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NMpumeHeHne metoaa cporonaeHTndpukaumm 6enyx (Delphinapterus
leucas) B ycTbAXx pek MopolieyHasa n Xanpro3oBo, TUrMribCKUM panuioH,
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Application of photo identification approach to white whales (Del-
phinapterus leucas) in Moroshechnaya and Hayruzovo estuaries,
Tigil’skiy region of western Kamchatka peninsula
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VYerbs pek 3anagHoit KamMyaTku SBIASIOTCS MECTOM aKTHB-
HOTO Haryna OenyX B JIETHE-OCEHHHH MepuoJ, Oiaroaaps
MIPaKTHUECKH HETPEPHIBHOMY XOJXy JIOCOCEBBIX DBIO Ha
MecTa Hepecta. B pamkax Ilporpammser «bemyxa-bensrii
kut» U123 PAH IlocTosiHHO AeiicTBYIONIEH dKCIIETULIMN
PAH no usyuenuto xxuBoTHbeIx Kpacnoil kauuru Poccuii-
ckoit dexepanuy M APYrHX 0CO00 BAXKHBIX >KUBOTHBIX
¢aynsr Poccum mpm  momnepxkke Pycckoro  reo-
rpa)u4eckoro OOIIeCTBA MBI WMENIH BO3MOXKHOCTH H3Y-
YUTh CKOIUIEHWS O€lyX B YCTBhSIX pekn MopomieyHas u
Xaipro30B0 METOIOM (POTOUACHTU(DHUKAIIMA HHIUBUIY-
aIBHBIX J)KUBOTHBIX. Kak ocHOBY 1y nanbHeiimeit paboTs
)51 Hpe}IBapI/ITeHI)HOf/’I INONBITKH OLCHUTH YHCICHHOCTH
CKOIUICHUA MbI NMPUMCEHHUIN METOM d)OTOI/IIIeHTI/I(bI/IKaHI/II/I
WHIMBHUYaIbHBIX JKUBOTHBIX. MBI TIOCTaBUIIM Hiepell Co-
00i1 3ama4y cocraBuTh Kataynor QoTorpaduii MHIUBHIY-
aJIbHO OIIO3HaBaCMbIX 6enyx, OIIMCAaTh OCHOBHBIC THIIBI
€CTECTBEHHBIX METOK, IO3BOJIIIONINE UICHTU(PHUIIUPOBATH
OTAEJIBHBIX 0CO0EH, NPEAINOI0KUTh BO3MOXKHOCTH JIO-
KaJBbHBIX MUTPALMH )KUBOTHBIX. Takke MBI IUIAHUPOBAIN
OLCHUTh 3((HEKTUBHOCTh NMPUMEHEHHS M OTPAaHHUYCHUS
MeToza (hOTOMAEHTH(HUKANNK Al JTaHHOTO BHAA YKHBOT-

Estuaries of rivers in western Kamchatka are actively
used by beluga whales to fatten up during summer and
autumn, due to fish that go practically nonstop to their
spawning locations through these estuaries. The re-
search was done under the Beluga White
Whale Program conducted by the Severtsov Institute
of Ecology and Evolution of the Russian Academy of
Sciences, with the support of the Russian Geographical
Society (the program is part of the Permanent expedi-
tion of Russian Academy of Science studying Red
Book animals and other focus species of Russia). As
part of the Program, we had the opportunity to conduct
photo 1D studies of beluga whale aggregations in the
Moroshechnaya and Khairyuzova river estuaries. The
method of photo identification was used in order to
provide the basis for the further work and to make a
preliminary estimation of the aggregation size. We set
ourselves the tasks: to create a photo catalog of indi-
vidually identified beluga whales, to describe the main
types of natural marks belonging to particular individ-
uals, and to track the routes of local migrations of ani-
mals. Also, we planned to assess the practicability of

282

Marine Mammals of the Holarctic. 2012. Vol. 2.



TapacsiH u gp. lNpumeHeHue memoda ghomoudeHmughukayuu besnyx 8 ycmbsx pek MopoweyHas u Xalipr3060...

HBIX.

