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Kacnmiickoe Mope sBIseTCsA 3aKpbITBIM BOJOEMOM, He
MMEIOIUM CBSI3M C OKEaHOM, HO 00/majiaeT MpU3HaKaMu MO-
peil. B 3suMHee BpeMs ceBepHas 4acTb MOPSI IIOKPbIBaeTCs
TBbJJOM, Ha KOTOPOM NPOAYLMPYIOIIMEe CAMKU OCYLIeCTBIA-
0T pasMHOXeHMe. VI3 MOpCKMX MJIEKONMUTAIIMUX B MOpe
00uTaeT eNVHCTBEHHBIN BUJ CeMeCTBA HACTOALUX TIO-
neHeit — kacnmiickmit Tronenb (Phoca caspica, Gm., 1788)
U TIO3TOMY UTPaeT YHUKAIbHYIO POTIb B JAHHOM 3KOCUCTEME.
Ocob6eHHOCTh O6MOTIOTMY KACIMIICKOTO THONIEHS 00Pa30BbI-
BaTh Ha 7IbJJy BO BPeMsA Pa3MHOXXEHNA U JIMHBKM BBICOKME
KOHLIEHTpallMM CO3/iaeT IPEeANOChIIKY [l IPOBefeHUs
Y4Y€THBIX aBMAChEMOK TIO/IeHe. MopcKue MeKonuTaoue
B BOJHBIX 3KOCUCTEMAX C/Iy>KaT JOCTOBEPHBIMU MHIMKATO-
PaMI COCTOSIHUSA BCell 9KOCUCTeMBI. [/ onpenienieHus 4u-
CIIEHHOCTH JIEROBBIX GOPM TaCTOHOTUX IPUMEHSETCS a9PO-
¢doTocbeMKa IPORYLVIPYIOIIMX CAMOK.

PasMHOXXeHMe M jaKkTamus KaCIUIICKOTO TIOJIEHS Ha
nbax CesepHoro KacnusaA pacTAHyTHI IO BpeMeH), Ha4MHa-
I0TCSI B KOHIIE SIHBApPsI M MPOO/DKAITCS 10 cepenuubl deB-
pats, MK MacCOBOJI I[EHKY IPUXOAUTCS 00bIvHO Ha I reka-
ny despani. Kak npaBuso, K 9STOMy BpeMeHU JIELOBUTOCTD
B CEBEPHOI YacTM MOPS JOCTUTAET CBOETOo MaKcUMyMma. Bo
BTOPOJI NONMOBMHE (eBpasd Ha /by IPOUCXORUT IUHbKA
6enbKOB, B MapTe — JIMHbKA I CHApUBaHIe [TOTIOBO3PENbIX
ocobeii. [lenHble 3aM€XXKN BIOIb IENOBOI KPOMKI, ITie JIef,
MMeeT TONMMHY OT 15 1o 30 cM, pacnonaralTcsa B TOM UIN
nHOM paitoHe CeBepHoro Kacnus B 3aBUCMMOCTHU OT CypoO-
BOCTM 3MMBI. B Temible 3MMbl pa3MHOXK€HME KacIUIICKOTO
TIO/IEHs IIPOMCXOAUT IIOTHOCTbIO B Ka3aXCTAaHCKOM CEKTO-
pe Cesepnoro Kacmmsi, T.K. n1bgo0o6pasoBaHme HauMHAETCA
C BOCTOKa Ha 3amaj. B xomomHbIe 3MMBI, KOT/Ia JIEHOBUTOCTD
(% mepmoBoit moBepxHOCTK OT 06mieit wromanyu CeBepHO-
ro Kacrims) cocraBnsier 90%, rpaHmIfbl I[EHHBIX 3a/IeXKeK
CMELIAI0TCA Ha 3amaj, IOMHOCTbI0 B POCCUICKYIO YacTb.
ITo muoronethum ganHeiM OI'YII «KacmHMPX», Ha Mo-
MEHT Pa3MHOXXEHMsI M JTaKTal[uu Tio/meHei BbicoKas (90%)
TIEIOBUTOCTh €XKETOJHO 4YepefioBanach co cpemuent (60%)
(puc. 1). Kak BugHO 13 3TOr0 rpadmka, moTerieHne Kimma-
Ta B KacimiickoM OacceitHe B IociegHue TOAbl He OTMeYa-
nock. CTaOM/IbHBII NefOBBII PeXVUM CO3[aBajl MOIMY/LALNN
6maronpuATHble YCIOBYA JIA BOCIpou3BoacTBa. Ilo mpo-
THO3aM, BCIE[ICTBME CYPOBBIX 3MM pa3MHOXK€HME TIONIEHeN
B poccuiickoit yactu CesepHoro Kacnusa npepmnonaraeTcs
B NOCTIEAYIOLME TOMIbI, KOIZia I[eHHbIe 3a7eXKM MOTYT Ha-
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Caspian Sea is an enclosed water body which has no
connection with the ocean but possesses attributes of
seas. During winter time the northern part of the sea is
covered with ice onto which productive females perform
breeding. Out of all sea mammals the sea is inhabited
by the only species from the bloodline of seals — Cas-
pian seal (Phoca caspica, Gm., 1788), and thus it plays a
unique part in this ecosystem. A distinctive feature of the
Caspian seal biology is to gather in large numbers onto
the ice during breeding. It creates prerequisites for con-
ducting the registration aerial surveys of seals. Sea mam-
mals in water ecosystems serve as authentic indicators for
the condition of all ecosystem. Aerial survey of produc-
tive females is used to determine the number of the ice
forms of the pinnipeds.

