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Ha nmpotsokernu nocnenaux 30 €T mpocTpaHCTBEHHO-BpPe-
MEHHOE paclpe/ielieHie TUXOOKEaHCKOT0 MOpXa B JIETHE-
OCEHHHMH TepHUo] 3aMETHO W3MeHmIoch. Hambomee spko
STH W3MEHEHHUS BBIPAXEHBI B POCTE HCIONB30BAHUS MOP-
’)kamMu  OeperoBbIX MecTooOMTaHuil B UyKOTCKOM Mope
(Kouner 2004, MacCracken 2012). B cBs3u ¢ 3TM 0co-
00¢ 3Ha"YeHue MPHUoOPETaeT AOJTOBPEMEHHBI MOHUTOPHUHT
OeperoBbIX JISKOMII MOPIKEH, ITO3BOJISIONINN ITOTYYUTh
aKTyaJbHBIE CBEICHUS O COCTOSHWH TPYIIIHPOBKUA THXO-
OKEaHCKOTO MOpKa, HaryJIMBarolleicss B JIETHE-OCEHHMM
nepron B Uykorckom mope. Cpeny MOIENBHBIX JIeKOUII]
KPYIHEHIINM [0 YHCIIEHHOCTH >KUBOTHBIX SIBIISIETCS paii-
on mbica Cepmane-Kamenp, re B OCEHHHH mepron coOu-
paetcs ocHOBHasi yacTh nomyisiuu (Kounes, 2010). Mo-
HUTOPUHT 3TOTO Jexomma Beaercs ¢ 2009 . 1 oTpakeH B
MHOTOUMCIIEHHBIX TmyOnukanusax (YakwmeB u ap., 2012,
2014; Yaxwues, Kounes, 2014, 2016). B xoae MoHUTOpHH-
TOBBIX pabOT OCHOBHOE BHHMAHHE YIENACTCS CE30HHON
JMMHAMHKE YHUCIIEHHOCTH MOpIKe Ha Oepery u B IpUOpexK-
HOW aKBaTOPWH, ITOJIOBO3PACTHOW CTPYKType OEperoBbIX
3aJICKEK, CMEPTHOCTU U (PakTOpaM OECITOKONCTBA MOPIKEH.

Over the past 30 years, the spatial and temporal
distribution of the Pacific walrus in summer and
fall has changed dramatically. These changes are
manifested most obviously in the increased use of
the coastal habitats by walruses in the Chukchi Sea
(Kochnev 2004, MacCracken 2012). For this reason,
long-term monitoring of the coastal haulout sites
is of particular importance, as it allows collection
of important data to assess the status of the Pacific
walrus group feeding in the Chukchi Sea in summer
-fall. Among the important haulouts is the site located
near Cape Serdtse-Kamen, with the highest number
of animals, where the major part of the population
aggregates in the fall (Kochnev, 2010). This haulout
has been monitored since 2009 and is described
in numerous publications (Chakilev et al., 2012,
2014; Chakilev, Kochnev 2014, 2016). During the
monitoring, the main focus is put on the seasonal
dynamics of walrus numbers on the shore and in
the coastal waters, sex and age structure of coastal
haulouts, mortality, and disturbance factors.
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B npencraBnennoil paboTe MpHBENCHBI AAaHHBIE, COOpaH-
HEBIE B paiioHe Mpica Cepame-Kamens ¢ 3 ceHTOps 1mo 7 Ho-
s10ps1 2016 1. B x0me 297 wacoB u ¢ 3 ceHTA0ps 1Mo 30 OKTAOPs
2017 r. B Xome 346 4acoB eXeqHEBHBIX HAOIIOIEHHUI.

OI1eHKy YHCIICHHOCTH MOpPKeH NMPOBOAWIN B TEUEHHE BCe-
IO NepHroja 3ajeraHus 3Bepei Ha Oepery U MCIOJIb30BaHUs
MMH aKBaTOpHU B paiioHe JIeKOHUIIA 10 METOIUKaM, OITH-
canHbM paHee (Koune, 1999a, pykonucHbie MaTepUabl).
Jlnst nony4eHus exxeaHeBHOW HHPOPMAIMU O YUCIICHHOCTH
MOp el 0OBIYHO IPUMEHSUICS BU3YaJIbHBIH YUET C HCIOJb-
3oBaHueM 8- u 10-kparHOro OuHOKIEH. [y yueToB ObLIH
BBIOpaHBI MyHKTHI Ha OeperoBbIX 0OpbIBax, OTKYy/a MaKCH-
MaJIbHO TPOCMAaTPHBAIIUCh Y4YacTKH JexoOuma. I[TyHKTbI
ObuTH pacnionoxensl Ha Bbicote OT 10 1o 40 M HajL ypoBHEM
Mopsi. Ha oTHOCHTENbHO HEOONBIIMX ydacTKax MOJICYET
BEJM NOTroJ0BHO. [Ipy 4YMCIIEHHOCTH MOp>KeW CBBIIIE He-
CKOJIBKHX COTEH IUIOLIa/b 3aJIEKKH IT1a30MEPHO pa3duBaiu
Ha MpaBUIbHBIE TEOMETPUYECKUE (DUTYPhI M Ha KaXKIOM U3
MOTYYEHHBIX Y4aCTKOB MOACUUTHIBAIIM KOJIUYIECTBO 3Bepeil,
JIeXAIIMX 10 JIMHUSM OCHOBAHUS U BBICOTHI IAHHOM (ury-
pel. Uncno Mopxkel Ha y4acTKe ONPENENsId ¢ IOMOILLBIO
(hopMyJIBI IITOLIAM, NPUMEHSIEMOM TS TaHHOH (DUTYPBL

ITpy kaXI0M BH3YaJIbHOM YHUETE ONpPENEIISUIN TaKXkKe KO-
JIMYECTBO MOpXkeW B Boie. Bes Buanmas akBaropus mia-
30MEpHO JIENMIACh HA YYACTKH C PA3IMYHON IIOTHOCTBHIO
JKMBOTHBIX. Ha yJacTkax ¢ HE3HaYMTENbHBIM YHCIIOM 3BE-
peii BeJics mozcyeT Kax o ocodn. Eciu mmotHOCTS 3Bepeit
ObLTa BBICOKA, HAIIPUMEDP, HEMOCPEACTBEHHO BOJHM3H JICK-
6wu1na, TO OIEHNBAIIH IUIOIIA b, 3aHUMAEMYIO JECATHIO JKH-
BOTHBIMH, @ 3aT€M BH3YaJIbHO SKCTPAIOIMPOBAIN Ha BECh
YYaCTOK BBICOKOH INTOTHOCTH. I1py 04eHb OONBIINX CKOTLIE-
HUSAX MOpXEH B BOZIE OTIEPHUPOBAIIH «COTHSIMM» U «THICSYa-
MI» 3Beper. Tem ke cnocoOOM OLIEHWBANN YHCICHHOCTD
MOpKEW IpPU BBICOKOM YMCIIEHHOCTH Ha CaMOM KpYITHOM
ydacTtke Jiexxounma — B Oyxre Konnckus.

