Ovsyanikova E.N. Results of the 2012 Kuril Island sea otter (Enhydra lutris lutris.) survey

Pe3ynbratbl yueta KanaHoB (Enhydra lutris L.) Ha Kypunbcknx octpoBax B 2012 .
OscsaHukoea E.H.'?
1. Gateway Antarctica, Kenmep6eputickuli YHusepcumem, Kpaticmuepy, Hoeas 3enaHous
2. Cosem no Mopckum Mnekonumatrowjum, Mockea, Poccus

Results of the 2012 Kuril Island sea otter (Enhydra lutris lutris.) survey
Ovsyanikova E.N.'?
1. Gateway Antarctica, University of Canterbury, Christchurch, New Zealand
2. Marine Mammal Council, Moscow, Russia

Asyatckuit nogsuy Kanaua (Enhydra lutris lutris) oburaioT
B Bojax [lanpHero Bocroka Poccuu Bronb nobepexxsss Kamuar-
k11, Kypunbcknx 1 Komangopckux octposos. CaMas MHOTOYM-
ClIeHHas NONIy/ALMsA obuTaeT B paitoHe Kypuibckux ocTpoBOB
n Kamuatku. Oco6eHHO BBICOKOJ IUIOTHOCTBIO OTINYAIOTCS
pationsl CeBepHbIX KypMIbCKMX OCTPOBOB 1 OCTpOBa YpYIL
Boxpyr KoMaHIOpPCKMX OCTPOBOB Takke OOMTaeT cTabuIbHas
nonynAnys KanaHa (3arpe6enbubrit 2010, Kopres 2010b).

Kanane! 6601 06bexTOM 061IMpHOrO npomsicia B XVIII-
XIX Bekax, 4TO IpMBEIO BUJ Ha IpaHb ucyesHoBeHus (bapa-
6am-Huxudopos 1947, Bodkin and Monson 2003). ITocre
HECKONIbKUX JeCATUIETUII oxpaHbl, K 1980-m rT. poccuitckue
MIOMY/IALNM, KaK CYMTA/NOCh, B 3HAYMTEIbHONM CTENEeHM BOC-
CTAaHOBWINCH IIOC/Ie TYOUTENIbHOTO BO3JECTBUA IIPOMBICIIA
(Huxynnu et al. 2008, Kopres 2010b). OnHako OHU He BOCTU-
1M TIpeATonaraeMoi JonpoMbIciioBoit uncnenHoctu (Kophes
2010b).

B mocnepHyue ropbl AMHAMUKA YVMCIEHHOCTV HOMY/LALVM Ha
Kypunbckux ocTpoBax BbI3bIBaeT 0eCIOKOMCTBO, TaK KaK Ha-
uyyHas ¢ 2007 r. HaO/IOfaeTCs pe3Koe CHIDKEHME YMCIIEHHOCTH,
puauHbl KoToporo He scHbl (Kopres 2010a). B 2003 r. 6bu1a
3aperucTpUpoOBaHa PeKOpAHAsA YMCTIEHHOCTh B paiioHe Ceep-
HBIX KypmIbckmx ocTpoBOB 1 I05KHOI OKOHEYHOCTH IT-0Ba Kam-
yaTKa — 6omee 17000 KamaHoB, U3 KOTOpbIX 60ee 13000 661N
CKOHIIEHTpMpOBaHbI BOKpYT octposa [llymmry (Kopres and Kop-
HeBa 2006). I[Tocenyromiye y4eTsl I0Ka3any pe3koe IajieHue 9i-
CTIEHHOCTH, 1o 70% B TedyeHMe 1ATH 71eT. Ilocnennue focTynHble
70 2012 r. JaHHbIE IIOKA3a/IM, YTO YMC/IEHHOCTh KaJaHOB BOKPYT
CesepHbix Kypunbckux octpoBos ymana o 5300 ocobeir (Kop-
Hes 2010b). C 2003 r. roxHee 0. [TapaMymmup y4eTsl He IpOBOAN-
mvich. KamaHpl, Kak Buf, yKe CTa/IKMBA/INCDh C Pe3KVUM HafeHneM
YVICIEHHOCTH, Korga B nepuog ¢ 1965 mo 2000 IT. 4nCcneHHOCTDb
AjeyTcKOJI NOIY/ALMM CeBEPHOro IofBuAa KamaHa (E. lutris
kenyoni) coxparunace Ha 75% 3a 35 net (Estes et al. 1998, Doroft
et al. 2003). Cronp CylecTBeHHOe IafieHue 4VIC/IEHHOCTH 6e3
OYEBMIHON IIPWYMHBI NPUBJIEKIO BHUMAHNE JCCIENOBaTeNell.
[Tocrne mpoBefeHnst psifa UCCIENOBAHMIA, OBUIO CHEMAHO 3aKITIO-
YeHMe, 4YTO Hanbosee BepOsTHAsI MPUYMHA [ieMOrpaduueckoro
Kpusuca — XunHn4IecTBo Kocatok (Orcinus orca L.) (Estes et al.
1998, Hatfield 1998). HecMOTps1 Ha JOCTaTOYHO OCHOBaTeIbHbIE
TIOATBEP>KIEHMS, 3Ta TEOPI, TeM He MeHee, BbI3Bajla HEKOTOPYIO
kputuky (Kuker and Barrett-Lennard 2010).