Breeding and lactation of Caspian seal on ice of the
northern Caspian are spread over time. They start at the
end of January and last till the middle of February. The
peak of mass pupping usually occurs in the first ten days
of February. As a rule, ice coverage in the northern part of
the sea reaches its maximum by this time. In the second
half of February molting of white-coat seals occurs on
ice, in March — molting and copulation of reproductive
specimen. Breeding grounds along the ice edge where the
thickness of ice is from 15 to 30 cm are located in one or
another region of the northern Caspian Sea depending
upon the severity of winter. During warm winters breed-
ing of Caspian seal fully occurs in the Kazakhstan sector
of the northern Caspian Sea as the formation of ice starts
from east to west. During cold winters when ice cover-
age (% of ice surface from the total area of the northern
Caspian Sea) makes 90%, the boundaries of breeding
grounds are shifted to the west and are fully within the
Russian part. According to multiyear data of FSUE «Cas-
pian Research Institute of Fisheries» at the moment of
breeding and lactation of seals high (90%) ice coverage
was annually alternated by the average one (60%) (fig. 1).

As seen from this graph, warming of climate in the
Caspian basin has not been recorded during recent years.
Stable ice regime created favorable conditions for the
reproduction of population. According to the forecast
breeding of seals is presupposed in the Russian part of the
northern Caspian Sea due to severe winters in the next
years. Then the breeding grounds may be located on the
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XOOUTBCSI HA TEPPUTOPUAX POCCUITCKUX HeTIHBIX MECTO-
POXZIEHMIT, ¥ TEM CaMbIM, IIOfIBEPTaTbCs aHTPOIIOT€HHOMY
BO3JEIICTBUIO CO CTOPOHBI He(pTeqo6bItIML.

ViccnenoBanna Mo M3y4eHMIO THEBHOTO PEXMMa JaK-
TUPYOIINX CaMOK IPOBOAVIINCH y>Ke B KOHIle 60-X TomoB
XX Beka. brino ycraHOBNIEHO, YTO BO BpeMs BETpa KOpMA-
1[ye CaMKy GOJIBIIYIO YaCTh BPEMEHN IPOBOMAT B BOJIE, @ MX
IIEHK! YKPBIBAIOTCA B TopocaX. CaMKM BBIXOfAT Ha Jief
TONIBKO JI/Is1 KOPM/IEHNS LIEHKOB. B sicHbIe U Ge3BeTpeHHbIe
JHM KONMYECTBO CAMOK Ha JIbAY yBenmnuuBaerca 1o 80% ot
00111eiT YNCTIEHHOCTY TIONIEHEN B TaHHOM PailoHe, a BO Bpe-
Ms CUJIBHOTO BeTpa MX YMC/IEHHOCTb CHIDKaeTca f0 10%.
Ha ceropusuHmit feHb BeIMYNMHA HeZOydeTa OENbKOB IIpu
pacdeTe YMCTIEHHOCTH IOMY/IALNN KACIMIICKOTO TIOIEHS, 110
pesynbprataM aBMachbeMKH, cocTaBsieT 35%. OH 6but TOTTY-
4eH B 1976 I. 1 pacCYNTaH IO JaHHBIM aBUaydeTa 1 opuiy-
QJIBHOV CTATUCTUKY KOOBIUM OGe/IbKa IIPOMBIC/IOBBIMH Cy/fa-
MM B OFHUX M T€X K€ JIefIOBBIX PalfOHaX IEHHBIX 3aJIeXKeK.
BennurHa Hepoy4yera 6e/IbKOB Obl/Ia CHIBHO 3aHIDKEHA IO
IBYM IIpUYMHAM: HeJIeTa/IbHOTO M3BATUA OEIbKOB M CYBaps,
B 2 pasa IPEeBbILIAONIETO TaHHBIE OPUIINATBHON TOOBIYM
U TIOBEPXHOCTHOTO OCMOTPA TOPOCHCTOV YacTM JILOBBIX
O7IeTA, TAe YKPhIBAIOTCA OT Hemorons! meHkn. OTcyTcTBUE
TIATENIBHOTO 0OC/IeNOBAHMS TOPOCOB BO BPEMSI IIPOMBICTIA
6b1710 00YC/IOB/IEHO APYTMMU OOCTOSTENBCTBAMU — KOPOT-
KIM rrepronoM go6erau 6enpka (¢ 1 mo 15 deBpans) u pac-
IpefeeHnsl MIEHHBIX 3ajIe)KeK B OOJIbIIEN YacTy JIEHOBOIT
nosepxHoctu Ceseproro Kacrms.

OcHoBHast 3a/1a4a aBUAChEMOYHBIX pabOT METOOM TIPsi-
MOTO y4eTa B IIepMOf, IEHKN 3aK/I0YaeTCs B OIpefieTIeHNN
YVCTIEHHOCTM HPUIUIOfA Ha 7IbAy. UMC/IEHHOCTh 6enbKOB
IUTIOC [JO/s1 OTMOIINX IIEHKOB OT MOMEHTAa POXXIEHUS [0
aByay4yeTa paBHA YMCIEHHOCTM IPORYLMPYIOUMX CAMOK
B momy/usinyn. Haumnast ¢ 1973 mo 1989 rr., aspodorocsem-
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Puc. 1. [lona neposoii mosep-
XHOCTH MOPsI OT 001I[eil IIoLann
Cesepnoro Kacrms,%.

Fig. 1. Share of ice sea surface
in the total area of the northern
Caspian Sea,%.
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territories of the Russian oil fields and thus be exposed to
anthropogenic impact from oil production facilities.

