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SIMckme ocTpoBa pacmoiararoTcs B IOTO-3aMaJHON YacTh
3anmuBa [llemmxoBa OXOTCKOTO MOpSI HATIPOTHUB T-0Ba [1bs-
THHA. ApXUIenar COCTOMT U3 IISATH OCTPOBOB. Ha kpym-
HEeHIeM U3 HUX, 0-B¢ MaThIKWIb (TUTOIaab ocTpoBa 8.7
KM2), pacrionaraercs camoe ceBepHoe B OXOTCKOM Mope
penponyKTHBHOE JexOumne cuByder (Eumetopias juba-
tus). TapemHOe IeXKOHUIIIE pacrioyaraeTcsi ¢ BOCTOYHOM
CTOPOHBI OCTPOBA U MPEACTABISIET COOOU TalleUHBIN TUIIK
NpoTsKEHHOCTHIO 0Kkou1o 300 M u mwupuHoi 30 — 60 m. ITo-
MHMO PETPOAYKTUBHOTO JICXKOHUIIIA HAa OCTPOBE HAXOAATCS
TPH XOJOCTSIKOBBIX 3aJICKKH, TBE U3 HUX MIPUMBIKAIOT C Ce-
BEPHOI U FOXKHOW CTOPOHBI K PEMPOIYKTHBHOMY JICKOUTITY
M OTJCJICHBI OT Hero Mbicamu (3amanbcekui, 2000).

B 2013 romy Ha penpoayKTHBHOM JieOHIIE ObUIO ycTa-
HOBJIICHO 6 aBTOMAaTHYECKUX apXHBHBIX Kamep (Burkanov

The Yamsky Islands located in the southwestern
Shelikhov Bay, Sea of Okhotsk, opposite the Pyagin
Peninsula. The archipelago consists of five islands. The
largest of them, Matykil Island (with the area of 8.7
km?2), has the northernmost breeding rookery of Steller
sea lions (Eumetopias jubatus) in the Sea of Okhotsk.
A harem rookery occupies a pebbly beach on the
eastern side of the island, approximately 300 m long
and 30-60 m wide. In addition to the breeding rookery,
there are three bachelor haulout sites on the island, of
which two are adjacent to the breeding rookery on the
northern and southern sides and are separated from it
by capes (Zadalsky, 2000).

In 2013, six automated time-lapse cameras were
deployed at the breeding rookery (Burkanov, Altukhov,
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and Altukhov, 2014). ABTOHOMHBIC (OTOPETHCTPATOPHI
PAacIoNIOKEHbI TAKUM 00pa3oM, YTO 00ECIEUNBAIOT CHEMKY
Bcero sexomnmma. Kamepst, ncnons3yeMble B JaHHBIX CHCTE-
Max, UMEIOT Marpuibl paspemienueM 12.2MIT - 12.6 MII
(Canon EOS 1100D) u 00BeKTHBEI ¢ (POKYCHBIM PACCTO-
saueM 30-37 mm. @oTorpadum 3amuchBaINCh Ha KapThl
mamsata oobeMoM 12816, ChemKa Benach B CBETIIOE BpeMs
cytok pa3 B 30 muH ¢ utons 2013 . o asrycr 2014 . B
JanbHEHIIeM AyIst oydeHns Oosee TOTHOH nHdpopMan
0 TaBPEHBIX KXMBOTHBIX HHTEPBAJl CbEMKH YMEHBIIHIN JI0
10 mun. Taxxe B nepuon ¢ aBrycra 2014 r. mo utons 2015 . Ha
nexoutie padorana ¢oronosymka Bushnell, koropas Bena
CHEMKY aKBaTOPHUH OKOJIO JIEKOHIIIA.

