Kozlov et al. Abundance and age-sex structure of the Pacific walrus (Odobenus rosmarus) at the haulout...

CHHUCOK MCIOIL30BaHHBIX HCTOYHUKOB / References

bypkanoB B. H., AprembeBa C. M., Ucono T., Ilepmsiko II. A., TpetbsikoB A. B., Xarropu K. 2015. Kparkue
pe3yibTaThl 00cnenoBanus JexomIn cuByda (Eumetopias jubatus) B ceBepHoit yacti OXOTCKOTO MOpPSI 'y TTOOEPEKbs
o0-Ba CaxanmH B 2013 1. B: Mopckue miexormrarontie [omapkruxu. CO. Tp. VIII mexxayHap. koud., M.: CMM, 1: 108-
112 [Burkanov V.N., Artemyeva S.M., Isono T., Permyakov P.A., Tretyakov A.V., Hattori K. 2015. Results of a brief
survey of Steller sea lions (Eumetopias jubatus) in the northern Sea of Okhotsk and the coast of Sakhalin Island, 2013.
In: Marine Mammals of the Holarctic. Collection of works of the VIII Intl. conf., M.: MMC, 1: 108-112].

I'paue A.H., Bypkanos B.H. 2015. MoHUTOpHHT COCTOSIHUS JexkOuIIa cuBydeii Ha 0. MaTsIkmiib (SIMckuit ygacTok
3arnoBeqiHMKa). B: HayuHble nccrnejoBaHus peIKuX BUIOB PACTCHUH 1 )KMBOTHBIX B 3aITOBEHUKAX W HAIMOHAIBHBIX
napkax Poccuiickoit @eneparim 3a 2005-2014 rr. (otB. pen. 1.M.Ogaros), Beim. 4., M.: BHUU Dxomorwus, c. 178-180
[Grachev A.I., Burkanov V.N. 2015. Monitoring the status of the sea lion rookery on Matykil Island (Yamsky section
of the reserve). In: Scientific studies of rare species of plants and animals in strict nature reserves and national parks of
the Russian Federation for the period of 2005-2014 (D.M. Ochagov, Editor-in-Chief), Issue 4, M.: Institute of Ecology,
p.178-180. IN RUSSIAN].

3amansckuii C.B. 2000. IIpocTpaHCcTBEeHHOE pa3MEIieHHE U CTPYKTYpa JISTHUX JiexOut cuByder (Eumetopias jubatus
Schreb., 1776) B ceBepHOit gacTi OXOTCKOTO MOPS M UX YHUCICHHOCTh. B: Mopckue MiekomuTaronye [omapKTHK:
Marep. MexkayHap. KoH(., Apxanrensck: 123-126 [Zadalsky S.V. 2000. The spatial distribution and structure of summer
rookeries of Steller sea lions (Eumetopias jubatus Schreb., 1776) in the northern part of the Sea of Okhotsk and their
abundance. In: Marine mammals of the Holarctic. Mater. Intl. Conf., Arkhangelsk: MMC: 123-126].

Burkanov V., Altukhov A. 2014. Long-term surveillance of SSL rookeries with time-lapse cameras in Russia and
Alaska. In: Showcasing Ocean Research in the Arctic Ocean, Bering Sea, and Gulf of Alaska. Alaska Marine Science
Symposium, Anchorage, Alaska, January 20-24, 2014, Seattle: NOAA: 248.

Kossnos M.C. !, Kprokosa H.B. !, Bypkanos B.H. '
YucneHHOCTb M NONIOBO3pacTHOM cocTaB Mopxa (Odobenus rosmarus)
Ha nexobuwe B panoHe Mmbica LLimmara, YykoTtka, B 2017 r.

1. Kamuarckuii ¢umman Tuxookeanckoro uHcTHTyTa reorpaduu JlanpHeBocTouHoro otaeneHust Poccuiickoit
akajgeMuu Hayk, [lerponaBnoBck-Kamuarckuii, Poccust

2. JlaGoparopusi MOPCKHAX MJICKOIUTAIOIIMX, AJSICKHHCKAN Hay4YHO-HCCICIOBATCIBCKUI PBHIOOX03SIiCTBCHHBIIH
uentp, HOAA, Custn, CILIA

Kozlov M.S.!, Kryukova N.V.!, Burkanov V.N.!?

