHOBKMU
Ha Kacmu B ycmoBuaAx ycunuBamolieiica pa3paboTKyu He-
(TAHBIX MECTOPOXXIEHMIT. DTO HeOOXOJUMO AJIA JONIOC-
POYHOTO 3KOCMCTEMHOTO IIPOTHO3MPOBAHNA ¥ CBOEBPEMEH-
HOTO IPUHATHA YIPABIEHYECKUX pelleHN.
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survey materials ensures the obtaining of reliable estima-
tions of the seal abundance with low margin of error.

The nature of distribution of the Caspian seal grounds
in the sea areas of two countries — Russia and Kazakh-
stan — dictates the necessity of performing the joint
monitoring of these animals and their habitat. As the
distribution of the Caspian seal grounds is considerably
different in the different years depending on the hydro-
meteorological conditions and ice situation, in order to
estimate the abundance of entire population of the Cas-
pian seal it is necessary to perform the simultaneous ac-
counting of seals on the whole water area of the Northern
Caspian. In order to determine the trends in change of
the abundance of entire population of the Caspian seal
it is necessary to perform the regular aerial accounting
works with the use of up-to-date methods and technical
means.

Therefore, during the completed works the technical,
procedural and organizational frameworks for making of
instrumental surveys of the Caspian seal grounds on the
basis of the state-of-the-art equipment and technologies.
The instrumental aerial surveys enable to acquire the data
on the number of animals on the ice to estimate the abun-
dance of the seals population, to determine the location
of compact and dispersed breeding grounds with females
and calves to select the route of vessels to by-pass these
concentrations, to obtain detail data on the seals’ behav-
iour amidst ices and characteristics of their habitat.

As soon as regular surveys of the Caspian seals popu-
lation are performed from marine vessels only during the
summer and autumn period, instrumental aerial surveys
during the winter and spring period should become the
mandatory component of the environmental conditions
monitoring in the Caspian region under the conditions of
the growing oil field development. The same is required
for long-term ecosystem forecasting and timely making
of the management decisions.
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Ta671. 1. HasHadeHMe 1 TEXHMYECKIE XaPAKTEPUCTVKY AIIIAPATyPhl
Tab. 1. Purpose and technical characteristics of equipment

HaumenoBanue
Description

OCHOBHO€ Ha3HavYeHIe
Main purpose

TexHMYECKIE XaPAKTEPUCTUKN
Technical characteristics

HaBuraijoHHbIiT KOMIIIEKC
Navigation complex

OrmnpepenieHne KOOPANHAT U APYTUX TTapaMe-
TPOB MOJIETA

Determination of coordinates and other flight
parameters

ToyHOCTB OnpefeneHyst KoopauHaT — 10 M,
BBICOTHI TTONIETa — 1 M
Coordinate determination accuracy — 10 m,
flying height — 1 m

TennoBusop «Mamaxut-M»
Thermal imaging camera
«Malakhit-M»

O6Hapy>xeHue Ha by TIONEHell — 00beKTOB
ydera
Finding of seals — accounting subjects on ice.

SddexTuBHbI yron 3penus — 110°, Tennosas
YyBCTBUTENBHOCTH 0,2 °C
Effective pickup angle — 110°, heat sensibility —
0.2°C

@oroanmnapar Nikon D3x
Photo camera Nikon D3x

Vnentuduxanms B3pOC/IbIX TIONEHel! 1 UX
e TeHbIIIeNn
Identification of adult seals and their calves

Yron spenns — 55°, paspelieHye Ha MECTHO-
ctu — 2-3 cMm
Pickup angle 55°, ground resolution — 2-3 cm

BbruncrenbHas TeXHIKa
Computer hardware

YnpasJieHMe alnapaTypoli ¥ olepaTuBHAs
06paboTKa JaHHBIX
Control of equipment and on-line data
processing

MHOrodyHKIIMOHaIBHOCTD, BBICOKOE
ObIcTpOpeiicTBIIE
Multitasking, high processing speed

Tabm. 2. CBoiHBIE pe3y/IbTAThI aBMaydeTa KaCIIMIICKMX TioneHel B 2012 .
Tab. 2. Summary results of aerial accounting of the Caspian seals in 2012

