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Uenb nccneposaHunini — oueHUTb pacnpepneneHue TuxookeaHckon cenbam Clupea pallasii y 10ro-BoCTOMHOIO
nobepexbs 0. CaxanuH B MOHEe-OKTAOpe.

Matepuan un Metoabl: paboTa OCHOBaHa Ha MaTepuanax AOHHbIX TPANOBbIX CbEMOK, BbIMOMHEHHbIX Y HOrO-
BOCTOYHOro nobepexbs 0. CaxanuH B 1989-2020 rr.

HoBu3Ha: BnepBble NpeacTaBieHbl MHOTOMIETHWUE LAHHbIE MO NPOCTPAHCTBEHHOMY PacnpeaeNeHuto Cenbau Y oro-
BOCTOYHOrO nobepexbs 0. CaxanuH No MatepuanaM AOHHbIX TPANOBbIX CbEMOK.

Pesynbrar: y toro-soctoyHoro CaxanuHa cenbib B UOHe BCTPEYAETCS B NPeLHEePecTOBOM COCTOSSHUM Ha rny6uHax
00 140 M, KOHUEHTpUPYSCb Ha TpaBep3e HepecTUuLL. B nione-okTa6pe B HaryabHbl NEpUOA M HavaabHbIM
nepvoj 3MMOBasbHOM MUrpaLMK CeNbib PACMPOCTPAHAETCS MOYTU UCKIKOUYUTENBHO HA rybuHax ao 50 m
npu Temnepatype Boabl 6onee 2-4 °C B rpaHMLax X0NOLHOIO MPOMEXYTOUYHOIO CN0S, HOPMUPYSI OCHOBHbIE
ckonnenus B 3an. TepneHus Ha rnybuHax fo 30 m.

MpakTuueckas 3HaYUUMOCTb: NOJTyHYEHHbIE AAHHbIE LOMOHSAOT CBEAEHUS O MPOCTPAHCTBEHHOM pacrnpeaeneHum
Ccenbam y ro-soctoyHoro nobepexbs 0. CaxanuH B NeTHUM M PaHHWUIM OCEHHUIA Nepuog roga M MoryT 6biTb
MCNO/b30BaHbl B MPUHATUM PELIEHUS MO PaLMOHANbHOM OpraHM3aumm y4éTHbix paboT 1 npombicia 3TOro Buaa
pbI6.

KnioueBble cnosa: cenbab Clupea pallasii, toro-soctouHbii wenbd 0. Caxanuu, 3an. TepneHus, TpanoBble CbEMKM,
HepecT, Haryn, rnybuHa, Temneparypa.

Distribution of pacific herring off southeastern Sakhalin (sea of Okhotsk)

in the summer and autumn period

Elsa R. Ivshina, llias N. Mukhametov

Sakhalin branch of VNIRO («SakhNIRO»), 196, Komsomolskaya, Yuzhno-Sakhalinsk, 693023, Russia

The aim of the work is assessment of the spatial and density distribution of Pacific herring Clupea pallasii off
the southeastern Sakhalin in June-October.

Material and methods. It is based on the data of the 1989-2020 bottom trawl surveys.

Novelty. For the first time long-term data on the spatial distribution of herring off the southeastern coast of
Sakhalin Island are presented from the bottom trawl surveys.

Results. Off the southeastern coast of Sakhalin Island herring is found in June in a pre-spawning state at depth
of up to 140 m, concentrating abeam the spawning grounds. In July-October, during the feeding period and
the initial period of wintering migration, herring spreads almost exclusively at depths of up to 50 m at a wa-
ter temperature of more than 2-4 °C within the boundaries of the cold intermediate layer, forming the main
accumulations in the Terpenya Bay at depths up to 30 m.

Practical significance. The data complement the information on the spatial distribution of herring off the
southeastern coast of Sakhalin Island in the summer and early autumn, and can be used for making decisions
on the rational exploitation of the resource and organizations of trawl surveys.

Keywords: herring Clupea pallasii, southeastern shelf Sakhalin IsL., Terpenya Bay, trawl surveys, spawning, feeding,
depth, temperature.

