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B wutone-centsabpe 200 9 r. ¢ Oopra camonera-
naboparopun AH-38 «BocTok» obcienoBana npuopex-
Hasi MOpcKasi 30Ha o-Ba CaxajMH C LENbI0 M3y4eHHS
pacripeiesieHust JJaCTOHOTHX B JIETHE-OCEHHHUH Harylib-
HBI mepuoji. ABHaydeT cCaXalMHCKUX TIOJEHEH — oc-
HOBHEIX IOTpPEOUTENICH MPOMBICIOBBIX BHAOB PHIO (B
TOM YHUCIIC JIOCOCEBBIX) — IAcT BO3MOXKHOCTH OIICHHUTH
B3aMMOCBS3b PACHpeleNieHus TIOJCHEH C TOaX0JaMHu
JI0COCEH K YCTBAM PEK, a TakKe OICHUTh MHOTOJICTHHE
HM3MEHEHHS B CTPYKType MOPCKHX 3KocucTeM o-Ba Ca-
XaTMH ¥ WX pPHIOOXO3MHCTBEHHONH TNPOAYKTHBHOCTH.
ABHacbeMKa NPHOPEKHBIX aKBAaTOPHUH, BBITOJIHEHHAS B
2009 r., 6b11a 0COOCHHOI — B 3TO JIETO y MOOEPEKbS U B
pekax Caxanuna BbutoBieHO Oosee 300000 T mococeit,
YTO SIBJIETCSI MAaKCUMAIBHBIM 3a nocneanue 100 net.

ABuacwreMkd B 2009 I. BBIIIOTHEHEI B ABa dTama:

1 atan — xoHen utons - Havyano asrycra 2009 r., B Hada-
Jle MaccoBoro 3axona ropOymu B peku. OOcie0BaHbI
puOpeXHas 30HA I0KHON W 3amaJHOW YacTeH, a TakKe
CEBEpHOM OKOHEYHOCTH 0. CaxanuH.

2 atam — cepeauHa ceHTIOps 2009 r., B KOHIIE MacCOBO-
ro xoma ropoymmu B pexax. O0cieqoBaHa BCS BOCTOYHAs
4acTh MPUOPEIKHOIN aKBATOPUHU OCTPOBA.

In J uly-September 200 9m from the boa rd the aircraf t
laboratory AN-38 -38 “Vostok” the shore zone of Sak-
halin was surveyed to study the distribution of pinnipeds
during the summer-autumn feeding season. The aircra ft
survey of Sa khalin seals, the main consumers of ¢ om-
mercially-important fish species, the main consumers of
commercially-important fi sh speci es (i ncluding sal mo-
nids) m akes it p ossible t o a ssess t he rel ationship be -
tween the distribution of seals and migration of salmo-
nids t o t he ri ver m ouths a nd al so asses s 1 ong-term
changes in the structure of marine ecosystems of Sakha-
lin an d thei r fishery p roductivity. Aircra ft su rvey of
near-shore wat er areas pe rformed in 2 009 w as sp ecial.
During that su mmer off the shore and int he Sakhalin
rivers ov er 300000 t ons of sal mons w ere h arvested,
which is the greatest figure over the last 100 years.

Aerial surveys in 2009 were performed in two stages:

Stage 1 —late July to early August, 2009 at the begin-
ning of mass migration of the pink salmon to the rivers.
The shore zone of t he southern and western parts and
also the northern extremity of Sakhalin were surveyed.

Stage 2 — mid-September, 2009 at the end of m ass mi-
gration of the pink salmon in the rivers. The entire east-
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AsnaceeMkn 2009 r. BBITIOIHSINCE HA HOBOM JIETAIOIIEH

ern shore water area of the Island was surveyed.

naboparopun AH-38 «Bocrok» (puc. 1a), kotopas 6buta  Aircraft survey in 2009 were performed in a new flying
CHeLMaibHO CO37[aHa ISl pOBe/ieHHUs aBuayuetoB Mop- laboratory AN-38 “V ostok” (Fig. 1 a), w hich was s pe-
ckux miekonuraonmx. OcHOBHbIE TexHUYecKHe xapak- —cially designed for this purpose. The main technical cha-

TEepUCTUKHU camosneTa AH-38: racteristics of AN-38:

- IpaKTHYecKasl JaIbHOCTh nosieta — 1400 xum; - practical length of flight — 1400 km;

- CKOPOCTB ToJieTa Ha MaNbIX BeicoTax — 240-300 km/g; - length of flight at low altitudes — 240-300 km/hour;
- MaKcUMaJIbHas Macca camoiera — 9 T. - max weight of aircraft — 9 tons.