Abundance and age-sex structure of the Pacific walrus (Odobenus
rosmarus) at the haulout site near Cape Shmidta, Chukotka, in 2017

1. Kamchatka branch of the Pacific Geographical Institute, Far-Eastern Branch of Russian Academy of Sciences,
Petropavlovsk-Kamchatsky, Russia
2. Marine Mammal Laboratory, Alaska Fisheries Science Center, NOAA, Seattle, USA

DOI: 10.35267/978-5-9904294-7-5-2020-1-96-103

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
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Koanos u ap. YucneHHocms u nonoso3pacmHoli cocmae mopxa (Odobenus rosmarus) Ha nexéuuie 6 ...

ApKTHYECKOTO MOOEpeXbs, B HACTOSIIEEC BPEMs SIBIISCT-
cst cambiM 3anagnabeM (Cemenosa u ap., 2010). Ono crano
AKTUBHO HCIIONB30BaThCs JKMBOTHBIMU TOJIBKO HAa4MHAS C
2007 r., 9TO, BEPOSITHO, CBSA3aHO C OOMIMPHOM 0unCTKOH Uy-
KOTCKOTO MOPSI OTO JIB/IOB B JIETHE-OCEHHUH PO M yXO/a
KPOMKH MacCHBOB JIbJIOB B paiioH cBana nryouH (Kasper n
ap., 2008; Cemenosa u ap., 2010). Mop>ku BBIXOZIST Ha 3TO
JeXKOUIIIE TS OT/JbIXA MOYTH KasK/Ibli To/1. Tak, >KMBOTHBIE
(hopmupoBam Ha HeM OeperoBbie 3anexku B 2007-2009,
2011, 2013 rr. (Cemenosa u ap., 2010; ITepesepzes u Kou-
HeB, 2012; ycTHble cooOmenns). Mopu BBIXOAT Ha BCeX
CTOPOHAX yTeca, B Pa3HbIE TO/IbI MPEIIIOYNTAs TE WIIN HHBIC
YYaCTKH, HEKOTOpBIE M3 HHUX YACTHYHO WM IOIHOCTBHIO
He TpocMarpuBarotrcs ¢ 6epera. bonee Toro, nmpu BeICOKOH
YHCJICHHOCTH 3BEPH 3aHMMAIOT TAKKe U y3KyI0 Kocy (Tepe-
IeeK), Kotopasi coeanusieT yrec KoxkeBHHKOBA ¢ Marepu-
KOBOM yacTeio MbIca [lIMuaTa, NCKITIOUas TeEM caMbIM BO3-
MOKHOCTbH HAOJIONATEIO MPONHTH Ha YTEC JUIs TIPOBEACHHS
yaerta (puc. 1). Jyig Toro 9To0BI PEMINTh TaKUE MTPOOIEMEI,
B 2017 1. MBI BIIEpBBIEC TPOBEIH HA ITOM JICKOUIIE yUETHI
MOpJKeH ¢ TIOMOIIBIO OECITHIIOTHOTO JICTATEIBFHOTO armapa-
Ta, WCIOJB3Ys ONBIT pabOTHI C HUM Ha JISKOWIIAX JPYTruX
BrzoB nactoHorux (Bypkanos u mp., 2016).

site, located on the mainland part of the Arctic coast
(Semenova et al., 2010). It has been actively used by
walruses only since 2007. This is probably associated
with the extensive annual decrease in ice coverage in the
Chukchi Sea during the summer—fall period and with the
recession of the sea-ice edge to the area of the continental
slope (Kavry et al., 2008; Semenova et al., 2010).
Walruses use this site for resting almost each year. Thus,
animals formed coastal haulouts here in 2007-2009,
2011, and 2013 (Semenova et al., 2010; Pereverzev and
Kochnev, 2012; personal communications). Walruses
haul out on all the sides of the cliff, preferring certain
areas in different years, some of which remain partially
or completely invisible from the shore. Moreover, with a
high number of animals, they also occupy the narrow spit
(isthmus) which connects the Kozhevnikov Cliff with
the mainland part of Cape Schmidta, thus, preventing
observers from going to the cliff where counts have been
conducted (Fig. 1). To resolve these problems, in 2017,
we, for the first time, deployed an unmanned aerial
vehicle (UAV) for walrus surveys, using the experience
of UAV-based surveys at haulouts of other pinniped
species (Burkanov et al., 2016).

