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BriepBeie co ciyyassMM BOpOBCTBa KOCAaTKaMH pBIOBI W3
APYCHBIX IOPSAKOB PHIOAKK CTOJIKHYJIUCH B paiioHE 0-BOB
SIBa u HoBas I'BuHes Ha mpombIciie TyHIa B Havane 1950-x
rr. (Iwashita et al.1963). Ilo3nnee momoOHBIE MPOOIEMBI
CTaJlM BO3HHMKATh y pbi0akoB ABctpanuu, FOxHoit u Cesep-
Hoit Amepuku, HoBo#t 3enangun, Ckanaunasuu u Poccun
(Northridge 1991, Reeves and Leatherwood 1994, Visser
2000, Tectun u ap. 2002, Donoghue et al. 2003, Gilman et
al. 2006). HecmoTps Ha TO, 9TO «HAXJIEOHUIECTBOY» KOCATOK
HE SBIISIETCS HOBOM MpoOIeMoii, 1 phIOaKH, W CIICIIHANCTHI
Pa3HBIX CTpaH JIaBHO MBITAIOTCS PpelnuTh ee, 3pdexTHBHOrO
Croco0a CHIDKEHHsI Bpella OT XHUIIHHKOB JIO CHUX TOp He
HaiiieHo. B OX0TckoM MOpe KOCaTKH BIIEPBBIE CTaH MPO-
SIBIISITH MHTEPEC K OPYIHSM PBHIOOJIOBCTBA M KOPMHTBCS y
PBIOOJIOBHBIX CyJIOB OTHOCHTENIFHO HeJaBHO, ¢ oceHu 2000
r. (Bypaun 2004). Llenbto Hamei paboTHI SBISUIACH OLEHKA
BIMSHUSI KOCAaTOK Ha JIOHHBIH KPIOYKOBOH SPYCHBIH JIOB
4yepHOTro nanrtyca B OXO0TCKOM MOpe.

HUccrnenoBanus mpoBOIMINCH HA peIOOTOBHOM cyaHe «Ko-
maupop» (P/C, mmmana 51,21 M, mmpura 9,2M, BomonsMe-
merre 1190 1) B mepuox ¢ 29 ¢espamns o 14 anpens 2012r.
MecTta NOCTaHOBKM MOPSAKOB IOKa3aHbl Ha PHUCYHKe 1.
Habmronenus 3a MPUCYTCTBUEM W AKTHBHOCTHIO KOCATOK
BEJINCH €KEIHEBHO B CBETIIOC BPeMs CYTOK C MaryOBl U
pyieBoit pyoku. B pabote mcmonp3oBanmm OMHOKIE 10%42,
nopTtatuBHbId HaBuratop GPS Garmin76 CSx u uudpoByro
kamepy Canon 40D. IloBeneHue >KUBOTHBIX OMUCHIBAIOCH
METOJIOM CIUIOIIHOrO mpoTokonupoBanus (Mann 1999).
[MomuMo BH3yanbHBIX HAOJIONCHUHA 32 KHUTaMU BEJIH IIO-
JIPOOHBIC 3alKUCU MapaMETPOB pabOTHI CyTHA: BPEMS H KO-

The first time that fishermen faced the problem of
killer whale depredation on long-line fisheries was
recorded at the beginning of 1950 near Java island
and New Guinea (lwashita et al.1963). Subsequent-
ly, fishermen from Australia, South and North
America, New Zealand and Northland reported the
same problem (Northridge 1991, Reeves and Leath-
erwood 1994, Visser 2000, Tectun u np. 2002, Do-
noghue et al. 2003, Gilman et al. 2006). This issue is
not new, and specialists and fishermen from different
countries have tried to resolve this problem for many
years, but no effective solution has been found. In
the Sea of Okhotsk killer whales started to “annoy"
fishermen relatively recently, staring approximately
in the fall of 2000 (Bypauu 2004). The goal of the
current study was to determine the impact of killer
whales on the long-line fisheries of Greenland hali-
but (Reinhardtius hippoglossoides) in the Sea of
Okhotsk.