OpHako, MaJIOBEpOSITHO, YTO CHIDKEHME YMCTIEHHOCTH Kaa-
HOB Ha Kypmibckux ocTpoBax IMPOMCXOANT M3-3a BO3NEIICTBUA
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Asian subspecies of sea otters (Enhydra lutris lu-
tris) inhabits the waters of the Russian Far East along
the coast of the Kuril Islands, the Kamchatka Penin-
sula and the Commander Islands. The largest part of
the population lives around the Kuril Islands, particu-
larly around the Northern Kurils and Urup Island (see
Fig.2). The Commander Islands also support a stable
population (3arpe6enpusrit 2010, Kopues 2010b).

Sea otters were brought to the brink of extinction
by extensive harvesting in the 18th and 19th centuries
(bapa6awm-Hukndopos 1947, Bodkin and Monson
2003). After decades of full protection, the popula-
tions in Russian waters were thought to have largely
recovered by the 1980s (Huxynun et al. 2008, Kopues
2010b). However, numbers never reached what is
believed to have been pre-harvesting abundance
(Kopues 2010b).

In recent years (since 2007), sea otter abun-
dance around the Kuril Islands appears to have de-
clined rapidly, which raises concerns for this popu-
lation (Kopues 2010a). In 2003 record numbers for
the northern Kurils and southern Kamchatka were
observed at — over 17,000 otters, with over 13,000
around Shumshu Island alone (Kopues and Kopuesa
2006). Subsequent surveys showed a steep decline
in that area, up to 70% in five years. The latest avail-
able data prior to 2012 showed that numbers around
Northern Kurils had dropped to about 5,300 animals
(Kopues 2010b). No surveys have been carried out
around the islands to the south of Paramushir Island
since 2003.

The northern subspecies of sea otter (E.lutris ken-
yoni) in the Aleutian Islands declined by 75% between
1965 and 2000 (Estes et al. 1998, Doroff et al. 2003).
While direct evidence or the cause (s) of mortality has
never been obtained, a governing hypothesis for the
decline was predation by killer whales (Orcinus orca)
whose diet has changed in the wake of falling popula-
tions of larger mammal prey species (Estes et al. 1998,
Hatfield 1998). This theory has also been criticized
(Kuker and Barrett-Lennard 2010), but little or no
evidence exists to support alternate hypotheses.

Around the Kuril Islands, the decline is less likely
to be attributable to killer whales, as the most com-
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kocartok. Hanboree 4acTo BCTpedarommiicss SKOTHUII KOCATOK BO-
Kpyr Kypunbcknx ocTpoBoB — peIOOSIAHBII («pe3uieHTHDIIT»),
a 11 KOCATOK CeBepHOIT yacTu Tuxoro okeaHa 6blIa MOKa3aHa
>kecTkag numesas cneunanusauus (Ford et al. 1998, Burdin et
al. 2005, Tarasyan et al. 2005, Ovsyanikova and Tsidulko 2014).
Takxe He 6bUIO 3apPeTMCTPUPOBAHHO YBEMUYEHNS UMCIIA aTak
KOCaTOK Ha Ka/JaHOB B pajioHe KypumibcKUX OCTpOBOB, min
M3MeHeHMUs MOBefleHNsl yieleBluMx KanaHoB. Kopres (2010a)
IpefIoaraeT, YTo AaHHOe MaJieHue YVMCIeHHOCTM SABIAeTCA
€CTEeCTBEHHBIM ITPOLIECCOM, CBSI3AHHBIM C M30bITOYHOI ITIOTHO-
CTDBIO M MCTOLIEHNeM KOpMOBOII 6a3bl. Takoe 06bsicHeHMEe BO3-
MO>XHO, OffHaKo, Ha KoMaHIOpCKMX 0CTpOBax MOZOOHOTO Ipo-
Ijecca He HaOMIONAETCS, XOTS CUMTAETCs, YTO MOMY/IALUSA TaM
LOCTHUIVIA IIPENie/IBHOTO COCTOsAHMA B 1980-X IT. 1 ¢ Tex mop fe-
MOHCTPMPYeT TONIbKO He3HauUTeIbHble KOJIeOaHMs, 4ero u cie-
LyeT OXMAATb OT IONY/IANUK B cOaTaHCHPOBAHHOI 9KOCHUCTe-
Mme (Huxymus et al. 2008, 3arpe6enpusiit 2010, Kopres 2010b).
Peskoe cHMDKeHMe YMCIEHHOCTH TaK)Ke He HaOMIOfaeTcs U Ha
I0T0-BOCTOKe AJIACKY, IZie IVIOTHOCTh KaJTaHOB OYeHb BBICOKA
¥ OKa3bIBAET CYI[eCTBEHHBII IIpecc Ha KOPMOBYIO 6a3y, 4TO BbI-
3bIBaeT KOHQIMKTBI C MHTEpeCaMy OTPAC/Ii KOMMEPUYeCKOlt fO-
6br4ert MOpcKX 6ecrio3BoHOYHBIX (Johnson 1982, Esslinger and
Bodkin 2009). Takum 06pa3om, IpUYMHBI U CTENEHD MafeHUI
4JCTIEHHOCTH Ka/laHOB Ha KypuiIbcKux ocTpoBax ocTaeTcs He-
BBISICHEHHBIMI, KaK U (paKTOpBI, BINSIIOLINE Ha pacHpeeneHne
Ka/IaHOB BJIO/Ib 6eperoBOI TMHNYU apXUIIe/ara.