B 2017 r. anst mHedt ¢ Hanbosee BHICOKOW YHCICHHOCTBIO
Mopikel B OyxTe K9HHCKUH OTHOBPEMEHHO C BU3YallbHBI-
MU y4eTaMH UCIIONB30BaIN U TutomiaaHoi Meron (Koures,
1999a). M3MepeHys MI0IaA1 U COCTABIEHUE CXEMBI y4acT-
ka mpoBoawau B 2009 u 2010 rr. Ha sty cxemy B 2017 .
HAHOCHJIM OYCPTAHUS 3aJICXKKH, Kpast KOTOPOH OIpeeisiIH
0 OPUEHTUPAM Ha MECTHOCTH, a 3aTEM PACCUATHIBAIN YHC-
JIEHHOCTb MOPKEH.

B Hekoropble JHM 4YacTh HEOONBIIUX H3OJIMPOBAHHBIX
YYaCTKOB JISKOHIIA HE TTPOCMATPHUBAJIach ¢ Oepera, mod3To-
MY HCIIOJIb30BaJIN IKCIIEPTHYIO OLIEHKY, UCXOMS U3 TPEIbl-
JIYILIeH OLEHKH YHUCICHHOCTH U MOTOHBIX YCIOBHIA.

B neprion ¢ 8 o 25 okta6pst 2017 1. 06a coaBTOpa IPOBOIH-
JIM HE3aBUCHMYIO OHOBPEMEHHYIO OLICHKY YHCIICHHOCTH 1

In the present study, we provide the data collected at
the site near Cape Serdtse-Kamen from September
3 to November 7, 2016 (297 hours of observations)
and from September 3 to October 30, 2017 (346 h of
observations).

The number of walruses was estimated throughout
the period of animals presence on the shore and in
the water area adjacent to the haulout by the methods
described earlier (Kochnev, 1999a; handwritten
notes). To obtain daily information on the number of
walruses, we usually performed visual counts using
8x and 10x binoculars. Positions for observation were
set up on the coastal cliffs, from which the most of the
haulout area was visible. The observation points were
located at an altitude of 10 to 40 m above sea level.
In relatively small sections, all animals were counted
individually. When the number of walruses was over
a few hundred, the haulout area was visually divided
into regular geometric shapes, and all animals located
along the imaginary lines of the base and the hight of
this shape were counted. The number of walruses in
each of the resulting plots was then calculated using
the area formula for this shape.

Number of walruses in the water was also determined
during each count. The entire visible area of water
was divided into plots with different densities of
animals. In plots with a small number of animals,
each individual was counted. If the density of animals
was high, for example, in the immediate proximity to
the haulout, we estimated a portion of plot occupied
by ten animals, which then was visually extrapolated
to the entire plot of high density. In case of very large
aggregations of walruses in the water, we rounded the
numbers to “hundreds” and “thousands” of animals.
In the largest part of the haulout, in Keniskin Bay, the
number of walruses during their high abundance was
estimated using the same approach.

In 2017, the areal method (Kochnev 1999a) was used
along with visual counts on the days of the highest
number of walruses in Keniskin Bay. The area was
measured and a plan of the area was composed in
2009 and 2010. In 2017, the outline of the haulout was
superimposed on the plan, with its edges determined
by the landmarks, and then the number of walruses
was counted.

There were several days when some of the small
isolated parts of the haulout were not visible from
the shore, and, thus, we used an expert assessment
based on the previous number estimates and weather
conditions.
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B Ka4eCTBE UTOTOBOTO NPUHUMAIIH CpelHEe 3HAUCHUE YHC-
J1a 3Bepel Kak Ha Oepery, Tak 1 B IPHOPEXHON 30HE.

OlLieHKy I0J0BO3PacTHOTO COCTaBa MPOBOAWIIM IO CTaH-
JIAPTHOM METO/IMKE ITyTEM YYETOB KMBOTHBIX pa3 B ISTH/I-
HEBKY Ha pa3HbIX y4acTkax jiexouina (Kounes 19996). [Ton
Y BO3PACT Ka)KI0T0 3Bepsl OLIEHHBAIIU 110 0COOEHHOCTSIM K-
crepbepa (Fay, Kelly 1989). B BbIOOpKY BKITFOUQIIH TOJIBKO
TEX MOPIKEH, MOJI ¥ BO3PACT KOTOPBIX YIaJI0Ch OIPENENIUTh
C BBICOKOI BEpOSITHOCTBIO. Y >KHBOTHBIX B Bo3pacte JI0 6
JIET TOJT HE OTIPE/IEIISIIH.

OcmoTp morudmmx 3Bepell MPOBOAWIH JHOO B MOMEHT
oOHapyXeHHus, OO0 B TIEPBHIN K€ ICHb, KOTJa MOPKH
OCBOOOXKJAJI TOT MJIM MHOW y4acTOK JISKOWIIA U K TPY-
1aM MOKHO OBIJIO TIOOWUTH, HE MTPOBOLUPYS OSCITIOKOKCTBA
*kuBOTHBIX (KoureB 2002). UtoOsr m30€XaTh MOBTOPHBIX
3anuceil, KaxIpli OCMOTPEHHBIA TPYI MOMEYaau IIyTEM
aMITyTaIlii MA3WHIIA Ha OAHOW M3 3aTHUX JacT. B BEIOOp-
Ky BKIFOYJI BCE TPYIIbI, KOTOPBIE YAAJIOCh OOHAPYKUTh U
OITCaTh.

JaHHble 3aHOCHIN B TaOIMYHYIO 0a3y JaHHBIX, CO3IaHHYIO
B cpene Microsoft Excel.

OnHOBpPEMEHHO € YIE€TOM MOp>Kel Ha JIEXKOUIIIEC TIPOBOIMIH
€XKeJHEBHBIEC YUEeThI XUIITHUKOB (OeJIbIX U OyphIX MEIBEIEH,
KOCaTOK) B IpefeNnax BHANMOCTH, KaK ¢ HaOIIOAaTEeIbHBIX
MYHKTOB, TaK ¥ BO BpeMsI MapIIPyTOB. 3alHCHIBAIA BCE
3aMEYEHHBIC CITydan OECIOKOMCTBA MOPIKEH, Kak aHTPOTIO-
TeHHBIE, TaK ¥ €CTECTBEHHBIC, OIICHUBAsI CTEIICHb MX BO3-
JIECTBUS HA MOpPXKEH MO JJTUTENTLHOCTH OECIIOKOHCTBA U
YHCITy COLIEIINX B BOIY 3BEPEH.