IlaTa cbeMKM

O6cnefoBaHo, KB. KM

CHsto mnomani,%

Yucnennocts (Crommnbka,%)/Abundance (St.error, %)

Date of survey Explored, sq.km Area surveyed, % Bapocisre/ Adults Tetenpimm/Calves
20.02.2012 4552 5,18 9065 (56,8) 9277 (68,0)
21.02.2012 7361 3,66 41181 (45,5) 21395 (45,4)
22.02.2012 2111 11,1 13119 (19,7) 13875 (19,7)

Hroro:/ Total 14025 5,28 63365 (30,9) 44547 (26,7)

Ta671. 3. CpaBHeHIe HHCTPYMEHTATILHOTO 1 a3POBU3YaIbHOIO YYETOB
Tab. 3. Comparison of instrumental and aerovisual accounting
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21 ¢es./ Feb. 2012 | 22 des./ Feb. 2012
HanMeHoBaHe BeTMIMHbI
Name of parameter B3POCTL HIeHKI/I BSPOCTI. IHCHKI/I
Adults Pups Adults Pups
MucTpymMeHTaIbHasA CheMKa
Instrumental survey
acl)(beKTI/I.BHaH.H.II/IpI/IHa TIOTIOCBI CHEMKI, M 415 415 387 387
Effective width of the survey line, m
CpepHas HHOTH'OCTb TIOIIeHeI/f, IIT/KB.KM 5.24 228 545 5,67
Average density of seals, units/sq.km
Busyanbubie Habmopennsa/ Visual observations
IBe 3(1)(1)6KTI/[1?H. TOTIOCHI I.-Ia6]'I.IO,[[eHI/II/I, M 2%249 | 2x162 | 2x279 |2x22
Two effective observation lines, m
Cpegusas nnowocu TIOJIeHeI/{, IIT/KB.KM 1,91 0.34 23 115
Average density of seals, units/sq.km
Pesynbrarel cpasHenna/ Comparison results
IMonuora BusyanpHoro y4dera,%/Completeness of visual accounting, % 36,5 14,9 42,2 20,3
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4. 000 «KapmopHegpmezas», 2. Mockea
Results of aerial surveys of marine mammals in the offshore strips of the Kara sea (August 2013)
Chernook V.1.7, Solovyov B.A.2, Vasilyev A.N.', Solodov A.A.%, Zemlyanskaya Ya.*
1. Scientific and Research Institute «Giprorybflot», city of Saint-Petersburg
2. A.N. Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences, city of Moscow
3. JSC «Ecoproject, city of Saint-Petersburg
4. LTD «Karmorneftegaz», city of Moscow

Kapckoe Mope — ofHO u3 caMbIx 607bIINX MOpeii 6ac- The Kara Sea is one of the biggest seas of the Arctic
cetia CeBepHoro JlenoBuTOro okeata. 3gecb MokHo BcTpe- | Ocean basin. Here one can find the representatives of 10
TUTb IpeAcTaBuTeneit 10 BUZOB MOPCKUX MIEKONNTAOMNX, | species of marine mammals, including the ones that are
B TOM uMc/Ie BHecéHHBbIX B KpacHyio kuury P® 6enoro men- | listed in the Red Book of the RF — white polar bear (Ursus
Beps (Ursus maritimus) u armantudeckoro Mopsxa (Odobenus | maritimus) and Atlantic walrus (Odobenus rosmarus). It is
rosmarus). CaUTaeTCs, 4TO MOpe Hace/AeT kapcKas monyind- | believed that the sea is populated with the Kara population
st 6enyxu (Delphinapterus leucas), kpome Toro, depes Hero | of white whale (Delphinapterus leucas), besides, it has the
IpPOXOAT MApLIPYThI Ce30HHBIX Murpaumii 6emyxu mops | routes of the seasonal migrations of the Laptev Sea white

JlanteBbIX (MaTnmos, OrHéToB, 2006). whales passing through it (Matishov, Ognyotov, 2006).
Ha mensge Kapckoro Mopst HaxomATCs 3HaYMTETbHbIE There are significant hydrocarbon reserves on the
3amacel YIZIEBOLOPOJOB — Bcero Gomee Tpetn cymmap- | Kara Sea shelf — totally more than one third of the total
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