Yakunes M.B. n ap. Jlexbuwe muxookeaHckozo mopxa (Odobenus rosmarus divergens) Ha meice Cepoye-KameHs (HYykomckoe ...)

MIPOO/DKNUTD MccrenoBanus nexouina mpic Ceppaue-Kamens | to continue further studies of the Cape Serdtse-Kamen
U pacllMpUTh MOHUTOPMHIOBBIE pabOThI Ha Apyrux nex6m- | haulout and develop monitoring works on other rooker-
max YyKOTCKOTO ITOTyoCTPOBa. ies of the Chukchi Peninsula.

Ta67. [TonoBo3pactHOI cocTaB Mopykeit, morubmmx Ha M. Cepriie-Kamens B 2013 1.
Tab Sex and age composition of walruses died on the Cape Serdtse-Kamen in 2013

Bospact / Age
ITon / Sex
0 1 2 Juv 3 | 45 | sad | adfsad | 6-9 | 10-15 | ad | B0/

Total

camupl / males 15 7 4 0 2 8 0 0 9 6 0 51
camku / females 7 4 3 0 3 5 0 0 61 37 10 130

HOT He OnpeRenet /| 7 2 2 0 3 0 0 1 1 0 26

sex indeterminate

Bcero / Total 32 18 9 2 5 16 0 0 71 44 10 207
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Pacuet uncneHHocTn 6enbix megBeaen B BOCTOUHOI YacTu bapeHueBa mops u loro-3anagHom

yacT Kapckoro mops no pesynbratam MHOrosieTHUX HabnogeHnn ¢ nefo0KoNoB
Yenunyes H.I., lopaes 0.U., Excos A.B.
MypmaHckuli mopckoli 6uonozuyeckuti uHcmumym PAH, MypmaHck, Poccua

Estimation of the polar bear number in the eastern part of the Barents Sea and the south-western

part of the Kara Sea on the results of perennial observations with icebreakers
Chelintsev N.G., Goryaev Y.l., Yezhov A.V.
Murmansk Marine Biological Institute RAS, Murmansk, Russia

C 1997 no 2013 rr. MypMaHCKMM MOPCKUM OYOJIOTIYe- In 1997-2013 Murmansk Marine Biological Institute
CKVIM MHCTUTYTOM IPOBOJVIINCDH JefOKONbHble MappyT- | conducted icebreaker transect surveys of polar bears dur-
Hble y4eThbl Oe/bIX MefBelell BO BpeMsA IPOBOJOK CyAoB | ing posting ships in the south-western part of the Kara
B Ioro-3amajHoi yactu Kapckoro Mops u BoctouHol yacTyt | Sea and the eastern part of the Barents Sea (Topsies u ap.
Bapennesa mops (TopsieB u ip. 2004, Matumos u fp. 2013). | 2004, Marumos u fp. 2013). The maps of distribution of
KapTocxeMbl pasMellieHVs yYeTHBIX MapILIPyTOB M BCTped | survey transects and bear detections are shown in Fig. 1.
MeJiBefiell IpMBefeHbl Ha puc. 1. The survey was conducted with both sides of the ship

YdeT npoBoauics ¢ 060ux 60pTOB CynHa Ha mojtoce - | at a strip width of 1 km on each side. Survey transects
pyHOI 1 KM ¢ Kaxgoro 6opra. Y4eTHble MapuIpyThl 3a Ie- | from 1997 to 2013 were grouped in 32 chronologically
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Puc. 1. Ha cxeme cneBa moKa3aHO pasMelleHMe YYETHBIX MapIIPYTOB 3a Iepuof y4eToB B 1997-2013 IT., BbIfleNIeH
TaKXKe KOHTYP YYETHOI TePPUTOPUN, Ha KOTOPOIT ITPOBOJMIICS pacyeT YMCIeHHOCTH Gerbix MeaBereit. Ha cxeme cripaBa
[IOKa3aHbI TOYKM OOHAPY)KEHNS OAMHOYHBIX MeIBefiell ¥ CeMeITHbIX TPYII Ha YYeTHO TEPPUTOPUIL.

Fig. 1. On the map to the left is shown the placement of survey transects for the period 1997-2013; is shown also the
circuit of survey territory on which the number of polar bears was calculated. On the map to the right are shown the
points of detection of single bears and family groups on survey territory.

pyox ¢ 1997 1o 2013 rr. 6b1IM CrpyHIMpPOBaHsI B 32 XPOHO-
JIOTUYECKN Pa3fe€IeHHbIX y4e€Ta, IPOBOAVBIINXCA B 6aro-
TIPUATHBIX [/ 06Hapy>1<eHMH MepnBeneit ycnoBuax. Kaxmbiin
y4eT 0603HAYA/ICS COOTBETCTBYOLIVIMI MECAL[AMU U TOOM
IIPOBENEHNA YIE€THDBIX MapIIPYTOB.

s pacuera uymcnennoctu 6envix Menseneit H.T. Ye-
NMHIEBBIM ObUTa paspaboTaHa cCrieluajbHas KOMIBIOTEp-
Has nporpamma «BEJIBIVT MEJIBE[Ib — PACYET», B ko-
TOPOI MCIIONb30BAJICA METOJ, Pa3felbHOM SKCTPAIlOIALNMI
(Henmuuies, 2000) n cnoco6 OLEHKM CpefHeB3BeLIeHHBIX
3HAYEeHUIM TMJIOTHOCTU HaceleHUs M YUCAeHHOCTU 6e}IbIX
MeZBeZell Ha OCHOBE COBOKYIIHBIX IAaHHBIX BCEX IIPOBeeH-
HbIX YI€TOB.