Puc. 1. Yrec KoxxeBHukoBa y Mbica [lImunra. 1 — Mecto popMupoBaHHs TIEpBOil OEPEroBoil 3aIeKKH MOPIKeH
Ha 3araHoil CTOpPOHE yTeca

Fig. 1. Kozhevnikov Cliff near Cape Shmidta: (1) location of the first forming walrus haulout on the western
side of the cliff
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Habnronenuns Bemu eXXeIHEBHO ¢ 7 aBrycTa 1Mo 7 OKTIOpS
(62 mus) B paifoHe yreca KoxkeBHHKOBA M €0 OKPECTHO-
creir. Mol ucrons3oBanu kBaapokontep DJI Phantom 4
Pro+ (KK), xoTOpEbIif M03BONII cAeTaTh a3po(oTOCHIMKH
BCEX 3AJIE)KEK MOPKEH, B TOM YHCIIE B MECTaX, HEOCTYII-
HBIX JUT 0030pa ¢ 6epera. [1oaeTs MpoBOAMINCH B IEPHOJ
¢ 14 aBrycra mo 5 okts0ps (53 mHs). braronpustHas mis
MOJICTOB TOTOfa (CHia BeTpa He Oosee 7 M/C) cocTaBmiIa
nonoBuHy (49%) nmepuona HabmoneHnin. OTHAKO 32 BpeMs
HaXOXK/ICHU MOp)KeH Ha Oepery moseraMu He ObUIH OX-
BaueHBI TOJbKO 7 muel (19, 22, 24-25, 27-28 asrycra u 4
CEHTSOPST), T. €. YaCTO TIOJIETHI MPOBOIMINCE Ha IIPEsIeie
BosMokHOCTel KK — mpm cmite Betpa 10 m/c u Gomnee. B
CBSI3M C BBICOKMM YHCIIOM O€JbIX MeziBesiel, MOCTOSHHO
HaXOJIMBIIMXCS HA yTece Bo Bpems Habmonenuii, KK 3army-
CKaJIi ¢ OKPAaWHBI cela — IJIOMAAKH, PAclONI0KEHHOH Ha
BBICOTE 2 M HaJ| YPOBHEM MOpsi. BrIcoTa cheMOK 3alexex
MOpJKel Ha CeBEepHOI CTOpPOHE yTeca OblIa OOBIYHO BHIIIE
(100-120 M, Ha ypOoBHE BBICOTHI CKall), 4eM Ha BOCTOYHOM
ctopoHe (o 50-60 M). D10 OBLTO CBA3aHO C HEOOXOIMMO-
CThIO TToAepkanus npsmoit cs3u KK ¢ 6a3oii.