BBEOEHUE
tOro-soctouHbii wenbd 0. CaxanuH g9BnseTcs on-
HWM U3 0ObIYHbIX PaliOHOB, HACENIIEMbIX TMXOOKEAHCKOM
cenbabto Clupea pallasii Valenciennes, 1847 B OxoT-
ckoM Mmope [Haymenko, 2001; WyHTOB 1 Ap., 2003].
Cenbib, 0OUTAKOLWYO Y IOr0-BOCTOYHOIO Nobepexbs
OCTPOBA, BK/t0OYaa 3an. TepneHus, OTHOCAT K CaxasnHO-

XOKKanAckon nonynsumm. Kpome T0oro, cumtaeTcs, 4to
HE3HaUYUTENIbHYH YaCTb HEPECTOBbLIX U HAaryNbHbIX CKO-
NMEHUI COCTAaBNAKT PblObl C MOHUXKXEHHBIM TEMMOM pO-
CTa HEMHOTOYMCNEHHOW NONyNgaUUKU NpubpexHon dop-
Mbl, BbIAENSEMON KaK cenbib 3an. Tepnenusa [PymaHues
u ap., 1958; Cokonos, 1963; ®ponos, 1968; MeaHkoBa,
Kosnos, 1968; MNywHukosa u ap., 1987].
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HepecT cenbau y 10oro-BoCToka 0CTpOBA NMPOXOAUT
C KOHLLA anpens — Ha4yana Mas Ao CepefuHbl-KOHLA UIOHS
npeumylLecTBeHHo ot byx. [neHa ao M. MynoBckoro, BTO-
pocTeneHHble HEPeCTMMLLA NPOCTUPALOTCS HXKHEE, OT C.
Crapopy6bckoe oo M. CBobopnHbiv [[pobatos, Lenerosa,
1968; ®ponos, 1968]. B anpene-nioHe cenbab 13 pan-
OHOB 3MMOBKM NMepeMeLLaeTCsl Ha HeEPeCTUIMLLA, B UIO-
He-utNe NoNoBO3pesble 0CO6M MUTPUPYIOT K MECTaM Ha-
ryna, rae CMelwunBaoTCs C HENOMOBO3PeNbIMU FO0BMUKaA-
MU U OBYXTOAOBMKAMU ANIMHON MeHee 18 cMm. B Harynb-
HbIM Nepuoa OCHOBHbIE CKOMMEHUS CeNbAu NPUYPOYEHbI
K 3an. Tepnenunsa u rnybuHam 20-40 M, 06bIYHbI KOCSIKM
pbl6 MeHbluel MOLWHOCTM BOBAM3N M. MyIOBCKOTO — M.
CeHsBMHA. B utone KOCAKM HarynbHOM cenban obHapy-
KMBAOTCS NPAKTUYECKM NO BCEM aKBATOPUM 3aAUBA, NpU
MOBbILIEHHOM YacToTe BCTPEYaEMOCTU U MAKCUMANbHOWM
NAOTHOCTM B 3aNagHOM M CEBEPHOW ero Yyactu. B aBrycre-
ceHTs6pe pbibbl CMELLATCS K BOCTOYHOMY NMobepexbio
3anuBa, B 3TOT nepuof roga GopmupyrTtca Haubonee
NAOTHbIE KOCAKM, BKJTOYAKOLLME M HEMOMOBO3PESbIX 0CO-
6ew, oTKoueBaBLIMX M3 3an. AHMBA. JTeTHWUI Haryn 3aKaH-
ynBaeTcs B oKTbpe, n cenbab HaYMHAET MUTPUPOBATL
K MeCcTaM 3UMOBKMW, MPeANON0XNUTENIbHO B PAaiOH CBa-
Na ro-BocToyHoro wenbda octposa. Pacnpepenexue
cenbau y oro-soctoyHoro CaxanuHa, kKak U NoBCeMecT-
HO B Npefenax apeana Buaa, B 3Ha4YMTeNIbHOM Mepe 0by-
C/IOB/IUBAETCS TMAPOSIOTMYECKUM PEXMMOM U HaNUUMeEM
KOPMOBbIX pecypcoB. B cBoto ouepenb, NIOTHOCTb U NOA-
BMXXHOCTb KOCSIKOB Cenbau, buonormyeckune n Gusnono-
rmyeckue nokasatenu pblb HaxoaaTcs B 3aBUCMMOCTU OT
cocTosiHus kopMmoBol 6a3bl [LLenerosa, 1960; Apy>XuHUH,
1964; TabyHkos, YepHbiwesa, 1985; MenoTosa, MywHU-
KoBa, 1987; Haymenko, 2001; Kum, 2011].

