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UHCIEeHHOCTh THXOOKEaHCKOTO MOpXKa ONpenenseTrcs ¢
MIOMOIIBIO ABHAy4YEeTOB, NPH 3TOM IS OLEHKH KOJIHYECTBa
Mop)1<e171 B KPYIHBIX IUIOTHBIX CKOIUICHUAX, TaKHUX, KakK
OeperoBbie nexouina, 00OBIYHO UCIIOJIB3YEeTCS
aspodortocremka (Estes and Gol'tsev 1984; Gilbert et al.
1990). IInoTHOCTH 3aieraHus pacCUNUTHIBACTCS IIyTEM
MOJACYETa KaXIOH 0COOM Ha YCIOBHO BBIZICICHHOM Y4YacTKe
aexouia. [loaydeHHbIH KOIDOUIHEHT YKCTPAIOTUPYETCS Ha
BCIO IUIOMIAb JIEKOMIIIA.

[MocnenHuit aBuay4eT THXOOKEAHCKOTO MOpJKa MPOBOAMICS B
1990 romy (Gilbert et al. 1990). B stor mepmonm aBTOp
TIPOBOIWII Ha3eMHbIC HAONIONCHUS HAa OEpeTroBBbIX JeKOUIIax
octpoBa  Bpanrens. Hamm  HazemHble  y4yeThl U
a’pooTOoChEMKa HE COBHAJald 10 BPEMEHH U3-3a
OTCYTCTBUSL KOOPAMHALIMU MEXJIy TIPYNIIOH, NPOBOIUBIICH
aBuayder, H  3amoBegHUKoM  «OcTtpoB  Bpanrems».
PacxoxaeHne BO BpEeMEHHM COCTABMIO OAWH J€Hb IJIs
nexOui Ha kocax ComHuTENbHAS U [laBbIIOBa M J1Ba THS JUIs

The abundance of the Pacific walrus is determined by
aerial surveys. To assess the abundance of walruses in
large and dense aggregations as shore coastal rookeries,
aerial photography is normally used (Estes and Gol'tsev
1984; Gilbert et al. 1990). Rookery density is estimated
by calculating each individual at a conventionally
isolated rookery plot. The index obtained is extended to
the entire rookery area.

The latest aerial survey of the Pacific walrus was
conducted in 1990. (Gilbert et al. 1990). During that
period the author made land observations at shore
rookeries of Wrangel Island. Our ground surveys and
aerial photography did not coincide temporally due to
lack of coordination between the aerial survey team
and the Wrangel Island reserve. The time differences
were only one day for the rookeries at the spits
Somnitelnaya and Davydov; and two days for the
rookery at Cape Blossom. On account of the huge
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nexxOuma Ha M. brmoccom. M3-3a orpoMHOr0o KonmuecTBa
MOp)KeH W pe3Kknx KoJieOaHWi WX YMCIIEHHOCTH Ha Oepery B

T€YeHHEe  CyTOK  Ha3eMHble  y4eTel ObUIM  O4YEHb
npuOIM3uTENbHBIMU. HecMOTpsi Ha 3TO, pacxoxkIeHue B
pe3ynapTaTax MOJMYYMJIOCh 3HAYUTEIBHBIM  TOJIBKO  JUIS

KaKIOro JIEKOUIA B OTAEIBLHOCTH, YTO OOBICHSICTCS
OBICTPBIM TIEPEMEUICHAEM OOJBINUX TPYII MOPXKEH OT
OJTHOTO JISKOMINA K APYroMy B TEYEHHUE KOPOTKOTO CPOKa.
Ormenka 00MmIero KOMMYecTBAa MOpXKEH Ha BcexX 3 JeKOHIax
OKazajlach OYeHb CXOJIHOH (TalJI.).

