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Tuxookeanckuii Mopxk (Odobenus rosmarus divergens) | Pacific walrus (Odobenus rosmarus divergens) haulout
oOpa3yet Ha MbIce Bankapem mnexoure, Ha KoTopoe exke- | on Cape Vankarem every year. The number varies
TONTHO BBIXOIAT JUTSA OTIBIXa THICSYM JKUBOTHBIX. X umc- | significantly each year with approximately 20,000
JICHHOCTh 3HAYUTEIBHO BaphupyeT Mo roxam: Tak B 2005- | individuals in 2005-2007, 35,704 in 2010, and 16,172
2007 rr. ona gocrurana 20000 ocobeit, B 2010 . — 35704, | in 2011 (Kavry et al., 2008; Kryukova, 2015). Visibly
aB 2011 . — 16172 mopxa (Kasps! u ap., 2008; KprokoBa, | counting the animals from shore is problematic due to
2015). M3-3a oTcyTCcTBHSA BO3BHIMICHHOCTEH, ¢ KOoTOphiX | the lack of high rocks or towers from which the animals
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Puc. 1. Tectossiii nonetr KK: Bua nexouna Mopska Ha otorpaduu ¢ BICOTH 30 M

Fig. 1. Photograph of walrus at the Cape Vankarem haulout taken by the quadrocopter (QC) during a test flight
at an altitude of 30 m

JeKOUIe XOpomHIo Obl MPOCMATPHBAIOCH, BH3YaJbHbIN
nojicueT Mopkei Ha Oepery 3arpyaueH. IlosTomy 3xech
JUIsl OLCHKH YHUCICHHOCTH TPAJAWIHOHHO MPUMEHSIOTCS
HECKOJIbKO METOJIOB pacueTa, TOYHOCTh KOTOPBIX BCEr-
na Be3biBasia comHeHus (Kpoutos, 1966; Kounes, 1999).
YuuThIBask yCIEHIHBIN OIBIT MPUMEHEHHUSI KBaPOKONTEpa
(KK) U1t MOHUTOpPHHTA YUCIICHHOCTH CEBEPHOTO MOPCKO-
ro kotuka u cuByda (bypkanos u ap., 2016), BuepBsie B
2017 r. 11 MOHUTOPHMHTA YHCICHHOCTH MOpP)Ka Ha MbICE
Bankapem ™Mbl wucnonbzoBanu aspodorochemMky ¢ KK
Phantom 4 Pro.

MoHuTOpHHT NIeKOMIIa TPOBONMIICS ¢ 28 aBrycra mo 22
okT0ps 2017 1. nByms HaOmomarensiMa. OIUH BEll pery-
JSIPHBIE yUYETHI 3BEPEH C NCIIOIB30BAHUEM TOJIBKO TPaH-
IHOHHBIX METO/IOB OIEHKH YUCICHHOCTH (3arpeOebHbIH
U 1p., 2018), TakuxX KaKk pacyerT Mo TIOMaIsIM TeOMeTpHIYe-
CKUX (UTYp, pacyeT YNCICHHOCTH METOJIOM JKCTPAros-
UM, y4eT o (otorpadusaM, ceTaHHBIM C BO3BBIIICHHO-
cTeil Oepera, a BTOPOW OCYIIECTBISIT a3po(OTOCHEMKY H
BEJI IOTOJIOBHBII MOACYET 3BEpEN Ha adpocHUMKax. Beero
TPaJUIHOHHBIMI METOIAMH YHCICHHOCTh MOPXKa Ha JIeXK-
Omme ObuTa ompeneneHa B TedeHune S0 THEH, a METOIOM

on shore might be seen. As such, several methods
have been used to estimate walrus abundance, but the
accuracy of these methods has always been in doubt
(Krylov, 1966, Kochnev, 1999). Considering the recent
success of a quadrocopter (QC) to estimate abundance
of northern fur seals and Steller sea lions (Burkanov et
al., 2016), we tested a QC Phantom 4 PRO for the first
time in 2017 to obtain aerial images of walrus and to
estimate their abundance.