[TpuMeHeHMe MeTOfa pas3fe/NlbHON SKCTPANONALUY 00-
YC/IOB/ICHO OOJBIION HEPaBHOMEPHOCTBIO pa3MelleHNs
Y4Y€THBIX MapHIPyTOB Ha YY€THOI TeppuTOpun. [I1s ncKmo-
YeHUsT OGONBIION CUCTEMATUIECKON OWMOKM, BBI3BAHHOIM
HEpaBHOMEPHOCTDIO Pa3MeIl[eHlsI MapIIPyTOB Ha Teppu-
TOPMM C Pa3HOI IVIOTHOCTBIO HACETIeHN:A, BCA TePPUTOPHS
ydeTa 6blIa [IOfje/IeHa Ha 16 IPsIMOYTONIbHIKOB — CEKTOPOB
Ppa3mebHON SKCTPAMONALNY, B KaXX/IOM 113 KOTOPBIX IIPOBO-
IVICS OTMIEIBHBII PACUeT YUCIEHHOCTI OeNbIX MeIBETEN 110
TaHHBIM IIPOBEJIEHHOr0 y4eTa. CxeMa CeKTOPOB pasfieNTbHON
SKCTPANONANNYN OCTaBalach HEM3MEHHO J/IA BCEX YYETOB,
B3ATHIX B pacyeT. B KadecTBe mpuMepa Ha puc. 2 MOKa3aHa
KapTocxeMa y4eTa B sHBape-mapre 2013 1.

JIns KaXk[joro y4eTa B IpOrpaMMe COCTAB/IAETCS pacyeT-
Has Tab/nIa, IpUMep KOTOPOIL A/IsI fJAHHBIX y4eTa B sHBa-
pe-mapte 2013 r. IpeAcTaBIEH HIDKE.

Marine Mammals of the Holarctic. 2015. Vol. 2

separate surveys held in favorable conditions for the de-
tection of bears. Each survey is designated by the corre-
sponding months and year of its holding.

To calculate the number of polar bears N. G. Chelint-
sev developed a computer program «<POLAR BEAR —
CALCULATIOND», in which was used the method of
separate extrapolation (Chelintsev, 2000) and the method
of calculation of weighted average estimates of the popu-
lation density and abundance of polar bears on the basis
of aggregate data for all conducted surveys.

The application of separate extrapolation is caused by
very uneven placement of survey transects on count terri-
tory. Therefore the entire count territory was divided into
16 rectangles, on each of which a separate calculation of
the extrapolated number of polar bears for survey data is
conducted. The scheme of separate extrapolation sectors
remained unchanged for all surveys taken into calcula-
tion. As an example, on fig. 2 is shown a map of survey in
January-March 2013.

For each survey in the program is compiled a calcu-
lation table, an example of which for the survey data in
January-March 2013 is presented below.

For each extrapolation sector, in which are placed
the survey transects, in the corresponding row of Table
1 is introduced the following information: the number of
total bears detected in the sector, the number of young
bears in female groups and the summary length of the
survey transects in the sector. The measured value of the
marine area of the corresponding extrapolation sector is
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J/IsT KaXJIoTo CeKTopa SKCTPAIojsiLyy, B KOTOPOM pas-
MeIIa/IUCh YYeTHbIe MapIIPyThl, B COOTBETCTBYIOMIYIO CTPOKY
Tab/1. 1 BHOCATCSA C/IeRyIomie JaHHbIE: YMCTIO0 BCeX 0OHAPY>KeH-
HBIX MeIBefiell B CEKTOpPE, YMC/IO MOJIOABIX MeABENEN B ceMell-
HBIX TPYIIIAX ¥ CyMMapHas I/IMHA yYeTHBIX MapIIpPyTOB B CEK-
TOpe. ABTOMAaTMYeCKY NIPOCTABIISETCS M3MePEeHHasI 3apaHee 1o
KapTe BelIMYMHA MOPCKOJ IIIONA/{M JaHHOTO CEKTOpa 9KCTpa-
MOJIALINY, €C/IM B CEKTOPE pa3MeIaloTcA YYeTHbIe MapLIPYThL.

[l KOHKPETHOTO y4eTa MIOTHOCTb Hacenenus (d,) u sxc-
TPATIONMMPOBAaHHAA YMCIEHHOCTh (N,) GenbIX MefBerieit B s-M
Y4eTHOM CEKTOpe, Ifie MMEIOTCSA y4eTHbIe MapIIPyThl, paccul-
TBHIBAIOTCA COOTBETCTBEHHO 10 pOpMyIaMm:

d=n/LW=n_/q N=d.Q, (1)
T/ie n_— YIC/IO MeTBefiell, 0OHAPY)KEHHBIX B $-M CEKTOPe Ha Map-
HIpyTax CyMMapHOU minHoit L kv; W — mmpuHa y9eTHO 1o~
70Chl, paBHas 2 kM; 4 = L W— rutowjafib y4€THOV JIEHTHL B $-M
CeKTOpe B KB. KM; Q — MOPCKas MIOWA/ib §-TO CEKTOPa B KB. KM.

A6comoTHasA 1 OTHOCUTENbHAA (B OMAX eNVHUIBI) CTaTH-
CTUYECKME OUIMOKY HKCTPATONMPOBAHHOI OIIEHKM UYMCTEHHO-
cTrt GeTBIX MefIBETeN B §-M CEKTOPE PACCUMTHIBAIOTCS MCXOMS U3
[IPEAIIONIOXEeHNsI O CIYYAlHOM Pa3MeLeHIN B3POCIBIX OeIbIX
MeJiBeflell Ha TepPUTOPUY JAHHOTO CEKTOPa COOTBETCTBEHHO I10

dbopmynam:

m(Ns)= Ns/\/ns - ny,s > e(Ns)= 1/ ng— ny,s 2)
rge ny,s — YUCIIO 06HaPY)K€HHbIX MOJJIOABIX MeﬂBe,[[eﬁ[ IIpm caM-
KaxX B $-M ceKTope.

CyMMapHaH YV CJII€EHHOCTDb N Cpe,[[HHFI IIZIOTHOCTDb HAaCEeJIEHUA
6e/bIx MefiBefieil BO BCEX TeX CEKTOpax, Ife ObUIM pasMeleHbl
Y4€THbBIE MapIHPyTI)I, paCC‘-H/ITbIBaIOTCH COOTBETCTBEHHO IIO

dbopmynam:
N=)'N,. d=N/Q ©)

rme Q — cyMMapHasa MOpPCKas IUIOIa/ib BCEX CEKTOPOB, ITie
pasMeIlamich y4eTHbIe MapIIPYThl B JAHHOM y4eTe, B KB. KM.
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Puc. 2. Kaprocxema pasMmelleHNs y4eTHBIX
MapupyToB 1 BCTpe€d 6e}IbIX MCHBCHCI./'I npn yde-
Te B AHBape-mapTe 2013 r. IlokasaHbl rpaHu-
bl 16 CEKTOpPOB pasfeNbHON 3KCTPAIO/ALIN.
BcTpeun MepBepmeit: KpPyXXKM — O[UMHOYHBIE
MeJIBEY, TPEYTONbHUKI — MeBENVIBI C OTHUM
MEIBEKOHKOM, KBagpaTbl — MEABENNILDI C IBY-
M1 MeBEXXATaMIL.