OOciyXrBaHHE aBTOMAaTHYECKHUX (POTOPErucTpaTopoB
OCYILECTBIISIETCSl OJMH pa3 B IO/ B HMIOJE - Hayaje aB-
rycra. IIpu mocemieHun ocTpoBa IPOBOIUTCS OCMOTP
COCTOSIHUSI 000py/I0BaHMsI, HCOOXOAMMBIH PEMOHT, CHsI-
THE JAaHHBIX C KaMep, yCTAaHOBKA HOBBIX KapT naMsaTu. B
pabote kamep HaOmomanuch Hekotopeie coou (Tabdi.1).
OcHoBHOH MPoOJIEeMON B OCTaHOBKE pabOThI Kamep ObuI
HEJIOCTATOK IIMUTaHUs JJIsl 3apsAKy Oarapen B 3MMHHM T1e-
pHOJI, KOT/a JieJl U CHEr IOKphIBAJl COJHEYHbIe Oarapen
u 3apsiaka Oarapeii npekpainanack. C HaCTYIUIGHUEM I10-
TCIUVICHUA W YBCJIWYCHUCM IMPOAOLKHUTEIBHOCTH CBETO-
BOTO JIHS KaMepbl BO30OHOBJISUIM CBOKO padoTy. Bropoii
NPUYMHON cOOsi B pabore Kamep SBISIOTCS Majaloniue
co ckioHa KamMHHU. B 2014 1. ynaBmmii kKaMeHb TOBPEIUII
Kopiyc 6okca, ojHako (poToKaMepa ocTanach LEIoi, HO
0T yzmapa ObUIO HapylIeHO nmuTaHue kKamepbl. B 2017 T
yepe3 oOpa3oBaBIleecs] OT MaJeHUs] KaMHsI OTBEPCTHE B
OOKC romaino OoJIbIIOe KOJUYECTBO BOJbI, KaMepa Oblia
3aTomieHa ¥ BhIIUIA U3 cTpos. Jletom 2018 1. ymaBmmii
KaMeHb IIOJIHOCTBIO Pa3pyLINi OJJHY KaMepy, ¥ ceifuac Ha
OCTpOBE pabOTaeT TOJIBKO 5 KaMep.

ITomumo 3TOrO, B 3UMHE-BECEHHUIN NIEPUOA CTEKJIA HE-
KOTOPBIX KaMep ObUIM 3aHECEHBI CHErOM MIIM TOKPBHI-
JUCHh JIBJIOM, YTO NPUBOAMIIO K MOTEPE MM PE3KOMY
YXyOIIeHUI0 KadecTBa ¢oTorpaduii. Takke omHOU W3
mpobieM OBII0O BPEMEHHOE 3all0TeBaHHE BHEIIHETO
cTekia kamep. TeM He MeHee MOJydYEHHBIE 33 HECKOJIb-
KO JIET JaHHBIE MO3BOJIIOT MIPOCIEANTD TUHAMHKY THC-
JCHHOCTH CHBY4YEH M OIICHUTH XapaKTep MCIIOJIb30Ba-
HUS JAaHHOTO JIEKOWIA )KMBOTHBIMH B TE€UCHHE T'OAa,
a Takke 3a(UKCHPOBATH MPHUCYTCTBHE TABPEHBIX KH-
BOTHBIX Ha JIEKOHUIIE.

EsxenHEBHO B 3aBHCHUMOCTH OT HPOJOJDKUTEIBHOCTH JHS
Kaxmas ¢orokamepa genanma ot 15 mo 130 cHuMKOB, B
cpexreM 70 dororpadmuii. Beero 3a mepron paboTel kKamep
¢ 2013 1o 2017 rox 66110 MONTyueHO 487039 doto. [Ipu 06-
pabotke ororpaduii mpocMarpuBasiach oHa poTorpadus

2014). The autonomous photo recorders were arranged
in such a way to provide coverage of the entire rookery.
The cameras used in these systems have a 12.2-12.6
MP matrix (Canon EOS 1100D) and a 30-37 mm
focal-length lens. Pictures were taken during the
daylight hours every 30 min and saved on 128 GB
memory cards from July 2013 to August 2014. After
that, in order to collect more information on branded
animals, the shooting interval was reduced to 10 min.
During the period from August 2014 to June 2015, a
Bushnell camera trap was also installed at the rookery:
it photographed the coastal waters adjacent to the
rookery.

The automated photo-recorders were serviced once
a year, July - early August. During the visits to the
island, the equipment was examined, made necessary
repairs, data was downloaded from the cameras, and
new memory cards were installed. The failures in the
operation of the cameras were recorded (Table 1). The
main problem that caused the cameras to stop working
was the shortage of power charge from the battery in
the winter, when ice and snow covered the solar panels
and prevented battery from re-charging. With the onset
of the warm season and increasing daylight hours,
the cameras resumed shooting. Stones falling from
the slope were another reason of cameras failures. In
2014, a fallen stone damaged the waterproof casing,
the camera remained intact, but camera’s power supply
was disrupted by the impact. In 2017, a large amount
of water got inside the casing through the hole that
appeared after a stone fall, the camera was flooded
and broken. In the summer of 2018, a fallen stone
completely destroyed one camera, and now there are
only five cameras operating on the island.

Besides that, during the winter and spring, the glass
windows in some of the cameras were covered with
snow or ice, which resulted in the loss of images or
sharp deterioration of the photographs quality. Also,
one of the problems was temporary fogging of the
outer glass of the cameras. Nevertheless, the data
obtained over several years of observations elucidated
the abundance dynamics of Steller sea lions (SSLs)
and made it possible to assess the pattern of use of this
rookery by animals during the year, as well as to record
the branded individuals at the rookery.