B 2016 r, mo Havana Hammx HaOMIONEHAH, MOPXKH Ha Oeper
HE BBIXOAWIIH (COOOILEHMSI OXOTHUKOB M3 Cella DHYpPMHUHO),
1 TIepBbIe 4 0cOOM TOSBUIIHCH 4 CEHTSOPS HEAAJIEKO OT ce-
BEPHOH OKOHEYHOCTHU MbIca. [0 27 CeHTSIOps YMCICHHOCTD
3Bepeit He mpeBbimana 3 000 ocobeif, KOTOpHIE 3aieTai Ha
HECKOJIBKMX ydacTkax Mexay Mbicamu Cepaue-Kamens u
Ksnarymau (puc. 1). VX 4mciio pe3ko COKpaIiaioch JIUIIb
B OT/EJIbHBIC THU, KOT/IA OHH YXOAWIN KOPMHUTHCS, KaK 3TO
TIPOUCXOIMIIO ¥ B IIPEIBIIYIINE TO/IBI, KOTJa XapakTep Ie-
peMeIeHni ObUT ompenesieH C MOMOIIBIO CITyTHHKOBOTO
npocnexuBanus (Koures u ap., 2008). MaccoBblif moaxox
K JIOKOUIILY HayaJIcs B MIEPBBIX YUCIIAX OKTAOps. B ati nHM
MOP>KH BIIEpPBBIEC CTaJIM UCIIONB30BaTh CaMblil OOJIBIIOHN 110
TUTOLIAN YYacTOK JIeKOHIIA — IecyaHyo kocy B Oyxre Ka-
HHUCKHH (CM. cXeMy pasMmenicHus 3anexek: Koanes, 2010),
5 OKTSAOpS JOCTUTHYB IEPBOTO IMHKA YUCICHHOCTH B 22121
oco0eif Ha Oepery u B Bojie. B TeueHue OKTAOpS MaKCHMAaITb-
Hasl YUCJICHHOCTh MOpPXell coXpaHsuIach IIPUMEPHO Ha TOM
K€ YPOBHE, €Ille YEThIPEXK/IbI JOCTUTAs ITMKOBBIX 3HAYCHHUH
or 11 no 27,5 TeIc. (puc. 1). B Hauane HOAOpPsI mponzoLIeN

During the period from 8 to 25 October 2017, both co-
authors carried out independent simultaneous counts
of the number of animals and a resulting value was
calculated as the mean number of animals from these
counts, both on the shore and in the coastal zone.

The sex and age composition were determined according
to the standard method by counting animals every five
days in different parts of the haulout (Kochnev 1999b).
Sex and age of each animal were identified by external
traits (Fay, Kelly 1989). A sample included only those
walruses whose sex and age were determined with high
probability. For animals under 6 years of age, sex was
not determined.

Examination of dead animals was carried out either at the
time of finding them or on the first day when walruses
left some part of the haulout, and the carcasses were
accessible without disturbing the animals (Kochnev
2002). To avoid double counting, each examined carcass
was marked by cutting off a little finger on one of the
rear flippers. A sample included all the carcasses that
could be found and described.

The data were entered into a database created using the
Microsoft Excel package.

Along with the counting walruses on the haulout, we
conducted daily observations of predators (white and
brown bears, killer whales) seen from the observation
points and during walking routes. All cases of walrus
disturbance, both anthropogenic and natural, were
recorded; the degree of their impact on the walruses in
terms of duration of anxiety and the number of animals
that went into the water was assessed.

In 2016, walruses did not haul out on the shore before
the start of our observations (according to hunters from
the village of Enurmino); the first four individuals
appeared on September 4 near the northern tip of the
cape. Until September 27, the number of animals was
below 3,000; they were lying at several sites between
the Serdtse-Kamen and Kengumen capes (Fig. 1). Their
numbers sharply reduced only the days the walruses
went to feed, the same pattern of their movements had
been recorded by satellite tracking in previous years,
(Kochnev et al., 2008). The mass arrival on the haulout
began in early October. On those days the walruses first
used the sand spit in Keniskin Bay, which is the largest
section of the haulout (see the scheme of haulout parts
in Kochnev, 2010); on October 5, there was the first
peak in the number of animal: 22,121 individuals on the
shore and in the water. During October, the maximum
number of walruses remained at approximately the same
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Puc. 1. Ce30HHas TMHAMUKA YHCIICHHOCTH MOp>Keil Ha OeperoBoMm JexoOumie mbica Cepaue-Kamens B 2016-2017 rr.
Fig. 1. Seasonal dynamics of the walrus numbers at Cape Serdtse-Kamen, 2016-2017.

CKauOK 4HCJIa 3BEpEl 10 MAKCUMAJIbHOW OTMETKH, KOTIza
6sut0 yureno 75002 3Bepeit Ha 6epery u 3157 B Boze. Ilo-
CJIe 3TOTO YMCIIO MOPIXKEH CTajlo COKpaIarsesi, a 7 HosOps
OHH TIOJTHOCTBIO TTOKHHYNH JexOmmie. Habmonenns Opim
MIPEKPaIIeHBbl, XOTS, 10 COOOIMIEHUSIM OXOTHUKOB U3 OITi3IIe-
JKamiero ceaa DHypMHUHO, HEOOIBIIINE TPYIIITBI MOPIKEH ITpo-
JIOJDKAITH TTOABJIATHCS B akBaropuu OyxThl K3HHCKHH ermie B
TeUeHHe JBYX HEACb.

B 2017 ., no Hamiero mpuOBITHS Ha JISKOHIIE, MOPXKH HE
HOSIBJISUIACH, O YEM CBHJETENILCTBYIOT MECTHBIE OXOTHUKH,
U TIEPBOTO MOP’Ka Ha CEBEPO-3aaHONM OKOHEYHOCTU MbICA
MBI HaOFOIaIH 3 CeHTAOPS — B JICHB 3ae3/1a B paifloH padoT.
B Teuenue nepBoii Jekaibl 3TOro Mecsia Ha Oeper BBIXOIH-
JIM TOJIKO OJMHOYHBIE 3BEPH, OJHAKO KOHIIEHTpAIHs MOp-
JKeH B BoJie MeJJIEHHO Bo3pacTaia, u 10 ceHTsiOps chopmu-
poBaiach 3asiexka u3 106 ocoOeid, mpr STOM YUCIIO MOpIKEH
Ha IJ1aBy OBUIO CBBIIIE TPEX COTEH. B TeueHHe BTOPOIii nie-
KaJIbl CCHTSIOPST MOPIKU 3aJIeTalli Ha HeCKOJIBKUX YY4acTKax
Mexy Mbicamu Cepaue-Kamens 1 KoHrymoH, unciom He
npesbimast 7,2 Teic. (puc. 1). BriepBrle MX 4nCIEHHOCTH
NpEeBBICHIIA AECSATUTHICSUHYIO OTMETKY 19 ceHTsiops (13124
ocobu Ha Gepery u B Bozie). K KoHITy 3TOTO Mecsiia MOpxu
CTaJIM UCIIONB30BaTh IS OTAbIXa Kocy B Oyxre KoHmckuH,

level, reaching the peak values four times ranging from
11,000 to 27,500 (Fig. 1). In the beginning of November,
there was a maximum jump in the number of animals,
when a total of 75,002 animals were recorded on the
shore and 3,157 in the water. After that, the number of
walruses began to decline, and on November 7 they
completely left the haulout. The observations stopped
shortly after, although, according to hunters from the
village of Enurmino nearby, small groups of walruses
kept appearing in Keniskin Bay for another two weeks.