Fig. 2. The map of ship transects and meet-
ings of polar bears, detected in January-March
2013. The boundaries of the 16 sectors of separate
extrapolation are shown. Bear meetings: mugs —
single bears, triangles — females with one cub,
squares — females with two cubs.

introduced automatically, if in the sector are placed
the survey transects.

For a given survey the population density (d ) and
the extrapolated number of polar bears (N) in the
s-th survey sector, where there are survey transects,
are calculated by the formulas:

d=n/LW=n_/q N=dQ, (1)
where n_-the number of bears detected in the s-th
sector on transects total length L, km; W — the width
of count strip, which is equal to 2 km; g = L W — the
area of count strip in the s-th sector in square km; Q -
the marine area of the sector in sq. km.

Absolute and relative (expressed as a decimal) sta-
tistical errors of extrapolated estimates of the polar
bear number in the s-th sector are calculated on the
assumption of random placement of adult polar bears
in the area of the sector by the formulas:

m(Ns)= Ns/\/ns Ry e(Ns)=1/ ng _ny,s’(2)

where n  — the number of detected cubs with fe-
males in the s-th sector.

The total number and the average population den-
sity of polar bears in all those sectors, where survey
transects are placed, are calculated by the formulas:

N=)'N,. d=N/Q 0

N
where Q — the total marine area of all sectors, in
which are placed transects in given survey, in square
km.

Absolute and relative statistical errors of the esti-
mation of the polar bear number in territory of the all
16 sectors for data of conducted survey are calculated
by the formulas:

m(N)= /gmz(Ns) . e(N)=m(N)/N (4

Mopckue mnekonutatowme fonapktmkm. 2015. Tom 2
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Tab6n. 1. PacyeT IVIOTHOCTM HacelleHMS ¥ YMCTEHHOCTY Oe/IbIX MefiBefiell 0 IaHHbIM ydeTa C JIelOKO/Ia B SHBape-

mapre 2013 1.

Tab. 1. Calculation of population density and abundance of polar bears on survey data in January-March 2013.

HaTa: SuBapp-mapT 2013 . [ITnpuHa y4eTHOI MOMOCHI (KM): 5
Date: January-March 2013 A width of observation strip (km):
Ho- Yneno o6- Ywucno HnuHa ITnomanp Mopck. IKcTparno- CraTucTuyeckas
Mep HAD-X MefBe- Y4€eTHOrO ydetnoit | Ilnmor-nHOoCTh T7I011. JIMPOBaH- ommbxa
CeK- P JKaT npu MapIi- JIEHTBI Haces-s CeKTopa HOE€ 4YMCTIO Statistical error
6enpix 5 ) 5 .
Topa . caMKax pyTa (xm) (xm?) (oc./xm?) (xm?) MefBeneit
MefBerieit . .
Sec- Number Number Length of Area of Popu-lation Marine Extrapo- a6co- | orHOCH-
tor of cubs in count count density area lated JIOTHAS | TerpHAs
of detected . . . 2
num- bears family transect strip (ind/km?) of sector number absolute | relative
ber groups (km) (km?) (km?) of bears
1
2
3
4
5
6
7 5 2 237,6 475,2 0,0105 91388 961,6 555,2 0,577
8 7 4 200 400 0,0175 87919 1538,6 888,3 0,577
9
10 130,55 261,1 0 76726
11 2 339,7 679,4 0,0029 54137 159,4 112,7 0,707
12 7 4 232,38 464,76 0,0151 30320 456,7 263,7 0,577
13 193 386 0 86879
14 2 422,6 845,2 0,0024 62092 146,9 103,9 0,707
15 67,22 134,44 0 26097
16
MZ‘;IF © 23 10 1823,1 3646,2 0,0063 515558 3263,1 1091 | 0,334

AOCONMIOTHAS M OTHOCUTENbHASA CTATUCTUYECKUE OLIMOKU
OLI€HKN 4YMCI€HHOCTU 6enbIx Me,[[BeIICf;[ Ha Bceit y‘{eTHOI‘/'I TEP-
puropyun 1no AaHHBIM HPOBEAEHHOI'O y4€Ta pacCUMTBIBAIOTCA
COOTBETCTBCHHO II0 (1)0pMynaM:

m(N)= > m*(N,) . e(N)=m(N)/N 4)

AHaOrmYHbIM 06pa3oM MPOU3BOINUTCS 3AMOTHEHNE PACUET-
HBIX Tab/INI[ M IPOBOAMTCS PACUET YUCIIEHHOCTI OeNBIX MefBe-
Telt 171 KaXJ0TO U3 yYETOB, BK/IIOYEHHbIX B pacyeT.

Ecnu oneHka 4mcieHHOCTM NPOBOJAUTCA IO COBOKYITHBIM
HaHHBIM k y4eTOB, TO IJIS KaXJOTO $-TO CeKTOpa 3KCTPALONA-
IUY B IpOrpaMMe pacCYMTBIBAETCA CyMMapHoOe 3a Bce k yde-
TOB 4VC/IO YUTEHHBIX Ge/IbIX MefBenieil (ns’ (k)) ¥ 91CIIO MOJIOMIBIX

MefiBejieit Ipu camkax (1, . ) COOTBETCTBEHHO 110 GOpMy/IaM:

s, (k) =Z”s,i » My.s.(k) =Z”y,s,i (5)
4 i

roe nsi — YMC/I0 YYTEHHBIX 6epIx MCJIBCJIGI“/I B i-M Y4€TE B $-M

Marine Mammals of the Holarctic. 2015. Vol. 2

Similarly is made the filling of calculation table
and is calculated the polar bear number for each of
the surveys included in the calculation.