Puc. 1. Camoner-naboparopus AH-38 «Bocrok»: a) o6muii Buz; b) Onucrep i HaOmMoOAEHNI; €) ycTaHOBKaA (OTO,

Bupeoanmnaparyps! 1 UK-paguomerpa B HIDKHEM JIFOKE

Fig. 1. Laboratory aircraft AN-38 “Vostok™: a) general view; b) observation blister; c) photo and video and IR-

radiometer facilities in the lower hatch

Ha 6opty camornera padorano 1o 8 uccrnenosareneit. Y 1o0-
Hble OmucTepsl (puc. 1b) i BU3yanbHbIX HAOIIOIEHUH (110
3 ¢ kaxzjoro 0opTa), KOMIIEKCH anmapatypsl i (GoTo u
BUIeOCheMKH (pHcC. | ¢), TOUHAs HABHUTAIl[MOHHAS MPUBS3KA

Upto 8researchers wo rked o n bo ard th e a ircraft.
Convenient blisters (Fig. 1b) for v isual observations
(3 on each board), sets of equipment for photography
and video recording (Fi g. 1c) , preci se n avigation
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BH3YQJIBHBIX ¥ HWHCTPYMEHTAIBHBIX JaHHBIX MO3BOJISUIN
JIOKYMEHTHPOBATh PE3yJIbTaThl HAONIONEHHUH 3a BCTPEUCH-
HBIMM MOPCKUMM MJICKOIMTAOIIKUMU. Masblii ypOBEHb LIy-
Ma MOTOPOB caMoJieTa He OKa3bIBall pacIyTHBaIOIIEro BO3-
JEUCTBHS HA TIOJICHEH.

BusyanpHble HaOMIOAEHUS OCYIIECTBISIN 4 HaOIroIaTeNs
yepe3 Omucrepsl (o2 ¢ Kaxznoro Oopra camolera-
naboparopun) M IOKYMEHTUPOBAJIHMCH IPUIETIBHOW (OTO-
CBEMKOM, KOTOPYIO BBINOJNHIM C KaXIOro Oopra cremu-
aNpHO BBIJCICHHBIE 2  QoTorpada-nadmonarens. [Ipo-
CTPaHCTBEHHOE pa3pelieHrue (HOTOCHEMKH IOCTUTANIO 3 CM.
CyMMmapHasi y4deTHas I10JI0Ca, 3aKpblBaeMas BH3YaJIbHBIMH
HAOMIOACHUSAMHI B (DOTOCHEMKOI, COCTaBIsIa OKOJIO 3 KM
pu BeicoTe nojera 300 m.

Bes un(bopMarus — BU3yalibHasl, mapaMeTphl mosera (Koop-
JIUHATBI, BBICOTA, CKOPOCTh, KYpC, KPEH, TaHT'aX), XapaKTe-
PUCTHKM MOPCKOH Cpeabl, MOrOAHbIE M [PYrHe YCIOBHSA
CBhEMKH — TOCTyIala Ha HeHTpaibHyo OBM n ¢ukcuposa-
J1ach B IIPOTOKOJIE TIOJIETA.

[MoneTs! mpoBoAMIHCH B OCHOBHOM Ha BhIcoTe 300 M, HO B
3aBHCUMOCTH OT NOTOIJHBIX YCJIOBHH BBICOTa MEHsJIach B
nmuamazose 200-400 M. MapmpyT mpoxoaunt BIOIb Oepero-
BOI1 uepTHI ¢ yaieHueM ot 6epera B Mmope Ha 300-800 .

Bo Bcex mosieTax BbIOJIHSIINCH!