ABTOpY yHalmoch O3HAKOMHTBHCS CO CHHMKaMH OeperoBBhIX
nexxOum Mop)kel octpoBa Bpanrens, caenanabivu B 1990 r.
JInst pacueTa YUCIIEHHOCTH MOPYKEH HCIOIL30BajoCh 2 THIIA
(OTOCHMMKOB: ~ CHENaHHBIE C IIOMOIIBIO  CIEIHAITBEHON
anmaparypbl, ycTaHOBJIeHHOW Ha camoliete AH-26, a Takxke
35-mm  ¢ororpaduu, caeraHHBIE W3  WLIIOMHHATOpa
JUTMHHO(OKYCHBIM O0BeKTHBOM. HU Ha TeX, HH Ha APYTHX
COBEPIICHHO HE OBLTM BUAHBI MOJIOJBIC JXUBOTHBIC 1O 3-
JIETHETO BO3pacTa, KOTOPble OOBIYHO pa3MeIlalTcs Ha
CInMHaX Marepell M cocemHux Mopyked. Ha QoTtocHmMEKax
OUepTaHWs UX TeJ CIHUBAIOTCS C TEIaMH B3POCIBIX MOpPXKEH,
Ha KOTOPBIX OHH IekaT. Takum 00pa3oM, 3Ta KaTeropus
BBINTAJA€T U3 pacueTa YNCICHHOCTH MOPJKEH Ha JIexoure.

number of walruses and sharp variation of their
abundance on the shore and during the day, terrestrial
surveys were only tentative. Despite that, the
differences in the results obtained were only minor
except those for each individual rookery, which is
accounted for by rapid displacement of large groups of
walruses from one rookery to another in a short period
of time. The estimate of the total number of walruses at
all the three rookeries proved very similar (Table).

The author had a chance of familiarizing himself with
the photographs of shore rookeries of walruses of the
Wrangel Island made in 1990. To estimate walrus
abundance two types of photos were used, which were
taken with special equipment installed in AN-26
aircraft and also 35-mm photographs taken from a
viewport with a long focal lens. Neither showed young
animals up to 3 years of age, which normally are placed
on the backs of their mothers or neighboring walruses.
In the photos, their body outlines merged with the
bodies of adult walruses on which they were lying.
Thus, the above age class is not taken into account in
walrus counts at the rookery.

Tabn. CpaBHUTENbHAS OIIEHKA YUCIIEHHOCTH MOPIKeH Ha OeperoBsIxX Jexoumax octpoBa Bpanrens B 1990 r.
Table. The comparative estimates of walruses number in Wrangel Island coastal haulouts in 1990

Meic bioccom Koca ComuuTenbHas Koca /laBbiioBa Hroro
Cape Blossom Somnitelnaya Spit Davydova Spit Total
HaszemHbie yueTsl
(Kounes 1991) 50000 71000 4000 125000
Ground counts
(Kochnev 1991)
Pesynbrarsl
a’pOPOTOCHEMKH
(Gilbert t al. 1992) 76702 32946 3151 112799
Counts from aerial
photographs
(Gilbert et al. 1992)
OpnHoBpeMeHHO ¢ ydyeramu ducieHHocTd B 1990 roxy aBrop | Concurrently with surveys in 1990, the author

MPOBOJIMII OINPEJEJICHUE MTO0JIOBO3PACTHOIO COCTaBa MOpPIKEH
Ha OeperoBbIx JiexxOuiax octposa Bpanrens. [Ton u Bo3pacr
Ka)kJJOH 0COOM OLICHUBAJICSI BU3YaJIbHO C IIOMOIIBIO TAOIHIIBI
XapaKTepHBIX OCOOCHHOCTEH (eHOTHIIa W  IIPU3HAKOB
MOJIOBOTO JUMOP(H3Ma pa3sHbIX BO3PACTHBIX TPYIIT MOpPXKeH
(Fay and Kelly 1989). lons MonoabIx 3Bepeit B Bo3pacTe 10
3 ner, T.e. TeX, KOTOpbIe HE3aMETHbl Ha (DOTOCHUMKAX,
cocraBmwia 19,34%. Ora mudpa, mo cymecTBy, SBISETCS
ko3 hunmeHTOM Hejoyvera MOpIKei METOJIOM
a’podoTtocreMkn. Takum 00pa3oM, HEIOy4eT MOpKeH Ha
OeperoBbIx JexOumax octpoBa Bpanrens B 1990 .
cocraBus He MeHee 27000 KUBOTHBIX.