Each camera took from 15 to 130 (with an average
of 70) pictures a day, depending on the day length.
A total of 487,039 photographs were obtained during
the period of deployment of the cameras from 2013
to 2017. When processing the material, one photo per
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Kamepa 1/ Kamepa 2 / Kamepa 3 /
Camera 1 Camera 2 Camera 3
HGPHOHH / Pabora Yuco Pabora Yucio Pabora Yucio
Period KaMepbl, | 00paboTaHHBIX | KaMepsl, 00paboTaHHBIX | KaMepsl, | 00pabOTaHHBIX
ITHU / e / The THu / nueit / The Hu / e / The
Camera is | number of days | Camera is | number of days | Camera is | number of days
on, days | processed on, days processed on, days | processed
19.07.2013-
31.12.2013 141 141 151 151 165 165
01.01.2014-
31.07.2014 242 120 253 128 278 134
01.01.2015-
31.12.2015 263 263 263 263 312 312
01.01.2016-
31.12.2016 365 101 366 121 366 129
01.01.2017-
02.07.2017 183 49 165 48 156 23
Beero/ 1194 674 1198 711 1277 763
Total
Kamepa 4 / Kamepa 5/ Kamepa 6 /
Camera 4 Camera 5 Camera 6
Hepﬂf)ﬂbl /" | PaGora Yucmno Pa6ora Yucno Pabora Yucmo
Period KaMepbl, | 00paboTaHHBIX | Kamepbl, | 00pabOTaHHBIX | Kamepsl, | 00pabOTaHHBIX
ITHU / e / The ITHU / e / The IHU / nHewt / The
Camera is | number of days | Camera is | number of days | Camera is | number of days
on, days | processed on, days | processed on, days | processed
19.07.2013-
31.12.2013 54 54 166 166 166 166
01.01.2014-
31.07.2014 138 28 321 187 365 213
01.01.2015-
31.12.2015 315 315 263 263 360 360
01.01.2016-
31.12.2016 340 115 237 103 243 115
01.01.2017-
02.07.2017 163 49 105 49 0 0
Beero/ 1010 561 1092 768 1134 854
Total

Ta6muma 1. Pa6ora xamep B mepuop ¢ 2013 mo 2017 rT. 11 urcno 06paboTaHHBIX THEH

Table 1. Operation of cameras in the period from 2013 to 2017 and the number of days processed
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Puc. 1. Ce30HHOE N3MEHEHNE YHCIICHHOCTH CHBYYeH Ha PETIPOIYKTHBHOM JISKOHUIIIE 0-Ba MaThIKUITh
B nepuoa ¢ 2013 mo 2017 rr.

Fig. 1. Seasonal variations in the number of Steller sea lions at the breeding rookery on Matykil Island
from 2013 to 2017

Kakaoro yaca. Beero 0bu10 06padorano 60632 ¢ororpa-
¢uii (uaro cocrasisier 12.4% ooiero yucna ororpaduii).

J1J1st OIIEHKU CE30HHOW TUHAMHKH YHCICHHOCTH CUBYYCH
OBLIH 0TOOpaHKI JaHHBIC, KOTTIA Ha JIe)KOuIIe padoTano 3 u
6onee kamep. [laHHbIE CTPYMITUPOBAHBI B CPEHUE MTOKA3a-
Tenu 1o HenelsiM (7 aHei), ¥ 0 HUM TIOCTPOSHA Inarpam-
Ma JMHAMUKU YUCICHHOCTH CUBYYa HA MPOTSHKEHUU BCETO
rofia ¢ OIIeHKOU pa3Maxa komebanus (Puc. 1).

CuBYyYH HCHOB3YIOT JIEXKOHUILIE HA TPOTSHKEHUH ITOYTH BCETO
ro/la, UCKJIIOUCHHEM SIBJISIETCSl KOHEI (heBpalisi - MapT, Koria
JKMBOTHBIE OTCYTCTBYIOT Ha Oepery, 4To CBsi3aHO ¢ 00pa3o-
BaHUEM CIUIONIHOTO JIE/ISTHOTO TIOKPOBA PSOM C JISKOHIIEM.
B siHBape-QeBpalie neproanuecku Ha Oepery OoTMeuaroTcst
HeOonbLIMe TPkl )KUBOTHBIX 0 30-40 ocobeii. C koHIa
MapTa Ha JICKOUIIE TOSIBISIFOTCS IIepBbIe CUBy4H (puc. 1).
WHTEHCUBHBIN POCT YMCIICHHOCTH >KUBOTHBIX HAauMHAETCS
C CepeAuHBbI ampens M MPOAODKACTCS O Hayajla HIONS.

each hour was analysed. A total of 60,632 photographs
were processed (which constitutes 12.4% of the total
number).