- BU3yaJbHbIe HAOIIONEHNS ¢ UACHTH(PHUKael 0ObEKTOB,
OLICHKO¥ Yrciia HaOJMI0AaeMbIX MOPCKUX MJICKOTUTAOIIHX,
C Ompee/iCHHeM JUCTAHIIUU OT JIMHHUH TI0JIeTa 10 00BEKTa ¢
MTOMOIIIBIO YIJIOMEPa;

- oTorpadupoBanre 0OHAPYKEHHBIX OOBEKTOB LIS TOYHO-
T'O MOJICYETa B KAMEPATBHBIX YCIOBUSIX;

- (pukcarus mapaMeTpoB Cpeibl OOUTAHUS TIOJICHEH.

Kpome TroneHel perucTpupoBaniuch KUTHI, OCITyXH, ITHIIBI,
OpyAHMs JIOBa, 3arpsi3HEHUS, MOPCKHE CyZa, OKEaHOJIOTHYE-
ckue (poHTHI, I[BeTeHHE (HUTOMIAHKTOHA U Ap. Bee monerst
MIPOBOJWINCH IIPU XOPOLIEH CONHEYHOW IMOroje, Npu cia-
00M BOJHEHHH Ha MOPCKOW TOBEPXHOCTH (70 2 O6ainoB).
Texuomorus MMpOBEACHUA aBUACBEMOK MOPCKHUX MIJICKOINH-
TalOIMX ObLIa TaKOH Ke, Kak U Ha beroM mMope ¢ camouiera-
naboparopuu JI-410 «Hopa» (UepHook u ap. 2008)

UucneHHOCTb U paclpeesieHle TIJICHEH Ha 3almagHoM Io-
6epexbe 0. CaxanuH OLICHEHBI HA OCHOBE JIAHHBIX OJIETOB
koHua wtoist (27 u 30 wronst) — Havasa asrycra 20 09 r.
OreHKa YHCICHHOCTH M PpaclpeleNieHHs] JAaCTOHOTHX Ha
BOCTOYHOM Io0epeskbe 0. CaxannH Mpou3Be/IeHa Ha OCHOBE
naHHbIX mtojieToB 14.09.2009.

Ha 3amagnom mnobepexse ocramack HeoOCIeI0BaHHON
gacth ot T. lllaxtepck no m. benkuna (yuactox amuaoit 100
kM). M3-3a TymaHa He mpoBeneH y4yeT B mposinBe Hesenb-
ckoro. He 0w o0cienoBanbl 0. TrojeHuit 1 0. MOHEpOH.
Cxema MapuIpyTOB IOJIETOB IPUBEICHA Ha puC. 2a, a pac-

referencing of visual and i nstrumental data made it
possible to docu ment th e resu Its of observations of
sighted marine mammals. The low level of the noise
of engines did not scare the seals.

Visual observations were performed by 4 observers
through the blisters (2 on each board of the aircraft
laboratory) and documented with target photos that
were taken by 2 observer photographers. The spatial
resolution of photography attained 3 cm . The t otal
survey zone covered by visual observation and pho-
tography was about 3 km at a flig ht altitude of 300
m.

The entire information — visual, the flight parameters
(coordinates, altitude, course, list, pitch), the charac-
teristics of m arine en vironment, weat her and other
conditions of survey arrived at the central computer
and was recorded in the flight protocol.

The flights we re mainly conducted at an altitude of
300 m, but d epending on weather co nditions, t he
altitude varied in aran ge of200-400 m. The route
ran along the shore line at a distance from the shore
0f 300-800 m.

Performed on all the flights were:

- visual observations with id entification of th e ob -
jects, assessment of the nu mber of observed marine
mammals, d etermination o fth e d istance from th e
flight line to the object, using an angle meter;

- p hotography of t he objects reveal ed f or preci se
calculation in the laboratory;

- recording of the parameters of the seal habitat.

In add ition to seals, whales, b eluga whales, birds,
fishing gear, pol lution, sea shi ps, ocea nic, phytop-
lankton blooming, et c. were reco rded. Al 1 I ights
were performed in fine, sunny weather, the sea not
being rough (force up to 2). Technology o f aircraft
survey was the same as int he White Sea from the
aircraft labor atory L-41 0 “N ord” ( YepHook u jp.
2008)

The numbers and distribution of seals in the western
shore of Sakhalin were estimated on the basis of data
of the flights concerned of the end of July (July 27
and 30) to early A ugust, 2009 .T he estimate of t he
numbers and distribution of pinnipeds on the eastern
shore of Sakhalin was m ade ont he basis of flight
data on 14.09.2009.