HccnenoBanus mpoBOAWINCE B 00IIeM 3cTyapuu pek be-
jgoroyioBass ¥ Xalpro3oBa B OKPECTHOCTIX C. YCTb-
XaiiprozoBo (30 wurons - 31 aBrycra 2010 1.) U B ycThe
peku Mopomreunast (17 asrycra - 13 centsiops 2011 1.),
pacmoiokeHHO# B 40 KM K I0OTY OT MpeIbIAyIIero MecTa
pabotel. @oTorpadupoBanne Oemyx MPOBOAWIN C JIOAKU U
¢ G6epera ¢orokamepoii Nikon D80 ¢ oobsekTrBOM 18-200
MM. @oTorpadupoBaii CIUHEI U OOKOBBIE CTOPOHBI JKHU-
BOTHBIX, TIOKa3bIBAIOIIHECS HAJl TOBEPXHOCTHIO BOMBL. 13-
32 0COOCHHOCTEH OKpacKH JKHBOTHBIX BPYYHYIO BBOJIVIIA
KOPPEKIIHIO aBTOMaTHYECKON SKCIIO3MIUHU (poToammapara
Ha OJHY-/IBE€ CTYIICHH, B 3aBHCHMOCTH OT yCJIOBHH OCBE-
meHus. OIMHOBPEMEHHO BHM3YaJbHO YYHTHIBAIM OOLIYIO
YHUCJIEHHOCTh OENlyX B TPYNIE M ONMUCHIBAIM OOIIWI Xa-
paktep mnoBeneHusi. CHUMKH 00pabaThiBajad C MOMOIIBIO
nporpammbl ACDSee Pro 3. bemyxam, o0nagaBmmm yHH-
KaJbHBIM HA00OPOM OTIIMYMTENLHBIX MPU3HAKOB, OBLT IpH-
CBOEH YHMKaJIbHBIH HOMEp, a 3aTeM M3 HUX CPOpMHPO-
BaM (POTOKATAIOT WICHTH()UIIMPOBAHHBIX >KUBOTHBIX.
JKUBOTHBIX, Ui KOTOPHIX YAAJIOCH IONYYUTH (poTorpa-
(huu yIOBIETBOPUTEIHFHOTO Ka4eCcTBa, HO HE 00JIaTarOIITIX
BBIPQ)KEHHBIMH OTIMYUTEIFHBIMU MIPU3HAKaMH, TO3BOJIS-
IOIIAMH WACHTU(QHUINPOBATh MX B JaJbHEUIIEM, YUHUTHI-
BaJIM, HO HE KaTAJIOTU3UPOBAIIH.

Bcneacrre poBHOTO, IPEUMYIIECTBEHHO MOHOXPOMHOTO,
oKpaca U ciiabo BBIPRXXEHHOTO CIHHHHOTO TpebHs (orou-
JneHTudukanus 0eayX BO3MOXKHA TOJBKO OJarofapsi MeT-
KaM, IMOJy4aeMbIM MMH B TE€UEHHUE JKH3HU, B OCHOBHOM
TIOBPEXICHNUSM KOXKH BCIIEICTBHE KOHTAKTOB C JAPYTMMH
MOPCKHMH MJIEKONHUTAIOIUMIA W Pa3UuHBIMH IIpeaMe-
TaMH, B TOM YHCII€ U aHTPOIIOT€HHOTO MTPOUCXOXKICHUS, a
TaKKe Kak cjelpl NepeHeceHHbIX 3a0boneBannii. B umcie
UCTIONIB3YEMBIX HAMH €CTECTBEHHBIX METOK OBUIM MOpa-
JKEHUSI KOXKHOTO TIOKPOBAa B BHUJE KOPOTKHMX EAMHHYHBIX
WJIN MHOXKECTBEHHBIX, JAJIMHHBIX WM KOPOTKHX IIPaMOB,
pacrojoKeHHbIX, KaK MPaBUIIO, MapajuielibHO, U WHOTAA
UAYIUX depe3 Bce Teno kuBoTHOro (Puc. 1); xoxHBIE
00pa3oBaHusi OKPYIJIOH M OBaJbHOU (hOpMBI, BBICTYMAIO-
e HaJl MOBEPXHOCTBHIO Tela, Yalle MMEIONIHe eJHHUY-
HBII XapakTep, XOTsS Yy HEKOTOPHIX 0co0eil OTMedalnch
MHO)KECTBEHHbIE TOpakKeHHs. bbuin Tarxke ommcaHbl je-
(eKTHI KOXH B BHJE BIABJICHHOTO OBAIBHOTO IIATHA, OT-
MEYaJlUCh €JIWHUYHbIC MOBPEXICHHUS KOXH B BHJIE BO-
pouku (Puc. 2). BosmoxkHO, maHHbBIe nedeKTs 00pa3oBa-
JIMCH TIOCIIE B3STUS OMOIICHH WIIH K€ SIBJIAIOTCS IIpaMaMy
OT TyJb. TpeOyIoTCs MHOTOJIETHHE HAOIIOJCHUS, YTOOBI
OLICHHUTH, HACKOJIBKO YCTOWYIHBO COXPAHSIOTCS pa3IndHbIC
BU/IbI HOBPEX/ICHNH K0XKU. COTTacHO IUTEpaTypHBIM JaH-
HBIM, OOJNBIIMHCTBO METOK MOTYT HCYE3HYTh IIOCIE OJl-
HOW-1BYX JuHeK (UepHenuxwii u np. 2010).