Mopasnatowee 60MbWMHCTBO UCCAEAOBAHUNA Cenb-
on, obuTaowen y 1oro-BoCToka 0CTPOBA, B TOM Yucie
YKa3aHHbIX Bbllle, BbIMONHANUCL B Nepunos eé pa3Bu-
Toro npombicna B 1960-x — 1980-x rr. B nocnepytowme
rofbl NpyM HU3KOM YMCNEHHOCTU MPOMbILLIEHHOE OCBO-
€HWe BMAA Y HOro-BOCTOYHOMO nobepexbs NpakTUyYecku
He OCYLLeCTBNSNOCh, UCCNenoBaHna bbiin dparmeHTap-
HbiMW. [1OCKONBKY Nocne ANMTeNbHOro nepmMoaa Aenpec-
CUM 3anachl Cenbam y XHOro nobepexns o. CaxanuH,
M COOTBETCTBEHHO BbINOB C cepenmHbl 2010-x rr. exe-
roaHo Bo3spactatoT [HarynbHas cenbap, 20231], B HacTos-
WMIA Nepuoa Kak C Hay4HOM, TaK U NPAKTUYECKOM TOYKHM
3peHnsa Haspena HeobXoAMMOCTb B aKTyanusauum psaa
MOJIyYEHHbIX paHee AaHHbIX, KACALWMXCI Pa3IUYHbIX
acrnekToB eé buonoruun u skonoruu. B cea3m ¢ 3tum, ue-

L HarynbHas cenbab — 2023 (MyTUHHbIN NporHo3): MporHo3s npombIcio-
BOW 0BCTaHOBKM, pacnpeneneHuns, BO3MOXHOIo U3bITUS rnapobMOHTOB
Ha [JanbHeBOCTOYHOM pbiboxo3saicTBEHHOM bacceliHe. BnagmsocTok:
TMHPO. 2023.93 c.
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Nbl0 HacToswel paboTbl ABMAACh OLEHKA pacnpenene-
HWUS CenbAu y ro-BoCTo4HOro nobepexbs 0. CaxanuH
B 1989-2020 rr. no cobpaHHbIM B NIeETHUE U NepBble
OCEHHMEe MecsLbl JaHHbIM.

MATEPUAN N METOOUKA

MaTtepuanbl, NOCNYXMBLIME OCHOBOM ANS XapakTe-
pUCTUKK pacnpepeneHns cenbau, cobpaHbl COTPYAHU-
kamu CaxHUPO B xoae Y4ETHbIX CbEMOK, BbIMOIHEHHbIX
y l0ro-BocTo4Horo nobepexos 0. CaxanuH ot M. Tepne-
HUS 00 M. AHMBA CpeaHeTOHHaxHbiMK cyaamu Tuna CTP
n CPTM n MmanoToHHaxHbiMKM cyaammn MPC-150. TpaneHus
BbIMOJIHANUCH B UIOHE-OKTAOpe B pa3Hble rofbl B Mepuof,
€ 1989 no 2020 rr. Ha rnybuHax oT 5 go 510 M, cpenHss
rnybuHa TpaneHui cpeaHeTOHHAXKHbIMKU CyAaMu COCTaB-
nana 40 m, manomMepHbiMn — 20 M. B kauecTBe opyaun
NI0OBa UCNONb30BanM AOHHbIE Tpasbl C MENKOAYENHOWM
BcTaBkon B KyTue 9-10 mMM. Bcero o6paboTaHbl pe-
3ynbTaThl 15 AOHHBIX TpanoBbiX CbEMOK (841 cTaHumA)
(tabn. 1; puc. 1).