If the polar bear number estimation is carried out
on the aggregate data of k surveys, then for each s-th
extrapolation sector in the program is calculated the
number of detected polar bears (n, (k)) and the num-
ber of young bears with females (n__, ) for the all k

(k)
surveys by the formulas respectively:

ns’(k) = Zns’i ’ nY9s’(k) = ZnY9s’i (5)
i i

where n_; — the number of detected bears in the i-th
survey in the s-th sector, n _, — the number of de-
tected young bears with females in the i-th survey in
the s-th sector.

The summary length of survey transects (L)
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CeKTOpe, 7, — YIC/IO YYTEHHBIX MOMIO/BIX MeJIBENIEi IIPU CaM-
Kax B i-M y4eTe B $-M CEKTope.

CymmapHas /IMHa y4eTHbIX MapwpyTos (L ) u miomann
Y€THOI NIeHTHI (g, ;) 3a k y9€TOB B $-M CEKTOpE PacCIUThIBA-
I0TCSl COOTBETCTBEHHO IO hopMyIaM:

Loy =2 L+ sy = 2 4s.i (6)
i i

e L, — vHa y4eTHBIX MApIIPYTOB IIPY i-M yYeTe B §-M CeK-
TOpE, ¢, — IUIOLAAb YIETHOI JIEHTBI IIPY i-M Y4€Te B §-M CeK-
Tope.

CpenHeB3BellIeHHble OLIEHK) IIOTHOCTY HAacCelIeHMs (ds,(k))
U YUCTIEHHOCTU (Ns,(k)) 6enbIx MenBereli 3a k y4eTOB B §-M CeK-
TOpEe PacCYUTHIBAIOTCS COOTBETCTBEHHO 110 GOpMyIaM:

dy k) = Mg ky /s k) » Nty = s, i0)@s ()
Ecnu
HOM

IpeACTaBUTb  BBIpAKEHUE  CpeHeB3BelleH-
IVIOTHOCTM  HacelleHUs B  pasBepHyToOll  Qopme

ds,(k) = ns,(k)/qs,(k) = st,i qs,i/zqs,i
i i , TO BUJTHO,

YTO IJIOTHOCTD HACE/IEHNA NIPY i-M yY€Te B §-M CEKTOPE ds,i=ns’ 7
q,; BK/IIOYCHA B pAacyeT CPe/IHEB3BEIICHHON ITIOTHOCTY Hacese-
HUS C BECOBBIM K03 (PUIMEHTOM, ITPOMOPIIIOHAIBHBIM COOT-
BETCTBYIOILEN IIOIIAM YIETHOM JIEHThI q,;

AGCOMIOTHAA 1M OTHOCUTENIbHAS CTATUCTUYECKVE ONIMOKM
CPEeHEB3BELIEHHON OL€HKM YMCIEHHOCTU OenbIX MenBenmeit
B $-M CEKTOpe IO JaHHBIM k y4eTOB PacCUMTHIBAIOTCA COOTBET-
CTBEHHO 110 popMyIaMm:

m(N s,(k))= Ny ) / s ey = Py, s.0h)

e(N s,(k))= 1/ sy = Py.s.0h)

CpenHeB3BellleHHbIE OLIEHKM YMCIEHHOCTM ¥ IIOTHOCTU
HacesleHUst GebIX MefiBefiell Ha BCell yIeTHOI TEPPUTOPUL 10
TaHHBIM k y4eTOB pacCUMTBIBAIOTCS COOTBETCTBEHHO IO (op-
My/aM:

>

Ny =2 Nohy > 4oy = Ny /Quy )
S

e Q) — CyMMapHas MOpPCKas IIOIIaJb BCEX CEKTOPOB, Iie
PpasMelaoTcsA ydeTHbIe MapIIPyThI BO BCeX K yueTax.
AG6COMIOTHAST M OTHOCUTETIbHAS CTATUCTUYECKVE OUINMOKM
CpefjHeB3BelIEHHOI OLIEHKI YMCIeHHOCTH OeNbIX MefBefell 110
TaHHBIM k y4eTOB Ha BCell YYETHOI TePPUTOPUM PacCUUTHIBA-
I0TCSL COOTBETCTBEHHO 110 (OpMyIaM:

,(10)
e Ny )= m(N o )/ Ny

Hwuxe npuseneHa cBopHas Tabm. 2, B KOTOPOJ IpefCTaB-
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and observation strip area (g, ,)) for the all k surveys
in the s-th sector are calculated by the formulas:

Loy =2 Ly - sy = 2 45,7 (6)
i i

where L_, — the length of survey transects for the
i-th survey in the s-th sector, q_, — the observation
strip area for the i-th survey in the s-th sector.

Weighted average estimates of population density
d, (k)) and the number (N, (k)) of polar bears for k sur-
veys in the s-th sector are calculated by the formulas:

dy k) = N5,y s,k - N,y = 5,105 7)
If we present the expression of average population
density in the expanded form

ds,(k) = ”s,(k)/qs,(k) = st,i qs,i/zqs,i
i i

, we can see that the population density for the i-th
survey in the s-th sector d_=n_/q_, is included in the
calculation of the weighted average population den-
sity with a weighting factor proportional to the strip
area for the i-th survey in the s-th sector g_,

Absolute and relative statistical errors of the esti-
mation of weighted average number of polar bears in
the s-th sector for the data of k surveys are calculated
by the formulas:

’"(N 5,(K) )= N iy / s k) = My 5, 0h)

e(N 5,(k) )= 1/ s k) = My 5,0h)

Weighted average estimates of number and popu-
lation density of polar bears on whole territory of 16
extrapolation sectors for the data of k surveys are cal-
culated by the formulas:

Ny =2 Nshy 4y = Natoy [ Quay 9)

N
where Q o the total marine area of all sectors where
are placed count transects in all k surveys.

Absolute and relative statistical errors of the
weighted average estimation of the polar bear num-

ber for the data of k surveys are calculated by the for-
mulas:

’"(N(k))= 1/Z’”Z(A’s,(k)) ;
s ,(10)

e Ny )=m(N o )/ Ny

Below there is a summary table 2 that shows the
weighted average estimates of population density and
number of polar bears for the data of 32 surveys con-
ducted from April 1997 to May 2013.