Cesepnble Kypunbckue o-sa — Ilapamymmp u Mlymimy —
a TaKKe IOKHAasA OKOHEYHOCTb IOIyocTpoBa Kamyarka
u octpos Ypyn us rpynmnsl IOxHpix Kpynnbckux ocTpoBoB
BCerfia sIB/IMNCh yYacTKaMu Haumbosblrelt mwrotHocTu Kypu-
no-Kamuarckoit monynsaumm kKamaHa (IIurtuxos 1971, Kop-
HeB 2010b). Pe3koe CHIDKeHIe UMCIEHHOCTU B 9TUX pallOHAX,
C y4eTOM HeACHOI IMHAMMKY YMCIEHHOCTU Ha IIPOYMX YaCTAX
apeaya, MOXeT IIPUBECTH K I'YOUTeIbHBIM HOCIECTBUAM IS
BCeil MOMYIALUNA.

B mae n ceHTs6pe 2012 I. MBI IIPOBE/M KOMIUIEKCHBIN ydeT
KaJIaHOB BJIO/Ib Bceit KypubcKoii IpsAbl Ipy MOAJEP>KKe Typu-
cTuyueckoit komnanuy Heritage Expeditions u 4acTHOI crioH-
COPCKOII OJAEPIKKIL.

Yder 6bUI TIPOBEfleH Ha CIyYallHO BBIOPAHHBIX OTpe3Kax
no6epexkbsi OCTPOBOB U3 KKIOTO PETMOHa, C Le/blo cobparh
JaHHbIE O XapaKTepe paclpele/ieHNsA M B JajbHeNIIeM, Ha UX
OCHOBe, TIPOBECTM C IOMOILIbI0 MOJEIMPOBAHUA OLEHKY 4M-
CTIEHHOCTH.

YdeT mpoBofwIcA ABYM IOAKAMY, UAYIIVMIY HapajUlelbHO
6epery, ¢ HeCKOZIbKMMY HaOMIOaTeNnsAMI B KaXpo0il. BHyTpeH-
Hss JIOFKA LIJTa Ha paccTosiHuy okono 100 M ot Gepera (B 3a-
BUCMMOCTM OT pacpefielieHusi Iojeil OYpbIXx BOZOPOCIeit)
U HaOJIIOfjaTe/N YIUTHIBA/IN XMBOTHBIX TOMBKO MEX/Y JIOKOI
u 6eperom; BTopasi T0Ka ILIjIa KyPCOM NapasIie/ibHbIM MepBOIL,
Ha 200 M MopucTee, YIUThIBAsA XXUBOTHBIX MEXY ABYMA JIOJ-
KaMI ¥ MOpucTee oT Hee. Vcronb3oBaHue TaKOro MeTofia IO-
3BOJIMJIO YBETMYUTD BEPOSITHOCTb OOHAPYKEHMS KMBOTHBIX 110

monly observed killer whale ecotype around Ku-
ril Islands is the fish-eating resident type, and killer
whales in the North Pacific have been shown to be
strict dietary specialists (Ford et al. 1998, Burdin et al.
2005, Tarasyan et al. 2005, Ovsyanikova and Tsidulko
2014). Nor have there been any records of increased
numbers of attacks or changes in sea otter behavior.
It has been suggested by Kornev (2010a) that the de-
cline is natural and occurred due to the previous over-
population and depletion of the resource base. While
this might be a valid explanation, the Commander
Islands sea otter population has never shown such a
tendency, even as the population reached presumed
carrying capacity in the 1980s. Instead, the popula-
tion fluctuated moderately, as would be predicted by
a regular population model in a balanced ecosystem
(HuxynuH et al. 2008, 3arpe6enbhsiit 2010, Kopres
2010Db). An abrupt decline has also not been observed
in Southeast Alaska, where sea otters are presently at
high densities and have been implicated in resource-
depletion conflicts with local commercial fisheries
(Johnson 1982, Esslinger and Bodkin 2009). Thus, the
causes and extent of the decline of sea otters on north-
ern Kuril Islands are yet to be identified, along with
the factors that influence their distribution along the
islands of the archipelago.

The northern Kuril Islands — Paramushir and
Shumshu — along with area at the tip of the Kam-
chatka Peninsula and Urup Island in the southern
Kuril Islands, have always been identified as the main
areas of concentration of the Kuril-Kamchatka sea ot-
ter population (Illutukos 1971, Kopues 2010b). An
abrupt decline in one of these areas and uncertain
prospects in another might represent a threat for the
whole population.

In May and September 2012, we conducted a sur-
vey along the entire Kuril Islands chain with the sup-
port of the expedition cruise company Heritage Expe-
ditions and private sponsorship.

We performed random transects along stretches
of the coastline of islands from each geographical
region. Counts were conducted using two inflatable
boats with multiple observers traveling parallel to the
shore. The first boat followed a course about 100 m
offshore (depending on the kelp extent) and counted
only inshore. The second boat followed a course about
200m further offshore and parallel to that of the first
boat, counting seaward and between the two boats.
This method ensured maximum coverage and in-
creased capacity to spot animals further offshore.