On the western shore, the portion fromthecity of
Shkhtersk to Cape Belkin (an area of 100 km) was
not covered. Due to mist, no survey was made in the
Nevelskoy St rait. No r Ty uleny Isl and or Moneron
Island were examined. The diagram of flight routes
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npeeNeHre U YUCIEHHOCTD TIOJeHe — Ha puc. 2b.

is presented in Fig. 2a, and the distribution and num-
bers of the seals in Fig. 2b.

Puc. 2. Pesynbrater mosetoB 2009 1. B mpubpexHOii 30He 0-Ba CaxaimH: a) cxemMa MapuIpyToB MOJIETOB; b) pacmpe-

JICJICHUE Y YMCJIEHHOCTh TIOJICHEH 110 TaHHBIM aBUAChEMOK

Fig. 2. The results of flights in 2009 in the Sakhalin shore zone: «) the diagram of flight routes; b) distribution and

numbers of seals according to aircraft surveys

Bce kpynHble ckorieHus TroyieHel (Ha Oepery u Boze) Obl-
mn chororpadupoBansl. [Tpumeps! ¢otorpaduit 3amesxex
TIONICHEH NpHBEIEHBI HA pHC. 3. boibline 3aneKKu ToJe-
Helt uncneHHocThio 10 2000 3adukcupoBaHBI HA TECYAHBIX

All the large aggregations of seals (both on the shore
and in the water) were p hotographed. S ome p hotos
of the haulouts are presented in Fig. 3. Large haulout
of seals ofup to 2000 were recorded on sand spits
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kocax (puc. 3 a). MHoro TioneHell obHapyxuinu B Boje, a (Fig. 3a). A number of seals were found in the water
Takke HabOmromanu TroJeHed (yrapr) B opynusx josa joco- and also (harbor seals) in salmon fishing gear — trap
ceil — craBHbIX HeBonax. Ilomamnsromee koiamuecTBO 3ape- nets. The majority of rec orded seals are harbor seal
THCTPUPOBaHHBIX TiojieHe# — 3to japru (Phoca largha). (Phoca largha). In addition to harbor seals, b earded
Kpome napr ¢uxcuposanu naxrakos (Erignathus barbatus) seals ( Erignathus barbatus) and Steller sea  lions
u cuByueii (Eumetopias jubatus). (Eumetopias jubatus) were recorded.

Puc. 3. Ilpumepsl ¢oTrocHUM-
KOB 3aJIC)KEK TIOJEHEH: a) B
ycThe 3anuBa YaiiBo, 14 ceH-
1s10pst 2009 1. (Ha Gepery 1230
TroneHed, B Bojge — 220); b)
YBEIIMYCHHBIA (parMeHT 3a-
JISKKH; C) Jlapra Ha OTMenH, 27
mtonisg 2 009 1. (46 °15' cu.,
nmosrota 14 1°53' B.1.) — 82
TIOJICHS

Fig. 3. The examples of photos
of seals: «) in the mouth of
Chaivo Bay, September 14,
2009 (there are 1230 seals on
the shore; and 220 in the wa-
ter); b) an enlarged fragment
of the haulout; c) harbor seal
on a sand bar, July 27, 2009.
(46°15' N, 141°53' E) - 82
seals
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B pesynprare aBHacheMOK B MpHOpexXHBIX Bogax o. Caxa-
JTUH HaMu 3apeructpupoBano 150 85 Ttroneneii. Ha 3amaz-
HOM robepexbe ocTpoBa (0T M. EnuzaBerst 10 M. Kpuiibon
u no r. Kopcakos) 3adukcuposan 5751 Tronenb. Ha Boc-
TouHOM MoOepexknbe (0T Mbica Enn3aBetsl, Mbic TeprieHus,
MbIc AHuBa 10 T. KopcakoB) 3adukcrupoBano 9334 TroneHs.