[Ipomomkast wucciaenOBaHMS Ha OCTpPOBe Bpanrens, Mbl
TIOJTY YHITH Oouee MPEJCTaBUTEIHEHYIO BEIOOPKY,
OTPAXKAIONIYIO TTOJIOBO3PACTHYIO CTPYKTYPY BPaHTEIbCKON
TPYIIUAPOBKH MOpXKeH. Jons MOJOIBIX KMBOTHBIX 1O 3-X
JIETHErO Bo3pacrta Kosedanach W3 rojia B roj U, B CPEIAHEM,
3a mepuon ¢ 1989 mo 1997 rr. BKIIOYUTETHHO COCTaBHIIA
17,82% (puc. 1).

Heckonbko HuXke Tpomopiusi MOp’KEeW 3TOro BO3pacTa Ha

determined age and sex composition of walruses at the
coastal rookeries of Wrangel Island. The age and sex of
each individual was determined visually with a table of
the characteristic features of the phenotype and the sex
dimorphism characters of different age groups of
walruses (Fay and Kelly 1989). The proportion of young
animals aged under 3 years, i.e., those that are
inconspicuous in photos was 19.34%. That figures
actually an underestimate index in aerial photography
walrus survey. Thus, an underestimate of walruses at
coastal rookeries of Wrangel Island in 1990 was at least
27000 individuals.

Our subsequent surveys on Wrangel Island yielded a
more representative sample reflecting age and sex
structure of the Wrangel walrus group. The proportion
of young individuals under three years of age varied
with years and, on the average, from 1989 through 1997
inclusive it was 17.82% (Fig. 1).

Somewhat lower is the proportion of walruses of the
same age at the shore rookeries of another mixed group
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0eperoBbIX JIEXKOUIAX IPyroi CMEIaHHONW TPYIIUPOBKH — B
Anagpipckom  3amuBe  (10,27%). Pacuer caeman 1o
ory6smkoBaHHbIM Marepuanam 1984-1989 rr. (I'paues 1988,
I'paue u Mpemvpun 1991), a Taxkxke 1O JaHHBIM,
HOJIyYeHHBIM Ha JiexOuie kockl PaTkbiH (Oyxta Pynuepa) B
1999 u 2001 rr. aBTopom u B 2000 r. I1.B. I'puropoBuuem

(puc. 1).

[TpumepHO Takas >ke J0Js )KUBOTHBIX B BO3pacTe J10 3 JeT —
9,21% 6bu1a otMedena Hamu B 2003 r. Ha octpoBe Komounn
B Uykotckom mope (puc. 1). Heobxoanmo 3amMeTuTh, 4TO 3T
mudpa oTpakaeT CyMMHPOBAHHBIC JaHHBIE BCEX YYETOB
[TOJIOBO3PACTHOIO COCTaBa B repuon ¢ 4 CeHrsops mo 13
OKTSI0ps1, B TO BpeMs Kak IIPOIOPLHUS MOJIOAHIKA BO3pacTana
B TEYEHHE JIKOMIIHOrO Ce30Ha W B TMOCIEAHEH aeKaze
CeHTSIOps, Korja OOBIYHO IPOBOJWIINCH  aBUAYYETBHI,
cocraBuia 15,29%.