For the purposes of our analysis, we divided the
archipelago into four regions. The Southern Kurils
included the Lesser Kuril Chain, Kunashir, and Itu-
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CpaBHEHMIO C yUeTaMI OFHO TOLKOIL, 0COOEHHO HaXONAIIMKCS
Ha yhaneHun ot bepera.,

Ina a"anmsa Mbl pasgemin Kypuabckmit apxuiesnar Ha
ycnoBHble pernoHbl: I0xHble Kypuabckue octposa (Kynammp,
Urypyn u Manas Kypunbsckas Ipspma); octpos Ypyn (Bbize-
JIeH OTHETbHO, TaK KaK, XOTsI OH M OTHOCUTCs reorpaduduecku
K IOxxHBIM KypunbckuM ocTpoBaM, MBI MMeNIN CYLIECTBEHHO
Oorblllee KOMMYECTBO NaHHBIX 10 HeMmy); Cpemnue Kypuisl
(octpoBa Mexpy Ypynom u ITapamyumpom); CeBepuble Kypu-
ot (ITapamyump, Hlyminy u npueraronye He6obliyie OCTPO-
Ba 1 CKasbl). V3-3a HEMOCTATOYHOCTY HAIIMX JAHHBIX 10 Masoii
Kypunbckoii rpsige u FOsxapiM Kypumam ouy 65011 MCKTIOYEHBI
U3 aHa/IM3a, Te He MeHee [I1 UTOTOBOJ OLIEHKV 4MCTIEHHOCTHU
MBI VCTIONIb30Ba/IN IUTepaTypHbIe TaHHbIE.

Kak 6bl10 mOKa3aHO pasINMYHBIMU MCCIELOBATETISIMI,
CpenHss IyOMHA, Ha KOTOPOJ KalaHbl LOOBIBAIOT KOPM He
npesbimaeT 50 M. 9TO CBA3aHO C TeM, YTO KaJlaHbI 3aBUCAT OT
pacmpeneneHns IMIIEBBIX PeCypcoB M UX OCHOBHBIM KOPMOM
ABJIAIOTCS. MOPCKMe GEeHTOCHBIe OeCIIO3BOHOYHbIE, TaKMe Kak
Mortiocku popa Modiolus sp., Mopckue exxu Strongylocentrotus
sp., u Menkast poiba (IIutukos 1971, Kopuesa 2008). ITomyris-
IIMIOHHbIE ITapaMeTPbl OOBIYHO PACCUUTHIBAIOT KaK IIOKa3aTe/b
IUIOTHOCTY >KVMBOTHBIX Ha KBaJpPaTHBIN KMJIOMETpP IPOLYKTUB-
HOI1 30HBI MenKoBOMbA (mo 50 M u3obarnr) (Bodkin et al. 2004,
Kopues and Kopnesa 2006). Takum 06pa3om, HMBEIUPYETCS
3¢ deKT MPOTSHKEHHOI 30HBI METKOBObsI HA JIMHEIHBII KITO-
MeTp 6eperoBoit TMHUA /It Pa3HBIX OCTPOBOB.

MbI onleHMBaMy IIOTHOCTh Ka/IaHOB Ha ME/IKOBOJbE U, MC-
HO/Ib3ysl HOIYIeHMe, YTO COOP HAHHBIX Ie/T B CIyYallHOM IO-
pAnKe, CMOTEMMpPOBaIM B IporpamMe R pacrpepmeneHue miot-
HOCTHM OTHOCUTEJIbHO IIMPOTHI /s [PYTUX YYACTKOB mobepe-
b1 1ipyt momotny yHkimy mokanbHou perpeccun (LOESS).

CpenHas IOTHOCTD BapbupoBana ot 0,12 1o 9,56 kasmaHoB
Ha KBaJ[PaTHBIl KMJIOMETP MeIKOBOAbA, C CAMbIM HU3KUM IIO-
KasareneM y ocTpoBa KeToif, 1 caMbIM BBICOKMM BO Bropom
Kypunbckom mpomnmse, cooTBeTcTBeHHO. CpelHAA ITIOTHOCTDb
1o pernoxam 6ou1a: F0sxHbIe Kypwibt (13 Hammx gaHHbIX) 1,19
KayaHoB/kM?%; 0. Ypyn — 4,6; Cpennne Kypuner — 0,77; Cesep-
Hble Kypunpl — 5,17.

OcHOBHas1 KOHIIEHTpauus KamaHoB (72,56%) 6bu1a cocpeno-
TOYeHa BOKPYT CeBepHOIt yacTy ocTposa [Tapamyump (Bropoit
Kypunbckuit mponus) u ocrposa lyminy; 11,7% 66110 cocpe-
TOTOYEHO BOKPYT OCTPOBa YpYII, 4TO, BMeCTe C paBHOMEPHO
BBICOKOJ INIOTHOCTBIO BOKPYT OCTPOBA, IeJIAeT €T0 BTOPBLIM II0
Ba)KHOCTY YJaCTKOM apeasa KajlaHa Ha Kypuibckux ocrposax,
a TaxoKe eAMHCTBEHHBIM K/II0YeBbIM YYacTKOM K Iory oT Bropo-
ro Kypunbckoro mponmsa.

Pacnipenenenne cooTBeTCTBOBAIO M3BECTHOMY paHee U3 JIN-
TepaTypsl (puc. 1).

3aTeM Ha OCHOBaHMY 3TON HYHKLUY ITIOTHOCTHU MbI IIPOBe-
TV OLIEHKY YMC/IEHHOCTH U JOBEPUTEIbHBIX MHTEPBAJIOB.