In 2017, there were no walruses at the haulout prior
to our arrival, as reported by the local hunters, and we
observed the first walrus on the northwestern tip of the
Cape on September 3, the first day of our field work.
During the first ten days of this month, only single
animals were present ashore, but the concentrations
of walruses in the water slowly increased. A haulout
of 106 individuals formed on September 10, while the
number of walruses in the water was over 300. During
the second ten days of September, up to 7,200 walruses
were resting at several sites between the capes of
Serdtse-Kamen and Kengumen (Fig. 1). The number of
walruses first exceeded the level of 10,000 on September
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Fig. 2. Sex/age composition of walruses at Cape Serdtse-Kamen, 2016-2017 (n=3405).
Key: Camisr = Males, Camxu = Females, O6a mona = Both sexes

29 cents0ps mepemarHyB oTMeTKy B 30 ThIC. 3Bepeil Ha
BCell MPOTSHKEHHOCTH JiexOumma. B manpHeiimem gucieH-
HOCTbh MOP’KEH HapacTasa Iocie KaX/I0ro BO3BPAIICHHS C
MECT KOPMJIIEHHS, 1€ OHH, IO-BUANMOMY, BCTPEYATIH HOBBIX
MHUTPAHTOB C 3aITafHBIX JIEKOHIT M C MOOepekbs AJSCKI
1, 0ObEIUHSACH B TPYMIIBI, BHOBb BO3BPAIAJINCH HA MBIC
Cepaue-Kamens mst otaprxa. Kaskaprii HOBBIH UK YHUCIIECH-
HOCTH (IT0 COBOKYITHOCTH y4eTOB Ha Oepery u B Boze) ObII
BoIme npenpyaymero: 70815 — Soxrabps, 82134 — 12 ok-
T0pst, a 18 okTsA0ps OBLTO 3aHKCHPOBAHO MaKCHMAIBHOE
3Hadenne — 101572 3Beps (puc. 1). Ota oreHka moxydeHa
MIPU pacdyeTe CPEeIHEro 3HAa4eHWs U3 JABYX HE3aBUCHMBIX
YUYETOB M IO 3TOH MPUYMHE YYTh BBIIIE, €M OITyOINKOBAH-
Has paHee (95572 - Uakmnes, Kounes, 2018). 1ot ruk 011
TIOCIIETHAM, MOPXKH CTaJ TIOKHUIATD JISKOHIIE 1 B KOHIIE
OKTSIOpSI 3ajieraiy 9ucioM He Oosee 4,5 THIC. TOJBKO HA 3
CEBEPO-3alaHbIX yJacTKax JIEXOWIIa, e OHM HaYuHAIN
BBIXOII B CEHTSIOpE.

Kak B 2016 r, Tak u B 2017 . monoBo3pacTHasl CTPYKTy-
pa Mopykel Ha JiexxOume Obuta cMermanHol. B renepanu-
30BaHHOU BEIOOpKE (n = 3405) mons caMOK IETOPOIHOTO
Bo3pacra (6+) cocraBmia 34,6% u ObuIa OJK3Ka K TAaKOBOM
y camuos crapme 6 yer (32,8%) (puc. 2). bonbie noso-

19 (13,124 individuals on the shore and in the water). By
the end of this month, walruses began to use the spit to
rest in Keniskin Bay, and on September 29 their number
exceeded 30,000 all over the haulout. Subsequently,
the number was growing after each return from the
feeding areas, where they apparently encountered new
migrants from the western haulouts and the Alaskan
coast, which joined the group returning to Cape Serdtse-
Kamen to rest. Each new peak in numbers (total of
animals counted on shore and in water) was higher
than the previous one: 70,815 on October 5; 82,134 on
October 12; and the highest value, 101,572 individuals,
was recorded on October 18 (Fig. 1). This estimate was
obtained by calculating the mean of the two independent
counts and, for this reason, proved to be slightly higher
than that previously published (95,572, according to
Chakilev, Kochnev 2019). This peak was the last, after
which walruses began to leave the haulout, and in late
October only up to 4,500 of them were lying at the three
northwestern sites, where they had first appeared in
September.

Both in 2016 and 2017, the age and sex structure of
walruses on the haulout was mixed. In the combined
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BHHBI CAMOK MMENH JIETCHBIIIEH MOJIOYHOro Bo3pacTa ot 0
mo 2 met (58,3% B 2016 = u 52,5% B 2017 1.), ipu 3TOM
CaMKH C CeroyieTkaMu cocTaBuii 25% ot olrmero uucna
B3pOCIBIX caMOK. OCTabHBIC OBUIN SUTOBBIMH, CTEIBHBIMU
WM TOTEPSBLIIMME ITOTOMCTBO. CaMO MaJIOUMCICHHON
BO3PACTHOH Kareropuer 6bu1 MoonHsk 3-5 aet (13,7%).

Ha npoTsbkeHHHM Ka)IOro U3 CE30HOB IIOJOBO3pPAacTHAs
CTpYKTypa Mopikeit B pailone mbica Cepaue-Kamens npe-
TepleBasia 3aMeTHbIe U3MeHeHus. J{oyd caMoK, JOCTHUT-
HIMX TI0JIOBOH 3peNOCTH, B TEYEHUE CE30HA IOCTENEHHO
pocia, a JoNs B3pOCIbIX CaMIIOB CHIKanack. Jlons Hemo-
JIOBO3pEJBIX )KUBOTHBIX 3-5 JIeT Bo3pacTaja B IHHU, Korjaa
MIPOUCXOJMII EPBBIN MACCOBBIM MOIXOJ MOpPKEH K JIexk-
OuIIy, M UX YUCIEHHOCTh HAuYMHaJa npeBbimars 20 ThIC.
U B JaJbHeieM yaepxKuBantach Ha OTHOM ypoBHe. [lata
MEPBOTO0 MacCOBOIO MOJAXO0JA CTAaHOBUIIACH IOPOTOBOI 1
JUIsL KaTeTOpUM 3aBUCUMBIX JAeTeHblmeil. Eciau npu Hu3-
KOM YHCJIEHHOCTH COOTHOILIEHHE MOp)KaT MEepBBIX Tpex
JIeT KHU3HHU OBUIO CONOCTaBUMBIM, TO IIPH PE3KOM pOCTE
YHUCIEHHOCTU MOpPKEH J0JIs CEroJIETKOB PE3KO BO3pacTa-
Ja, B TO BpeMsl KaK pOCT JOJH TOJOBAJIBIX U JIBYXJIETHHUX
IIEHKOB OBUI BBIPAXKCH HE3HAYUTENBHO. TONBKO K KOHILY
JexKOUITHOTO Ce30Ha COOTHOIIEHHE JETEHbIIeH BHOBb
BBIPaBHUBAJIOCH.