[Ipeobnafmanue caMOK ¥ MOJIOAHSKA XapakTEpHO JUIA
OoJyibIIMHCTBA  JISKOMII, (OPMUPYIOLIUXCS OCEHBIO Ha
ceBepHOM Modepekbe UyKOTKH, a TakKe B CEBEPHOW 4acTH
Amnazpipckoro 3anuBa (puc. 2). IMEHHO Ha 3THX JeKOHIIax
KOHIICHTPHUPYETCS OOJBLINHCTBO MOPXKEH, YUUTHIBAEMBIX BO
BpeMsI OCeHHHX aBHaoOiseToB. B 1990 rony Ha HuX 3ameraio
mout 70% Bcex ydYTEHHBIX Mopked. Takum obOpasom,
HeJoy4eT MOJOIBIX 3Bepell Ipu aBHao030pax MOXKET
JOCTUraTh 3HAUUTEIBHBIX Pa3MEPOB.

in Anadyr Bay (10.27%). The estimate was based on
published data 1984-1989 (I'paues 1988, I'payeB u
Memvpua 1991), And also data obtained at the rookery
of the Rekyn Spit (Rudder Bay) in 1999 and 2001 by the
author and in 2000 by P.V. Grigorovich (Fig. 1).

Roughly a similar proportion of animals aged under 3
years — 9.21% was recorded by us in 2003 on Kolyuchin
Island in the Chukchi Sea (Fig. 1). It should be noted
that the above figure reflects the merged data of all the
surveys of age and sex composition between September
4 and October 13, whereas during that time the
proportion of juveniles increased in the course of
rookery season and during the last ten days of
September when aerial surveys were conducted, it
accounted for 15.29%.

The predominance of females and juveniles is
characteristic for the majority of rookeries that were
established in autumn on the northern coast of Chukotka
and also in the northern Anadyr Bay (Fig. 2). It is at
those rookeries that the majority of walruses counted in
the course of autumn aerial surveys concentrate. In
1990, those rookeries were used by 70% of all the
counted walruses. Thus the underestimate of young
individuals in case of aerial surveys can be quite
considerable.

OcTpoe BpaHrens, 1989-1997 OcTpoe Konw4uH, 2003
Wrangel Island Kolyuchin Island
n=1572 calves (-2  Monodeie n=391 calves 0-2 Monodsie
years old ~ (-2 mem years old ~ 0-2 nem
IV 18% / 9%
ad+sad > | ad+sad more ad+sad =
2 nem 2 years old 2 nem gd+sad more
52% 919 2 years old

AHagbIpCKWA 3anue, 1984-2001

Puc. 1. Joaa morodvix mopyceii 6
sozpace 0-2 1em Ha cMEWAHHBLY
pepezoablx Texcoutuax Yyxomun

Anadyr Gulf
n=5364 calves (-2  Monodele
years old 0-2 rem
/_ 10%
ad+szad =
2 nem ad+sad more

8909 2 years old

K coxanennio, H Ha OTHOM M3 3THX JISKOMIII, 32 HCKITIOYCHUEM
octpoBoB Bpanrens u Komtoumn, a Takke B AHaIbIPCKOM
OTIPEZICTICHUIO
CooTHOLIEHNE TOJIOBO3PACTHBIX
TpyII, B TOM YHCIIE, JOJS MOJIOJHSKA, HA HUX MOXET CHJIBHO
pasnuuarscsi. BeposTHO, mpomopiys caMOK C MOJIOAHSKOM IO

3aJIMBE, HC TIPOBOANINCH
IIOJIOBO3PACTHOTO  COCTaBa.

paboTel O

Fig. 1. Parts of voung walruses (-2
years old at the sex-mixed coastal
haulouts af Chukotka