To assess the seasonal dynamics of SSL abundance, we
selected the data for the periods when three or more
cameras were on at the rookery, averaged them for
a week (7 days) period, and composed a diagram of
dynamics of SSL abundance throughout the year with
estimation of the range of variation (Fig. 1).

SSLs use the rookery almost throughout the year,
except for late February and March, when the animals
are absent from the shore because of the continuous
ice cover forming near the rookery. In January and
February, small groups of animals up to 30-40
individuals are periodically observed on the shore. In
late March, the first sea lions haul out at the rookery
(Fig. 1). A rapid increase in the number of animals
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[Tuk YrCICHHOCTH TIPUXOIUTCS Ha CEPeNUHY HIONS, KOTIa
MaKCHMaJIbHOE YHCJIO JKMBOTHEIX cocTaBisuio oT 1003 mo
1073 ocobeit (mean=1046, sd=31). [To3mHEE TIPOMCXOTUT
ChaJl YNCICHHOCTH CHUBYYEH, KOTOPBIH MPOJOIDKACTCS 10
CepeIMHbI aBrycTa. B 3TO Bpems Ha Oepery HaXOIOuTCs OT
326 o 668 xuBoTHBIX (mean=521, sd=119). Co Bropoii
TTOJIOBHUHBI aBTyCTa YUCIIO KUBOTHBIX Ha JICXKOHUIIIE CHOBA
HAaYMHACT PACTH U JOCTHTACT MAKCIMyMa B TICPUO]] C CCH-
TAOps IO HaYajo OKTSIOps. MakcuManbHAs YUCICHHOCTh
JKUBOTHBIX B 9TO Tieprof cocTasisieT 1159 - 1479 ocobeii.
Bropotii criag 9McIeHHOCTH CHBYYCH HAYMHACTCS B HOSIOpE

1 MMPOAOJDKACTCA N0 AHBAPA.

begins in mid-April and lasts until early July. The
peak of their numbers occurs in mid-July, when we
recorded a maximum number of animals, from 1003
to 1073 individuals (mean = 1,046; sd = 31). Then the
number of sea lions declines through mid-August; at
this time, from 326 to 668 animals are present on the
shore (mean = 521; sd = 119). Starting in the second
half of August, the number of animals at the rookery
begins to increase again and reaches a maximum in the
period from September to early October. The largest
number of animals during this period is 1,159-1,479
individuals. The second decline in their numbers
begins in November and lasts until January.

Mecs / B3pocisie Monozsie enku / | IMomycekaun/ | Bapocnbsie | HewmssectHsble /
Month caMku / JKMBOTHBIE / Pups Sub adult males [ camupl / Unknown
Adult females Juveniles Adult males
SuBapb 6% 10% 0% 8% 10% 65%
January
Despaib 18% 50% 0% 11% 7% 14%
February
Mapt 0% 0% 0% 0% 0% 0%
March
Amnpeins 1% 9% 0% 34% 26% 30%
April
Maii 32% 15% 2% 8% 11% 33%
May
Uionp 48% 8% 24% 1% 2% 17%
June
Wrons 41% 9% 26% 1% 2% 22%
July
Asrycr 32% 11% 21% 3% 4% 29%
August
Cenrsa6pn 31% 14% 17% 4% 4% 29%
September
OKTs16pB 30% 12% 21% 5% 4% 28%
October
Hos6ps 22% 11% 20% 6% 6% 34%
November
Jlexabpn 17% 9% 19% 4% 7% 43%
December

Tabmuma 2. COOTHOIICHUE KUBOTHBIX IO MTOJIOBO3PACTHON CTPYKTYPE B pa3HBIC MECSIIHI

Table 2. Proportions of animals of different sex and age by months
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Puc. 2. Ce30HHOE N3MEHEHNE YUCICHHOCTH CHBYYEH pa3HBIX OJIOBO3PACTHBIX Ipym (110 qaHHbIM 20132017 1Tt )

Fig. 2. Seasonal variations in the number of different sex and age groups of Steller sea lions (based on data of 2013-2017)
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Ilo maHHBIM, TTIOMYYEHHBIM C Kamep, YMUCICHHOCTb CHUBYYCH B
PEIPOMYKTHUBHBIH Tiepron (¢ Mast o urorb) B 2014 u 2016 1.
CTaTUCTHYCCKH 3HauuMo paznugaercs (Wilcoxon rank
sum test, p<0.05), HaOmromaeTcss pocT YHCIa KUBOTHBIX
Ha sexOume. B 2014 1. uncno cuByueil coctaBmsio 445
ocobeli (moBepuTenbHBIN HHTEpBaN 224-649 ocobeii), B
2016 — 604 ocoom (394-753 ocobu). Takas ke TCHICHITUS
Habromaercst B oceHHmid epuon 2013 . — 604 ocobu (ot
384 no 829 ocobeit) m 2015 . — 885 ocobdu (¢ moBepUTEIH-
HBIM HHTEepBaIoM 568-1043 ocobeit) (Wilcoxon rank sum
test, p<<0.05).