Observations of the appearance and activity of killer
whales were conducted daily during the daylight
hours from the deck or bridge of the fishing vessel
"Komandor" (bottom hook long-line, 51.21 m long
and 9.2 m wide, tonnage 1190) between February 29
and April 14, 2012. Observations were conducted
using 10x42 Pentax binoculars. Ad libitum sampling
protocols were used to record marine mammal be-
havior when they were observed from the vessel
(Mann, 1999). Pictures of marine mammals were
taken for future photo identification using Canon
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OpAMHATHl MOCTAHOBKHA W BBIOOPKH TOPSIIKOB, IPOJOIKHU-
TENBHOCTh 3aCTOfA, JJIMHA TOPAIKOB M KOJMYECTBO KPIOU-
KOB, BHJIOBOW COCTaB, Macca, TPaBMHUPOBaHHOCTh DPbIO B
YJIOBE, pa3MEepHbIN psAn yepHoro nanryca. [loroansie ycio-
BHUsI OTMEUAJIMCh OJIH Pa3 B CYTKH B Hauyaye HaOIIOICHUA, U
3aTeM OTMEYAINCh IPH M3MEHEHWH IOTOJIbI, CHJIa BETpa U
COCTOSIHHE MOps ompeaessuiock mo mkane boggopra. OO6-
paboTka JaHHBIX MpoBoAMiIack B nporpamMmax ArcGIS 10 u
R2.14.1.

W3 45 nueit npombicnoBoro Bpemenu 10 aHel cyqHO Haxo-
JTAITOCH B OKUIaHUH YITYUIIICHUS TIOTOABI HJIH Ha TIeperpyse,
Korga JIOB pBIOBI He Bescs. OOmas MmpomoKUTETHHOCTD
BU3YaNIbHBIX HabOmogeHuit cocraBmwia 540 gacoB. Kocraku
BONMM3M cynHa orMmeuanuch 10 nHel, a oOumiee Bpems
HaOJIIOJIEHNH 3a MX TIOBEJIEHUEM cocTaBuiio 65 dacoB (12%
oT o0IIero BpeMeHU BU3YaJIbHBIX HaOJII0[eHui). 3a BpeMs
peiica ObUIO MOCTAaBIEHO M BHIOpaHO 88 mopsakoB u3 §-12
kaccet (ave=8,7+1,1), MPOTHKEHHOCTh KAXKIOH U3 KOTOPBIX
coctaBmsuia ot 10080 M mo 15120 m (ave=10934+1385m).
Kaxnas kaccera comepxkana 1050 kproukoB. [lopsanku cra-
BWINCh Ha TiyOmHy 569+57M. CpemHsis NpOROIKHUTENb-
HOCThb TOCTAaHOBKH paBHsIAch S55+9MmuH, a BBIOOpKH -
2254+49muH.

3a Bech mepuon nmpomeicia Ha 828450 kproukoB ObLTO TOH-
MaHo 21414 mryk "eproro manryca (<33000 kr). B otcyTt-
CTBHE KOCAaTOK CpPEAHHWIl YJIOB Ha MOPSJIOK COCTaBIISUI
248+155 mr. (3784238 xr), a Ha Kaccety - 34+18 mr. (Puc
1). Ilpn HaxOXJI€HUH KUTOB y CyIHA CPEIHHUH yJIOB Ha II0-
PANOK U Ha KacceTy Obut goctoBepHO (p<0,001) MeHbIIe U
cocraBmsl 48+155 mT. u 5+18 mr. coorBercTBeHHO. M3 88
BBIOpaHHBIX TOPSAAKOB, Kocatku o0bern 18 (19,4%). Kax-
JI0€ TIOSIBJICHHUE XMIIHUKOB BOJIM3M CyAHA OBUIO acCOIMHPO-
BaHO ¢ BBIOOpKOIA sipyca. [Ipn moctaHoBKe WilM 3acToe sipyca
KATBI HaONOamuch Tonbko 1 pas. CymmapHO 3a mepuoxn
peiica xocatku cwhenu npumepro 5000 mT. mantyca (8000
KT, i okosto 20% ot ynosa). KocaTku BEIOMpany MCKIIO-
YUTECJIBHO YEPHOr'0 majaryca, OCTaBJIsgA J'II/I6O ITyCTBIC KpIOY-
Ku, Ju00 yemoctd pei0. Ha apyrue mpucyTcTBYyROIIHE B
yJI0BE BUJIBI PBIO (CKAT, JTMKOIa, OKYHB IIETIOYeK, MAaKpPOpycC,
0eJIOKOPBIil MaNTYC) XUIHUKKA HE 00palliaii BHUMAHUSL.