B ycrthe p. MoporieuHoli HEOJHOKpPAaTHO BCTpedain Oe-

the photo ID method in beluga whale research and the
limitations of this method for examining this species.

The research was conducted in the common estuary of
the Belogolovaya and Khairyuzova rivers, near the
village of Ust-Khairyuzovo (from July 30 — August 31,
2010), and in the estuary of the Moroshechnaya River
(from August 17 — September 13, 2011), which is lo-
cated 40 km southward from the common estuary.
Beluga whales were photographed from a boat and
from the shore, using a Nikon D80 camera with 18-
200 mm lens. We photographed dorsal and lateral
sides of the animals’ bodies seen above the surface of
water. Because of belugas’ color pattern, we manually
corrected automatic exposure settings (one or two
steps, depending on lighting conditions). While taking
photos, we simultaneously counted the total number of
belugas in the group visually and recorded the general
pattern of the animals’ behavior. The photographs
were edited, using ACDSee Pro 3 software. Beluga
whales that possessed a set of unique distinguishing
features were assigned a unique number. Then we cre-
ated a photo catalog that consisted of photos of these
uniquely marked animals. Good-quality photos of an-
imals that did not possess any marked distinguishing
features that might serve for their identification in the
future were kept in view for future but were not in-
cluded in the catalog.

Due to the solid, mostly monochrome color and lack of
pronounced dorsal fin, photo ID of beluga whales is
only possible using natural marks that animals receive
during their lives. Mainly those are skin injuries
caused by interactions with other marine mammals or
objects, including injuries of anthropogenic origin, as
well as marks of diseases that they had in the previous
years. Among the distinctive natural marks observed
by us were skin scarring, such as single small scars or
multiple long and short scars that were usually parallel
or sometimes ran through the whole length of the ani-
mal’s body (Fig. 1). There were round/oval skin le-
sions raised above the surface of the skin; most fre-
quently, the skin lesions were single, though some
individuals had multiple lesions. Also we found such
skin defects as sunken oval spots and single funnel-
like lesions (Fig. 2); these defects might have formed
after biopsy samples were taken from these animals or
the marks may be scars from bullet wounds. Multi-
year observations are needed in order to assess wheth-
er various skin lesions persist for a long time. Accord-
ing to scientific papers, most of the marks disappear
just after one or two molts (Uepueukuii u ap. 2010).

In the estuary of the Moroshechnaya River, we saw
several beluga whales that had distinct black splotches
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IyX, Ha CIIMHE W TOJIOBE KOTOPBIX OTYETIMBO BHIHEIUCH
yepHbIe pa3Boabl u nojock (Puc. 3).

and stripes on their backs and heads (Fig. 3).

Puc. 1.
Fig. 1.