B pesymbraTte MopenupoBaHMA Mbl HOMYYMIN CIeRYIOLe
HOKa3aTe/y YVC/IeHHOCTH I/I1 BbIIE/IEHHBIX PETYOHOB: OCTPOB

rup. Urup Island was assessed separately, because we
had sufficient data to conduct the analysis, although
geographically it belongs to the southern Kurils. The
Central Kurils included all islands between Urup and
Paramushir. The Northern Kurils included Paramu-
shir, Shumshu, and nearby small islands. Due to the
small area of coverage, Southern Kurils (Kunashir,
Iturup and Lesser Kuril islands) were excluded from
the calculations, and available literature data were
used for the final estimate.

We estimated the density of animals per poten-
tially productive shallow water area (inshore of 50-m
isobath) (Bodkin et al. 2004, Kopues and Kopuesa
2006). This is a standard approach that is consistent
with sea otters depending heavily on benthic inverte-
brates (mollusks Modiolus spp., sea urchins Strongy-
locentrotus spp. etc.) and small fish (IIntuxos 1971,
Kopuesa 2008), with depths typically not exceeding
50m. This approach equalizes the effect of an extend-
ed shallow area per linear kilometer of coastline be-
tween the islands.

We estimated density of sea otters per kmA2 of
shelf area — defined at within the 50m bathymetry.
We modeled the log of the estimated densities against
latitude, using a local regression (LOESS) weighted by
number of observations. All analyses were performed
inR.

Mean density varied from 0.12 to 9.56 otters/km?
for Ketoy Island and the Second Kuril strait, respec-
tively. Mean density (otters/km2) by region was as
follows: Southern Kurils (per our data), 1.19; Urup
Island, 4.6; Central Kurils, 0.77; Northern Kurils, 5.17.

The largest concentration (72.56%) of sea otters
was around northern Paramushir and Shumshu Is-
lands (Second Kuril Strait); 11.7% were observed
around Urup Island, which together with consistently
high density around the entire island made it the sec-
ond most important area for sea otters in the Kuril
Island archipelago, and the single most valuable loca-
tion for the part of the population south of the Second
Kuril Strait. In terms of distribution, the population
showed similar patterns to ones described previously
in the literature (see Figure 1.).

The abundance estimates based on a LOESS lat-
itude-dependent function were as follows: Urup Is-
land, 867 otters; Central Kurils, 619 otters; Northern
Kurils, 5388 otters. Addingthe most recent estimation
of the population around the the Southern Kurils
from the literature (Hesemomckasa 2007), 550 otters,
we get a total population estimate of approximately
7425 otters (not including Southern Kamchatka) (fig.
2). It should be noted that as we do not have data for
Southern Kamchatka, this number represents not the
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Puc. 1. CmopennpoBaHHast
IVIOTHOCTb TIOMY/ISIIMU  KaJa-
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Fig. 1. Modelled densities
of otters along the Kuril Archi-
pelago. Light green — Northern
Kurils; Purple — Central Kurils;
Yellow — Southern Kurils; Light
Blue — Lesser Kurils.
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Ypyn — 867 xananos; Cpeguue Kypunbl — 619 xananos; Cesep-
Hole Kypunbt — 5388 xamanos. [Jna IOxubix Kypun Mbl B3amu
[aHHble TUTepaTypHble NaHHble Haubo/mee HefaBHEN OLCHKMU Yu-
cnenHoct — 550 ocobeit (Hesegomckas 2007). Takum ob6pasom,
o611jas1 YMCTIEHHOCTD KalaHoB, obuTanummx Ha Kypuabckux octpo-
Bax (He cumras mobepexnbs KamuaTkm) coctaBmma 7425 ocobeir
(Puc. 2). Cnegyet 3aMeTUTb, YTO, TaK KaK y HAC HET NAHHBIX IO
10kHOIT KaMuaTke, 3Ta YMCIEHHOCTh He OTPaXKaeT IIOTHOLIEHHYIO
oreHky Bcelt Kypuno-KamuaTckoit monyasanum, a TOIbKO TOIL ee
4acTH, KOTopast obutaert K 1ory oT Broporo Kypunbckoro mponusa.
OpnHako, 3a HOCTERHNEe JeCSITh JIeT, Y4eTbl KalaHOB y Ho6epexbs
KaMyaTrky moxasblBaiym 4YMCIEHHOCTh He 6omee 1500 >KMBOTHBIX
(Kopues 2010b), Tak 4To Hallla OLjeHKa HeflaneKa OT 00Iielt IOTeH-
LIMa/IbHOM YMCIEHHOCTM.

Ectp Taxke gpyrue ¢akToOphbl, BAMSMOLIME Ha YMUCIEHHOCTD
U pacIpepeneHue KaJaHOB, HAIpUMep reorpadudeckie mapame-
Tphl OeperoBoit muHyu. Kamanel npenmoynrtaior Hamudue pudos,
CKaJ1, HeOOJIbLINX OCTPOBOB, OYXT C KAMEHVCTBIM JHOM U 3apOCLs-
MU OYpbIX BOFOPOCIEl — TO ecTb Gojee M3pe3aHHBIl POodIIb
6eperooit muuun (bapabam-Hukudopos 1947, lllutukos 1971).
Coueranne Tpodudeckoro u reorpapudeckoro pakTopoB BIUsIET
Ha CTeleHb IPUTOJHOCTY MeCTOOOUTAHMIT /1A KajlaHa.