CaMK¥ PUCYTCTBYIOT Ha JIEXKOHIIE B TEUSHHUE BCETrO rojia
3a uckimodeHneM mapra (Puc. 2). MaccoBblil npuxon ca-
MOK HQ4MHAETCs B Mae M JUTUTCS 10 CEPEAMHBI UFOJIsL, IOCIIe
Yero YMCJIEHHOCTh MX HAauMHAeT CHIKaThes. C CCPCAUHDI
aBrycta 4YuCJICHHOCTb CaAMOK HAYMHACT BHOBbL PaCTH U 10-
CTUIraC€T BTOPOIO I1MKa B CEHTH6pe. O[lHaKO MaKCUuMaJibHas
YHCJIEHHOCTh CAMOK Ha JIS)KOMIIIE PUXOJUTCS Ha UIOJb. B
MEPUO]] ¢ Masi 10 HOSIOPh YUCIICHHOCTh CAMOK TIPEBAJIUPY-
€T HaJ APYTYMMHU IMOJIOBO3PACTHBIMU I'pylIiaMU KUBOTHBIX
(Tabm. 2). Monosasle xHUBOTHBIE (Bo3pacT oT 1 10 3 net) u
IIEHKH MMEIOT CXOXKYIO0 C CAMKaMM CE30HHYIO JIUHAMUKY
(Puc. 2). Cexauu u nomycexkadu (MOJIOJbIE CaMIlbl, BO3-
pacT KOTOPBIX COCTaBisieT 4-7 JeT) OTMEYAloTCsl Ha JIeK-
Owulle Ha MPOTSHKEHUH BCero roga. MakcuMmaibHOE YUCIIO
B3pOCIIbIX CAaMIIOB IIPUXOJIUTCS HAa cepeauny utoHsd. [lomy-
CCKa4Yu MMCHO J1Ba IIMKa YHUCJICHHOCTHU: B nepBoﬂ IIOJIOBUHC
Masi M B TICPUOJI C CEHTAOPs 110 Havasio Hosops (Puc. 2).

Cpenn TaBpeHBIX CHBYYEH MpeodIagaroT IKHUBOTHEIE,
POXIEHHBIE Ha JexOume o-Ba Marsikmie — 82.7% B pe-
MIPOAYKTUBHBIN Tiepuof (Maii-uronb) 1 68.9% B ocenHmit
nepro]] (CeHTAOPh-HOIOPE). Takke JIeKOUIIIE MOCENaroT
JKUBOTHbIE C 0-Ba MoHBI, 0-Ba Tronenui, o-Ba bpar Yup-
moes, 0-Ba CpenHero, o-Ba Paiikoke, o-Ba JIoBymkwH, 0-Ba
Anmmudepos, M. Kosmoa (Boctounas Kamuarka) (Ta6m.
3). Hambompmree 4mciIo MHUTPAaHTOB OTMEUYCHO C O-Ba
Tronenuii, Ha BTOpoM MecTe — 0-B VOHBI, B OT/IEIbHBIE
roga — 0-B JloByuiku. 1o nmosoBo3pacTHO# CTPyKType MU-
TPaHTaMH C JPYTHUX JEKOHI] B OCHOBHOM SIBIISIOTCS TOMTY-
cekadu u MoJozbie xuBoTHBIE (Tabm. 4). Beero 3a geTsipe
rozia paboTHI KaMep Ha JIeKOUIIe OBUIO 3apETUCTPHUPOBAHO
6 TaBpEHBIX CaMOK C JPYTHUX JeKOUMI, 4 U3 HUX OBLIH I10-
JoBO3peTBIe (BO3pacT 5 yeT u crapie). J[Be caMku ObLTH
OTMEYCHBI Ha CHUMKAX C HOBOPOXK/ICHHBIMHU IIeHKaMu. [1o
MIPOUCXOXKACHUIO OJJHA caMKa Oblia ¢ 0-Ba MOHEI, BTOpas
¢ o-Ba JloBymku. Camka ¢ 0-Ba JIOByIIKH IBaX bl poskaja
IIIEHKOB Ha OCTpOBE. /[BE caMKu BIEpBbIE OBUTH OTMEUe-
HBI B BO3pacTe 4 JIeT ¥ perucTpUPOBAIUCH TOPA Ha MPO-
TSOKEHUH 2-3 JIeT, HO He MPUHOCHIIHN TTIOTOMCTBA. TakuMm
00pa3oM, MHTPAaHTBl BHOCST HE3HAYMTEIBHBIA BKIAa B
MECTHYIO TPYNITUPOBKY CHUBYYEH, UTO OMpeeNnseTcs 3Ha-