B 2016-2017 rr. 3admkcupoBano 42 cxoma MOpkel ¢ Oe-
pera. B 15 cnyyasx mpuamHy cXoma MOpKei yCTaHOBUTH
He ynanock. B 59% cxonoB (n=27) Bo3zieiicTBHE HOCHIIO
AHTPOIOTEeHHBIH XapakTep. CaMyl0 MacmITabHYIO MaHUKY
BBI3BAJI TIOKOJI MOpKEH KOIBSIMH Ha Oepery, KOTOPBIH Tpo-
BEJIM OXOTHHKH W3 cena DHypMuHO 29 okTa0ps 2016 1. Bo
BpeMs OXOTHI Ha JISKOHIIE HaXOAMIOCh IpUMEpHO 19 TrIC.
MOpXeH, U3 KOTOPBIX ITOYTH BCE COLLIM B BOLY HEMOCPEN-
CTBEHHO B Iporecce Mmokona. OcTaBIIMecs Ha KPako 3alex-
ku 200 3Bepeii ObIIM COTHAHBI BO BPEMS TPAHCIIOPTHPOBKH
1 pa3zenku Tyl CBEKUX TPYIIOB MOPIKEH, THOETb KOTOPBIX
MOYKHO OBLITO OBI CBSI3aTh C TIOKOJIOM, Ha Oepery oOHapyke-
HO He OBLIO.

N3 ecrectBeHHBIX (hakTOpOB HambOoblIee OECIIOKOHCTBO
OKa3bIBAJI BOPOHBI U KPYIHBIE YaliKu (OyproMHCTPHI U ce-
peOpHCTHIE), KOTOPbIE KOHLIEHTPUPYIOTCS IO KpasiM 3aJIEKEK
JIO HECKOJIbKHX JIECSATKOB ¥ JJaXKe COTCH NTHII U TIPH B3JIETE
OonbIIMX CTall BBI3BIBAIOT MAHUKY cpean Mopkei. Kpome
Toro, B 2016 . Obu1a 3aMKCHpOBaHa MAHWKA, BHI3BaHHAsS
OypbIM MezBeJeM, U ellle OflHa, BIEPBbIE 3a BCIO HCTOPHIO
HaOJIofIeHNH — BOJIKaMH. B mocieaHue rojsl Tpynsl MOp-
JKeH, MOrMOImmMX B JaBKaX, BHOBb CTajM IPHBIEKaTh JI0-
MallHUX CO0aK, KOTOpbIC MPHOEraroT nu3 ceina DHYPMHHO.
Taxkyto ke xkapruny Habmonamu u B 2009 . (Kounes, 2010),
HO TOCJIE CTICIMANTBHBIX OTCTPEJIOB COOAK, MPEATIPUHSTHIX B

sample (n = 3,405) the proportion of females of
reproductive age (6+ years) amounted to 34.6% and
was close to that of males older than 6 yr (32.8 %)
(Fig. 2). More than a half of the females had suckling
calves from 0 to 2 yr of age (58.3% in 2016 and 52.5%
in 2017); females with calves of the year accounted for
25% of the total number of adult females. The rest were
barren, pregnant, or lost their offspring. The smallest age
category was young animals at 3—5 yr of age (13.7%).

During each season the age and sex structure of
walruses at Cape Serdtse-Kamen changed noticeably.
The proportion of females that reached maturity
gradually increased throughout the season, while the
proportion of adult males declined. The proportion of
immature 3—5-yr-old animals increased on the days of
the first mass arrival of walruses on the haulout, their
number began to exceed 20,000, and subsequently
remained at the same level. The date of the first mass
arrival became a threshold for the category of dependent
calves. At the time of low number, the proportions of
calves 1-3 years of age were comparable; after a sharp
increase in the number of walruses, the proportion of
0-yr-old individuals increased dramatically, whereas
the proportion of 1-yr-old and 2-yr-old calves was
approximately the same. The proportions of calves
leveled out again only by the end of the haulout season.

In 20162017, we recorded 42 events when walruses
left the shore. In 15 cases, the cause of their disterbance
could not be established. In 59% of cases (n = 27), the
factor was anthropogenic. The largest stampede was
caused by the hunt on the walruses on the shore with
spears, which was carried out by hunters from the
village of Enurmino on October 29, 2016. Initially,
up to 19,000 walruses were present on the haulout, of
which almost all went into the water during the hunt.
The remaining 200 animals on the edge of the haulout
were subsequently driven away during transporting
and butchering of the carcasses. No fresh carcasses of
walruses, the death of which could be associated with
the hunt, were found ashore.

Among the natural factors, of particular concern were
crows and large gulls (glaucous and herring gulls),
which form aggregations at the edges of the haulout
sites of up to several dozens and even hundreds of birds
and, when taking off in large flocks, may raise panic
among walruses. Moreover, one stampede caused by a
brown bear and another one by wolves were recorded
in 2016 (for the first time in the history of monitoring of
the haulout). In recent years, carcasses of walruses that
died in stampede began to attract dogs from the village
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2009-2010 rr, 3TOT pakTOp OeCHOKOiicTBA TOYTH HEPECTaT
OBITH 3HAYMMBIM, II0Ka BHOBB He ObLI oTMeueH B 2016 1.

B 2016-2017 rr. 66110 0cMOTpPEHO 537 TOTHOIINX MOpPXKEH.
Pa3mepsl rubeny )KMBOTHBIX Ha JIEKOMUIIE ObUIN BBIIIE, HO
MHOTHE TPYIIbI YHOCHJIO B MOpE JI0 TOTO, KaK MOP>KH OCBO-
00Kl JOCTATOYHO MPOCTPAHCTBA, YTOOBI K IMTOTHOIIMM
JKMBOTHBIM MOXXHO ObUIO mpubmm3uthes. bonee 80% mo-
ruOIKX 3Bepel 0OHapYKEeHbI Ha CaMOM OOILIMPHOM y4acT-
ke JexoOuma B Oyxre KonuckuH. Cpenmy OCMOTpPEHHBIX
JKHUBOTHBIX TpeoOnagamu Mopxara ot 0 mo 2 ner (59,8%),
Cpenu KOTOpBIX Ha CEeroyeTkoB mpuuuiock 83,8%. 3Hauu-
TEJIbHYO JIOJII0 COCTABUIIH U IIOJIOBO3PENIbIE CAMKH CTaplie
6 net (tab. 1). Camisl, ocTUrIINE PU3NUECKON 3PEIOCTH,
U MoJlofible 3BepH 3-5 jeT norudaay peaxo.