Researches to study the daytime regime of lactating
females were done at the end of 60s of the XXth century.
It was found that in windy weather the lactating females
spent most of the time in water and their cubs took refuge
in ice hummocks. Females went on ice only to feed their
cubs. In clear and windless days, the number of females
on ice increased up to 80% of the total number of seals in
this area, and during strong wind their number decreases
to 10%. At the present day the value of white coat seals
undercount during calculation of the Caspian seal popu-
lation quantity using the results of aerial surveys makes
35%. It was received in 1976 and compiled on the basis of
aerial survey data and official statistics of white coat seals
hunting by sealing vessels in the same areas of breeding
grounds. The value of white coat seals undercount was
vastly understated due to two reasons: illegal seizure of
white coat seal cubs and grown-up cubs which exceeds 2
times the data of official hunting and surface inspection
of ice hummocks part of the ice fields where the cubs are
hiding from bad weather. Lack of thorough inspection of
ice hummocks during hunting was due to other circum-
stances — short period of white coat seals hunting (from
1¢ till 15" February) and distribution of cub breeding
grounds in the most part of the ice surface in the north-
ern Caspian Sea region.

The main task of aerial survey by method of direct
count during cub breeding is to determine the number
of cubs bred on ice. The number of white coat seals plus
the share of cubs perished since the moment of birth
till aerial survey is equal to the number of reproductive
females in the population. Starting since 1973 till 1989
aerial surveys of seals using IL-14 and AN-30 planes were
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KU TIONEHe C UCIonb3oBaHmueM camorneta Vn-14 m AH-30
TIPOBOAMIUCH Yepe3 Kax/ible 4 rofa. B aToT nepuop, yucnen-
HOCTb momynAnyiu ¢ 600 Toic. 9k3. (1973-1980 rr.) cHM3MIACh
1o 470 Teic. 9k3. (1989 r.). CHM KeHME YMCTIEHHOCTH TIOJIE-
Hett Ha Kacrimu 66110 CBSI3aHO C 3arpsi3HEHNEM 9KOCUCTEMBI
Kacniniickoro mops, KOTopoe IMpUBeNo K KpU3NUCY BOCIPO-
U3BOACTBA B KOHIIe 1980-X rofios. 1710BOCTD IO/IOBO3peIIbIX
CaMOK Ilepef; pa3MHOXKeHMeM foxoaua 1o 60% (XypacbkuH
u ITouroena 1989). C 1989 no 2012 rr. aBuay4eTHbIE CbeMKMI
TIOJICHel1, BBUY BBICOKOJI CTOMMOCTH TaKuX pabor, He OCy-
LIeCTBANNCD. PacueT 4MCc/IeHHOCTY MONMYALMUA B 3TU TOAbI
MPOBOAMJICS METOJOM CYJOBOTO MapIIPyTHOTO ydYeTa BO
BpeMs KOMIITIEKCHBIX TPa/lOBO-aKyCTUYECKMX M KOHYCHBIX
ChEMOK.

Becnoit 2000 r. B CeBepHoM Kacrnuu npousomina macco-
Bast TMOeNb KaCIUIICKOro TioneHs. [lepBoHaYamIbHO PUYN-
HOJI TMOen TIO/IeHel MOCTY)X1WIa BCIbILIKA B HMOIY/LALUN
BUPYCHOTO 3a00/IeBaHMA «IyMBI IIOTOSAIHBIX» (XypacbKUH
u ap. 2002). Crycta 10 neT cTany U3BeCTHBI Apyrue GaKTsl,
KOTOpbI€ MOITIM IIPUBECTU K MAcCOBOJ SNM300TUN. 3UMOI
2000r. B CeBepHoMm Kacmuu mpu ucnbiTaHuym HeQTSHON
ckBaXuHbl «CyHkap» Ha Kamarane (Kasaxcran) mpoucxo-
AWMU BBIOPOCHI, B3pBIBBI 11 1ToXKaps! (Maittanos 2010). 3uma
2000 r. 6bI71a TETTON, IEJOBBIE OIS C IIEHHBIMU 3a/TEXKKAMMI
Haxoamuauch B BocToyHoi yactu CeBepHoro Kacnusa u mo-
najiany B oYar yIJaeBOJOpOAHOro sapaxkeHus. Ilo mpyroit
BepcuM, BO BTOpOI mnonosuHe anpend 2000 r. mpousoinm
KpyIHas aBapus Ha OypoBoil ycTaHOBKe «CyHKap» U J0-
Ka/IbHOE 3aTOI/IEHME CTapbhIX MecTopoxXaeHmil «Kamamkacy,
«Kapaxxan6ac». ITox Bopoit okasamuce 6omee 100 3akoHcep-
BUPOBAHHBIX CKBaXWH, B TOM 4uciIe 1 (OHTAHUPYIOINX
(3axaposa 2010). B arot mepuoy moru6;s10, 10 pasHbIM OLeH-
KaM, oT 20 1o 30 TbIC. 3K3., U3 KOTOPBIX 90% cocTaB/ANIM MO-
nonble 0coOY Ha IIEPBOM TOLY JKU3HIL.