According to the data obtained from the cameras,
the numbers of sea lions in the reproductive periods
(from May to July) of 2014 and 2016 were statistically
significantly different (Wilcoxon rank sum test, p <
0.05); we observed an increase in the animals’ number
at the rookery. In 2014, the number of sea lions was 445
individuals (confidence interval was 224-649 ind.); in
2016, 604 ind. (394-753 ind.). The same trend was
recorded for the fall seasons of 2013 (604 ind., from
384 to 829 ind.) and 2015 (885 ind., with a confidence
interval of 568—1043 ind.) (Wilcoxon rank sum test, p
<< 0.05).

Females are present at the rookery throughout the year,
except in March (Fig. 2). The mass arrival of females
begins in May and lasts until mid-July, after which
their numbers declines. From mid-August, the number
of females begins to increase again and reaches the
second peak in September. However, the maximum
number of females at the rookery is recorded in July.
During the period from May to November, females
abundance dominate other age and sex groups (Table
2). Juvenile animals (aged 1 to 3 yr) and pups have
seasonal dynamics similar to that of females (Fig. 2).
Bulls and sub-adult males (young males aged 4—7 yr)
are observed at the rookery throughout the year. The
maximum number of adult males occurs in mid-June.
Sub-adult males have two peaks of abundance: in the
first half of May and in September - early November

(Fig. 2).

Among branded SSLs, animals born at the Matykil
Island rookery dominate, making up 82.7% in the
reproductive period (May—July) and 68.9% in the fall
season (September—November). The rookery is also
visited by animals from the islands: lony, Tyuleny, Brat
Cherpoev, Sredny, Raikoke, Lovushki, Antsiferov, and
Cape Kozlov of Eastern Kamchatka (Table 3). The
largest recorded number of migrants was from Tyuleny
Island; the second largest number was from the Iony
Island and, in some years, Lovushki Island. The age
and sex structure of migrants from other rookeries was
represented mostly by sub-adult males and juveniles
(Table 4). During the four years of the cameras used
at the rookery, a total of 6 branded females from other
rookeries were registered, of which 4 were sexually
mature (aged 5 yr and older). On the photographs, we
found two females with newborn pups, of which one
was from lony Island and the other was from Lovushki
Island. The latter female from Lovushki Island had
given birth to pups twice on the island. Another two
females were first recorded at the age of 4 years and
then were observed during the subsequent 23 years,
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HaranbHoe nexoure / 2013

Natal rookery
Retkoke Iland 27%
Brat Cherpoc sand 33%
Sredny toand 33%
Ty 1Stand (Sakhaln) 12.1%
Tony It 49%
Lovust Ttand g
Amsifero and 4%
Cape Korlow i
Nty and 62.1%
Ob1m1ee 9rcIo TaBpEHBIX CUBYYEH / 182

Total number of branded SSLs

2014 2015 2016 2017
4.4% 2.5% 0% 1%
1.9% 3.8% 0.9% 1%
1.9% 0.6% 0% 0%
8.2% 13.2% 5.2% 8.3%
7% 8.2% 4.3% 2.1%
5.1% 3.1% 0% 4.2%
2.5% 1.9% 0% 2.1%
0% 0% 0% 1.0%
69% 66.7% 89.7% 80.2%
158 159 116 96

Tabnmuma 3. CooTHOIIIEHHE YUCIIa TABPEHBIX )KMBOTHBIX, IMOCEIAIONIHX JekOuIe o-Ba Mareikiis B 2013-2017

Table 3. Proportions of the number of branded animals that visited the rookery on Matykil Island in 2013-2017

YUTETHHON yAaJNCHHOCTHIO JAHHOTO JISKOHUIIA OT APYTHX
PEeTPOAYKTHUBHBIX JICKOUTII.

Yucno perucTpupyeMbIX TaBPCHBIX CHUBYYCH C APYTHX
JICKOMII] HEOTMHAKOBO B pa3Hbie Mmecsiibl (Puc.3). B me-
PHOJI C arpelis 10 U0 YUCIIO BCTPEY HOBBIX, PaHEE HE
PETUCTPUPYEMBIX, JKUBOTHBIX 3HAYUTEIBHO MCHBIIC, YCM
B anperne-Hosope (Welch Two Sample t-test, p<0.05). st
MECTHBIX TaBPCHBIX CHUBYYCH TaKOW 3aKOHOMEPHOCTH HE
HaOmromaercst (Welch Two Sample t-test, p>0.05). Kymy-
JIITUBHOC YHUCIIO PETUCTPUPYEMBIX MEUCHBIX YKHBOTHBIX
MPOIO/DKACT YBEIMUUBATHCS IOCIIC PEIPOAYKTUBHOTO
nepuojia BIUIOTh 10 Aekadps (Puc. 3). Takum oOpazom, B
MIEPUOJ] C aBryCTa MO HOSIOph HAOIFOIACTCS aKTHBHAS MU-
rpaiys CUBy4eH Kak ¢ OJIHM3JIeKAIIIX JICKOHUIIL, TaK U ¢ 00-
Jiee yoaueHHbIX JiexkOu Oxorckoro Mopsi U Kypuiibckux
OCTpPOBOB, MPHUTOM OCHOBHBIMH MHUTPAHTAMHU SIBIISIOTCS
MOJTYCCKaYH U MOJIOJIbIC YKUBOTHBIC.