>
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JIeH pacyeT CpefjHeB3BelIEHHbIX OIIeHOK IVIOTHOCTY Hace/leHUs
Y1 YMCTIEHHOCTH OeIbIX MefiBefieil IO JaHHBIM 32-X Y4eTOB, IIpo-
BEJEHHbIX ¢ anpend 1997 r. o mait 2013 1.

Ha puc. 3 mpexncraBneHa o6beMHasi TUCTOTpaMMa CpefHe-
B3BEILEHHBIX OIIEHOK IVIOTHOCTY HacereHus Oenblx MenBemei
B BBIJIE/ICHHBIX CEKTOpaX SKCTPANO/ALMY IO JaHHBIM Bcex 32
yderoB. Hanbonbinme oneHKN cpefHeB3BeIIEHHON ITIOTHOCTU
HaceneHus 6enbix menBeneit (6onee 3 oc. Ha 1000 KB. KM) mpu-
xopATcA Ha 3, 4, 7, 8, 10, 12, 14 ceKTOpBI pasfenbHOM 9KCTPAIIo-
ALY,

PacueTHas oljeHKa CpeHEB3BELIEHHON YMC/IEHHOCTH OebIX
MefIBeJiell B MICCTIEA0BAHHOM PaliOHe 10 JAHHBIM BCeX 32 y4eTOB
coctaBieT 3081 0co6b. [loBepuUTeNbHBI MHTEPBAlT OLEHKU
CpeJHeB3BeIlIeHHOJ YMCIeHHOCT) IIPY OTHOCUTENIBbHONM CTaTU-
cTMYeckoil ommoke 6,9% u ypoBHe noBepus 95% cOCTaBsgeT
2700-3500 ocobeii.

Jst cpaBHeHMsI clienaeM MPSIMON pacyeT YUCIEHHOCTH Oe-
TbIX MefiBefeit N, 6e3 pasjielleHNs TepPUTOPUY YUeTa Ha pas-
Ie/bHbIe CEKTOpa SKCTPAIONALVK 110 GopMye

The highest values of the polar bear population
density occure in 3, 4, 7, 8, 10, 12, 14 sectors of sep-
arate extrapolation. Fig. 3 shows a histogram of the
weighted average estimates of the polar bear popu-
lation density in the 15 extrapolation sectors for the
data of the all 32 surveys.

The weighted average estimation of the polar bear
number in the studied area for the data of all 32 sur-
veys is equal to 3081 individuals. Confidence interval
of the polar bear estimation for the relative statistical
error of 7% and for the 95% confidence level is equal
to 2700-3500 individuals.

For comparison we will make a direct calculation
of the number of polar bears N, ., without division
of survey territory into separate extrapolation sectors
by formula

Nairk) = Q(k)Z”s,(k) / Z Is,(k) - (11)
N S

When substituting into the formula (11) the
corresponding values given in the last row of Ta-

Tab6n. 2. CBopHas pacueTHas Tabmyua mis 32-X y4eToB, IPOBefeHHbIX B 1997-2013 rr.
Table 2. Summary calculation table for 32 surveys conducted in 1997-2013.

" Ynero Yucno Hnmuna Iromans IInot- Mopck. IKCTparno- CraTmcTmdeckas
o- obHap-x MefiBe-KaT | YYeTHOTO yaeTHo HOCTb IUIOLIL. JMPOBaH- | oo o Statistical
Mep pu Mapi- Hacen-s CeKTOpa | HOe 4UCIIo
6embIx JIEHTBI 5 5 . error
CeK- . caMKax pyTa (kM) ) (oc./xm?) (km?) Ma- | wmemBemeit
MejBeen (xm?) Area .
Topa Sec- Number Length of Popu- rine Extrapo-
Number . of count . abco- | otHOCH-
tor of cubs in count . lation den- area lated
of detected . strip . JIIOTHasA | TelbHaA
num-ber bears family transect (km?) sity of sector number absolute | relative
groups (km) (ind/km?) (km?) of bears
1 98,0 196,0 0,00000 93267
2 1 1469,2 2938,3 0,00034 80866 27,5 27,5 1,000
3 62 20 5898,4 11796,8 0,00526 78134 410,6 63,4 0,154
4 21 9 2816,1 5632,2 0,00373 93267 347,8 100,4 0,289
5 597,3 1194,6 0,00000 92116
6 169,2 338,3 0,00000 58442
7 36 11 4454,7 8909,5 0,00404 91388 369,3 73,9 0,200
8 95 29 8546,8 17093,6 0,00556 87919 488,6 60,1 0,123
9 174,8 349,6 0,00000 76802
10 68 25 3321,6 6643,1 0,01024 76726 785,4 119,8 0,152
11 25 10 4314,0 8628,0 0,00290 54137 156,9 40,5 0,258
12 23 8 2042,6 4085,3 0,00563 30320 170,7 44,1 0,258
13 8 2 3035,3 6070,7 0,00132 86879 114,5 46,7 0,408
14 38 10 5627,3 11254,5 0,00338 62092 209,6 39,6 0,189
15 138,5 276,9 0,00000 26097
16
Wroro
All 377 124 42703,8 85407,5 0,00283 1088452 3080,9 213,6 0,069
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0,012+

0,01+
0,008+
0,006
0,004
0,002

9,10,11,12
13,14,15,16

Nairaey = Qi) 23 Ms k) / 2 s.hy - (1)
N S

ITpu nopcranoBke B popmyny (11) cCOOTBETCTBYIOIINX 3Ha-
YEHWI, IPEACTAaB/IEHHBIX B MTOTOBOV CTPOKE TabmI. 3, IOy YNT-
CsI OLleHKa YucieHHocT N dir(k)=1088452><377/ 85408=4804 (oc.)
CO 3HAUYUTEIbHON CUCTEMATUYECKOM OIIMOKON 3aBbIIIEHN,
paBHOI 1723 oc. 3aBbllieHne OLeHKM Ha 56% BbI3BaHO Oojee
BBICOKOJI OTHOCUTEIBHOI IIIOIIA[bI0 0OCIENOBaHNA B CEKTO-
Pax ¢ MOBBIIIEHHON IUVIOTHOCTBIO HaceleHMs, IpeX[e BCero,
B ceKTopax 3, 8, 14. IIpuBefieHHbBIN IpMUMep pacyeTa IOKa3bIBa-
€T, 4TO IIpU UCIOIb30BAaHUY METOMA Pa3fe/lbHON SKCTPaIos-
LMY TIPOVUCXOANT KOPPEKIMSI CUCTEMATUIECKON OMMOKY 3aBbl-
LIEHN s, BBI3BAaHHOM HEPAaBHOMEPHOCTDBIO pa3MeIll€HNs YUY€ THBIX
MapIIPYTOB Ha TEPPUTOPUN yUETa.