B 2005-2012 rr. aBuayyeTHble BM3yajabHble PabOTLI
KaCNMIICKOTO TIONIEHS CTany NMPOBOAMUTb MeXAYHapOJHbIe
cnenyanucTbl. OFHAKO IONyYeHHblE Pe3yabTaThl MCCIe-
JMOBaHUIl MMeNM TpPeXKpaTHble KOMeOaHMs] YUCIEHHOCTU
MIPUIIOfA OT 7 10 21 ThIC. 9K3. B pa3Hble rofpl. BoinonHen-
Hble Ha OCHOBE 3TUX MAaHHBIX OLIEHKU YMCIIEHHOCTU BCell
MONMY/IALMM KaCIMIICKOTO TIOJIEHs BBI3BIBAMM OOJbIIye
COMHEHUSA Y POCCUIICKUX U 3apYOEXHBIX yYEHBIX. DTU pa-
60TBI BBINONHANNACH II0 METOAVIKE a9pPOBM3YaIbHBIX Ha-
6/r0fieHMiT, KOTOpPbIe He YUMUTBIBAIN ITOCTERHUX TOCTIKe-
HUI B obnmacty ydeta Mopckux miekonuraromux (Kysue-
110B 1 Ap. 2013). Takue Kome6aHNA YNCTIEHHOCTY HE MOTYT
OBITH BHI3BAHBI HU M3MEHEHUSAMM B OMOTIOTUI U SKOIOTUN
JKVIBOTHBIX, HY BHelmHuMMU ¢axropamu. OHM B 6osbleit
cTereHn 06bACHIIOTCA HEMTOHOTOI OXBaTa BCETO JIeJ0BO-
ro apeana KacMICKOro TI0JIeH, HECOBEPIIEHCTBOM UX Me-
TOfla aBMayyYeTa, a TaKXKe HEOYYeTOM PasHbIX (PaKTOpoOB,
B TOM 4YJIC/Ie M pacIpefie/ieHNs TI0JIeHell B 3UIMBbI C Pa3HOI
cypoBocTbio. [TonoBo3perble 0co6U B TeIjIble, yMepeHHbIe
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conducted every 4 years. During this period the quantity
of population decreased from 600 thousand (1973-1980)
to 470 thousand (1989). Decrease of the seals quantity at
the Caspian Sea was connected with pollution of ecosys-
tem of the Caspian Sea which led to reproduction crisis at
the end of 1980s. Infertility of reproductive-age females
before breeding reached 60% (Xypacbkuu u IlouroeBa
1989). From 1989 till 2012 aerial surveys of seals were not
done due to high cost of such work. Calculation of the
population quantity in these years was done by method
of vessel route count during complex trawl-acoustic and
cone surveys.

In spring 2000 in the area of northern Caspian Sea
there was massive Caspian seal mortality. The initial rea-
son of seals death was an outbreak in the seal population
of virus disease «distemper» (Xypacpkusn u ap. 2002). 10
years later other facts became known that could led to
massive epizooty. In winter 2000 in the area of the north-
ern Caspian Sea during testing of oil borehole «Sunkar»
at Kashagan (Kazakhstan) there were emissions, explo-
sions and fires (Maiitanos 2010). The winter in 2000 was
warm, ice fields with breeding grounds were in the east-
ern part of the northern Caspian Sea and got into center
of hydrocarbon pollution. According to another version
in the second half of April 2000 there occurred a large
accident at drilling rig «Sunkar» and local flooding of old
deposits «Kalamkas», «Karazhanbas». More than 100 sus-
pended wells, including gusher wells, were under water
(3axaposa 2010). During this period according to vari-
ous estimations from 20 to 30 thousands seals perished
with 90% being young specimen in their first year of life.

In 2005-2012 visual aerial surveys were started by
international specialists. However, the received survey
results showed threefold differences in breed quantity
from 7 to 21 thousands in various years. Estimations of
the Caspian seal population numbers done on the basis
of these data evoked large doubts in Russian and foreign
scientists. This work was done by method of visual aerial
surveys which do not consider latest achievements in
the field of sea mammals count (KysHerjoB u ap. 2013).
Such variations of numbers may not be induced either
by changes in biology and ecology of animals or by ex-
ternal factors. To a greater extent they are explained by
incompleteness of coverage of the entire ice area of the
Caspian seal, drawbacks in aerial survey method as well
as inadequate consideration of various factors, including
distribution of seals in winters with various degrees of
severity. The reproductive specimen in warm, moderate
and severe winters spread in various proportion across
areas in Russia and Kazakhstan and this requires indi-
vidual research.

The level of aerial survey work quality achieved in
White sea and other seas created a good methodologi-
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U CypOBbl€ 3UMBI paclpefendTca B PasHOl Iponopuun
no 3oHaM Poccunm n KasaxcraHa, 4To TpebyeT OTAeNbHOTO
UCCNIeJOBaHN .