IIpu cpaBHEHUU pe3yJbTATOB HAIIMX HCCIEAOBAHUN C pe-
3yJbTaTaMH YYE€TOB YHUCIEHHOCTH JIACTOHOTHX paioHa o.
CaxanH B HaryJIbHBINM IEPHOM, BBHIMOTHEHHBIX B 1 971,
1983 u 1986 rr., BhIABICHA TEHACHLUS YBEIUYEHHUS YHUC-
JICHHOCTH TIOJICHEH 3a IMociIeTHue roabl (Tadu. 1).

Takum o6paszom, aBuamccienoBanus 2 009 T. mo3BommIM
OLICHUTh OEPETOBYIO YHCICHHOCTh U PACIIPEAEICHHUE THOJIE-
Hell B mpuOpexHoil 30He o. CaxanuH, BBIIBUTH MeCTa HX
KPYITHBIX CKOIUIEHUII: B 10)KHOH yacTu CaxXxalMHCKOTO 3alu-
Ba, B 3anuBax TponT, [IunbryH, YaliBo, y n-oBa TepneHus,
y M. CeHsBuHa, B 3ayiuBe MOpJBHHOBA, ¥ MbIcOB KpniboH
n KysnenoBa. B monerax noiydeH OonblIoi 00beM KOM-
TUIEKCHOM MHCTpYMEHTaNIbHOH mH(popmanun: (otorpadun
BCeX OOJBIINX CKOIJICHUH TIOJNEHEH Kak Ha Oepery, Tak U B
BOJI€, TAPaMETPhI CPebl HX OOUTAHUS B TOT Ieproj (TeM-
nepaTypa MOBEPXHOCTH BOJBI, NPO3PAYHOCTH BOJBI, KOH-
LeHTpanus GUTOIUIAaHKTOHA) U paclpeeeHne opyauit j1o-
Ba Jlococel B mpubpexHon 30He 0-Ba Caxamun. Ilo momy-
YeHHBIM a’pO(OTOCHUMKAM OblJIa TMPOM3BENCHA OICHKa
YHUCIEHHOCTH M TeorpaMueckoro pacrpeieieHust BCTpe-
YEHHBIX TIOJICHEH.

[ToBTOpHAs aBHackeMKa Ha y4acTKE BOCTOYHOTO MOOEPEKbsI
ot noc. MakapoB 10 mMbica CBOOOMHBIN, BEINONHEHHAS 14
CEHT0pS, MOKa3ana pe3Koe yBEeIMYCHUE KOJIMYECTBA TIHOJIe-
Hell B 3TOM pailoHe mo cpaBHeHuto ¢ 30 wurons. Jlyumee
BpeMsl Ul aBHaydeTa MOPCKMX MIICKONMTAIOMINX B MpH-
Ope)XHOHW 30HE — cepeluHa CEHTAOpPS, T.K. OOIBITMHCTBO
TIOJIEHEH OTKOPMIIEHBI, MHOTO BPEMEHH INPOBOIST Ha Iec-
yanbIx Kocax (Tpyxun u broxun 2003).

BusyanbHble TOACYETHI HEMOCPEACTBEHHO B IIOJETax Ha
OoJIbIINX CKOIUIEHHsIX TioneHed (Oospuie 500) maror 3aHu-
JKE€HUE YUCICHHOCTU KXHUBOTHBIX IO CPABHCHHIO C KaMeE-
paJIBHBIM MOACYETOM 110 hoTorpadusiM.

Pe3ynbraTsl aBMacheMKH AAIOT MPEACTABIECHUE O HUKHUM
ropore o0mIel YUCICHHOCTH JIACTOHOTHX B HPUOPEKHOM
30He 0-Ba CaxanuH, T.K. HEIOYUTEHBI TIOJCHH, HaXOAAIIMe-
cs ITyOOKO B BOJIE, @ TAKXKE HE MONABIIHUE B YYETHYIO TIOJIO-
cy. Kpome Toro, He Bce nmpuOpexHbie paiioHsl ObUTH 00CTIe-
noBaubl. CONOCTaBIEHHE IOMYYEHHBIX HAaMH [JaHHBIX C
HUMEIOLIMMHUCS B JIUTEPATypPHBIX MCTOYHUKAX O YHCICHHO-
CTH JIACTOHOTHX B paiioHe o-Ba CaxajWH B J€THE-OCCHHUI
HaryJabHBINA NEPUO] MTOKA3aI0 yBEIUICHUE KOJIMUYECTBA TIO-
JIeHe 3a mocneaaue 23 rona.