ITpu mcronb3oBaHNMM TAHHBIX MHOTOJICTHUX Y4eTOB OelbIx
MeJBefiell C JIeIOKONIOB YC/IOBME HEM3MEHHOCTY pa3MelleHNsA
KVBOTHBIX Ha YYeTHOU TeppUTOPUM B pasHble TOAbI (3a He-
puor; ¢ 1997 o 2013 rr.) u B pasHble CE30HBI He COOMIOAI0TCS
13-32 HEOJVHAKOBOCTU COCTOSIHMS JIeOBBIX IIOJIENl U MUTpa-
UM MenBeneil. B 4acTHOCTH, YMCIIEHHOCTh O€/IBbIX MeNBenell,
HaXOJALIMXCA Ha YYETHONM TEPPUTOPUN, CYLIeCTBEHHO 3aBUCUT
OT Ce30Ha, KOIJia MPOBOAMINCH y4eThl. Mbl mpoBenu pacuer
Cpe/{HEB3BEILEHHOI YMCIIEHHOCTH OeblX MefiBefieil 10 COBO-
KYIHBIM JaHHBIM PasHbIX JIET pasfielbHO JUIA JBYX CE30HOB,
YCIOBHO, «3UMbl» — 14 y4€TOB, IIPOBEEHHBIX B IEPUOJ, «JIe-
Kabpb-MapT», 11, YCIOBHO, «BECHBI» — 15 y4eTOB, IIPOBEIEHHBIX
B IIepUO]| «aIpenb-Maii». [Ipu 3TOM UCK/II0UeHBI JaHHbIE TOIBKO
TPEX yUeTOB: «OKTAOPb-HOsI6pb 2002», «HO6pb-eKkabpp 2005»
n «mapT-anpenb 2008».

PesynbraThl pacyeTa CpefHEB3BEIIEHHBIX OL€HOK YMC/IEH-
HOCTU MEBEMEN B KaXKIOM M3 CEKTOPOB UM Ha BCEW Y4YETHOIN
TePPUTOPUM JI IBYX Pa3HbIX CE30HOB IIPUBENICHDI B TA0L. 3.

Januble Tab1. 3 MOKa3bIBAIOT, YTO CPEJHEB3BEIIEHHAS «Be-
CEeHHsISI» YUCTEHHOCTb Oe/bIX MefiBefiell JOCTOBEPHO MeEHbIIIE,
4eM «3VMMHsIsI» YMCIIeHHOCTD (Ha 1215 ocobeit), rmaBHbIM 06pa-
30M, 3a CYET JOCTOBEPHO MEHDBIINX OL€EHOK YMCIEHHOCTU B 7, 8
n 12 cexTopax.
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Puc. 3. CpenneB3BellleHHbIe OLIEHKM IIJIOT-
HOCTM HaceseHust Oenblx MenBepet (0C./KB. KM)
110 JAHHBIM 32 y4eTOB B 15 ceKTOpax 3KCTpaIo-
JIALUY, B KOTOPHIX HAXOAWINCH yYeTHbIE Map-
mpyTel. HoMepa ceKTOpPOB yKas3aHbI CIpaBa OT
rucrorpamMmsl. [eorpadmyaeckoe monoxenne cex-
TOPOB B yY€THOM peryoHe II0Ka3aHO Ha PUC. 2.

Fig. 3. Weighted average estimates of popu-
lation density of polar bears (ind. / km?) for the
data of 32 surveys in 15 sectors of extrapolation,
in which there were survey transects. Geographi-
cal location of sectors is shown in Fig. 2. Sector
numbers are indicated to the right of the histo-
gram.

ble 3, is obtained the estimate of the bear number
N, ,,=1088452x377/85408=4804 with significant
overestimation bias equal to 4804-3081=1723 bears.
Overestimation by 56% is caused to higher relative
area of the observation in the sectors with high popu-
lation density, especially in sectors 3, 8, 14. The above
example of calculation shows that because of using
the separate extrapolation is achieved the correction
of the systematic overestimation error caused by un-
even distribution of the observation transects in the
survey territory.

In case of using of data of long-term surveys of po-
lar bears with icebreakers the conditions of immuta-
bility of animal placing in different years (1997-2013)
and seasons are not saved because of various states of
ice fields and migration of bears. The number of polar
bears that are found on surveyed territory essentially
depends on the season, when the surveys were con-
ducted. Therefore, the above estimate is weighted not
only by years, but by different seasons. We calculated
the number of polar bears for different years separate-
ly for two seasons, conditionally, “Winter” (14 surveys
conducted during the “December-March”) and, con-
ditionally, “Spring” (15 surveys conducted during the
“April -May ). In this are excluded only the data of
the three surveys: “October-November 2002, “No-
vember-December 2005 and “March-April 2008”.
The results of estimates of bears in each of sectors and
at whole territory in two different seasons are shown
in Table. 3.

Data of table 3 shows that the average weighted
“spring” number estimate of polar bears is reliable less
(on 1215 ind.) than the “winter” number estimate,
mainly due to lower estimates of the number esti-
mates in 7, 8 and 12 sectors.