OTH MOJOCH OBUTH TOBOJIBHO YCTOHUYMBBI: OENyX C Xapak-
TEPHBIM PUCYHKOM BCTpEYaJH Ha MPOTSHKEHUH BCETO TepH-
ozia mpoBesieHus HaOmoneHuit. [IpeanonokuTenbHO Takue
MOJIOCHI Ha TeJIe )KUBOTHBIX OCTABJIsUIA TJIMHA CO JTHA PEKH.
MBI HEOJTHOKPATHO BHUJICIH, KaK B MOTOHE 3a JIOCOCEeM Oe-
JIyxa ¢ CHJIOW 3aJieBaeT IHO M Oepera OPIOIIHOI CTOPOHOU
Tena u Ookamu. Takue ecTeCTBEHHBIC METKH, 0€3yCIOBHO,
CHIILHO OOJIETYIIIN UACHTU(DUKAIIMIO HEKOTOPBIX 0co0ei B
mpeJeNax ogHoro ce3oHa. OcOOEHHO XOPOIIO MOXKHO OBLIO
UACHTU(UIIMPOBATH CEPBIX U TEMHO-CEPhIX JCTCHBINICH, Ha
LIKYPe KOTOPBIX OTYETIMBO BHJCH IIPAMOBBIA PHCYHOK M
obe3aronue yqacTku Koxku. K coxaneHuro, METKH TaKoro

The stripes were rather durable: belugas with this
color pattern were spotted during the entire period of
observations. We suppose that these stripes on ani-
mals’ bodies were left by the clay on the bottom of
the river. Several times, we saw beluga whales acci-
dentally scrape the ventral or lateral sides of their
bodies badly against the bottom, when the animals
were chasing salmon. No doubt, these natural marks
greatly simplified identification of some individuals
within one season. Gray and dark gray calves were
especially easy to identify by their distinct scar pat-
terns and peeling parts of the skin, but unfortunately,
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poza OYEHb HEJOJITOBEUHBI U BPS JIU MO3BOJIAT C YBEPEH-
HOCTBIO TOBTOPHO MIACHTU(HIMPOBATH JAHHOE XKHUBOTHOE B
crenyromeM roxy. MccnenoBareny, paHee HCIOIb30BaB-
mye MeTos (GoTouaeHTUHKALUK Ha OEJIOMOPCKUX Oey-
Xax, OTKa3aJiCh OT (OTOMICHTHU(PUKAIMH CEPhIX YKUBOT-
HBIX M3-32 OONBIIOI W3MEHYMBOCTH PUCYHKA HX KOXHU
(Yepuenxkwuii u Kpacnoa 2008).

Ha ocHOBaHMM eCTeCTBEHHBIX METOK HaMH OBLIO W/IEHTH-
¢ummposano 173 Gemyxu B scTyapuu pek bemoromoBas u
Xaiiprozosa u 130 6enyx B pexe Mopomeunas. boiee 8§0%
JKMBOTHBIX OBITM OTMEYEHBI TOJIFKO OMH Pa3 3a BCE BPEMs
HaOroeHnil, Kak B OJHOM, Tak U B Apyrom mecte. Ilo-
BTOPHBIE BCTPEUM HaIlle BCETO OBUIM MPUYPOYEHBI K OIpe-
JICJIEHHBIM MECTaM YCTbs, MPEANOIOKUTEIBHO CIIY>KaIlluM
MECTOM HaryJjia CaMOK M MOJIOJBIX KHBOTHBIX. [IOBTOpHBIX
BcTped Oelmyx MexkIy OCTyapusiMH pek Xalpro3oBa-
BenoronoBass m peku MoporieuyHasi BBIIBICHO He ObLIO.
OT10oT (pakT MOXKHO OOBSICHUTH KaKk MaJlOd MHUTPALMOHHOM
AKTUBHOCTBIO JKUBOTHBIX BO BpPEMs HAaryJlbHOTO NEpPHOAaA,
TaKk U MaJBIM 00BEMOM HHAMBHUIYaTbHO PAcIiO3HABAEMBIX
JKMBOTHBIX IO CPaBHEHHIO C YHMCIEHHOCTHIO CKOIUICHHUS B
LIEJIOM.