C yderoM HakorieHHOTO B 2009 r. ombITa cYUTaeM Iieeco-

Aircraft surveys recorded 15085 seals. On the west-
ern shore (from Cape Elizabeth to Ca pe Krillon and
to Cape Korsakov) 5751 seals. On the eastern s hore
(from Cape Elizabeth to, Cape Terpenia, Cape Aniva
to the city of Korsakov), 9334 seals were recorded.

Comparison of th e resu Its of our stud ies with the
results of surveys of Sakhalin du ringt he f eeding
period, performed in 1971, 1983 and 1986 revealed a
trend for an increase in the number of seals over the
recent years (Table 1).

Thus, ai rcraft surveys of 2 009 m ade it po ssible to
estimate the shore numbers and distribution of seal s
in the shore zone of Sakhalin and reveal the sites of
their large aggregations: in the sou thern part of Dak-
halin Bay in the bays Tront, Piltun, Chaivo, off Ter-
penia Peninsula, o ff C ape S enyavin, in M ordvinov
Bay, o ff Cape K rillon and Cap e K uznetsov. Th e
flights yielded a | arge volume of i ntegrated i nstru-
mental information: photos of large ag gregations of
seals both on the shore and int eh water, the parame-
ters of the environment in that period (temperature of
the water surface, water transparency, phytoplankton
concentration) an d distribution o fsal mon fishing
gear in the Sakhalin shore zone. Based on the aircraft
photos obtained, an estimate was made of the num-
bers a nd ge ographical di stribution o ft he si ghted
seals.

Repeated survey in the area of the eastern shore from
the v illage o f Mak arov to Cap e Sv obodny, per-
formed on Se ptember 14, revealed a dra matic in-
crease in the number of seals in that region compared
with that of July 3. The best time for aircra ft survey
of m arine m ammalsi nt he sh ore z onei s mid-
September, i.e., t he m ajority of seals is fat eno ugh
and spend m ucht ime on sand spi ts ( Tpyxun u
Broxun 2003).

Visual estimates on flights o flarge aggregations of
seals (over 500) underestim ate the num bers of seals

compared with lab oratory estimates as b ased on the
photographs.

The results of aircraft survey give an idea of the low-
er threshold of the total number of pinnipeds in the
shore zone off Sakhalin, as th e seals that are deep in
the water or those that did not get into t he sur vey
zone were underestimated. In add ition, notall th e
shore r egions were ex amined. Co mparison o f d ata
obtained by us with those available in the published
sources on the numbers of pinnipeds off Sakhalin in
the summer-autumn feeding period demonstrated an
increase in the number of seals over the last 23 seals.

Mopckue mnekonutatoLme Monapktuki. 2010

625



Chernook et al. Results of aerial census of seals in coastal waters of Sakhalin Island in summer 2009

00pa3HbIM TPOBEJIEHUE PEryJSIPHBIX CEHTSIOPhCKUX aBHa-

YUYE€TOB MOPCKHUX MIJICKOITUTAKOIINX C

naboparopun AH-38 « BocTok» Ha Beeit npuOpexHOW akBa-

Topuu 0. CaxaiuH.

caMoJIcTa-

Based on th e exp erience accu mulated in 20 09, it
would be feasible to conduct aircraft surveys of ma-
rine mammals on a regular basis using Anu-38 “Vos-

tok” throughout the entire water area off Sakhalin.

Bpewmst aBuayuera Uwcno 3aperucTpupoBaHHBIX TIoeHed | Tab. PesymbraTel  jeTHHX
Year and month of the survey Number of registered seals YYETOB TIONICHEH B mpH-
CEHTSIOPb OpesxHoit 30He 0. CaxanuH ¢
1971 (Hukonaes) September 4059 1971 . 110 2009 T
CEeHTSI0Pb
1983 (Kocernn 1 1p.) September 9942 Table. The results of summer
CeHTAOpD surveys of seals in the shore
1986 (Jlarepes) September 7762 zone of Sakhalin between
S— 1971 and 2009.
2009 P 15085
July-September
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