ITocne Hanboee MacCOBBIX BBIXOJOB JKUBOTHBIX Ha JICK-
6ume B 2016 1. 65110 06HApY)eHo 4, a B 2017 1. — 9 ocupo-
TEBIIMX MOpJKaT. Texa HEKOTOPBIX U3 HUX OBIIM MOKPBITHI
A3BaMU W IIpaMaMH OT yAapoB KJIbIKamu. [lo-BHaumomy,
pacmazg ceMbH IPOUCXOMII, KOT/Ia MaTh THOMA B JABKE, HIIN
K€ MOpKaTa IPOCTO TEPsUIM KOHTAKT ¢ HEH Ha JexOmie
WIH B TIPUOOITHOM 30HE, TIIe YPOBEHb KOHIIGHTPAIIUH H TIe-
peMenIeHn )KUBOTHBIX O4€Hb BBICOK. [1omoOHbBIE cityuan
OTMEUCHBI ¥ Ha APYTHX JexOnmax YyKoTKH, Tae 3aJIeTaroT
camku ¢ momomasakoM (Kounes 2004, KprokoBa n Kounes
2012).

Hecmortpst Ha TO, 4TO CpokH Hayana (OPMHUPOBAHHS MOP-
KaMH OeperoBbIx 3anexkek Ha Mbice Cepriie-Kamens B 06a
rojia MOYTU HE OTINYAIUCh, CE30HHAsl AUHAMUKA YHCIICH-
HocTH ObUTa pasHoii (puc. 1). B 2016 1. B Teuenne noutn
BCETO CE30HA YMCIICHHOCTh MOpXeEil Oblila OTHOCHTEIBHO
HEBBICOKOHM U JIMIIB B MEPBBIX YHCIIAX HOSOPS MPEBBICHIA
OTMETKY B 50 TbIC., ITOCIIE Yero MOP>KH TOKHHYIIH JISKOH-
me. Hanpotus, B 2017 1. B TeueHUe OKTAOPS YHUCICHHOCTh
MOp>KEeH TP Kbl fOocTUrana ypoBHs Beiie 50 ThIC., HO U
MAaccoBblil yxon ux u3 paiiona meica Cepaue-Kamens npo-
u3oen Ha 2 HeAenu pansiue, yeM B 2016 . ITo Hamemy
MHEHHIO, 3TH Pa3iIMyMsl CBA3aHBI C 0COOCHHOCTSIMU JIEJIO-
BBIX ycsioBui B UyKkoTckoM Mope B Havane ceHTsi0pst. Ecin
B 2016 1. 1e#OBBII MAacCUB B ATO BpeMsl pacrojaraics y
ceBepHOI rpannipl Yykorckoro mopst (https://www.natice.
noaa.gov), OXBaTbIBas TakWe BaKHbIE PAaHOHBI Harysia
MOpJKeH, Kak BOCTOYHOE Modepexxse 0-Ba BpaHnrens u o-B
I'epanba, a Takxe 6anky Xanna (Hanna Shoal) (Jay et al.
2012, Dunton et al. 2017), To B Te xe aarsl 2017 1. Kpom-
Ka JIpJla pacrofiarajgach 3Ha9YUTEIbHO CEBEpHEN U B pailoHe
0-Ba Bpanrens orcrynuna Ha auctaniuio csbime 300 kum,
TEM CaMbIM JIMIIMB MOPXKEH BO3MOXKHOCTH HCIOJIB30BaTh
JIe AJIsE OT/IBIXA MTPY KOPMJICHHUH Ha JOCTYIHBIX [ITyOHHaX.
BepositHO, 1m0 3TOIl mpUYMHE YKMCIO MOpXKEH, UCTIOIb30-
BaBIIUX OEperoBkIe JIexKOMIa B ceHTI0pe-okTsi0pe 2016 T,

of Enurmino. The same situation was observed also
in 2009 (Kochnev, 2010), but, after shooting the dogs
in 2009-2010, this disturbance factor became almost
insignificant until it was noted again in 2016.

In 20162017, 537 dead walruses were examined. The
rate of mortality of animals on the haulout was higher,
but many carcasses were carried out to sea before
the walruses on the shore freed enough space and the
dead animals became accessible. More than 80% of
the carcasses were found at the largest section of the
haulout, in Kaniskin Bay. Among the examined dead
walruses, the dominant group was calves at 0 to 2 yr
of age (59.8 %), among which calves of the current
year accounted for 83.8%. Mature females of 6 yr also
constituted a significant proportion (Table 1). Males that
reached physical maturity and young animals at 3-5 yr
rarely died.

After the most significant arrivals of animals on the
haulout in 2016, we found four (nine in 2017) orphaned
walrus calves. The bodies of some of them were covered
by ulcers and scars from tusks. Apparently, the breakup
of their families occurred when the mother died in a
stampede, or they might lose contact with the mother
on the haulout or in the surf zone, where the level of
concentration and movements of animals is very high.
Similar cases were also recorded from other haulouts of
Chukotka used by females with calves (Kochnev 2004;
Kryukova, Kochnev 2012).

Despite the similarities in formation timing of walrus
coastal haulout sites at Cape Serdtse-Kamen between
the two years, the seasonal dynamics of the maximum
numbers had changed (Fig. 1). In 2016, the walruses
numbers remained relatively low almost throughout
the season, and only on the first days of November they
exceeded the level of 50,000, after which the walruses
left the haulout. During October 2017, the number of
walruses, on the contrary, three times reached a level
above 50,000 animals, but their mass departure from the
area of Cape Serdtse-Kamen occurred 2 weeks earlier
than in 2016. In our opinion, these differences can be
explained by the specifics of the ice conditions in the
Chukchi Sea in early September. In 2016, the sea ice
at this time was located at the northern boundary of the
Chukchi Sea (https://www.natice.noaa.gov) and covered
the important feeding grounds of walruses such as the
eastern coasts of Wrangel Island and Herald Island,
as well as the Hanna Shoal (Jay et al. 2012; Dunton
et al. 2017). On the same dates in 2017, the ice edge
was located much further north, in the area of Wrangel
Islands it retreated to a distance of over 300 km, and,
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Ta6muma 1. [TomoBo3pacTHOI cocTaB Mopxkel, morndmux Ha Mbice Cepare-Kamens B 2016-2017 T
Table 1. Sex/age composition of walruses that died at Cape Serdtse-Kamen, 2016-2017.