MNOTHOCTM CKOMAEHWUI PbI6 paccUUTbIBANMU C YHETOM
BE/IMYMHbI YNOBOB, MAPaMeTPOB Tpana, NPOAOSIXNTENb-
HocTu u ckopocTtn obnosa [Tapactok u ap., 2000]. Koad-
(OULMEHT YNOBUCTOCTU BO BCEX CYYASX MPUHAT PaBHbIM
eavHuue. nnny cenban nsmepsanm no Cmutty (AC) Ha
CBEXernoMMaHHbIX 0C065X COrnacHo obwenpuHITOn Me-
Toauke [MpasanH, 1966]. PasmepHbIii cOCTaB NPOMBbICNO-
BbIX YI0BOB Ce/bAN MaNOMEpPHbIMU CYAAaMM C UCNONb30-
BaHMEM KOLIE/IbKOBbIX HEBOLOB B UtNie-0KTS6pe 1971 -
1998 rr. nokasaH no apxueHbiM Matepunanam CaxHUPO.

PE3Y/IbTATbDI

Cenbab y HOro-BOCTOYHOI0 Nobepexbs 0CTpOBa 9B-
ngetcs 06blYHBIM BUAOM M BCTpEYaeTCs NOBCEMECTHO
oT M. TepneHusa go M. Auua [PymsaHues u ap., 1958;
WyHTOB U Ap., 2003; Knm, 2011], uto npocnexusaert-
CS M N0 AAHHBIM PacCMaTPUBAEMbIX TPaNOBbIX CbEMOK
(puc. 2). HecMOTpSs Ha LOBOMBHO WMPOKOE pacnpocTpa-
HeHWe cenbAb, BK/IOYAS CErONEeTOK U FOA0BUKOB ANMHOM
8-15 CM, KOHLEHTpUpPYeTCS NPEUMYLLECTBEHHO B 3a.
TepneHns — orpaHMYeHHOM akBaTOpMUM OT M. TepneHus
no M. CortmoHoBa. IOxHee M. ComoHoBa (~48°55" c. w.)
BCTPEYAEMOCTb CeNbiM 3aMETHO YMEHbLLAEeTCs U OT 3a.
MopaB1HOBa A0 M. AHMBA OTMEYAIOTCS YXKe eAUHUYHbIE
3K3eMnaspbl.

B npepenax paccMaTtpuBaeMol akBaTOpMM B Mae-uio-
He cenbAb BCTpeYaeTcs B 3a. TeprneHus u toxkHee BAOMb
nobepexba, popmMupysa Hanbonee NAOTHbIE CKOMJIEHUS
B palioHe . MakapoB — M. MynoBckoro B6/1M3u 0CHOBHbIX
HepecTunuLw, [ApyxuHuH, 1964]. U3 nmerowmnxcsa matepu-
anoB TpanoBbIX CbEMOK O4EBUAHO, YTO eLwé B NepBowi Ae-
Kafe uoHA (raponorMyeckas BecHa) B pasrap Hepecrta
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Ta6nuua 1. CnnMcok fOHHBIX TPanoBbiX CbEMOK Y Oro-BoCcTo4HOro nobepexnbs 0. CaxanuH B 1989-2020 rr.
Table 1. List of bottom trawl surveys off the southeastern coast of Sakhalin Island in 1989-2020