Bo Bpemst mocermieHust JISKOMUIIA TTPOBOIMIICS BU3yaTBHBIN
WM aBHA(OTOYYeT YMCICHHOCTH cuBydel. K cokanenuro,
HanOoJiee TIOTHBIE JaHHbIE M0 YHCIIEHHOCTH OBUTH MOTydeHbI

but did not reproduced. Based om these data, migrants
make an insignificant contribution to the local group of
sea lions, which could be explained by the substantial
distance of this rookery from other reproductive
rookeries.

The number of registered branded sea lions from
other rookeries varies between months (Fig. 3). In the
period from April to July, the number of sightings of
new, previously unregistered, animals is significantly
lower than in April-November (Welch Two Sample
t-test, p < 0.05). No such pattern is observed for localy
branded sea lions (Welch Two Sample t-test, p > 0.05).
The cumulative number of registered branded animals
continues to increase after the breeding season until
December (Fig. 3). One can conclude that in the period
from August to November, sea lions make active
migration both from the rookeries located nearby and
from more remote rookeries of the Sea of Okhotsk and
the Kuril Islands, with the main migrants being sub-
adult males and juveniles.
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Kirillova et al. Seasonal pattern of the use of the Yamsky rookery by Steller sea lions (Eumetopias jubatus)...

Honosospactroft craty / 2013 2014 2015 2016 2017
Sex-age status
B3spocnas camka / 3 3 2 |
Adult female (4.3%) (2.0%) (5.7%) (16.7%) (5.3%)
CaMKka co IIEHKOM / 0 1 0 1
Female with pup (1.9%) (5.3%)
Camka, KopMsilas eHka / 0 0 0 0
Female feeding a pup (2.0%)
B3apocisrii camerr / 4 2 0 1
Adult male (5.8%) (4.1%) (3.8%) (5.3%)
IMomycekau (camusl oT 4 110
32 45 6 4
7 ner) / o 23 (46.9%) o o o
Sub adult male (aged 4-7 yr) (46.5%) (84.9%) (50.0%) (21.1%)
oo smonemeoret| sy | 2| 4 |
) <070 0 0 0
Juvenile (aged 1-3 yr) (43.5%) (3.8%) (33.3%) (63.2%)
O011ee YUCII0 TaBPEHBIX
CHBYYEW MUTPAHTOB /
Total number of branded SSL 69 49 >3 12 19
migrants

Ta6m/1ua 4. COOTHOIIIEHHE YHCJIa MEUCHHBIX JKHBOTHBIX C Apyrux J'Ie>K6I/IHI 10 HOHOBOBpaCTHOﬁ CTPYKTYpPC

Table 4. Proportions of the number of branded animals from other rookeries in the sex and age structure