CpenHee KOIMYECTBO KOCATOK B Ipymie cocTaBuio 6,4 (0T
1 mo 10) ocoberi. OMUHOYHBIN KUT (MPEINOIOKHUTEIBHO
MOJIOJION caMell, BecoM mpuOmm3utensHo 1500 kxr) momxo-
i tonbko 1 pas (10 ampenst). OH MOSBHIICS W HAYaNl KOp-
MHTCSl TIpH Hadaje BHIOOPKH IIEPBOTO TOpsAKA. JTO ObLI
€IMHCTBEHHBbIN Cllyyad, KOrJa *UBOTHOE IMEPECTAIO KOp-
MHTBCS paHbIlle, YeM 3aKOHYMIJIACh BEIOOPKA BCEX MOPSIIKOB.
B mponecce kopmileHHsT KUT HE TOJHOCTBIO 00BEnal sipyc,
ocTaBisIs peibakaM oT 5 1o 35 ocoleif manTyca Ha Kaccery.
BeposrHo, BeIOOpKa sipyca nuia ¢ 00bIIel CKOPOCTHIO, YeM
OIMHOYHOE XKMBOTHOE yCIIEBAJIO ChenaTh pri0y. Kut 3akoH-
YT KOPMJICHHE TIepe]l BHIOOPKOH JBYX MOCIIEJIHUX KacceT.

40D with a 100x500 Sigma lens. The vessel and
cetacean coordinates were determined using a Gar-
min76 CSx GPS. Along with visual observations, all
parameters of the vessel work were recorded, includ-
ing: time and location of each line, soak time, weight
and species of each catch, and size and weight of
fish. The weather conditions were recorded daily at
the beginning of observations and any time it
changed. Sea state and wind were recorded based on
the 12 force scale. The data collected were subse-
quently processed using ArcGIS 10 and R 2.14.1.

Of the 45 days spent on the vessel, 10 days were
spent without observations due to weather conditions
or reloading activity when no fishing occurred. A
total of 540 hours of observation were conducted
from the vessel. Killer whales were present in the
visible water area for 65 hours (12%). A total of 88
lines consisting of 8-12 segments (ave=8.7+1.1, each
segment had 1050 hooks) that ranged in length from
10080m to 15120m (ave=10934+1385m) were
soaked and hauled. The lines were soaked at an av-
erage depth of 569+57m. The average time for soak-
ing and hauling was 55+9min and 225449 min re-
spectively.

During the study period that included setting
828,450 hooks, a total of 21,414 Greenland halibut
were caught (= 33000 kg). Killer whales approached
the fishing vessel during 10 days. On days without
killer whales the average catch per line was 248+155
Greenland halibut (3784238 kr) and the average
catch per segment was 34+18 Greenland halibut (Fig
1). When killer whales were present, the average
catch per line and average catch per segment were
significantly (p<0.001) lower at 48+155 and 5+18
respectively. From the total of 88 soaked lines killer
whales ate fish from 18lines (20.4%). Depredation
occurred only during gear hauling. During gear-
soaking and soak time, killer whales were observed
only once. Overall, during the study period Killer
whales consumed about 5000 ps. of Greenland hali-
but (8000 kg; about 20% of total catch). Killer
whales chose only Greenland halibut, and left only
empty hooks or fish jaws. They did not pay attention
to other fish species (skate, eelpout, perch, onion-
eye, Pacific halibut) in the catch.

The average number of killer whales in a group was
6.4 (range: 1 to 10). We observed a single animal
(presumably a subadult male weighing about 1500
kg) approach the fishing vessel only once (on April
10). This was the only time that we observed killer
whales stop feeding on a line before hauling ended.
This individual killer whale partially ate fish from
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OHH 0Ka3aJIHCh MOJHOCTBIO C YIIOBOM. 3a BCE BpeMs IHTa-
HUS KUT CheN yJIoB ¢ 7 u3 9 MocTaBICHHBIX KacceT. Pacuer
NOKa3bIBaeT, YTO Pa30BOE MOTPEOJICHUE MUIIU OAMHOYHBIM
3BepeM coctaBmiio mpumepHo 150 k3. mantyca (=250-300
KT'), YTO NMPUOIIM3UTENLHO paBHO 5-6% OT Beca JKMBOTHOTO.