B mpouecce paboThl 0MH YyYEeTYHK MPOBOIMI PErucTpa-
LIEO MOpIKeil Ha Oepery U B BOJIC, B HEJIETHBIE JIHU UCTIONb-
3ysl TPAJIUIIMOHHBIE METOIBI, @ B JIETHBIE JIHU UCIIOIb30BaJl
KOMOMHMpOBaHHBIN MeTo. [To1 KOMOMHIPOBAaHHBIM METO-
JIOM MBI TI0JIpa3yMeBaeM HCII0JIb30BaHUE TPaIUIIMOHHBIX
METOJIOB C JJIEMEHTaMH COBPEMEHHBIX TEXHOJOIWi (uc-
nons3oBanue KK), koropsie panee Hukoraa (mo 2017 r.)
HE MCIOJIb30BAJINCH HAOIIOAATEISIMU NIPU Y4eTaxX MOpiKer
Ha Jjexouie. TpaJuIMOHHbIE METO/bI, KOTOpPbIE ObIIH HC-
0JIb30BaHbBI B JAHHOM PabOTE — ITO MMOTOJIOBHBIH MMOJICYET,
METO/I SKCTPAITOJISIIINH, TIPH KOTOPOM ITOACUYHTHIBAIIN KOJIH-
YEeCTBO MOPIXKEH 710 JIECATKOB-COTEH M IKCTPATIOIIUPOBAIIN
Ha CKOIUICHHS 3BEped C MOXOXKEW IUIOTHOCTBIO, KCIIEPT-
Hasl OIIEHKAa MJIM OLIEHOYHBIH y4eT, Ipu KOTOpOM HalIIro-
Jlatelip JaBajl IPUMEPHOE YKCJIO JKUBOTHBIX, 0€3 Hero-
cpeacTBeHHOro ux noacuera (Mapakos, 1969; CmupHoOB,
1997; Kounes, 1999; CemenoBa u ap., 2010). Dt meToabt
UCIIOJIb30BAIIM IIPU YYETE€ MOpIKEH HEeINOCpPEeICTBEHHO Ha
ne)xOullle B HEJIETHBIC JTHU M y4eTe 3Bepeil Ha adpodoTo-
rpadusix B JeTHbIE JTHH. B KOMOMHUPOBAaHHOM METO/E UC-
MoJIb30BajKCh He (hororpaduu, cAeIaHHbIe ¢ Oepera, Kak
B TPaJAMLHOHHBIX METO/aX, @ a9POCHUMKH, C/EIaHHbIC C
KK na BbicoTe 50-120 M Hajg 3a1exkKoil. ASpOCHHUMKH I10-
3BOJISIFOT TOYHO OIIPEACIUTH IPAHUIIbI JIeKOUIIA, TIOIA/b
JeXOUIIA U TITIOTHOCTH 3aJIeraHusl 3Bepei, YTO 3HAYUTEIb-
HO CHM)KACT OILIMOKY YYETUHKA, T. K. OHA ()aKTHYCCKH 3aBU-
CHT TOJILKO OT MPaBHJIBHO 10A00paHHOro kodduumenra
IUIOTHOCTH 3aneranusi 3Bepeil. [lpu ncronb3oBanuu ¢o-
torpaduu, CACTaHHONW ¢ Oepera win HEOOJBIIOTO BO3BBI-
IIEHHs, KaK 3TO JAeNajoch paHee, 0030p MOydaeTcs: MoJ
YIJIOM, ¥ B 9TOM Clly4ae 4acTh XMBOTHBIX HE JIOCTYIHA

Observations were conducted daily from August 7 to
October 7 (62 days) in the area of the Kozhevnikov
Cliff and its vicinities. We used a DJI Phantom 4
Pro+ quadcopter (QC) which allowed taking aerial
photographs of all the haulouts, including places
inaccessible to observation from the shore. Flights
were performed from August 14 to October 5 (53
days). Days with favorable weather for flights (with a
wind force less than 7 m/s) made up approximately a
half (49%) of the observation period. However, when
walruses were using the haulouts, the flights were not
completed only for seven days (on August 19, 22, 24—
25, 27-28, and on September 4), as they were often
performed at the upper limit of weather conditions
permissible for QC operation (a wind force of 10 m/s or
higher). Due to the high number of polar bears that were
constantly present on the cliff during observations, the
QC was launched from a site located on the outskirts
of the village at an altitude of 2 m above sea level. The
altitude of the flights over the walrus haulouts on the
northern side of the cliff was usually higher (100-120
m, at the level of rocks” height) than on the eastern side
(up to 50-60 m). This was due to the need to maintain
direct communication of the QC with the base.