Toibpko B 2013 u 2017 rr.. Oxgnaxo B 2017 . ogHa U3 Ka-
Mep Ha MOMEHT IpOBEJCHMS aBHaydeTa He paboTana. B
2013 1. ygeT mpoBOAMIICS 3a JIeHb 10 YCTAaHOBKM Kamep Ha
JIeKOUIIE, TOITOMY MBI CPAaBHHJIM JaHHBIC BH3yaJbHOTO
ydeTa co CpeHUM 3HAYCHHEM YHCICHHOCTH CHBYYEH, I0-
JIydeHHOU ¢ kamep 3a 10 mHel mocie JaThl yCTAHOBKH aB-
TOHOMHBIX (hoToperucTparopoB. B cpenHem Ha siexoOuIe
B 3TOT NTEPHUOJ HAXOAUIOCH 884 HUBOTHBIX CTapIIIe OTHOTO
rozia, TOBEPHUTEIbHBIN HHTEpBal cocTaBmi oT 741 10 1036
ocobeii. [To nanHbIM yueTa, uncio cuByudeld — 1434 ocobu
(BypxanoB u ap., 2015), ganHoe 3HaYCHHE HE TOMAIAET B
JIOBEPHUTEIIbHBIN HHTEpBa. TakuM 00pa3oM, MaHHBIC, MO-
Jy4aeMble ¢ KaMep, HECKOJIbKO 3aHIDKEHBI. MaKkcuMalibHast
YUCJCHHOCTD MIeHKOB 21 utonsg 2013 1., mo JaHHBIM, IMO-
Jy4SHHBIM C Kamep, coctaBuia 341 ocobs, uto Ha 28.5%
MEHBIIIE YYTCHHBIX ImeHkoB 19 wrons 2013 r. mMeTogom
«tporoHa» — 477 uienkoB. [logoOHas BeTMUUHA HEOyYe-
Ta XapakTepHa /I BU3yaJIbHOTO yUeTa Ha JaHHOM JIeXKOH-
e (I'pageB, bBypkanos, 2015). Jlns 6osee mogHOM OIEHKH
MTOTPEITHOCTH HEOOXOAMMBI JOMOTHUTENBHBIC JaHHBIC
aBuay4yeToB. OJJHAKO JaHHBIE, COOpAaHHBIE C TOMOIIBIO aB-
TOHOMHBIX aBTOMAaTHYeCKHuX (oTopeructparopos B 2013-
2017 rr., OTpaxaroT OOIIyI0 TUHAMUKY YHCICHHOCTH CH-
Byueil B TeueHne rofa v mo rogaM. CUBy4H IPUCYTCTBYIOT
Ha JIe)kOuIIe ocTpoBa MaThIKHIb KPYIJIBIA TOJI, ¥ JIUIIb B

During our visits to the rookery, we conducted a visual
or aerial survey of SSL abundance. Unfortunately, the
most complete data on number of animals was obtained
only in 2013 and 2017. However, in 2017, one of the
cameras was out of work at the time of the aerial
survey. In 2013, the survey was conducted on the day
before the cameras were installed at the rookery and,
therefore, we compared the data of visual observations
with the mean value of SSL number obtained from
the cameras over 10 days after the date of installation
of autonomous photo recorders. On average, there
were 884 animals at age 1+ yr at the rookery during
this period; confidence interval, from 741 to 1,036
individuals. The number of sea lions from the survey
data was 1,434 ind. (Burkanov et al., 2015), but this
value does not fall within the confidence interval. Thus,
the data from the cameras show some underestimation.
The maximum number of pups on July 21, 2013,
according to the data obtained from the cameras, was
341 ind., which is by 28.5% lower than the number of
pups recorded on July 19, 2013, by the “drive” method
(477 pups). Such level of bias is typical for visual counts
at this rookery (Grachev, Burkanov, 2015). For a more
complete estimate of an error, additional data from air-
based surveys are needed. However, the data collected
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The number of branded animals in each month
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Puc. 3. Yncno MEUeHHBIX )KUBOTHBIX, OTMEUEHHBIX B TEUEHUE KAXKI0T0 Mecsiia, B mepuos ¢ 2013 mo 2017 rox
U KyMYJISITUBHOE YHCJIO TaBPEHBIX CUBYYel B TedeHue roa no naHHeiM 2013-2017 rr

Fig. 3. Number of branded animals recorded during each month from 2013 to 2017 and the cumulative number of
branded sea lions during the year (based on data of 2013-2017).

3UMHUH TepHOA KUBOTHBIE HEHAIONITO TOKUIAIOT Oeper,
KOTJIa BBIXOZ Ha Jexoumie 3abi1oknupoBaH dbaamu. OceH-
HUI IIEpUOJ XapaKTepU3yeTcs MaKCUMaJIbHON YUCIIEHHO-
CTBIO KMBOTHBIX B TEUCHHUE T'O/IA, B 3TO BPEMSI IIPOUCXOTUT
AKTHUBHAS MHTPAIS )KUBOTHBIX C APYTUX Jexxomm] OXoT-
CKOTO MOPS ¥ OCTPOBOB KypHIIBCKIX TPSIIBL.

using the autonomous photo recorders in 2013-2017
reflect the overall dynamics of SSL abundance during
the year and between years. Sea lions are present at the
Matykil rookery all year round, leaving the shore for a
while only in winter when the access to the rookery is
blocked by ice. The fall period is characterized by the
maximum number of animals for the year, as at this
time animals actively migrate from other rookeries of
the Sea of Okhotsk and from the Kuril Islands.
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Kozlov et al. Abundance and age-sex structure of the Pacific walrus (Odobenus rosmarus) at the haulout...
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JlexOumie THxookeaHckoro Mopska Ha yrece KoxxeBnukosa | The Pacific walrus haulout site on the Kozhevnikov
y Meica [lImuara, pacnonoxenHoe Ha marepuxoBoii wactu | Cliff at Cape Schmidta is currently the westernmost

96 Marine Mammals of the Holarctic. 2020. Vol. 2.