JoCTUTHYTBIN B ITOCTIEfHEE AecATUIETIIE YPOBEHD aBua-
y4eTHBIX paboT B berom 1 Apyrux Mopsx co3gan XOpoOIIyio
METOAMYECKYIO ¥ TeXHUYECKYI0 OCHOBY [/ISl 3aMEHbI BU3Y-
QJIPHOTO y4eTa MHCTPYMEHTAIbHBIMU CPENCTBaMU. B ¢eB-
pane 2012 r. rpynmna poCcCUICKMX YYEHBIX U CIIELIMAINCTOB
OAO «Tunpopsi6dnor» coBmectHo ¢ OI'YIT «KacnHIMPX
BBITIOIHUIM MHCTPYMEHTANbHYIO TEIUIOBYIO aBUACHEMKY
MaTOYHOTO CTajila ¥ MPUIIOAA KacIMIICKOTO TIONEH:A C ca-
morneta-naboparopun JI-410 (Hopx). Bonpuioit TermoBoit
KOHTPACT TIONIEHEe) OTHOCUTENIbHO XONOJHONM MNOACTUIA0-
1ejt moBepxHOCTH (0T 5 0 15 rpafiycoB) MO3BOMAET HATEX-
HO OOHAapyXMBaTh KMBOTHBIX Ha MH(PaKpacHbIX U300pa-
JKEHVSIX, HeCMOTPs1 Ha MaCKMPYIOLuii oKpac 6enbkoB. buim
MONy4eHbl TpefiBapUTeNbHbIE JAaHHbIE O NPAMON 3aBMUCU-
MOCTM MEXJy CU/ION BeTpa, HU3KON TeMIlepaTyphbl BO3AyXa
U yMEHbUIEHMEeM YUCTIEHHOCTH TAKTUPYIOIMX CAMOK C IIPU-
IUIOZIOM Ha POBHOM JIbAY B MeCTaX HEMOCPeCTBEHHO O/-
3ocTu TopocoB. IlocmenonerHas o6paboTka MarepuanoB
aBMaCbheMKI NPOBOAMIACH C NMPUMEHEHMEM COBPEMEHHBIX
METOROB 00pabOTKM JaHHBIX JUCTAHLIMOHHOTO 30HAMUPOBa-
HIIS, Iporpamm o6pabotku nsobpakenuit u I'MC-rexHomo-
ruit. [Ins moxcyera 6enbKOB Opann OTHOCUTENTBHO HEOOTb-
IIYIO MIUPYHY y4eTa HEIOCPeCTBEHHO IO camorneToM (150
M), KOTOPYIO IIOKPBIBAJI TEIJIOBOJ CKaHep ¥ (POTOChEMKa.
I[Tpu yBenn4enum monocet 063opa 6omee 150 M pe3Ko yBemnm-
YMBAJICA HEROYYeT Oe/IbKOB 3a CYeT I[eHKOB, HAXORMBIINXCS
B TOPOCUCTHIX NbAax. ObIIas pacyeTHasI YMCTIEHHOCTD NIPK-
wriofa 6bu1a ompefeneHa B 56,7 ThiC. 9k3. HoKHsIst rpaHuia
YMCTIEHHOCTY BCeil TomynsAnyy Ha ¢eppanb 2012 T. cocra-
Buma 270 ThIC. 3K3. BepXH:AA rpaHuila HaXOAM/IACh HA YPOBHE
334 ThIC. 3K3.

B coBpemenHbIii nepuop Ha akBatopuu CesepHoro Kac-
A pe3Ko aKTUBU3UPYETCA XO3ANCTBEHHAs [eATeTbHOCTD
He(pTAHBIX KOMIIAaHMII. JTO pasBefKa U JOObIYA YITIEBOLO-
POJHOTO ChIpbA, MOPCKOe CYAOXOAcTBO. Pesko Bospocma
VHTEHCUBHOCTb CYJOXOACTBA. DTO CBA3aHO KaK C OYpHBIM
pasBuTueM HepTemoObIYM, TaK U C TeM, 4To Kacmuii cran ga-
CTbIO TPAHCIIOPTHOTO KOPUZOpa «Ior-ceBep». Ha ceropnaAm-
HUI IeHb OTCYTCTBME TPOMBbIC/IA KaCITMIICKOTO TIONIEHS CaMO
1o cebe mepecTaeT ObITH KaKoil-HUOYAb YTPO30IT /I HEro.
Ho emy Ha cMeHy IpuXopuT fipyras, 6ojee peanbHas yrposa
CyILleCTBOBaHMA ero kak Bupa B Kacrmiickom 6acceiine —
9TO BBICOKMeE TeMIIbI pa3BuUTHs HedpTenoOprdyu B CeBepHOM
Kacimn 6e3 HO/KHOI NpOpabOTKM SKOTOTMYECKOTO 3a-
KOHOJIaTe/IbCTBAa B OO/IACTV KOHTMHEHTAJIbHOIO ILienbga.
ITonHBIM XOFIOM MAET aKTVMBHAs 9KCIIAHCKS He(PTAHBIX KOM-
nanuii B CeBepubiit u Cpennnit Kacimit. B nocnennee me-
CATUIeTHE TTOYTH BcA Iuenbdosast 3oHa Kacnmiickoro Mops
ABJISIETCS] MHTEHCUBHBIM MECTOM Pa3BefKU U paspaboTKu
MHOTOYMC/IEHHBIX He(PTAHBIX MECTOPOXKAeHMI (puc. 2).
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cal and technical basis for replacement of visual count by
instrument means. In February 2012 a group of Russian
scientists and specialists of JSC «Giprorybflot» together
with FSUE «Caspian Research Institute of Fisheries» per-
formed instrument heat aerial survey of the breeding herd
and the cubs of Caspian seal from laboratory plane L-410
(Nord). The great heat contrast of the seals in relation to
the cold underlying surface (from 5 to 15 degrees) allows
to detect reliably the animals on infrared images despite
camouflaging color of white coat seals. Preliminary data
were received about direct relation between the force of
wind, low air temperature and decrease in the quantity of
lactating females with cubs on flat ice in the immediate
vicinity of ice hummocks. Post-flight processing of aerial
survey materials was done using up-to-date methods of
remote probing data processing, software for images pro-
cessing and GIS-technologies. In order to count the white
coat seals a relatively small width of count was taken im-
mediately before the plane (150 m), which was covered
by heat scanner and photo imaging. When the strip of
view was expanded for more than 150 m, undercount of
white coat seals increased sharply due to cubs which were
in ice hummocks. The total calculated quantity of the
breed was determined as 56.7 thousand specimens. Low
boundary of the population quantity by February 2012
was 270 thousand specimens. The upper boundary of the
population quantity by February 2012 was at the level of
334 thousand specimens.