ITon / Sex Bospact / Age
B
0 1 2 | juveniles 3 4-5 subadults 6-9 10-15 16+ | adults cero /
Total
I3 158 | 18 | 7 2 5 5 0 4 5 2 0 206
Q 92 |12 | 2 1 6 6 3 37 75 42 23 299
Heompenenen /115 |y | 8 0] 1 0 0 0 0 2 32
not determined
Uroro / Total 269 | 31 | 10 11 11 12 3 41 80 44 25 537

OBUIO OTHOCHTENHHO HEOOJBIINM, M MAacCOBBIH MOIXOX
ObUT OTMEYEH TOJNBKO Iepel CaMbIM HavaloM 3aMep3aHHs
Uykorckoro mopst. B 2017 r. MOp»H, O4€BUAHO, HOKUHYIIH
JIEZIOBBIE MECTOOONTAHMS 3HAYUTENHHO paHbIle U OBICTPO
CTaIM KOHLIEHTPUPOBAThCS B HAMOOJee MPUBIEKATEILHOM
IO yCJIOBHSIM KOpMOIoObIBaHus paiione mpica Cepane-Ka-
Mesb (Cupenko, [araes, 2007; Kounes, 2010). MaccoBoe
UCIIONB30BaHUE ATOTO paifoHa MOPKaMH B TEUEHHE MecsIla,
BEPOSITHO, IPUBENO K COKPALIEHHIO KOPMOBBIX BO3MOXKHO-
CTell, 1 OCHOBHAs YacTh 3BEPEH CTaja CMELIaThCsl B APyTHE
paiioHBI TOOEPEKbsI, OCBANBAsi HOBBIE OIS HAryla.

ITonoBo3pacTHas cTpyKTypa MOpKel B paifoHe Mbica Cepa-
1e-KameHb HOCUT cMeIaHHbIN XapakTep, IpH 3TOM OoJee
TOJIOBUHBI 3QJICTAIONINX 3/1€Ch KUBOTHBIX MPUXOIAUTCS Ha
CaMOK C 3aBUCUMBIMU JIeTeHbIINaMu. Panee cunranock, 4To
YHCIIO €KETOHO POXKIAIOIINXCS IETEHBIIIEH COCTABIISAET OT
11,2 10 19% ot 001IIeH YUCICHHOCTH TOMYJISINH, & CMEpPT-
HOCTb NpUILIONA oueHb He3HauuTenbHa (Kpeutos 1968; Fay
1982). Hammm naHHbBIE MOKa3bIBAIOT, YTO JIOJSI CETOJICTKOB
Ha mbice Cepruie-Kamensb Hibke, 4eM pacCUMTaHHBINA paHee
MoKa3aresb POXKIAEMOCTH, B COCTaBIseT 8,6%. YuuThiBas,
YTO B OKTSIOpE 3TO JISKOHUIIE COOMPAET OCHOBHYIO YacCTh
Bcelt TuxookeaHnckoi nmomyssitnu (Kounes, 2010; Yakunes,
Kounes, 2014), MbI cunTaem, 4TO MOIYUYECHHBIC JAHHBIE J10-
CTaTOYHO MPEACTABUTENBHBI U JIO OMPENEICHHON CTENEeHU
OTPaXKaIOT BBDKUBAEMOCTh CETOJIETKOB K JTOMY MECSILY.
Takum 00pa3oM, B COBPEMEHHBIX YCIOBUSAX MOTEPH JICIO-
BBbIX MECTOOOUTAHHI CMEPTHOCTH PHUILIONA Ha OEPETOBBIX
JIOKOUINAX 3HAYMTENILHO BBIPOCIA MO cpaBHEHHIO ¢ 1960-
1970-mu T

OObmume pasMepsl CMEpTHOCTH Mopxed Ha Mbice Cepa-
1ie-KaMeHs, Ha epBbIil B3NS, BHIVISIISIT BHICOKUMH, OfHA-
Ko cocTaBisroT Juiib 0,24% (0T MaKCHMaIbHOTO 3HAYCHUS
gucaenHocTr) B 2016 . u 0,34% B 2017 . OTr okazarenu
HIDKE PeaibHOM CMEPTHOCTH 3a CYET TOTO, YTO B BHIOOPKY
HE TMOMAaJaji TPYIbI KUBOTHBIX, MOTHOIIMX B BOJE, U He-
KOTOpasi 4aCTh TPYIOB, KOTOPYIO CTOJIKHYJH B BOLY APYTHE
MOPXH TIPU CXOJaX C JIeKOWIIA PaHbIIe, YeM TH TPYIIbI
CTaHOBWJINCH JOCTYMHBIMHU 1t ocMmotpa (Koures, 2002).

therefore, walruses did not have ice to rest after feeding
at available depths. Probably, due to this circumstance,
the number of walruses that used the coastal haulouts
in September—October 2016 was relatively small, and
the mass arrival was noted only immediately before the
onset of freeze-up period in the Chukchi Sea. In 2017,
walruses obviously left the sea ice habitats much earlier
and immediately began to concentrate in the area of
Cape Serdtse-Kamen as the most attractive for feeding
(Sirenko, Gagaev, 2007; Kochnev, 2010). The intensive
use of this area by a large number of walruses during the
month probably resulted in deterioration of the feeding
conditions, which forced the major part of the animals
to move to other parts of the coast and find new feeding
grounds.

The age and sex structure of walruses at Cape Serdtse-
Kamen is mixed, with more than a half of the animals
present here being females with dependent calves.
Previously the assumption was that the number of
annually born calves accounts for 11.2 - 19% of the
total population, and the mortality rate of calves is
very low (Krylov 1968; Fay 1982). Our data show
that the proportion of O-yr-old individuals at Cape
Serdtse-Kamen is lower than the previously estimated
value, reaching only 8.6%. Taking into account that
in October this haulout site receives the major part of
the entire Pacific population (Kochnev 2010; Chakilev,
Kochnev 2014), we believe that the data obtained are
representative and, to a certain extent, indicate the
survival rate of 0-yr-old calves for this month. Thus,
in the current conditions of loss of ice habitats, the
mortality of offspring on coastal haulouts has increased
significantly compared to that in the 1960s—1970s.

The overall mortality rate of walruses at Cape Serdtse-
Kamen seems to be high at first glance, but it was only
0.24 % (of the maximum number) in 2016 and 0.34 %
in 2017. These values are lower than the actual mortality
because the sample did not include the carcasses of
animals that died in the water and the carcasses that
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Tem He MeHee, JaXe C yUETOM STOi HEJOOLCHKH BPS[ JH
CMEpTHOCTh OBITA HAMHOTO BBIIIC M MOSTOMY HE MOXKET
CUUTATHCS 3HAYUTEIHHON IS TaKUX KPYIHBIX CKOIUICHHH
Mopxei, kak Ha Mbice Cepae-Kamensb.