During the surveys one of the observers recorded
walruses on shore and in the water on non-flight days
using traditional methods and a combined method on
flight days. As the combined method, we mean the
traditional methods combined with elements of modern
technologies (deployment of QC), which have never
been used for walruses counts by observers until 2017.
The traditional methods employed in this study include:
the total counts 1) the extrapolation method, where
counts are made of the number of walruses in a specific
area (to an accuracy of tens or hundreds), and this count
is then applied to similarly sized areas with a similar
density; 2) expert estimation, or estimation survey, in
which observer determines an approximate number
of animals, without directly counting them (Marakov,
1969; Smirnov, 1997; Kochnev, 1999; Semenova et al.,
2010). These methods were used for counting walruses
directly at the haulout site on non-flight days and also
counting animals in aerial photographs on flight days.
In the combined method, we used aerial photographs
taken with the QC from an altitude of 50—120 m above
haulout, instead of photos taken from the shore for the
traditional methods. Aerial photographs allow accurate
determination of the boundaries of the haulout site,
the area of the site, and the density of animals, which
significantly reduces observer’s error, as the value of
an error depends on the correctly selected coefficient of
animals’ density. When taking a photo from the shore
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Uit 0030pa (0COOEHHO NTETCHBIINIHN), He BUIHA IIOTHOCTH
3aNeraHus 3Bepeil U ee OMHOPOIHOCTH Ha BCEH 3alICKKE, B
HEKOTOPBIX CIyYasx Takke OJHA WM HECKOIBKO CTOPOH
JIeKOUIA HE TPOCMATPHUBAIOTCA. B 3TOM cirydae ommoOka
OyZeT 3aBHCETh OT HECKONBKUX (pakTopoB. Jlpyroil yuert-
YUK CTPOWJI IIOJIMTOHEI 10 MaTepuaiaM a’podoTo- U BuU-
JICOCHEMKH W ITOTOJIOBHO ITOJCYUTHIBAN 3BEpPEeH HA HHX C
romo1nkio mporpammsl PhotoCount. [Iporpamma mo3Bors-
€T CTaBUTh TOYKH Ha KaKJOTO 3Beps, a B CIydae oOHApy-
JKCHHSI OITHOKA TIPH TPOBEPKE — KOPPEKTUPOBATH PACIIO-
JIO’KEHHE U YUCJIO TOUEK.

OrmnpezeneHune mona 1 BO3pacTa MOpIKei Ha OeperoBbIX 3a-
JIeXKKaX MPOBOAWIHM MO mpu3Hakam skctepbepa (Fay and
Kelly, 1989).

[lepBBIc MOP>KH B BOZIE Y JIS:KOMIIIA TOSIBIIIHCE 12 aBrycra,
Ha Oeper cTaiu BRIXOAWTH HaumHas ¢ 19 aBrycra. [lepsrie
JIBA JTHSI MOPYKH UCTIONB30BAJIH TOJBKO 3aIlaIHyIO MOJIOTYI0
cTopoHy yreca (puc. 1). 3arem, B OCIeAyIOMNE THA OHH
c(hOpMHUPOBAIHN 3aJEKKH 07 CKaJlaMHd Ha CEBEPHON CTO-
pOHE yTeca M BBIXOIMIIM TaM JI0 KOHI[a ce30Ha (puc. 2). A
5 ceHTsA0ps MOP>KU BBIIILIA 1 HAa BOCTOYHOM CTOPOHE yTeca
1 HCTIONB30BATH OEpEr /10 KOHIA (PyHKIIMOHUPOBAHHS JIEHK-
Ommra. B memoM 4mcieHHOCTH MOPKEH B paifoHe HaOIro-
JICHUH yBEJIMYMBAIACh Ha MPOTSDKEHHHM BCETO aBrycra H
TIEPBOH MOJOBHHBI CEHTSOPS, JOCTUTHYB MAKCHMAJIbHOTO
mrka 13 ceHTa0ps, Koraa 1Mo JaHHBIM KOMOWHHUPOBAHHOTO
MeTona ObuTo yuteHo 6950 ocobeii, a METOIOM ITOTOIOB-
HOTO TIoicyeTa 1o adpocHnMkam — 13981 ocobs (puc. 3).
3aTeM YHCIEHHOCTh CHIDKAach, 1 MOP)KH TTOKUHYITH JTE€XK-
ownie 5 okTs0ps. 3a meprox HaOMIOIEHII MOPKU HCTIONb-
30BasK Oeper B TedeHue 43 mTHel.