In modern times at water area of the northern Caspi-
an Sea the business activity of oil companies is becoming
more and more active. This is hydrocarbons prospecting
and production, maritime traffic. Intensity of maritime
traffic increased sharply. This is connected both with in-
tense development of oil production and with the fact
that Caspian Sea has become a part of transport corridor
«south — north». By the present day absence of hunting
is ceasing to become any threat by itself for Caspian seal.
But this threat is replaced by another one which is even
more real for its existence as species in the northern Cas-
pian Sea area — these are high tempos of oil production
development in the northern Caspian Sea area without
proper elaboration of environmental legislation in the
part of continental shelf protection. Active expansion of
oil companies is fully under way at Northern and Mid-
dle Caspian Sea areas. During the last decade almost the
entire shelf area of the Caspian Sea is a place for active
search and development of numerous oil fields (fig. 2).

Environmental monitoring of seals at the Caspian Sea
which is done by Russian companies, is limited only to
vessel route count within the boundaries of their own oil
fields. Such monitoring is unable to signal the decrease of
Caspian seal numbers as it is directed neither at estima-
tion of its population at sea nor at dynamics of shifts in
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HOHUEMNLWA OBYCTPORCTBA MECTOPORUIEHH
HCTPYHTYR

Puc. 2. Poccmitckmit

HACTIMACHOTO MOPR

— TRt
— ABOORCRT

CEKTOP IIeNbPOBOI 30HBI
Kacnmiickoro mopsi.
Fig. 2. Russian sector
“  of the Caspian Sea shelf
area.
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OKONOTMYECKMII MOHUTOPMHT Tio/eHelt Ha Kacmmu, koTo-
PBIil TIPOBOAAT POCCUIICKMe HeTAHble KOMIIAaHUY, CBOJUTCS
MMIIb K CY0BOMY MAapLIPyTHOMY €O Y4eTy B IIpefie/iaX CBOMX
He(TAHBIX MeCTOPOKAeHMIL. Takoil MOHUTOPMHT He CIOocobeH
CUTHANM3UPOBATh O CHVYDKEHMM 3aI1acOB KACIMIICKOTO TIONEH,
T.K. OH He HaIlpaBJIeH KaK Ha OLIEHKY YMCTI€HHOCTH €T0 MOIy/Is-
LMY B MOp€, TaK U AMHAMMKY JIBUXKEHNUA €ro uucneHHoctu. U,
IIOKa He MO3THO, HeOOXOMMMO CO3JaBaThb JIeliCTBEHHDI U JOI-
JKHBIV 9KOJTOTMYIeCKUI MOHUTOPMHT 33 COCTOSHIEM KaCIUIICKO-
TO TIO/IEHA KaK MHJIMKAaTOpa paBHOBeCKs 3KocucTeMbl Kacnms.
OH 1o3BONMUT HaM B OyAyILeM Jie/aTh ZONTOCPOYHBIT IPOTHO3
0 cocrostHMY 6ropecypcos B KacnmitckoM Mope 1 OIlepaTHBHO
perucTpupoBaTh AHTPOIIOT€HHOE HETaTMBHOE BO3JIEJICTBIE Ha
ero MOMY/IALMI0 KaK CO CTOPOHBI He(TAHBIX KOMIIaHUIL, MOP-
CKOTO CYHOXOJICTBA, Tak 1 pbibomoBcTBa. Kak saMbIkaroliee
3BeHO Tpoduueckoir nenu B KacrmitckoM Mope, YMCIIEHHOCTD
KacIMIICKOTO TIO/NEHA ABJAETCA [JOCTOBEPHBIM IIOKa3aTeleM
671aTOTIOTTYYHOCTY SKOCHICTEMBI B LIETIOM.

OTcyTcTBUE COBpEMEHHDBIX MCCENOBAHMII IO OIpeferne-
HUIO BeMMYMHBI HeJloydeTa BO BpeMs aBIaCheMKHU 0elbKOB He
HO03BO/IAET Oojlee TOYHO OLCHWTb UMUCIECHHOCTb IMOMY/IALUY
KacIMiiCKOTO TIOMEH:A. 3amachl KaCIMIICKOTO TIO/IEHS MOTYT Ha
50% mpeBbIIaTh pe3ynabTaThl aBuMachbeMkyu 20121 [lna Toro
9TOOBI CPaBHMBATD PE3y/NbTAThI MPEABIAYIINX C IPYTUMM IIPef-
CTOALIMMM ChEMKaMU B IIOC/IERYIOIINe TOMbI, HEOOXONUMO UX
IIPOBOJVTD IIPM OJVMHAKOBBIX METEOPOTOTMYECKUX YCIOBUAX,
4TO MpeACTaBIACTCS MPOOTEeMaTHYHbIM. JTOTO HEBO3MOXKHO
TOOUTBCA faXKe C MCIONb30BAHNEM TEIUIOBU30Pa, KOTOPDINT He
MOXXET PeTMCTPUPOBATh IPUILION B TOPOCAX IIOf] TOICTBIM C/IO-
eM 7bfia. B aToll cBA3M HEBO3MOXKHO 607Iee TOUHO OIPENeNTD
IVHAMMKY JIBVOKEHMsA YMCTIEHHOCTY MOMYAALMYN KacIMIICKOTO
TIOJIEH, T.K. BeIMYMHA HefloydeTa 6elbKoB OyfieT OTpUIaTeNb-
HO BIMATH Ha YMC/IEHHOCTDb B3POCTIBIX 0CO0ell U MPUIIIOAa KaK
B CTOPOHY YB€IMYEHM, TAK U €70 YMEHDIIEHMA.