Registered cases of high number of bears in sec-
tors adjacent to the southern shore of the Kara Sea (7,
8, 12 sectors), coincide with abnormally cold winters,

Mopckune mnekonutawwme fonapktmuku. 2015. Tom 2
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Ta6mmia 3. OLeHKM YMCIEHHOCTY Ge/bIX MeiBefieil [0 JaHHbIM 14 y4eToB, IPOBEEHHBIX B «3UMHIE» MeCSALbI («e-
KaOpb-MapT»), U 110 JaHHBIM 15 y4eTOB, IPOBEIEeHHbIX B «BeCEHHMe» MeCALbl («alpenb-Maii»). [locToBepHOe pasmyue
OLIEHOK YMCIEHHOCTY MefiBefiell /I IBYX Pa3HbIX CE30HOB OTMEYEHO 3Be3[0UKOII *.

Table 3. Estimates of the number of polar bears for the data of the 14 surveys conducted in the “winter” months (“De-
cember-March”), and for the data of 15 surveys conducted in the “spring” months (“April-May”). A significant difference
in estimates of the number of bears in two different seasons is noted with an asterisk *.

Hannbple 14 «3MMHMX» Y9€TOB Jannbie 15 «<BeCEHHMX» YIETOB
Data of 14 “winter” surveys Data of 15 “spring” surveys
Ho- Yucno Hnunaa Onenka Abc-s Yucno Hnmunaa Onenka Abc-s Paznuyue oneHok
YYC/I-TU 110
Mep 00H-X Y4YeTHBIX YYICTIEH - crar-s 00H-X Y4YeTHBIX YUICTIEH - cTar-s
KPUTEPUIO
CeK- 6erbix MapuIpy- HOCTHU ommnbka | 6enbix Mapuipy- HOCTHU oumbka Crologenta Dif-
TOopa | MemB-it TOB (KM) MenBeeit Abso- MeLB-Ii TOB (KM) MenBezent Abso- ference of num-
Sec- | Number Length Extrapo- lute Number Length Extrapo- lute ber on Student
tor of detec- of count lated statis- | of detec- | of count lated statis- criterion
num- ted transect number tical ted transect number tical
ber bears (km) of bears error bears (km) of bears error
1 98
2 163 1 1306 31 31
3 11 999 430 152 37 3654 396 78 0,20
4 1 195 239 239 20 2621 356 107 0,45
5 165 432
6 8 161
7 25 1588 719 174 8 2330 157 70 2,99*
8 53 2840 820 139 27 4039 294 67 3,42*
9 33 141
10 38 1824 799 167 30 1497 769 172 0,13
11 11 1605 186 70 14 2709 140 50 0,53
12 20 1019 297 82 3 636 72 51 2,33*
13 2 1518 57 57 6 1518 172 77 1,20
14 15 1905 244 77 23 3722 192 45 0,59
15 92 46
16
MZ‘I{ °l 176 13954 3792 422 169 24911 2577 265 2,44%

Ciryqanm perucTpanyuy BbICOKOJ YMCIEHHOCTH MeIBeniel
B CEKTOpax, IpWIeXAIuX K 1KHOMY 6epery Kapckoro mops,
COBIIAZIAIOT C AHOMA/IbHO XOJIOJHBIMM 3MMaMU, KOITia CIIOYEH-
HOCTb 71bfja HOBO3€eMENTbCKOTO JIEHOBOTO MAacCUMBa KPUTUIECKU
BBICOKA JI/ISl >KMBOTHBIX Ha ero 6onpeli miomanu (>90%). Be-
POSITHO, B Takue 3VMMBI 3Bepy (B IIEPBYIO O4epefb, CeMeilHbIe
TPYILIBI) MUTPHPYIOT Ha 10T, B 06macts O6b-Ennceitckoit u KOx-
Hot HoBo3eMenbcKo 3anpuIaiHbIX IOIbIHEN, ITie YCIOBUA 1A
OXOTBI OO7lee OaronpusTHBI. YMEHbBIIEHNE YMCIEHHOCTH Mej-
Befleil B 9TVX CEKTOPAX, [0 JAHHBIM BECEHHUX yIETOB, MOXET
OBITH BBI3BAHO OOLINMM CHYDKEHVEM CIUIOYEHHOCTH JIbA B MOpPE
B 9TOT IIEPUOT U, KaK CIIEICTBIE, PACCESTHIEM MEBENIEN B CEBEP-
HOM ¥ CEBEPO-BOCTOYHOM HATIPAB/IEHNSIX 3 IIPEfE/Ibl YIETHOTO
nonuroHa (cM. taxxe [opsieB u fip. 2004, Marumios u ap. 2013).

Marine Mammals of the Holarctic. 2015. Vol. 2

when the concentration of ice on most of the Novaya
Zemlya ice massif is critically high for animals (>
90%). Perhaps in such winters animals (primarily —
family groups) migrate to south to the area of the
Ob-Yeniseiskaya and Yuzhnaya Novozemelskaya flaw
polynyas, where conditions for hunting are more fa-
vorable. The reduction of the number of bears in these
sectors according to spring surveys can be caused by
a general decline in sea ice concentration in this pe-
riod and, as a consequence, by the scattering of bears
in northern and north-easterly directions beyond
the accounting polygon (see also Iopsie u ap. 2004,
Martuos u fp. 2013).

In the practice of surveys of polar bears there have
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B mpakTuke y4eToB OenbIX MefBefeil ObIIM Caydyan, KOrma
OTHETIbHBbIE YacTy YYETHOU TeppUTOpuy 0O6CIefoBamich IO-
BTOPHO C MHTEPBAJIOM B HECKOIbKO Hefeb, HaIpuMep, IIpu
aBMaydeTe OenbIX MefBefell ¢ UCIoNb30BaHueM camonera VJI-
14 nemoBoit aBuapasBenku B Poccuiickoit ApkTtuke B 1988 T.
(Belikov et al. 1991; Yenuuues 2003; 2004). B aTom yuerte npu
CpPaBHUTENBHO HEOONMBbIIOM, MeHee 3-4 Helenb, MHTepBae
MeX[y IoJieTaMM IIPeAIoaraaoch, 4To 0OCTefOBaHNIO IIOfI-
BepraeTcs OffHa M Ta >Ke MOMy/ALMA U pa3MellleHye KUBOTHBIX
3a IIepyOJ, yueTa M3MeHAeTCA HecyllecTBeHHO. OIleHKa YMCIIeH-
HocTH GenbIX MefiBefiell B paitoHe Kapckoro Mopsi 1o JaHHbIM
aBMay4eToOB B Mapre-anpene 1988 I. ¢ UCIIONb30BaHMEM JIEHO-
BOJT aBMapasBefKy paBHAMach 11514321 ocobb. bonee Huskas
OlLleHKa YMC/IEHHOCTH OeNbIX MefBefieil 10 CPaBHEHUIO C OLleH-
KaMM, TTOTy4eHHBIMU IIPU y4eTe C Cy[Ha, CKOpee BCETO, ABMAET-
Cs1 CTIefCTBMEM IPOITyCKa 3HAUUTENbHO 4acTy MefBefeil mpu
BBICOKOJ CKOPOCTH IOJIETA.