lopbl Mecaubl CyaHo Tun Tpana ﬂuan::zr:_:yﬁéc::p.:aau- c_l:::::ﬁ
ManoToHHaxHble cyaa
1989 X MPC-150 AT 23,2 10-20 30
1990 Vil MPC-150 OT 24,0 5-20 59
1995 VIlII-IX  MPC-150 0T 18,6 9-58 42
CpenHETOHHaXHble cyaa
1989 VIII-IX  CPTM «lopHbiit» 0T 35,0 22-104 128
1991 VI-VII CPTM «lWypuwa» OT 35,4 19-66 63
1994 VII-VIIl  CPTM «llebyHuHo» OT 32,5 17-134 30
1998 X CTP-420 «OMutpuii Mecko» OT 34,0 16-66 58
2000 X TO Xe TO Xe 21-496 65
2002 VI TO Xe TO Xe 30-510 60
2004 IX TO Xe» TO Xe 11-400 54
2010 Vil CPTM-K «[podeccop Mpobatos» AT 30,0 12-102 39
2011 VII-VIII 10 xe TO Xe 14-460 107
2012 VI TO Xe TO Xe 15-59 23
2015 VI CTP-420 «OMuTpui MeckoB» TO Xe 14-108 57
2020 \ TO Xe TO Xe 26-161 26
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Puc. 1. CxeMa CTaHLMI, BbINOHEHHbIX B XO4€ MPOBEAEHUS YYETHbIX CbEMOK LOHHBIMU TPanaMu CpeaHETOHHAXHbIMU CYyAaAMU
B ntoHe 2020 r. (A), noHe-oktabpe 1989-2015 rr. (B) u ManoToHHaXHbIMK cyaamu B okTabpe 1989, uone 1990 r., aBrycre-
ceHTabpe 1995 . (B)

Fig. 1. Scheme of bottom trawl survey conducted by medium tonnage fishing vessels (FV) in June 2020 (A), June-October 1989-
2015 (B), by small tonnage FV in October 1989, July 1990, August-September 1995 (B)

ceNnbAb COBEpLIAET MUrPaLLMM C MPUCBANOBBIX Y4aCTKOB
wenbda, U BO3MOXHbl 3aMeTHble MO MNAOTHOCTU CKonJe-
HUS pa3Hopa3MepHbIX pblb B NpefHepecToBOM COCTOSHMM
B yAaneHun ot npnbpexbs Ha rnybuHax ao 140 m opueH-

Tpyasl BHUPO. 2024 . T. 196. C. 35-47

TMPOBOYHO Ha TpaBep3e M. lanbpumnng — M. MynoBcko-
ro npu oTpuuaTenbHbix Uam 6anskux kK 0 °C NpuAOHHbLIX
TemnepaTypax. [pnyém, pacnpeneneHume cenbam pasHo-
ro pasmepa no rnybuHam COOTBETCTBYET M3BECTHOM AM-
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Puc. 2. Toukn nonmok cenbau (A) u monoam cenbau anvHoi 8-15 cm (B) B UtoHe-okTGpe, CYMMUpPOBaHHbIE AaHHbIE YIOBOB
cpefHe- U ManOTOHHAXHbIX CYA0B
Fig. 2. Points of catching adults (A) and juvenile (8-15 cm, b) herring in June-October, summarized data of catches of medium-
and small tonnage FV

HaMUKe HepecTOBbIX MOAXO0L0B TUXOOKEAHCKOW Cenbau,
KOr[a NepBbIMM Ha HEPEeCT MOAXOAAT Pbibbl CTapLUMX BO3-
pacToB, CMEHSASACh K KOHLY HepecTa MiaALWeBo3pacTHbIMMU
ocobamu [HaymeHnko, 2001].

B wactHocTH, B nepBoi aekage nioHa 2020 r., npu
OrpaHWYeHHOM 061aCTU UCCNen0BaAHUI, UCKITIOYAOLWLEN
akBaTopuio MeHee 25 M, cenbab 0TMeYanach Ha rnybum-
Hax 26-140 m. CkonneHuss MakCMManbHOM NAOTHOCTH
3a(MKCMpOBaHbI 3a Npeaenamu 3an. TepnexHus Ha rnyoum-
Hax 50-80 m npu Temnepatype Boabl ot -1,0 no -1,5 °C
(pnc.3 A, 4).