The haulout was monitored from August 28 to October
22, 2017 by two observers. One conducted regular
surveys of animals using only traditional estimation
methods (Zagrebelny et al.,, 2018). The methods
included calculating abundance by area of geometric
figures, extrapolating abundance, and counting from
photographs taken from elevation on the coast. The
second method we used included aerial photography
as well as abundance estimates from counts of animals
in aerial photographs. In total, the walrus abundance
at the haulout was determined by traditional methods
within 50 days, and by aerial photography within
37 days. To maintain the experimental integrity, the

132

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



CkopoboraTtoB 1 ap. lepesiti onbim npumeHeHusi kgadpokornmepa ®aHmom 4 PO O5si OUEHKU ...

a’podoTocheMKH — B TeueHue 37 pHel. s 9uCTOTHI HKC-
TIepUMEHTa HAOIIOAATENb, TPOBOANBIINI YIETHI TPAHUIII-
OHHBIMH METOJAMH, HE UMEJ JOCTYNa K JIAaHHBIM Y4ETOB
a3po(OTOCHEMKH 1O OKOHYAHMS CE30HA TOJIEBBIX PadOT.

KK Phantom 4 Pro He nozaBepraics JONOJIHUTEIEHON MO-
JuduUKalKy, UCIONB30BAJICS B CTaHAAPTHON 3aBOJCKOU
KOMIUIEKTAIllMU. TEeXHUYECKHE XapaKTePUCTHKU KaMepsl
KK mo3Bossuiu 3anuceiBath Buueo B opmare 4K u ocy-
HIECTBISITh (POTOCHEMKY C paspericHueM 4864 x 3648
MII, uro mo3BosWIO 0€3 3aTPyJAHCHHUS WHIWBUAYaIbHO
BBIJICISITH 0c00ei Ha GoTorpadusix, CHATHIX C BHICOTHI JI0
100 M. ITepen kaxpiM 3amyckoM KK npoBogunu usmepe-
HUSI CKOPOCTH U HarpasieHust Berpa. [Ipu OiaronpustHbIX
MOTO/IHBIX YCJIOBHSIX (CPEIHSSI CKOPOCTh BeTpa 7 M/C U Me-
Hee) B3ser KK mpousBoauicsi Ha paccTOSHUM HE MeHee
100 MeTpoB OT OJIMKANIINX MOPIKEH.

Tax kak KK 1151 y4eTOB YMCIEHHOCTH THXOOKEAHCKOI'O
MOp’Ka MMPUMEHSJICS BIIEPBBIE B UCCIEAOBAHUH ITOTO TTO]-
BHU/I, TO B Ha4aJIe CE30HA IPOBEIH CEPHIO TECTOBBIX MOJIE-
TOB JIJISl ONPE/ICJICHUS MUHUMAIIBHO JIOITyCTHMOW BBICOTHI
MI0JIETOB, HA KOTOPOH MOP)KM HAaYMHAIOT 3aME4aTh IPOH 1
TIPOSIBIIATE MPU3HAKK OecrokoiicTBa. Hax oTmenbHO B3S-
TOM IpyNIoi MOpKei MpOBOAUIIACH CEPUSI IOJIETOB HA BbI-
corax 150, 100, 80 u 50 MeTpoB ¢ maTbHEUIIMM MEIJICH-
HBIM CHI)KEHHEM HaJ| 3aJIC)KKON J0 TOSBICHUS PeakIun
>kuBOTHBIX Ha KK. PazMep KOHTpOIBHON rpyIIbl COCTAB-
751 okos1o 400 oco0eif, 3HaYNTETBHYI0 9aCTh KOTOPBIX CO-
CTaBIISUIH TOI0BO3penbie camitsl (Puc. 1). Takum o6pazom
YCTQHOBWJIM, YTO MOPXKM Ha 3TOM JIS)KOWIIE HAIMHAIOT
pearupoBath (IPOCHINAIOTCS, TOIHIUMAIOT TOJIOBY, TIPOSIB-
JISIFOT OPHEHTHPOBOYHOE MTOBEACHNUE B IOMCKAX HCTOUHHUKA
myma) Ha KK, netammii Ha BeicoTe okono 40 meTpos. Uc-
XOJIsl U3 TOTO, YTO CAMKH M CETOJIETKH 00JIe€ UyBCTBUTEIb-
HBI K OCCIIOKOHCTBY, ISl €KEIHEBHBIX IOJIETOB Oe3orac-
HOW JUIS ’KMBOTHBIX OblTa MpUHSTA BEIcoTa 60-70 METpOB.
Cxopocts aemwkenns KK cocrasmsina e 6omee 10 m/c.