Unfortunately, none of those rookeries, except the
islands Wrangel and Kolyuchin, or the one in
Anadyr Bay have been surveyed for sex and age
composition. The ratio of sex and age classes,
including the proportion of juveniles may differ
greatly in those localities. Presumably, the
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OTHOIIEHWIO K  B3POCABIM  CaMIaM  YMEHBIIAETCs MO
HampasJIeHUIO K  bepuHroBy  mponmBy, OAHAaKO  3TO
HpPeAINoJoKeHHe HeoOX0AMMO NPOBEpUTh. BO3MOXKHO, caMKH ¢
MOJIOJIHSIKOM, MUTpupytolmue wu3 Apkruueckoro OacceiiHa,
3aHUMAIOT 3HAYMTENIFHYIO JIOJII0 Ha MHOTHX JISKOHIIAX,
oOpasyrommxcs Ha pycckol cTopoHe bepunHroBa mposnusa B
oceHHnil ce3oH. Ha ostux nexOumax (mbic HyHsiMo, Mbic
Kpuryron, octpoB ParmanoBa (Bombmoi Jlnomun)) Ttakxe
PETYIAPHO TOJCUUTHIBAIOT MOPXKEH BO BpeMs OCEHHHX
aBHAy4YeTOB, HO HHUKTO HE HPOBOIMJ pabOT IO ONpENeNICHUIO
MIOJIOBO3PACTHOTO COCTABA.

Mbl cuuTaeM, 4YTO IpPU pacCdYeTe YHUCIECHHOCTH MOIYJISLUU

THXOOKEaHCKOTO MOp)Ka Ha OCHOBE aBHAY4YE€TOB HEOOXOAMMO

IMPUHUMATb BO BHUMAHHUE U3JIOKCHHBIC (l)aKTbl. HyTI/l CHUXKCHUS

HOFpGLL[HOCTCﬁ Ipy aBUay4d€Tax BUIAATCA CICAYIOUIUMU:

® N3y4ycHUE CE30HHOU 51 MEKT0J0BOU JUHAMUKHU
MOJIOBO3PACTHOM CTPYKTYphl IPYHNIHPOBOK MOpXKEH Ha Bcex
PETYIISIPHBIX OEPETOBBIX JICKOUIIIAX;

® KOppEKLHs pe3yJbTaTOB aBHaydeTa IYTEM COIIOCTaBIEHUS C

proportion of females with young in relation to
adult males declines towards Bering Strait,
however, this assumption needs to be tested.
Presumably, females with pups migrating from the
Arctic Basin account for a large proportion at
numerous rookeries formed on the Russian side of
Bering Strait in autumn. At those rookeries (Cape
Nunyamo, Cape Krigugon; Cape Ratmanov (The
Great Diomede) they also count walruses in the
course of aerial surveys, but age and sex
composition was never determined.

We believe that assessment of the Pacific walrus

population size as based on aerial surveys should

take into account the above facts. The error in aerial
survey can be reduced in the following way:

e Investigation of seasonal and inter-annual
dynamics of age and sex structure of walrus
groups at all regular shore rookeries;

e Correction of the results of aerial surveys by

JAaHHBIMH  TIapaJUIeIbHBIX  OCperoBeIX HAONIONEHWA Ha comparison with data of concurrent shore
OCHOBHBIX JIEKOHMIIAX; observations at the main rookeries;

® HCIIONB30BaHME  Tpu  adpodoTocheMke  coBpeMmeHHOH | e Aerieal photography relying on sophisticated
nu(poBOH ammapaTypsl, MO3BOJAIONIEH MOIYYUTH CHUMKH C digital equipment permitting high-resolution
MaKCHUMAaJIbHO BBICOKHUM Pa3pelICHHEM. photographs.

BOCTOYHO-CMBWMPCKOE MOPE
EAST-SIBERIAN SEA

QcTpoe EpaHrens
Wrangel Island

CHUKCHI SEA
HYKOTKA

CHUKOTKA

11
ANADYR
{ GULF
AHATRICCHH
3AIMTME

10

BEPWHIMOBO MOPE
BERING SEA

YYKOTCKOE MOPE

Puc.2. Haubonee saHble cMetiaHHLIe nexbuLya
mopretl Ha Yykomue e 1990-2003 22,

Fig.2. The most important sex-mixed coastal
haulouts of pacific walrus in Chukotka in 1990-2003
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