C 11e/1bI0 ITOIBITKY OLIEHUTD BIMAHVE PA3TIMYHbIX TAPAMETPOB
Ha pacIpefienieHye KaJlaHOB, Mbl PACCMOTPe/II BO3MOXXHOCTD CBSI3H
6a30BBIX QM3NUECKUX [TAPAMETPOB K PaCIpefe/ieHNI0 TTIOTHOCTH
KaJIaHOB.

Mpbr cospanu WMHpekc basoBbix ®Pusmyeckux Ilapamerpos
(BPPI), Bxrovaromuii B ce6s1 oauHy GeperoBoil MMHUY, MIOLIANb

50 52

total Kuril-Kamchatka abundance, but that of the
otters south of the Second Kuril Strait. However,
in the past decade the part of the population that
occupies waters around South Kamchatka has
not numbered more than 1500 animals (Kopues
2010b), so our estimation is not far from the total
number.

There are other factors that influence the dis-
tribution and abundance of the animals, such as
geographic features of the coast. Sea otters prefer
areas with complex coastline, such as reefs, rocky
outcrops and islands, and secluded bays with rocky
bottom and kelp growth (bapa6am-Hukudopos
1947, lllutukos 1971). A combination of trophic
and geographic features contributes to the suit-
ability of the habitat.

To try to make a preliminary evaluation of the
influence of different parameters on the distribu-
tion of sea otters, we looked at the possibility of
linking basic geographic parameters to the dis-
tribution of densities. Length of coastline, island
size, and area of shallow water above the 50-m
isobath were combined into a Basic Physical Pa-
rameter Index (BPPI). On the assumption that
the optimum parameters for sea otters would be
an island a) reasonably large to provide shelter;
b) with a longer coastline, as an indicator of the
more complex coastline; c) with large area of shal-
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Puc. 2. Onenka 4ncIeHHOCTH U pacIipe-
}> IelleHNs1 KaJlaHOB BHOMb Kypuibckoit rps-
OBl 110 HamuM gaHHbIM (2012 I.) ¥ maHHBIM
us nmureparypsl (HeBemomckas 2007) mis
IOxnbIX Kypni.
Fig. 2. Abundance estimates and distri-
bution for the Kuril Island part of the popu-
lation based on the materials of 2012 survey.
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OCTpOBa U IUIOLIaJIb MEKOBOAbs (0 50 M 1300aThl) B aKBaTOPUK
OCTPOBa. MCXOHH ns3 Hpennonox(em/m, YTO OIITMMAJ/IbHBIM MECTO-
obuTaHMeM I KaaHOB GyfeT OCTPOB a) JOCTATOYHO GOJBILIOIN,
4TOOBI TIPENOCTABUTD YKpBITHE OT IIOTOHBIX BO3[EVCTBUI; 6)
C IJIMHHON 6eper030171 JIMHUEN, UYTO SIBJISAETCS MOKa3aTe/leM ee M3-
Pe3aHHOCTI; B) MMEIOLNIT GOMBIIYIO IIOLaAb IPUIETAIOIIIX MeI-
KOBOI[I/Iﬁ, Ha KOTOprX Ka/TaHbI MOI‘yT KOpMI/ITbCH; MbI COCTAaBUIN
¢dbopmyy crenyroliero Buaa:

L*4s5
A*100

rie L — mnvHa GeperoBoit muHMM; A, — TUIOMIA/[b METKOBObS
(mo 50Mm m3o6atser); A — romanb ocTpoBa 1 «100» — KOHCTAHTa.

MbI coBMecTUIN ITapaMeTp IVIOTHOCTYU /ISl TeX OCTPOBOB, OT-
Kyfa Mbl MMeNIU HeIocpencTBeHHble fanHble 1 BPPI Ha rpaduke
(puc. 3).

OueBMIHO, YTO JaKke MPOCTOi aHAmM3 (pU3MYeCcKMX Mapame-
TPOB IIOKa3bIBaeT CBA3b C pacIpefielieHNeM ITIOTHOCTH.

PasnuyHble aBTOpBI IPUBOAAT pas3Hble MOKA3aTeIy ONTYMAb-
HOJI IVIOTHOCTY [/Is IIOMY/IALMII KanaHoB (kaman/km?): 3,411 (Kop-
HeB and Kopnesa 2006), 3,9-5,8 (Kenyon 1969) u 5,05-5,15 pns
KaMeHMCThIX 1 0,95-1,13 m1a necyanbix Mmectoobutanuii (Laidre et
al. 2001).

Hamu gasHble MOKa3bIBAIOT, YTO INIOTHOCTH, O/IM3KME K ONTH-
MaJIbHBIM, HaO/TIOAI0TCS TOMBKO B Y3KO JIOKAIM30BAHHBIX YacTIX
apeasa — B ceBepHON 4dacTu CeBepHbIX KypmiIbCKUX OCTPOBOB
nyo.Ypym.

O1jeHKa YMCIeHHOCTY MICXO/ 3 HAIIVX JAHHBIX IIpefiCTaBIeHa
COBMECTHO C MCTOPUYECKIMI JaHHBIMM B Ta67I. 1.

low water to provide feeding grounds; the formula

was used,
L*As

A*100

where L = length of the coastline, A_ = area of the
shallow water (to the 50-m isobath); A = area of
the island, and 100 is a constant.