B Teuenue 55 nHeit HaOMrONCHUI 32 YUCICHHOCTHIO MOP-
kel Ha Mbice Bankapem mnpeoOnanana OmaronpusiTHas
JUIsl TI0J1eTOB 1orozia. CheMKa JIeKOUIIa MpOBOIMIIUCE 37
nHel (67%). B reuenue 12 nHell moaeTsl He BBHITOIHSUIUCH
U3-3a HEOJNATrONPUATHBIX ITOTOAHBIX YCJIOBHH — OCaJIKOB
WK CUJIBHOTO BeTpa. B mocnennue 6 nueil, ¢ 19 no 24
OKTSIOpsI, MOPXKH Ha JIEXKOHIIE OTCYTCTBOBAIN H IO ATOU
NPUYUHE MTOJIETHI HE BBIMOIHSINCH. Beero ObIIO cienaHo
73 BbLIETA OOILEH TPOIOIDKUTENBHOCTBIO 0KOJI0 10 yacos.
OOBIYHO €XeTHEBHO BBITIOIHSUIIOCH 2 TIPOJIeTa HaJl JIeXKOH-
IIeM [0 HAIPaBJIEHUIO OT cela BaHkapeMm kK OKOHEYHOCTH
MBICa C BO3BPATOM B TOUKY B3JI€Ta IO MpsMOi. B nepBsIii
MOJIET OCYIIECTBISIACh BUIEOChEMKA MOPIKEH Ha Cyle U
B IpUJIETaIoNIel akBaTOPUU, BO BTOPON — MHTEpBaJIbHAS

observer who conducted the surveys by traditional
methods did not have access to data obtained from the
aerial photographs until the end of the research.

A quadrocopter QC Phantom 4 Pro was used with its
standard factory features. The technical characteristics
of the QC made it possible to record 4K video and
to take photographs with a resolution of 4864 x
3648 pixels, which provided opportunities to define
individuals in photographs taken from an altitude of up
to 100 m. The wind speed and direction were measured
before each launch of the QC. The QC takeoff was at a
distance at least 100 meters from the nearest walrus in
favorable weather conditions (average wind speed of 7
m/s or less).

Since the QC was used to obtain photographs to
estimate abundance of the Pacific walrus for the first
time, a series of test flights were made at the beginning
of the season to determine optimal survey altitude and
to avoid walrus disturbance. A series of flights was
carried out over a single group of walruses at altitudes
of 150, 100, 80, and 50 meters accompanied by a slow
descent over the animals until there was a reaction
from the animals from the presence of the QC. The
control group consisted of about 400 predominantly
male individuals (Fig. 1). Based on our preliminary
test flights we found that the optimal altitude for
flights was about 40 meters before walrus reacted to
the QC (including waking up, raising their heads, and
exhibiting tentative behavior in the search of a noise
source). However, since females and yearling are
more sensitive to anxiety, we chose to fly the QC at an
altitude of 60-70 meters which was considered safe for
walruses and optimal for daily flights. The speed of the
QC was under 10 m/s.

During 55 days of field work at Cape Vankarem, the
weather was mostly favorable for flights, so we were
able to fly and obtain aerial images for 37 days (67%).
There were no flights because of unfavorable weather
conditions such as precipitation or strong wind for 12
days. No walruses were on the rookery from October
19 to 24 so no flights were conducted. We made a
total of 73 flights with a total duration of about 10
hours. Usually, we conducted two flights daily over the
rookery in the general direction of Vankarem village
over the haulout to the tip of the cape with a return
to the take-off point in a straight line. Video recording
was carried out on walrus on land and in the adjacent
water area during the first flight; during the second
flight time-lapse photography was carried out with
high resolution photographs of all locations where
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Puc. 2. Kapra-cxema siexxOuina Mopskeld Ha Mbice BaHkapeMm 1 MapiipyTa 1ojera Juisi CheMKH XHMBOTHBIX

Fig. 2. Photograph of the Cape Vankarem walrus haulout from aerial images collected by the quadrocopter (QC)
and flight pass

(doTocheMKa ¢ BBICOKMM Pa3pellieHHeM BCEX MECT 3aliera-
HUS )KUBOTHBIX Ha Oepery (Puc. 2).