CpaBHeHHE KOIMYECTBA JKMBOTHBIX, IOJCUYNTAHHBIX BH3Y-
aIbHO, M 4YHCJIa WHIUBUIYAIBHO HWICHTH(OUIUPOBAHHBIX
ocobeli mokazano, 4to 3¢ddexruBHOCTE Meroma Gotol]]
MPUMEHUTENBHO K OellyxaM JIOBOJIbHO HHU3Ka: ¢ MOMOLIBIO
YHUKAJIIBHBIX METOK YJIAa€TCsA OIMCaTb B CPEAHEM OKOJIO
15% BcTpeueHHBIX )XKUBOTHBIX. K unciy npuuuH moao6HO-
TO pe3yJIbTaTa MOXHO OTHECTH KaK OOJIBILIYIO OO0 OeJbIX
U CBETJIO-CEPBIX 0CO0EH, HE YCIEBUINX MONYYUTh YHUKAIIb-
HBIl PUCYHOK HIPAMOB M MOBPESKICHUH, TaK M 3HAYUTEIb-
HYI0 MYyTJMBOCTh JXHBOTHBIX, HE MO3BOJSBIINX MPHOIH-
JKaThCsl Ha JIOCTAaTOYHOE DPACCTOSHHE JIOJKE, C KOTOPOM
npoBomwiochk (ororpadupoBanue. OtnenbHONW (HopMoOi
n30eraHus 4eJIoBeKa, 3HAYNTEIbHO 3aTPyAHUBIIEH paboTy,
OKa3aJI0OCh U3MEHEHHE XapaKTepa MX BBHIHBIPUBAHUS Ha I10-
BEPXHOCTh. JKUBOTHBIE ITOJIB30BAINCH MMpeuMyicCTBaMu
rMOKOM IIeH W ISl PECIHMPATOPHOTO aKTa BBICTABILUIH Ha
MOBEPXHOCTh BOJbI TOJBKO JBIXaJ0 W 3aTBUIOYHYIO 00-
nacte. Hanpotus, doTorpaduposanue ¢ OGepera mo3BoIIsIO
noxydatb Qororpaduu BceX JKMBOTHBIX, HAXOJSIIUXCS Ha
PacCTOSHUM B HECKOJIBKO COTEH METPOB, YTO ITO3BOJIUIIO
MOJTHOLICHHO MPOAaHAIM3MPOBATh MOCENAEMOCTh OTAEIBHO
B3ATBIX YYaCTKOB aKBaTOPHH.

B cmiry manoit noaw MACHTH(QHUIMPOBAHHBIX >KABOTHBIX
HaM HE€ MNPEACTaBIIAECTCS BO3MOXHBIM MCIOJIb30BaTh 3TH
JIAaHHBIE JJIsl pacyeTa YMCIEHHOCTH NOIMYJSIUMHA WIN TPyIl-
MUPOBOK OenyX, HaXOMAIINXCS B MecTax Haryna. Bo3amoxk-
HO, C XOJIOM HAKOIUIEHUS AAHHBIX CTAHET BO3MOKHBIM
IIPUMEHEHUE METOJOB pacueTa YUCIEHHOCTH Ha OCHOBE
MOBTOPHBIX BCTPEY MHIAMBHIYaJBHBIX OCOOCH, OJHAKO Aa-
e U B 3TOM ciiydae metoa ¢orol/] mo cBoeit To4HOCTH

such marks are very nondurable, and they can hardly
be used with certainty for identification of the same
animal in the following year. Researchers who tried
the photo 1D method before to identify the White Sea
beluga whales do not use the photo ID method any
more with gray-colored animals due to great altera-
bility of their skin pattern (Uepueukuii u Kpacrosa
2008).

Based on natural marks, we identified 173 beluga
whales in the estuary of Belogolovaya and Khairyu-
zova rivers and 130 beluga whales in the Mo-
roshechnaya River. Over 80% animals were spotted
only once over the entire observation period. Re-
sightings of identified individuals most frequently
occurred in particular parts of the estuary. Supposed-
ly, these particular locations are the areas where fe-
males and young animals come to fatten up. There
were no repeated sightings in the area in between the
Belogolovaya-Khairyuzova estuary and the Mo-
roshechnaya estuary; this can be explained both by
low migration activity of the animals during the fat-
tening period and by small number of identified ani-
mals compared to the total number of belugas in the
aggregations.

Comparing the number of animals that were counted
visually and the number of animals that were individ-
ually identified we found that this method was quite
inefficient with beluga whales: we identified only
15% of the sighted animals due to their unique marks.
Some of the reasons for inefficiency of the photo ID
method are as follows: the proportion of white and
light gray animals that do not yet possess a unique
pattern of scars or marks was high; beluga whales
were quite timid and did not allow a boat to approach
close to them so that researchers could take their pho-
tographs. A special type of avoidance of humans that
greatly hampered our work was that belugas changed
their surfacing patterns. The animals took advantage
of their flexible necks, raising only the blow hole and
the occipital region of their head above the surface to
breathe. Conversely, photographing beluga whales
from shore was successful and allowed us to take
photos of all the animals that were located at a dis-
tance of several hundred meters; this allowed us to
precisely count the number of individuals in particu-
lar parts of their aquatic habitat and determine the
frequency of use of these locations.