® CTP/CPTM
© MPC

HIOHB

HIOND | |

B TpanoBsbix ynosax nonaganacb cenbab AnnHon 18-
32 c™m.pu 3TOM Ha rybuHe 58 M 3admkcnpoBaHbl pbibbl
anvHou 24-31 cm, cpepHee 3HavyeHue — 27,2 cMm, € po-
MWHUPOBaHWeM ocobei 26-29 cm (93,4 %). Ha rnybuHax
60-80 M onuHa pblb6 BapbupoBanack ot 18 go 32 cm,
LOMUMHUPYIOLWLY Tpynny coctasasnm ocobun 20-25 cm,
CcpefHss ANvHa He npeBbiwana 23,7 cm (puc. 5).

Bce npoaHanusnpoBaHHble ocobu (rybuHa Tpane-
Hua 58 M) 1 nioHs Haxopunuch Ha |V cTagmm 3penoctu
roHaa. OtmeTuM, yto HepecT cenbamn B 2020 r. y toro-soc-
TOYHOro nobepexbs 0CTPOBa NPOXOAMA C KOHLA anpens

_‘"aBrycr-ceHmﬁps OKTAODPB

Puc. 3. PacnpeneneHue cenbam y 1oro-soctouHoro nobepexps 0. CaxanuH B pasnuuHble Mecaubl 1989-2020 rr., cyMMUpPOBaHHble
[laHHble

Fig. 3. Distribution of herring off southeastern Sakhalin in 1989-2020 by month (summed data)
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[10 KOHL,@ UIOHS, OCHOBHbIE NOAXO0AbI Pbl® HA HEpeCTUNIU-
Wa 3adMKCUpPOBaHbI C MEPBOM NATUAHEBKM Masg No nep-
BYO NATUAHEBKY UIOHS.

B nione-ceHtabpe (C€30H rMApONOrMYEeCcKoro neta)
y I0ro-BOCTOKA OCTPOBA MPOUCXOAUT UHTEHCUBHBIN OT-
KOpM cenbau. B 3TOT nepuon OCHOBHbIM palioHOM eé
KOHLEHTpauuu aBnsgeTca 3an. TepneHuns. AKTUBHbIN Ha-
ryn cenbau, Hapaay ¢ ApYruMMU HEPUTUYECKUMU U CYyBnun-
TOpanbHbIMU BUAAMMU pblb, HA HOr0-BOCTOYHOM Wwenbde
NeToM U B Havane oceHn obecneynBaeTcs 3a CYET BbICO-
KOWM MpOAYKTUBHOCTM 3TOM akBaTopun [OpyKuMHUH, 1964;
WyHToB M Ap., 2003; Bonkos, 2013; WyHToB, 2016].
B xone psina nccnenoBaHMiA, BbIMOIHEHHbIX B 1960-e —
1990-e rr., yCTaHOB/MEHO, YTO Haubonee KOPMHbIMU
y4acTKaMu B ero npepenax aBagTCs 30Hbl CMELWeHNS
BOA, Pa3/IMMHOIO NMPOMUCXOXAEHUS U nepudepuiHblie
30Hbl LMKIOHUYECKMX KPYrOBOPOTOB — 3as. TepreHus,
30Ha anBenMHra B panoHe M. Mynosckoro ~ M. CeHsi-
BMHA, pafiOH BOJIHOBUXPEBOW LUPKYNSLUM BOCTOUHEE M.
CB06OAHDI M NPUCBANOBOM 30HbI Webda ro-3anaa-
Hee M. TepneHus. MakCMManbHbIM pa3BUTUEM MPOAYK-
LMK XapaKTepusyeTcs 3an. TepneHus, MMKOBble 3HaYeHMUS
H6MoMacchl NNaHKTEPOB 34eCb GUKCUPYHOTCS B aBrycre-
ceHTabpe. B 3T Mecsaubl Ha NPOAYKTUBHbIE 30HbI NpU-
xoautcs oo 40-70% akBaTtopuu 3anmBa, Npu 3TOM Xa-
pakTep pacnpegeneHus 300M1aHKTOHA EXErogHO MOXeT
WU3MEHATbCSA B CBSA3U C KOHKPETHbIMU TMAPONOTrMYECKUM
ycnoBusaMu. Beicokme KOHLEHTpPaLMM KOPMOBOro 300-
nnaHKTOHa, npesbiwatouime 1000 mMr/M3, 3auacTyio oTMme-
YaKTCs Y CEBEPHOrO M BOCTOYHOTO nobepexbs [LLenero-