C nauaya HaOmoneHui (28 aBrycra) MOp)KH yXKe MPHUCYT-
CTBOBaJIM Ha MbIce Bankapem. X 4YHMCIEHHOCTH CHIIBHO
BapbHpoOBalia B TEYCHHE BCEro cpoka HaOmonenwus. [lpn
CPaBHCHHUHM JAHHBIX, MONYYCHHBIX B OJHH U TE€ K JTHU
TPaJUIHOHHBIMU METOJIAMH U METOZIOM a3po(OTOCHEMKH,
BBISICHIJIOCH, YTO TPAJAUIIHOHHBIC METO/IBI CHCTEMATHUCCKU
JIAI0T 3aHMKEHHbIe pe3ynsrarsl (Puc. 3). B qHuM BhICOKOI
YHCIICHHOCTH Mopikeid (6omee 20000 ocobeii Mo TaHHBIM
KK), urclieHHOCTS, OmpeenseMas TPAAUIIMOHHBIMEA METO-
namu, Obuta Hrke Ha 7501+4954 ocobu wim B cpeiHeM Ha
37%. Tak, MUK YUCIEHHOCTH MO JJAHHBIM a3pO(OTOCHEMKH
HaOmonancs 17 ceHTsiopst u coctaBui 29525 Mopikeid, B TO
BpeMsi KaK y4eT TPaJUIHOHHBIMUA METOJaMU B ITOT JICHb
cocrasui Juib 15970 ocobeit, uto Hike Ha 46%. Paznu-
YHsI CBSI3aHBI C OTPAHMYCHHUAMU 0030pa HEKOTOPBIX y4acT-
KOB JIe)KOHIa ¢ OCperoBoil yueTHOW TpOIbI, HO XOPOIIO
npocmarpuBaembix ¢ KK. Ha BepTukaibHbIX oTorpadusx,
CHATBIX C JIPOHA, YKUBOTHBIC XOPOIIO PA3IUYHUMBI B MIIOT-
HBIX CKOIUICHMSIX B HM3WHAX M BMAJMHAX, HEIOCTYIHBIX
0030py ¢ Tponbl. BaxkHO TakKe, YTO MOTOJIOBHBII MMOJCYET
Ha adpO(OTOCHIUMKAX MOXKET OBbITh MMOBTOPECH U TPOBE/ICH

walrus occurred on shore (Fig. 2).

Walrus were already present on the Cape Vankarem
haulout site before we began our observations on
August 28. Their abundance varied significantly
throughout the observation period. When we compared
data obtained on the same days with traditional methods
and aerial photography, we found that the traditional
methods  systematically produce underestimated
results (Fig. 3).

During the days of high number of walruses (more
than 20,000 individuals according to the aerial results),
the abundance determined by traditional methods was
lower by 7501 +4954 individuals or, on average by
37%. Thus, according to the aerial survey data, the
peak of abundance was observed on September 17 and
amounted to 29,525 walruses, while the count using
traditional methods resulted in only 15,970 individuals,
46% lower. The differences occurred because of poor
visibility of some sections of the haulout when viewed
from land; those same areas were ‘visible’ to the aerial
camera on the drone. In the vertical photographs taken
from the drone, animals are more visible when in dense
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Puc. 3. Ce3oHHast AMHAMUKA YUCICHHOCTH MOpkKa Ha Mbice Bankapem B ceHTsI0pe-okTsiope 2017 1. o pesynbraram
HCII0JIB30BaHUA IBYX METOAOB YyUCTa. Cunne CTOHGI/IKI/I — JAHHBIC YUCTa TpaAUIUOHHBIMU METOAAMU; KpacHas
JIMHUSL — TIOJICYET 10 (oTorpadusiM, MOITyYeHHBIM ¢ momoribio KK

Fig. 3. Walrus seasonal abundance at Cape Vankarem in September-October 2017 based on two survey methods.
The blue bars represent estimates based on traditional methods; the red line is counts of individual walrus using high
resolution aerial photographs obtained from the quadrocopter (QC)

JIFOOBIM JAPYTUM HJIM HECKOJIbKUMH Ha6J'IIO,Z[aT€J'I$IMI/I, qTOo
Mo3BoJIseT Oe3 Bany,Z[HeHI/Iﬁ OLICHUTH OHII/I6Ky B IIOACUYETE
JKUBOTHBIX.