Density parameters and BPPI for all the
islands for which density was calculated directly
in this study (i.e. based on sector counts, rather
than modeling) were plotted against each other
(Figure 3).

It is clear that even our basic physical param-
eter analysis shows some correlation and should
be explored further.

Different authors estimate the following opti-
mum density parameters for sea otter populations
(otters/km?): 3.4+1 (Kopues and Kopuesa 2006),
3.9-5.8 (Kenyon 1969), and 5.05-5.15 in rocky
habitat and 0.95-1.13 for sandy habitat (Laidre et
al. 2001).

Our data show that densities approach-
ing those considered to be optimal are only ap-
proached in localized areas in the northern part of
the Kuril Islands and around Urup Island.

Our abundance estimates can be compared
with the historic data available for these islands
(tab. 1).
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Puc. 3. CoorHowenue mexay Munexcom bazosbix Ousnyeckux I[Tapamerpos (BPPI) u HabmogaeMoli IIIOTHOCTBIO

Ka/TaHOB /11 KOHKPETHBIX OCTPOBOB.

Fig. 3. Correlation between Basic Physical Parameters Index (BPPI) and observed density for the certain islands.

bnaropaps oTHOCUTENIBHO BBICOKONM CKOPOCTHM BOCIHpPOU3BeEfe-
HIA, KaJaHbl KaK BUJ, MMeEIOT I0BOJIbHO BBICOKYIO IIACTUYHOCTb,
9YTO MOATBEPXK/IAeTCA MUX IOC/Iel0OBaTebHbIM BOCCTAaHOBICHMEM
B POCCUIICKOIT YacTy apeasa I0c/e NpeKpalleHys IpoMbIcia. Tem
He MeHee, OHM OYeHb YYBCTBUTENBHBI K YCIOBMAM OKpY>Kalollel
cpenbl, B 0COOEHHOCTH, K 3arpsA3HeHMIo 1 6ecriokoiicTBy. Ecim ogna
9acThb MONYALNMY NIpeTepIieBaeT CHIUKeHMe YMCTTeHHOCTH, Ype3Bbl-
YalfHO Ba)KHO YCTAaHOBMUTDb IIPMUYMHBI 3TOTO CHajia ¥ YTBEPAUTH OX-
paHHBbIe MepBI [/Is1 BXKHBIX YYaCTKOB MECTOOOMTAHS U OCTPOBOB,
4TOOBI ITO3BOIUTD BUY BOCCTAHOBUTHCS €CTECTBEHHBIM ITyTEM.

OcTpoB YpyI Bcerfja ONMMUCHIBaNM, KaK KI04eBoe MecToo0uTa-
HUe I/ KaJlaHa ¥ ObII peTMOHANTbHBIM 3alIOBEIHUKOM ¢ 1958 1o
2003 rr. HecMoTps Ha maaHBI 110 BOCCTAHOBIEHNUIO 3aMlOBEHO-
rO peXXMMa Ha TePpUTOPUM OCTpPOBa U IpUIeXKalllell aKkBaTOpUn
K 2018 1., ¢ 2013 1. TaM 6bUIM pa3BepHYTHI OObIYA U ITepepaboTKa
30710TOJt pyxnbl. VcIionb3yeMble TeXHOMOTUH IPefIIONAranT oopa-
60TKy pyAbl pacTBOpaMM >KMAKMUX LMAHVJOB I/ BbIeNIeHNs 30-
noTa (Ky4HOe BblllleflaunBaHue). B ceilcMuyecky HeCTabUIbHBIX
U TIOiBEP>KE€HHBIX BBICOKON BIIaYKHOCTYU U YaCTOMY BO3[€JICTBUIO
LIMK/IOHOB YCIOBUAX Kypuabckux ocTpoBOB, momoOHble paspa-
60TKM MOI'YT HaHECT) HENOIPAaBMMBIl Bpes, MOPCKOIL 9KOCUCTe-
Me, B TOM 4uciae u MopckuM Mnexonuraomum (Ferguson et al.
2011). Taxxe 6eCIIOKOICTBO, BBI3BAHHOE MHOTOKPAaTHO BBIPOC-
MM B MPUOPEXHBIX BOZAX CYLOXOCTBOM M acCOLMMPOBAHHON
C 30/I0TOROOBIYE} AaHTPOIIOTEHHOJ aKTUBHOCTBIO, OyIeT CyIecT-
BEeHHBIM (aKTOPOM, KOTOPBIII HECOMHEHHO OKa)XkKeT BO3JEJICTBME
Ha KaJIaHOB, a TaK)XXe IPOYMX MOPCKMX M/IEKONUTAIOIINX, 06UTa-
I0IIMX B BOJaX OCTPOBA.

Tax kax o. Ypym sABsieTcs BaxxHeumM pepyruymom ais Kypu-
no-KaMyaTckoil momynanmy KajaaHa, He0OXOAMMO YCTAHOBUTD Ha

Due to their relatively fast reproductive rate,
sea otter populations can be resilient, which is
demonstrated by their relatively straightforward
recovery in Russian waters after the ban on har-
vesting. However, they are also vulnerable to the
conditions of the environment, particularly pollu-
tion and disturbance. If some part of the popula-
tion is undergoing a decline, it is crucial to estab-
lish the causes of it. Ultimately, the protection of
its habitat will be needed to allow the species to
re-establish itself fully.