7151 ompeneneHNs YMCIEHHOCTH TIOMY/IALIMMN TIONEHell HeoO-
XOJVIMO OHOBPEMEHHO OCYILECTBIIATD, HApsANY C aBUAY4IETOM,
TOTIOJTHUTENbHBIE HAa3eMHBIE MCCIENOBAHUA IO OIPEETeHNIO
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its quantity. And, until it’s not too late, it is necessary
to create efficient and suitable environmental moni-
toring of the state of Caspian seal as an indicator of
equilibrium of the Caspian Sea ecosystem. In future
it will allow us to make long-term forecast about the
condition of biological resources in Caspian Sea and
register swiftly anthropogenic negative influence on
its population both from the side of oil companies,
maritime traffic and from fishing. As a final link of
food chain in Caspian Sea the quantity of the Caspian
seal is an authentic indicator of well-being of the eco-
system as a whole.

Absence of up-to-date researches on determina-
tion of the undercount extent during aerial survey
of white coat seals does not allow to evaluate the
quantity of the Caspian seal population more pre-
cisely. The numbers of Caspian seal may exceed the
results of 2012 aerial survey by 50%. In order to com-
pare the results of previous aerial surveys with those
which are planned for future years, it is necessary to
perform them during the same meteorological con-
ditions which proves to be problematic. It is impos-
sible to achieve this even using thermal imager which
cannot record the cubs in ice hummocks under thick
ice cover. In this respect it is impossible to determine
more precisely the dynamics of shifts in the Caspian
seal population as the value of white coat seals un-
dercount will negatively influence the quantity of the
young specimen and cubs both in the direction of in-
crease and decrease.

To determine the quantity of the seals population
it is necessary to perform land researches to evalu-
ate the undercount of the cubs together with aerial
surveys. Such undercount can achieve various values
which depends on hydrological and meteorological
conditions of environment. The technology of ar-
ranging count areas presupposes availability of ice sea
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BeJIMYMHBI HefloydeTa IPUIIONA, KOTOopas, B 3aBUCUMOCTY OT
TUIPOTIOTMYECKIIX Y METEOPOJIOTYECKIX YCIOBIIT OKPY>KaroIeit
Cpenbl, MOXKET METh Pa3Hble 3HaUeHMsl. TeXHOIOrYsI OpraHu3a-
LM YYETHBIX IUIOLIAIOK IIPeAIoNaraeT pUCyTCTBIE MOPCKOTO
CYAHA JIEHOKOJIBHOTO THUIIA B PajiOHe IIPOBENEHMs MHCTPYMeEH-
TaJIbHOTO aBMaydeTa. B KauecTBe anbTepHATUBBI MOYXKET MCIIO/Ib-
30BaThCsI BEPTONIET, KOTOPBIN 32 HECKOIBKO YaCOB 10 aBUACHEM-
KU BBUIETAET K MECTY OpraHM3alii YYeTHBIX IUIOIAIOK.

B TopocucTolt 4acTy 71€NOBBIX MHOJENl, I7ie PACIIONArarTCs
I[eHHbIe 3a/IeXXKI, PACCTU/IAETCS IT0 TPaHNUIIaM IPSIMOYTOIbHMKA
TKaHb YePHOTO 1[BETA IIVPUHOIT 1,5 M, KOTOpas IPUIaBINBAETCS
KO JIb[Iy HeOO/MbIIIMY KycKaMI /Tbfia. [lomydaeTcs npsMoyrons-
Has ¢urypa ¢ pasmepamu ctopos 200 x 100 M, ux yepHbIe KOH-
TYpbI Ha 6e710M NbAy GukcupyeT nudposas porokamepa, KOTO-
past CHHXPOHHO paboTaeT C TeMnIoBbIM CKaHepoM «Mamaxut-M»,
YCTaHOBJIEHHBIMM B CaMOJIeTe [LA y4eTa TioseHel1 (puc. 3).

Komanpa HabmofaTenelt Ha JIbAy 32 HECKOZIBKO YacOB JIO aBU-
aydeTa TIATEe/NbHO OOC/IENyeT UCCIIENyeMblil palioH TOPOCOB Ha
npenMeT oOHapy>KeHMsI BCeX 6€IbKOB B YYETHOM IIPSIMOYTONb-
HIIKe. PerycTpupyoTcs Bce GebKy Ha JIbAY, BKII0OYast M YKPBITHS
U3 JIeNOBBIX ITIbIO, Ile OHM MOTYT IPATATbCS OT BeTpa M CBOMX
BparoB. [Toc/e 9TOr0 HayyHOE CYZHO HNOKVJAET PaioH MUCCIENO-
BaHMII 11 HAIIPaBJIsAeTCA K CIERYIOLIell YCIOBHOM TOYKe, KOTOpast
IomajiaeT Ha CAefyIOIUil TeHb NoneToB. Kaxnabli feHb aBua-
ydeTa JNO/DKEH CONPOBOXKAATHCA OpTraHM3alMell Ha JIbAY y4eT-
HBIX [UTOLIA/IOK. JTO CBSI3aHO C TEM, YTO KXK/IBIl IeHb PabOThI
caMosIeTa JIO/DKeH IPOXOIUTh B PA3HBIX PailOHAX IIPU HEOIMHA-
KOBBIX METEOPOIOTMYECKIX YCIIOBUAX OKpy»Kamomeit cpenpl. Ot-
HoleHe GpaKTIIeCKOi YMCIEHHOCTY O€IbKOB, OTY4eHHO TPy
HOMOLIY KOMaHAbI Hab/IIofaTesnelt Ha JIbAy, K KOMUYeCTBY YITeH-
HBIX 0c0o0eli BO BpeMsl aBMacCheMKV HaM JIaCT JIeVICTBUTENIbHYIO
BEJIMYMHY Hefloy4eTa OelIbKOB, KOTOPYI0 MOXXHO MCIIO/Ib30BaTh

|
| Iramounan | |
| | | nenoca (150m) |

vessel in the area where instrument aerial survey is
done. A helicopter may be used as alternative which
will fly to the place of count areas a few hours prior to
aerial survey.