W3 nenocrarkoB ucnonbsizoanus KK st Habmonenuit 3a
YHCJICHHOCTBIO MOp2Ka B pailoHe MbIca Bankapem cienyer
OTMETUTH HEJIOyUeT 3Bepel Ha TIaBy B aKBATOPUU OyXThI
B CBSI3H C pacCpeJOTOYEHUEM UX 110 00JIbIION mtoniau. B
3TOM CIIy4ae BO3MOKEH HE0y4eT )KUBOTHBIX.

Omebit ncnons3oBanns KK aist yuera mopxa Ha j1ex0n-
e Mbica Bankapem mmokasai BEICOKYIO 3((EeKTHBHOCTD 1
Ha/Ie)KHOCTh 3TOTO METOJ1a JUIS OTIpEIeTICHuUs 00mel nc-
JICHHOCTH )KUBOTHBIX Ha Oepery. Ha momydennsIx aspodo-
TOCHUMKAaX MOPXH UHIUBHIYIBHO NACHTH()UINPOBAIIICH
Jlake B IUIOTHBIX CKOIUICHMSX, YTO ITO3BOJISUIO O€3 oco-
ObIX 3aTpyAHEHHH NMPOBOAMTH MX ITOTOJIOBHBIN ITOJCUET.
Ha BeprukambHbIX (OTOrpadusix BHICOKOTO Pa3peuIcHus,
CHSTBIX C BO3/1yXa, XOPOIIO BUIHBI JKHUBOTHBIC, 3aJIETa0-
IIMe Ha Y9acTKax JISKOUINA, TOCTYI K KOTOPBIM 3aTPy/THEH
n3-3a penbeda depera Uiy MPUCYTCTBUS OCTIBIX ME/IBE/ICH.

clusters and areas of low topography that are not visible
to the observer on land. It is also important to note that
counts obtained from photographs can be validated by
other individuals allowing estimation of error in the
calculation of animals.

One of the drawbacks of using a QC for estimating
walrus abundances is that animals in the water
which are floating or are widely dispersed may
be underestimated. In this case, there may be an
underestimation of animals since a visual review is
better for calculation.

Our experience using a QC to monitor walruses on the
Cape Vankarem haulout demonstrated a high efficiency
and reliability of this method for determining the
total number of animals on the coast. In the aerial
photographs, the walruses were identified even in
dense clusters, which made it possible to count them
easily. In the vertical high-resolution photographs
taken from the air, animals lying in parts of the rookery
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ITpn ncnonszoBannn KK 1 onpenenenns monoBo3pact-
HOTO cOCTaBa 3aJIeTalolINX Ha Oepery MOpKeH ciemyer
UCTIONb30BaTh MHHUMAIBHO BO3MOXKHYIO BBICOTY IOJIETa
U ChEMKY JISKOMINA MPOBOANTH IO YITIOM JUIS JIyUIIETO
0030pa KJIBIKOB MOP>KEH, 0COOCHHO Y dKMBOTHBIX MITAJIIINX
BO3PACTHBIX TPYHIL.

Mp! npusHatensHbl r-Hy Ponnu Pace (Xepuramk Dxcre-
quimnH Kommanu) u r-xe MOmumu MummHON (KOMIaHUS
Tpagen [Tauuduk) 3a 10CTaBKy HayYHOH I'PYINIIBI U CHAPSI-
JKeHHs B rocesiok Bankapew, a Taxxke r-Hy Ceprero KaBpsl
32 HEOIIEHHUMYIO ITOMOIIb BO BpeMs MoseBbix padot. [lo-
JIEBBIE MCCIIEIOBAHUS BBIMOIHIIUCH NTPU MOJAEPIKKE AJisi-
CKMHCKOTO HAy4yHOIo LeHTpaM [eonornueckoit ciryObl
CIIA u CunyxOoli ynpaBiieHUs] pecypcaMi pbI0 U JUKUX
skuBoTHBIX CIIA.

are clearly visible, but visible access to them from land
is difficult due to the topography of the coast. If using
the QC to determine age-sex composition of hauled out
walruses, it is necessary to use the minimum possible
flight altitude and shooting of the rookery at an angle,
for a better view of walrus tusks, especially younger
age groups.
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