BrickasbIBaeTcs NpeAToNnoXKeHye O BO3MOXKHOM 3aBblllle-
HUMY OLIEHKV YMCIIEHHOCT OeIbIX MefiBeniell IpM ydeTe C JIefo-
KOJIOB BCTIE[ICTBUE «IIPUTSDKEHMA» MefBefleil K JIeJOKOTbHbIM
TpaccaM. JTO ABJIEHNE He U3YY€HO, I MbI TIOKA OCTaBJ/IsAEM 3TO
mpepmonoxenye 6e3 orBeTa. Hy>XHbI HOMONMHUTENIbHbIE UCCIIE-
OOBaHMA ISl KOTMYECTBEHHON OLIEHKM STOTO SIBJIEHUS U BBe-
TeHUsA COOTBETCTBYIONLIEl OMPaBKY Ha OIIEHKY YMCTIEHHOCTI.

Perynsaphble y4eThl ¢ cygHa BO BpeMsA NEe[OBbIX IIPOBOJIOK
MOTYT NPUMEHATHCA KaK CPAaBHUTEIBHO HEJOPOTroil U JOCTa-
TOYHO 3¢ (EKTUBHBIN CIOCOO MOHUTOPUHTA OENbIX MelBemei
B JJaHHOM peruoHe. KpoMme OIleHKM 4MCI€HHOCTU MONYIALN
6enbIx MeBefeil M XapaKkTepa MX pasMelleHNUsA B YYCTHOM pe-
IMOHe COOpaHHBIN MaTepyuas MMeeT TaK)Xe HeCOMHEHHYIO Ha-
YYHYI0O U TPAKTUYECKYI0 II€HHOCTb [Ji OLEHKU COCTOAHMA
HONY/IALVM II0 AeMorpaduyeckuM nokasarensaMm. Hampumep,
MOJKET OBITH OIlEHEH TAKOJ BaXKHBIN [TOKA3aTelb KaK OTHOIIE-
HI€ YMCIEHHOCTU MOJIOABIX MefBefiell B CeMeNHBbIX I'pyIIax
K ofIeli YMC/IEHHOCT OOHAPY>KeHHBIX Oe/bIX MefBefiell, KO-
TOPBIJI IO JJAHHBIM IIPOBEJeHHBIX y4eTOB (CM. Tabl. 2) paBeH
p=124/377=0,329 (33%).

ITpu ydeTax c cygHa MOXKHO TaK>Ke HEIOCPENCTBEHHO Olle-
HUTH QUNOTIOTMYECKOE COCTOsIHYE OeTbIX MeIBeMIell, IPOBECTH
MOHUTOPVHI COCTOSIHUA JIbJja B MeCTax OOHapy>KeHuUs MefBe-
Zeli ¥ MX KOPMOBOJI 6a3bl, B IIEPBYIO O4epelb, TIOICHEIL.

been cases when separate parts of count area were
surveyed again after few weeks, for example during
the surveys of polar bears with using IL-14 aerial ice
reconnaissance in the Russian Arctic in 1988 (Belikov
et al, 1991; Chelintsev 2003, 2004). In this survey with
a relatively small interval (less than 3-4 weeks) be-
tween flights it was assumed that the survey is con-
ducted for the same population and that the placing
of animals in the all period of surveys does not change
significantly. Estimation of the number of polar bears
in the Kara Sea on data of the aerial survey in March-
April 1988 was equal to 1151£321 individuals. Lower
estimation of the number of polar bears compare to
the estimations obtained with the help of icebreakers,
perhaps due to the fact that much of the bears was
skipped because of the high speed flight.

The assumption of a possible overestimation of
the number of polar bears in survey with icebreakers
due to "attraction” of the bears to icebreaking routes.
This phenomenon has not been studied, and we do
reserve this assumption unanswered. More research
is needed to quantify this phenomenon and the in-
troduction of corresponding amendments to the esti-
mate of the number.

Regular surveys by the icebreakers can be used
as a relatively inexpensive and very efficient method
for monitoring of polar bears in the region. In addi-
tion to the estimation of number of polar bear and of
the nature of their placement in the survey territory
the collected material also has an undoubted scien-
tific and practical value for the assessment of popu-
lation state by demographic indexes. For example,
can be estimated such an important indicator as the
ratio of the number of young bears in family groups
to the total number of detected polar bears, which, ac-
cording to surveys carried out (see. Table. 2) is equal
p=124/377=0.329 (33%).

The surveys from the ship allow also directly as-
sess the physiological condition of polar bears, to con-
duct the monitoring of ice conditions in the places of
bear detection and their prey, primarily seals.
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MHcTpyMmeHTanbHble aBUAaCcbEMKMN KacNUINCKNX TioneHen (Phoca caspica) Ha WeHHbIX 3aneXKax
YepHook B.W.", Kyaneyoe B.B.%, KysHeyoes H.B.', Llunynux C.B? Bacunves A.H.'
1. HayyHo-uccnedosamenbckuli uHcmumym «funpopwei6gpniom», Cankm-llemepG6ype, Poccus
2. Kacnutickuii Hay4yHo-ucciedosamesbckuli UHcmumym pbibHo2o xo3aticmea, AcmpaxaHe, Poccus

Instrumental aerial survey of Caspian seals (Phoca caspica) on breeding grounds
Chernook V.I.", Kuznetsov V.V.2, Kuznetsov N.V.', Shipulin 5.V.2, Vasilyev A.N.
1. Scientific and Research Institute «Giprorybflot», Saint-Petersburg, Russia
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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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