Due to the small number of identified animals, we
cannot use this data to estimate the proportion of in-
dividuals or groups of individuals using particular
fattening areas. Perhaps, as data accumulate, we will
be able to use the photo ID counting method based on
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noTpeOyeT Bepu(UKaIui U KOPPEKIIHH CO CTOPOHBI APYTHX
METOJIOB y4eTa YUCIEHHOCTH, TAKUX KaK Y4eThl C caMoJIeTa
WM pe3yJIbTaThl BU3yaJbHBIX HaOJIOIEHHUH, KaK 3TO OBLIO
caenano A.Jl. Uepuenkum c komeramu (2010).

Takum 00pa3om, MOKHO czenaTh BbIBOJ, uTo Oenyxa Tu-
THIIBCKOTO paiioHa 3amajgHoii Kamyatku npencrasisier co-
0011 CIIOXKHBIH OOBEKT /I MPUMEHEHHST MeTo/1a (POTOUICH-
TUQUKAMM HMHAMBUAYaJIbHBIX 0co0eil. 3HauuTelbHbIE
OTpaHHWYEHUs HajJaraeT Kak BHEIIHHH BHJ KHBOTHOTO, HE
o0Jlaalomuii  SIPKO  BBIPAXEHHOH HHIMBHIYAJIFHOCTHIO
OKpacKkd Wi (OpPMBI Tela, TaK M MOBEACHHE, COMPOBOXK-
JaroIeecs: akTUBHOM peakiien n3oeranus denoBeka. [Jaxe
OIIMCAHHBIE ECTECTBCHHBIE METKHM JXMBOTHBIX O00JaIaroT
CIOCOOHOCTBIO CHJIBHO BHJIOM3MEHSTHCS C TEUEHHUEM Bpe-
MeHU. BciencrtBue nepedrcleHHBIX BBIIIE NPUYUH cOOp
HEOOXOIUMOro Uit paboThl 00beMa MAaHHBIX MOTpeOyeT
MHOTOJIETHUX YCHJIMHA M OONbIIOro oObemMa coOMpaeMbIX
JAHHBIX, YTO MOJTBEPKAAET ONBIT KAK OTEYECTBEHHBIX, TaK
n 3apyOexxHbIx uccienosarenei (Uepnenxuit u ap. 2010,
McGuire et al. 2009, 2011). MBI mTaHEpYeM NMPOAOIDKUTH
paboty 1o cbopy doromMaTepuana Uil IMOIyYeHUS NOCTa-
TOYHOTO 00BEMa JAHHBIX C IIETBI0 OIEHUTH YHUCICHHOCTh
BO3PACTHO-TIOJIOBOI COCTaB KaK CKOIUICHHUS B LIEJIOM, TaK U
OTIENBHBIX TPYII OeNlyX, MOCEINAIOMNX JAaHHBIA paioH
Haryma.

repeated sightings of individual beluga whales. But
even so, precision of the photo ID method will need
to be verified and adjusted by other counting meth-
o0ds, such as aerial surveys or visual observations, like
it was done in a photo ID study conducted by Cher-
netsky and co-authors (2010).

Thus, we can arrive at a conclusion that the use of the
photo ID method in respect to the beluga whales in-
habiting the Tigilsky District in the western Kam-
chatka is quite complicated. Considerable limitations
are imposed by the appearance of the animals that
lack pronounced unique color patterns or body shape
and their timid behavior (active avoidance of hu-
mans). Even the natural marks described above have
the property of changing over time. In view of the
above-mentioned facts, before we are able to use the
results of the photo ID studies in our further work, we
will need long-term efforts and collecting a large
amount of information, as was shown by the experi-
ence of Russian and international researchers (Yep-
Heukuii u ap. 2010, McGuire et al. 2009, 2011). We
plan to continue collecting photo ID materials in or-
der to have enough data to be able to estimate the
abundance and age/gender structure of the entire ag-
gregation and of groups of beluga whales that visit
this fattening area.
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