Yacrora, %
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Puc. 4. OTHOCMTENbHAs NMNOTHOCTb CKOMAEHWW Cenbau
B 3aBUCMMOCTM OT FNYyBUHbI U NPULOHHOM TeMNepaTypbl BOAbI
y 10ro-BocTo4Horo nobepexos 0. CaxanuH B noHe 2020 .

Fig. 4. The relative density of herring aggregations depending
on the depth and bottom water temperature off the
southeastern coast of Sakhalin Isl.in June 2020

Ba, 1960; YepHbiwesa, 1974; lliseuosa, bynaesa, 1975;
CadpoHosa, Tapacos, 1981; ®enoTosa, 1981; MenoToBa,
MywHukosa, 1987; Bragina, 1999].

Hanbonbwwnii nporpes B 3an. TepneHus, Kak U BAOJb
BCEr0 Kro-BOCTOYHOro nobepexbs ocTpoBa oT M. Tepne-
HUa 0o M. CBO6OAHbIN, NPOCNEXMBAETCS C UK NO CEH-
TS6pb U, B LeNoM, xapakTepeH ao 30-50 m. Ha 6onbinx
rnybuHax B TeYeHWe BCEro JIeTHEero ce3oHa 0TMeYatoTCs
BOAbl XONOAHOro npomexyTtoyHoro cnog (XMNcC), BepxHss
rpaHuLa KOTOpPOro exeroaHo sapbupyetcs ot 20-40 m
00 40-75 M B 3aBUCMMOCTM OT TEMMEPATYPHbIX YCNOBWA
NneTa, a TakXKe NOCTynneHUs SNoOHOMOPCKUX BOL U UH-
TEHCMBHOCTM BocTOoUHO-CaxanmHCKOro Te4eHns, Hapsay

YacroTa, %
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Puc. 5. Pa3mepHblit cocTaB ynoBoB cenbam no rnybruHam B utoHe 2020 .
Fig. 5. Size composition of herring catches by depth in June 2020
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C pagMaLMOHHBIM NPOrpeBoOM, ONpeaensoWwmnx rmapo-
NOrMYEeCKUN pexunM 1ro-BocTouHoro wenbda. B uone

Hanbonee Ténnbie Boabl Ao 13-14 °C dukcupytotca

B NpUBpexXHOM 30He B CEBEPHOM M 3aMagHOM YacTax

3anuBa. B aBrycte otMeuyaeTcs MakCMManbHbIM Nporpes

(17-18 °C) Takke B CeBepHOM U 3aNafHOM YacTAX akBa-

TOpWM 3a71Ba, KPOME TOr0, 3aMETHbI YCTOMUYMBbLIE MOTOKM

TENNOMN BOAbI U B Or0O-BOCTOYHOM HarnpasBneHuu, coxpa-
HatoWMecs B ceHTabpe.

BepTukanbHasa cTpykTypa Wwenb@oBbiX BOL He SB-
NgeTcs OAHOPOLHOM, B 3a/IMBE U NPUSIEraloWmnX K HeMY
MeNIKOBOAbSX BECHOW M NeToM A0 rnybuHbl npossne-
Husa XIMC HabnopaeTcs BblpaXeHHas cTpaTudukaums.
B neTHne Mecsaubl MakcuMManbHO NporpeT cioi Ao ~15 M,
C yBefinyeHneM rny6buHbl NpoOMCXOANUT NOHUXKEHUE TEM-
nepartyp, npu 3ToM Ha rnybuHax 10-25 m Habnopaert-
csa ckavok ¢ 8-10 °C go 3-5 °C, Ha ybuHax 25-50 m
(8 3aBucuMocTu ot pacnonoxeHus XMNC) pukcupyercs
nepexon K oTpULATeNbHbIM 3HaueHuaM. B obemM, oT-
HOCUTENbHO TENMble BOAblI COXPAHAIOTCS B CPeAHEM [0
rny6uHbl okono 30 M, HUXe, ¢ rybuHbl nopagka 50 m
TeMnepaTypa BOAbl B CaMble TéMable Mecsubl roaa Mo-