HecMoTpst Ha pocT cMEPTHOCTH MPUILIONA IO CPABHEHHIO
¢ 1960-1970 rr., MakcuMasnbHask YUCIEHHOCTh MOpIXKeH, nc-
MOJIB3YIOIIMX JUIsl OTIbIXa OeperoBoe JiexOuIle B paiioHe
mbica Cepaue-KameHb, B TeUeHHE MOCIEAHETO JIECSTHIIE-
THSI OCTAaeTCs OTHOCUTENIFHO CTaOWIIBHOM M HE MPOSIBIISET
KaKoW-TM00 HeraTUBHOM TeHeHIMHI. MBI y)ke HEOHOKpAT-
HO TOJYEPKUBAJIM, YTO BO BTOPOW IOJOBHHE OKTSAOpS Ha
9TOM JISKOMIE COOMpaeTcsi OCHOBHAsE YacTb HOMYJIALMN
(Kounes, 2010; Yakunes, Kounes, 2014), u no 3toii mpu-
YHHE paccMarpuBaeMasi TPYNITHPOBKa JIOCTaTOYHO peripe-
3€HTaTUBHA, YTOOBI CIIy)XMTh WHIMKaTOPOM HEKOTOPBIX
MPOLECCOB, TPOUCXOMSIINX B TUXOOKEAHCKON MOMYJISILIUH.
[o HameMy MHEHUIO, OTCYTCTBHE KaKOW-TMOO TEHISHINN
K M3MEHEHUIO MaKCHMaJbHON YMCIIEHHOCTH Ha JIiexOwuIie
Meica Ceprue-KameHb MO3BOJISIET € BBICOKOM CTENEHBIO
BEpPOSITHOCTH IPE/IIOoararb, YTo B TEKyIIUe TObl YHCIICH-
HOCTP TIONYJSIIIMM CTaOMIM3UpOBaliach, XOTd M Ha Oolee
HHU3KOM ypoBHe, ueM B 1980-x rr. Hame mpennonoxenue
COIIaCyeTcsl U C pe3ysibTaTaMy MOJICIIUPOBAHUS TOIYJIALIH-
OHHOM JIMHaMHMKU MOpeH Ha MPOTsHKeHUH TocieqHux 40
net (Taylor et al. 2018). DTo yka3piBaeT Ha BHICOKYIO CIIO-
COOHOCTh MOpJKEH alanTHpOBAThCSI K TOTEPSIM JIEJOBBIX
MeCTOOONTaHUH B TeX MaciiTabax, KOTOpbIe ObLUIM OTMeue-
Hbl 14 2000-2010-x 1.

YunTeiBas 3HaueHHe paiioHa Meica Cepmme-Kamens mis
TIOITYJIAINA TUXOOKEAHCKOTO MOpP’Ka, MOHHTOPHHT 3TOTO
BaKHEWIIIETO JISKOUIIA TIO3BOJIAT MPOCIEANTh N3MEHEHHS
psna TOIMYISIOHHBIX MTApaMeTPOB, YTO SBISIETCSI OTHUM
W3 OCHOBHBIX aCIIEKTOB YIIPABJICHNUS IPOMBICIIOBBIM BHIIOM.

were pushed into the water by other walruses when
leaving the haulout before these carcasses could be
examined (Kochnev 2002). However, even with this
underestimation, it is unlikely that the mortality rate
was much higher and, therefore, cannot be considered
significant for such large aggregations of walruses as the
one forming at Cape Serdtse-Kamen.

Despite the increase in the mortality rate of calves
compared to the level in the 1960s—1970s, the maximum
number of walruses using the coastal haulout site at
Cape Serdtse-Kamen has remained relatively stable for
the last decade and does not show any negative trend.
We have repeatedly emphasized that in the second half
of October the main part of the population aggregates on
this haulout (Kochnev 2010; Chakilev, Kochnev 2014),
and, for this reason, this aggregation is representative
enough to be an indicator of some processes that occur
in the entire Pacific population. In our opinion, the
observed stability in the maximum number of walruses
on the Cape Serdtse-Kamen haulout allows us to assume
with a high degree of probability that currently their
population is stable, although at a lower level than in the
1980s. Our assumption is also consistent with the results
of modeling of the walrus population dynamics over the
past 40 years (Taylor et al. 2018). This indicates a high
capacity of walruses to adapt to a large-scale loss of ice
habitats as that observed in the 2000s—2010s.

Due to the high significance of the Cape Serdtse-Kamen
area for the Pacific walrus population, the monitoring
of this important haulout will make it possible to detect
changes in a number of population parameters, which is
one of the main objectives in the hunt management of
this commercial species.
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1. Hesb u 3a1a4u co3JaHUS cUCTeMbI o0ecnieueHuns1 Oe3-
OIMMACHOCTH U MOHUTOPHUHI'A MOPCKHUX MJICKOITUTAIOIIIUX

B Hacrosimee BpeMsi KpYIHOM IKOJIOTMYECKOH MpobieMoit
ABJIAIOTCA CTOJIKHOBCHUSA MOPCKUX MIICKONUTAIOMMNX C
MOPCKUMHU CyaMH, IIPUBOAAIINE, KaK ITpaBUJIO, K UX TpaB-
MHPOBaHHIO, a 3a4acTyIO U I'HOeIH.

Cucrema obecriedeHusi 0€30NACHOCTH W MOHHMTOPHHIA
Mopckux Mmitekonrraromux (COBMMM) pa3spabarsiBaeTcst
C LeNblo o0ecrieyeHns] 0e30NaCHOCTH OOUTaHUS MOPCKHX
MIICKOIIMTAIOHMX B palioHaX WX IIOCTOSHHOTO WIIM Bpe-
MEHHOT0 OOMTaHUs — NPEXIE BCEro, NPESAOTBPAILCHUS HX
CTOJIKHOBEHUSI C CyIaMH. YKa3aHHOW CHCTEMOW MOTYT OC-
HaIAThCsl KPYITHBIE MOOMIIBHBIC MOPCKHE OOBEKTBL.

OcnosueiMu 3agadamu COBMMM gasrnsttoTcs:

- oOHapyxeHHe, KiIacCu(puKanysi U UISHTUPHUKAIST MOp-
ckuX mutekonurarommx (MM) Ha AUCTaHIMAX, TTO3BOJISTIO-

1. The goal and objectives of the system for marine
mammal safety and monitoring

Currently, the problem of vessels collisions with marine
mammals, which results, as a rule, in a serious injury
and often death of an animal, has become a major
environmental concern.

The system for marine mammal safety and monitoring
(SMMSM) is being developed to ensure their safety in
areas of the permanent or temporary habitats, first of
all trying to prevent collisions with the vessels. This
system can be installed on large marine vessels.

The main objectives of SMMSM are as follows:

- a detection, classification, and identification of marine
mammals (MMs) at a distance that allows a vessel to
avoid them in an automated mode;
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