the line, leaving 5-35 fish per segment and also left
all the catch on the last 2 of the 9 segments. Based
on our calculations, this single killer whale ate about
150 ps (=250-300kg) of Greenland halibut, which is
about 5-6% of its total body weight.
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Fig. 1. Study area.
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[ToBeneHue BCex TPy KOCATOK OBUIO UACHTHYHBIM: 3BEpPH IO-
SIBISUIMCH Y CyJHA C HAYaJIOM BBIOOPKHU TOPSIJIKA, pacrpeselis-
JIUCH BIOJb XpeOTHHBI Ha ynaneHun 0,5-2 kM oT cyaHa. [locte-
IIEHHO, TIPH BBIOOpPE spyca, OHU MPUOIMKAINCE K CynHy. boib-
IIMHCTBO M3 HUX He momxommio ommxe 400-500 m. Hckroue-
HHEM OBLTH JIUIIB CAMKH C JETEHBIIIAMA ¥ MOJIOJIBIC )KUBOTHBIE,
KOTOpBIE YacTO 3aHBIPUBAIH MPSAMO oA cyxHo (n=7). XKuBoT-
HBIE YXOIMIIN TOJIBKO TIOCIIE BBRIOOpA TOCIEAHEH KacceTsl (Kpo-
Me ciydasi ¢ OMUHOYHOM 0co0b10). [Ipu mepexoze k criemyromie-
My MOPSIKY KOCATKH Ha HEKOTOPOM yAAJICHUM CICIOBAId 3a
CYJTHOM.

OcHOBHBIM 3(QQEKTUBHBIM METOIOM OOPBOBI C KOcaTKaMH ObLia
CMeHa pailioHa MPOMBICIIa U TIepexo cyaHa Ha 60 u Oojee MUJIb.
TeMm He MeHee, KOCATKA CHOBa HaXOAWJIU CyAHO uepe3 1-12 cy-
Tok (Puc. 2). Paccrosnue mexny paiioHamu mpomsicia 3 u 7
MapTta coctaBuiio 60 mMunb, Mexay 7 u 13 mapra - 20 mMuisb, a
Mexay 13 u 17 mapra - 110 mune. B atux pailonax cynHo mpe-
CJIEZIOBAJIO OJIHA M Ta K€ IpyMNIa XUIIHUKOB. J[pyrue KocaTku
TTOIXOAMIIN TOJBKO IO OHOMY pa3y 3a petic. Pribaku cooOrmanm

The behavior of all killer whale groups was simi-
lar: Killer whales approached the vessel and dur-
ing hauling they dispersed along the line at dis-
tances of 0.5 -2 km from vessel. While the line
was being hauled, killer whales slowly ap-
proached the vessel. Most individuals did not
approach the vessel any closer than 400-500m.
Only females with calves and juveniles dove
under the vessel (n=7). Killer whales left the
vessel only after the last segment of line was
hauled (except in the case of the single killer
whale individual which left before hauling was
completed). When the vessel moved from one
line to another, killer whales followed the vessel.

The main method that the fishermen used to es-
cape killer whales was to relocate 60 or more
miles. After these movements, Kkiller whales
were seen again near the vessel after 1-12 days
(Fig. 1). The distance between the fishing areas
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HaM, 4TO Pa3jIMYHbIC CIIOCOOBI OTIYTHBAHMS JKHBOTHBIX OT Cy[I-
Ha BO BpeMsi BHIOOPKH TOpPsiAKa (3ByKOBBIE, CBETOBBIC CHIHAJIBL,
cTpenbba XOIOCTEIMY 3apsAaMu U Ha MOPayKEHHE U T.I1.) HE OKa-
3bIBAOT KaKOFO'HI/IGO BJIIMAHUS HA ITIOBEACHUEC XUIITHUKOB. 3Bep1/1
TOJILKO Ha HEKOTOpPOE BPeMs YAAISIOTCS OT CyjaHa, HO 3 dexk-

TUBHOCTb UX KOPMJICHUS IIPU 9TOM HE CHHUIKACTCA.
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on March 3 and 7 was about 60 miles, between
March 7 and 13 it was 20 miles, and between
March 13 and 17 it was 110 miles. In these re-
gions the same group of Killer whales was ob-
served. Other groups of killer whales were seen
only once in other regions.
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Fig. 2. The halibut catch dynamics during the whole catching period.