IIpu cpaBHEHUM JAaHHBIX, MOJYYEHHBIX Pa3HBIMU METO/A-
MU, OOHAPYKWIIM, YTO YHCICHHOCTh MOpKa, OIpeJeNICH-
Hast KOMOMHUPOBAaHHBIM METO/IOM, B 37 13 43 jHel y4eToB
OblTa HIOKE TPSIMOTO TOZICUETa 3Bepel Ha a’pOCHHMKaX.
A Tpu CpaBHEHHUHU HEMOCPEICTBEHHO 4HCIa MOpXKeH Ha
Oepery IByMsI METOJaMU BBISICHWIOCH, YTO YHCICHHOCTh
3BEpEid, OlpeiesIeHHast IePBbIM METOAIOM, B 35 u3 38 nHei
ObuTa 3aHmkeHa Ha 20% u Oosee. [Ipu 3ToM HemoydeT co-
cTaBisul A0 66%. Tonbko B JBYX cllydasix YMCJIEHHOCTHb
ObuTa BBITIEC HAa 36-65%, YeM TpU MMOTOJIOBHOM IIOJICUCTE.
3TO MPOM30IILIO B EPBBIE 1BA THS (POPMHUPOBAHUS 3aTI€K-
KU Ha BOCTOYHOMU CTOpOHE yTeca (5 1 6 ceHTs0ps), CHATOM
B HEY/IAaUHOM paKypce, KOTOPBIH, BEPOSATHO, CO3/1al BIe-
YaTiieHne OOJBIIETO YHCIIa MOPIKEH, YeM Ha CaMoM JIelle.
PacxoskeHus B OIleHKe YMCICHHOCTH MOpJKeH Ha Oepery,
BEPOSITHO, CBSI3aHO KaK ¢ WHIMBHYaJIbHON OIIMOKOM Ha-
OiromaTests, Tak ¥ ¢ OMIMOKaMH SKCTPAIOJISIHH.

O1eHNTH TTOJOBO3PACTHON COCTaB MOPIKEH B 3aJIKKe ya-
JIOCh BCEro 1Ba pasa (25 aBrycra u 5 ceHTs0ps) (n=178),

or a small elevation (as it was done before) the site is
viewed at an angle and, therefore, some of the animals
are not visible to observation (especially calves).
Also, the density of the animals and its uniformity
throughout the haulout is difficult to estimate, and in
some cases one or more sides of the site cannot be
seen. Therefore, the error will be influenced by several
factors. A separate observer created polygons based on
aerial photographs and video records and counted the
total number of animals in them using the PhotoCount
software. The software allows marking of each animal
with a point and, in the case if an error was found
during checking, to correct positions and number of
points. Sex and age of walruses at a coastal haulout
were identified by external signs (Fay, Kelly, 1989).

The first walruses appeared in the waters near the
site on August 12 and began to haul out on shore
since August 19. For the first two days, the walruses
used only the gentle western slope of the cliff (Fig.
1). During the following days, they formed haulouts
under the rocks on the northern side of the cliff and
were present there until the end of the season (Fig. 2).
On September 5, walruses hauled out on the eastern
side of the cliff and used the shore until the haulout
site stopped functioning. The abundance of walruses
in the observation area generally increased throughout
August and the first half of September, reaching
a maximum peak on September 13, when 6,950
individuals were counted by the combined method and
13,981 individuals were counted by the method of total
counting in aerial photographs (Fig. 3). After that the
abundance started to decline, and the last walruses left
the site on October 5. During the observation period,
walruses used the shore for 43 days.

When comparing between data sets obtained by
different counting methods, we found that the number
of walruses determined by the combined method for
37 of the 43 survey days was lower than that by direct
counts of animals in aerial photographs. Moreover a
direct comparison between the numbers of walruses
on shore obtained by the two methods showed that
the counts by the former method was lower by 20% or
more for 35 of 38 days. Sometimes the underestimation
was up to 66%. Only in two cases the number was
higher by 36—-65% than that obtained by total counts.
This occurred during the first two days of the haulout
formation on the eastern side of the cliff (on September
5 and 6): the photographs taken at an unsuitable angle
possibly created the impression of more walruses than
there actually were. The discrepancies in the estimation
of the walrus numbers on shore can probably be
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Puc. 2. Yrec KoxeBuukosa y Mbica IlImuara. Mecra BIx0omoB MOp:kei Ha Oeper: 2 — Ha CeBEpHOH CTOPOHE yTeca,
3 — Ha BOCTOYHOH CTOPOHE yTeca