Urup Island has always been recognized as
an important habitat for sea otters and was a Re-
gional Nature Reserve from 1958 to 2003. Despite
announced plans to re-establish a protected area
there by 2018, a gold-mining operation has been
established on the island in 2013. Explosives are
used to extract the ore, and liquid cyanides are
used to extract the gold. In the seismically un-
stable and highly humid conditions of the Kuril
Islands, mining can cause severe damage to the
wildlife and marine environment. (Ferguson et
al. 2011). Disturbance caused by the heavy traf-
fic and human activity associated with production
are likely to negatively affect sea otters and other
marine mammals around the island. As the key re-
fugium for the Kuril-Kamchatka population of sea
otters, Urup Island should be recognized as a criti-
cal habitat for the Red book species and require
designation of strict protected area.
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Tab6n. 1. CpaBHeHue GaHHBIX 10 YncimeHHOCTH Kypnmo-KaMuaTckoit monynsanum B pasHble TOIbIL.
Tab. 1. Comparison of sea otters numbers for Kuril-Kamchatka population from various years.

pannue 2000-e 2012 (i
1960-1970 1980-1990 carly 2000-s 2008 IAHHbIE)
Y 2012 (our data)
KamuaTka okoro 2500 okomo 1200
Kamchatka 800 2500-3000 about 2500 about 1200 o
1791-2686
Ceepisie Kypunt | 1700 (Tapauymtup) |y, oo oo 16417 5367 5388
Northern Kurils (Paramushir) .
(Paramushir)
Cpenune Kypumst oxo71o 600 oxoro 500 oxoro 400
Central Kurils about 600 about 500 about 400 400-600 620
0.Ypyn Urup 2300 2500 2010 — 868
I0sxHbIe Kypust 3500 (BxmIOUas
Southern Kurils 238-365 1052 1054 0.Ypymn) (incl. Urup)
Manas Kypunbckas 550%
OT/ieNIbHbIE BCTPeUnt
Ipsima solitary sightings - 31-44 B
Small Kurils
BCET'O 4100+ okosto 9500 okosto 22000 okoso 10600 okoso 7500
TOTAL about 9500 about 22000 about 10600 about 7500

€ro TepPUTOPUY U aKBATOPUY 3aIIOBENHBIN PE&XKNM VM OCTAHOBUTD
PaspyLINUTENIbHYIO XO3ANCTBEHHYIO IeATeTbHOCTD.

Jns ycnenrnoro coxpanenus Kypuno-Kamyarckori momynanumn
HeoOXOf[IMO IPOBefieHNe Ja/IbHENIIIero u3ydeHns pakTopos, BIU-
AIOIMX Ha COBpEeMEHHOe pacIpefielieHNe KalaHa BolMb Kypuib-
CKOJI TPAADI, @ TaK >Ke MeIIaoIIX, HeCMOTps Ha HalIM4ue pecyp-
COB M IIPUTOHBIX MECTOOOUTAHUIT, HANbHEIIIeMy OCBOCHUIO IIO-
Oepexxbsa 0cTpoBOB. Takke HEOOXOMMO MPOBOAUTH PETrYISAPHbIIA
MOHUTOPVHT HOIY/IALMA ¥ BBIABUTD IPUIVMHBI PE3KOTO CHYDKEHMS
YJICTIEHHOCTY B CEBEPHOII YacTM apeaa.

Hamum faHHBIe HeMOHCTPUPYIOT, YTO IVIOTHOCTD 1 OOLIast 4u-
C/IEHHOCTD Ka/IaHOB B MCCIIEIOBAHHBIX y4yacTKax Kypuibckoii rps-
Ibl HIDKE, 4eM B IIpefbIAyIye rofsl. B cimyuae mpopormkatomerocs
CHVDKEHMs 4YMC/IEHHOCTHM, OTCYTCTBME IOTHOCTBIO OXPaHSAeMbIX
3HAUMTENbHBIX 10 pa3Mepy aKBaTOPUI, TapaHTUPYIOIUX yCTON-
YIBOE BOCIIPOM3BOACTBO KaJTaHOB, MOXKET IIPUBECTI K CEpPbe3HOMY
ypony s Bcelt Kypmno-KamMuaTckoil momysnuy KanaHa.

brnaromapuocTu:

MBbI XOTUM BBIPasUTb ITTYOOKYIO NPU3HATEIBHOCTD KOMIIAaHUA
Heritage Expeditions 3a momolupb B peanusariuy IpoeKTa ¥ CIIOH-
COPCKOJI Ofiep>KKe. Ml Takoke xoTenu 65l mobnarogaputsh PogHn
Pacca, Baguma IlleBuenko, Jleonupga KoTeHko, skcnennunoHHYIO
KOMaHJy 1 skuIax cyaHa IIpogeccop Xpomos, a Taxoke Bcex, KTO
IIOMOTaJI HaM B cOOpe JaHHBIX.

More research is needed to further investigate
factors determining the current day distribution
of sea otters along the Kuril Chain and their lack
of dispersal into the areas with apparent availabil-
ity of necessary resources. It is also important to
monitor the population and to identify the causes
of the observed rapid decline in the northern part
of the range. Our data indicate that the average
density and overall abundance of surveyed areas
of the Kuril Islands is lower than reported in pre-
vious years.

If the decline was to continue, lack of fully pro-
tected areas that would allow sea otters to recover
without disturbance and resource depletion may
compromise the well being of the entire Kuril-
Kamchatka population.
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