[To HabmroneHHUsIM PHIOAKOB, KOCATKM HAMHOT'O peXe 00b-
€/1al0T MOPS/IKY B IITOPMOBYIO 1oroy. Hamm nanuelie non-
TBEPXKJAOT 3TO0. JKMBOTHBIE IEHCTBUTENHHO JIOCTOBEPHO
pexe (Z=-4,3, p<0,0001, n=38) moaxoaunu K sipycy npu
BOJIHEHUH Mopsi Oosee 4 Gamnos. BeposTHo, IIyM BOJH 3a-
IIyIIaa 3ByK BBIOOPOYHOI JieGeqKH M IBUTraTels CynHa H
KOCaTKH HE CIBIIAT CUTHAJa Hayaja BBHIOOPKH MOpSIKa.
Takum 00pa3oM, B CBEXYIO H MITOPMOBYIO TIOTOAY PBIOO-
JIOBHBIE Cy/la MeHee YS3BHMBI Ul XHMIIHMKOB. Ha Ham
B3IJILT, 3Ta OCOOEHHOCTh IOBEACHUS KOCATOK SIBISAETCS
KJIFOUEBOM TpU pElIeHUH MpOOJIeMbl CHIXKECHUS BpeAa OT
HUX.

3a monTopa Mecsina paboThl sipycosioBa B OXOTCKOM Mope
Kocatku cbenu npumepHo 20% ynoBa. Ilpu coBpemeHHOM
PBIHOYHOW IIeHE Ha 3TOT BHJ PHIOBI MPSIMOM ymiepOd OT Ko-
catok cocraBuwi He MeHee 70000 momnapos CIIIA 3a peiic.
[Tomumo mpsimoro ymiep0a mapasuTu3M KOCATOK BBIHY KA
PBIOAKOB MEHATH PaiOHBI IPOMBICIIA, YTO TPUBOAWIO K JO-
MOJHUTEIBHBIM TIOTEPSM (3aTpaThl HAa TOIUIMBO, IOTEPS
MPOMBICIIOBOTO BPEMEHH, 3apIuIaTa U JIPyTHe COMYTCTBYIO-
mue pacxoapl). Takum oOpa3om, mpoOieMa mapa3suTh3Ma
KOCaTOK Ha SIPyCHOM IIPOMBICIIE YEPHOT'O MaJITyca HAHOCHUT
CYyIIECTBEHHBIN SKOHOMHUYECKHI ypoH pbibakaM. He sBis-
€TCA CEKPETOM U TO, YTO U pb16a1<1/1, 3amuymaiasg yjJioB BCEM
JOCTYIHBIMU UM CPCACTBaMU, HAHOCAT BPCJ KOCAaTKaM. ITo-
3TOMY Npo0JieMa «HaxJICOHUUECTBA» CO3IaeT Yyrpo3y U Ko-

Based on the fishermen’s observations, killer whales
rarely depredate under stormy weather conditions.
During our observations, killer whales more often
approached the boat (Z=-4.3, p<0.0001, n=38) when
the weather was good (=0-4 ball), compared to when
the weather was stormy (>4 ball). The noise of the
waves may help dampen the sound of hauling and
engine noise. It is likely that killer whales do not
hear the hauling noise during storms, and that may
make the fishing vessel less noticeable for predators.
Thus, in stormy weather fishing vessels appear to be
less vulnerable. This feature of killer whale behavior
can be the key factor in finding a solution to reduce
killer whale depredation.

During 1.5 months of work in the sea of Okhotsk
killer whales ate about 20% of the total catch. The
financial loss was more than 70,000 USD. Beside the
direct harm, killer whale depredation caused fisher-
men to change their fishing regions, and that led to
additional financial losses (fuel expenses, salary,
etc.). The problem of killer whale depredation on the
long-line fisheries of Greenland halibut causes a no-
ticeable loss for fishermen and studies are urgently
needed to resolve this problem. It is no secret that
fishermen also injure killer whales to protect their
catch. Therefore, the problem of killer whale depre-
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carkam. HeoOxoanMbl HCCIe0BaHus U TIOMCK myTei peme- | dation is also harmful for the killer whales. It is
HUSL OTOM CIIOKHOM MPUPOIOOXPAHHOM 3a/1a4H. therefore necessary to conduct research to improve

this complex environmental situation.
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