Fig. 2. Kozhevnikov Cliff near Cape Shmidta. Locations of walruses” haulouts on shore: (2) on the northern side and
(3) on the eastern side of the cliff

Jlasiee 3TO CTalo0 HEBO3MOXKHBIM M3-3a Oojblioro komuue- | explained by both: an individual observer error and an
cTBa OeNbIX MeBe/iel Ha BEpIIMHE yTeca, OTKy/Ja Mpous- | extrapolation error.

BOZMIICS TOficyYeT. MeX/Iy TeM, Ha OCHOBAaHWH STHX JIaH-
HBIX MOKHO TOBOPHTb O 3HAUMTEIBHOM MpeoiafaHui We coulq assess the age and sex structure'of the walruses
camok (43%) W jeTeHbileii MONOYHOTO Bo3pacTa (26%) aggregation at the haulout site only twice (on August

B COCTaBE CTaja B Hayase PyHKIMOHUPOBAHMS JIEKOUIIA. 25 and .September 5) (n = 178). Afterwards, it became
impossible due to the large number of polar bears on

CommacHO OIyONMKOBAaHHBIM HCTOYHMKaM, BbicOkast umc- | the top of the cliff, where the counts were conducted.
JICHHOCTh MOpJKEH, TI0 OIICHOYHBIM JaHHBIM, oTMedanack Ha | Nevertheless, based on these data, a conclusion can
mbice [IImunra B 2007 1 2009 . — 50 u 45 THIC. 3Bepeit — | be drawn about a significant predominance of females
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Puc. 3. Ce3oHHast iMHaMKKa YUCIICHHOCTH MOPIKEH Ha JIeKOUIIE, paclioNoKeHHOM Ha yTece KokeBHUKOBA y MbIca
[IImuara B 2017 . B neTHple THU — 110 JAHHBIM [TOTOJIOBHOTO MOJICUETa HA aPOCHUMKAX, a B HEJIETHBIE JTHU — IO
JTAHHBIM TPAIUIIMOHHBIX METOIOB y4eTa

Fig. 3. Seasonal dynamics of the abundance of walruses at the haulout site located on Kozhevnikov Cliff near Cape
Shmidta, 2017. In flight days, data was obtained by total counts in aerial photographs; in non-flight days, by traditional
counting methods

n 4yTh HIKe B 2008 . — 25 ThIC. 3Bepeli (CemeHoBa H
Ip., 2010). B mocnemyromye rogbl YUCICHHOCTh ObLIA HEe-
BBICOKOM, Tak, Hanpumep, B 2011 1. ona cocraBuna 4781
oco0b (ITepesep3ses u Kounes, 2012). Panee HabmronaTenu
COO00IaIN O BBICOKOW CKYYEHHOCTH MOpPXKEH U SIPyCHOM
uX pacrojoxeHnu Ha jexoume (Kasps u ap., 2008). ITo-
X0xast cuTyanusi Haomoanack u B 2017 . Ha BOCTOUHOM
CTOpPOHE yTeca, ATO TP OECIOKOHCTBE BHI3BIBAJIO IABKY H
najieHnsi Mopakeit ¢ oopeiBa (Kprokosa u np., 2019). Ile-
puon ucnonb3oBaHust 6epera Mmopxamu B 2017 1. ObL1 B TE
)K€ CPOKH, YTO U B MPEABIIYIINE TOABI — aBIyCT-OKTSIOPB,
TOJIBKO YXOJI MOpXeH C JIeKOWIa IpOW30LIeT paHbIIe,
yem B 2007-2009 rT. — B Havasne okTsa0ps, kak u B 2011 .
[TonoBo3pacTHas cTpyKTypa OeperoBbIx 3anexek B 2017 .
COXpaHMWJIach, KaKk M paHee — MpeoliiajaHue CaMoK C JieTe-
HBIIIAMH MOJIOYHOTO BO3PacTa.