In the part of ice fields with ice hummocks where
the breeding grounds are located, a black fabric 1.5 m
wide is put along the boundaries of a rectangle. This
fabric is pushed to the ice using small chunks of ice.
The result is a rectangular figure with size of sides 200
x 100 m, the black contour on white ice is recorded
by digital camera with its operation being synchro-
nized with heat scanner «Malakhit-M» installed in
the plane used for seals count (fig. 3).

A team of surveyors thoroughly examines the
surveyed hummocks area a few hours prior to aeri-
al survey in order to discover all white coat seals in
the count rectangular. All white coat seals on ice are
counted, including shelters from ice blocks where they
can take refuge from wind and their enemies. After
that scientific vessel leaves the area of survey and goes
to the next conventional point which is scheduled for
the next flight day. Every day of aerial survey must be
accompanied by arrangement of count areas on ice.
This is related to the fact that every day of the plane
operation must pass in different areas with various
meteorological conditions of environment. The corre-
lation between the actual quantity of white coat seals
received with the help of survey team on ice to the
quantity of counted specimen received during aerial
survey will give us the real value for white coat seals
undercount that can be used during extrapolation on
the entire reproduction area of Caspian seal. Suck

Puc. 3. Yyernas mno-
magKa [ OIpefe/ieHNs
BETMYMHBI HefloyJeTa
6e/IbKOB, YKPBIBAIOIIINXCS
B TOPOCUCTONM 4YacTy Jie-
TOBBIX MOJIEN.

' It cramey siMasars (4300) | -~
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IIpU SKCTPAIO/IALNN Ha BEChb apeas pa3MHOXEHNA KaCIUICKO-
ro TroneHs. Takye Ha3eMHble pa6OTI)I IIO3BOJIAT UCC/IEA0OBATEIAM
p€anbHO IIOTYYNUTD TOCTOBEPHYIO BEIMINHY HETOy4eTa 6e1bKOB
" IpoAYyUMPYIOIINX CaMOK. AHanornaHbie NCCiiefoBalnnAa B pa3-
HbI€ OBl IIOMOTYT B 6y}1yu{eM B3BCUICHHO HO]IOIZTI/I K BOIIpOCaM
HOHY}IHHI/IOHHOﬁ[ YYCIEHHOCTY M OOBEKTUBHO IIOHATH COCTOS-
HIye nomysrannn KaCIUIMCKOTr'o TIONEHS U AVMHAMUKY OBVDKEHNA
€ro 9YMC/IEHHOCTU BBEPX MJIV BHU3.

COS)IaHI/Ie MOCTOSIHHOM HaI[e)KHOf;[ CUCTEMbI MOHUTOPUHIA
3a YNCJIEHHOCTDIO MTOIY/IAINI KacIuickoro TioneHs B Kacomii-
CKOM MOp€ IIOMOXET COXPAaHUTb €ro OT AKTUBHOM 3KCITaHCUU
pOCCI/Iﬁ[CKI/IX " MEXAYHapOIHbIX Heq)TF[HI)IX MOPCKHUX KOMIIa-
HUI, TIO3BOIUT €My MIPHO COCYIIECTBOBATDH C X03AMCTBEHHOM
OEATE/IbHOCTBIO Ha Kacrun.

work on land will allow the surveyors to really receive
the authentic value of white coat seals undercount and
reproductive females. Similar researches done in dif-
ferent years will help to develop a prudent approach
in future towards issues of population quantity and to
understand impartially the condition of Caspian seals
population and dynamics of the quantity going either
up or down.

Creation of permanent reliable system of moni-
toring for the quantity of the Caspian seal popula-
tion in Caspian seal will help to protect it from active
expansion of Russian and international maritime oil
companies and will allow it to coexist peacefully with
business activity in the Caspian Sea.
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OTnnunss B MaTePUMHCKOM BK/Iajie B J€TEHbIIEN Pa3HOTO
y cuBy4a (Eumetopias jubatus) mpusiekan BHUMaHMe MHOIMX
uccnegosareneit (Trivers and Willard, 1973, Ono and Boness,
1996, Calkins et al., 1982). CyiiecTByeT MHeHHUe, YTO [leTEeHbI-
IIM-CHIHOBBSI OCTAIOTCS C MaTepsiMu Gojiee INTENbHBIN CPOK
[0 TpWUYMHE WM3HAYANbHO 00J/iee BBICOKMX ISHEPreTMIecKux
HOTpe6HOCTEN, KOTOpble OHYM He MOTYT YIZOBIETBOPUTDH TONb-
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Differences in maternal investment in male and
female Steller sea lion (Eumetopias jubatus) pups have
been the focus of many studies (Trivers and Willard,
1973, Ono and Boness, 1996, Calkins et al., 1982). It
has been proposed that male pups remain with their
mothers for a longer period of time due to their high-
er energy needs, which may not be met through inde-
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