Takum 00pa3om, ObUIM MOTYUYEHBI JETAIbHbBIC JaHHBIE O
CE30HHOM JAMHAMHUKE YMCIIEHHOCTH MOpKa B 3TOM paiio-
HE U CBEJICHHUS O MOJIOBO3PACTHOM CTPYKTYPE X 3aJIeHKEK
B MepBble AHU (QyHKIHOHMpOoBaHUS JexOuma B 2017 r.

(43%) and suckling-age calves (26%) in the structure
of the herd when the haulout site began functioning.

According to published reports based on the counts,
a high abundance of walruses at Cape Schmidta was
recorded in 2007 and 2009 (50,000 and 45,000 animals,
respectively) and a slightly lower abundance (25,000
animals) was in 2008 (Semenova et al., 2010). In
subsequent years, the maximum abundance was low:
e.g., 4,781 individuals in 2011 (Pereverzev, Kochnev,
2012). Previously, observers reported extreme
crowding of walruses and their layered aggregation at
the haulout site (Kavry et al., 2008). A similar situation
was observed also in 2017 on the eastern side of the
cliff, which resulted in a stampede and fall of walruses
from the cliff caused by a panic (Kryukova et al., 2019).
The period of use of the shore by walruses in 2017 was
the same as in previous years, August—October, but the
walruses left the site in early October, as in 2011, which
was earlier than in 2007-2009. The sex-age structure of
coastal haulouts in 2017 remained the same as before:
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OOHapy)KeHa pa3HHIIA B YHCICHHOCTH, ompeneneHHO ¢ | the predominance of females with suckling calves.
MIOMOLIBIO pa3HbIX MeTon0B. Mcmonb3oBanue KK mpu yge-
Tax MOp)Ke JaeT HECOMHEHHBIE IPEUMYILECTBA, TTO3BOJISIS
CHATH OEPEeroBbIe 3aJICKKH, KOTOPBIC IIOXO MPOCMaTpHBa-
I0TCSl MJIM BOBCE HE BHJIHBI ¢ Oepera, Kak, Halpumep, Ha
CEBEPHOM CTOPOHE yTeca, I/Ie 3aJIeKKH PACIIONOXKESHBI O]
HABUCAIONIMMH CKaJaMH, ¥ Ha BOCTOYHOW CTOPOHE MpPHU
MaKCHMAJIbHOH YHCICHHOCTH. B Takux cuTyanusx ommoka
ydeTa YUCICHHOCTH TPAJIUIHOHHBIMU WM KOMOMHUPOBaH-
HBIMH METOIaMH pe3Ko BospacrtaeT. Mcmonb3oBanue KK
TaIKOKe MO3BOJISET 00CIIEIOBATH PAHOHBI ¢ BRICOKMM YHCIIOM
XHIIHUKOB, TAKHX KaK OeJbIil Me/IBe b, ¥ CHATh UX B3aUMO-
JCHCTBHS C MOPIKAMH.

As a result, we have collected a detailed data on the
seasonal dynamics of the walruses abundance in this
area and the information on the sex and age structure of
their haulouts during the first days of existence of the
site in 2017. There was a discrepancy in the number of
walruses counted by different methods. The use ofa QC
in walrus surveys provides undoubted advantages, as it
allows photographing coastal haulouts that are poorly
visible or absolutely inaccessible to observation from
the shore, such as: the northern side of the cliff, where
the haulouts are located under the overhanging rocks,
and the eastern side at a maximum number of animals.
In these situations, the error of counts by the traditional
or combined methods increases dramatically. The use
of a QC makes it possible also to survey areas with a
high number of predators such as polar bear and film
their interactions with walruses.
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Octpos Meanbii pacnonoxeH kK BOCToKy oT Kamuarckoro | Medny Island is the second largest of the Commander
HOJIyOCTPOBa. DTO BTOPOM IO BEJIMYMHE OCTPOB B cocTaBe | Islands located east of the Kamchatka Peninsula.
Komannopckux octposos. FOro-Bocrounoe nexouiie —oc- | The Yugo-Vostochnoe rookery is the main breeding
HOBHOE MECTO Pa3MHOKEeHUs cuByua (Eumetopias jubatus) | grounds of Steller sea lions (Eumetopias jubatus) on
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