Te°C
6

A

14+

® ® S N

'y

Tewmneparypa Boaw, rpag, C

i m Wi xn

TpaLuu BO3MOXHbI B6IM3U M. MynoBckoro n M. CeHsBUHa
Takxe Ha rnybuHax He 6onee 50 m. CkonneHusa cenbam
dopmupytoTcsa B auanasoHe rybuH 10-50 M, HO 06bIYHO
oT 20 0o 40 M Npn MakCUManbHbIX KOHUEHTPaLMAX 4,0
30 M, 0 4EM CBUAETENLCTBYIOT KakK AaHHble 33 1970-e —
1980-e rr. no nokanusauum npombicnosoro dnota [dap-
na, NywHukosa, 19712; MywHukoea, 1982,%> 19834], Tak
W pe3ynbTaThl AOHHbIX TpaneHuit 3a 1989-2015 rr.

B nione-oktabpe cenbab OTHOCUTENBHO PaBHOMEPHO
pacnpepenseTcs B akBaTopuu 3anuea, npu 3ToM obpa-
3yeT HaubonbluMe No NJIOTHOCTU CKOMMEHUS B CEBEPHOW
M BOCTOYHOM ero yactu (puc. 3 b-T).

B 6aTMeTpuueCckoM OTHOLIEHMM B Npedenax obcne-
foBaHHOM akBaTopuu (11-510 M) B nepuop, BbINONHEHUS
TPanoBblX CbEMOK Ha CPEAHETOHHAXHbIX CyAax Cenbib
BCTpeyanacb Ha rybuHax ot 11 no 140 m, 3a npegenamu
3TOro AManasoHa 3aMKCMPOBAH eAUHCTBEHHbIN CyYan
NMOUMKM cenbau Ha rnybuHe 275 M. PacnpepeneHne ocHOB-
HOM YacTu pbl6 orpaHuumBanock 50-meTpoBoi u3obaton —
89,5% Bcex pe3ynbTaTUBHbLIX TPANIEHWI C YNOBaMK CeNbaM,
u 6onee nonoeuHbl (60,5 %) Npuxoannoch Ha ry6UHbI A0
30 M. UccnepnoBaHMs Ha MaIOTOHHAXHbIX CyAaX BbIMOHS-
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Puc. 6. lopoBoi xopn Temnepatyp (A) n BepTMKanbHOe pacnpeneneHne temnepatypbl Boabl no ce3oHam (b) Ha cpenHux
OKEeaHONOrMYeCcKUX CTaHUMAX B 3a/. TepneHus u Nnpuaerarwmx K HeMy MenKoBOAHbIX akBaTtopui (no: MNuwanbHuk v ap., 2017,

puc.

2A,T)

Fig. 6. Annual temperature variation (A) and vertical distribution of water temperature by season (b) at the middle oceanological

stations in the Terpenya Bay and adjacent sha

XeT coctaBnsaTb okono +1-0 °C (puc. 6) [J/leoHos 1960;
LWleByeHko, YacTukos, 2008; MuwansvHuk u gp., 2017,
LesyeHko u ap., 2020].

Kak nokasana petanusaums pesynbTaToB TPasoBbiX
CbEMOK, MMEHHO B CaMOM NpPOrpeTon akBaTtopmu B npe-
nenax 3an. TepneHus Ha rybuHax no ~30 M 1 BCTpeyaeT-
CSl B OCHOBHOM CefibAb B HaryAbHbI Nepuog, B UoNe-CeH-
TA0pe, a TakXKe YaCTUUYHO B OKTAOpe B Ha4anbHbIN Nepu-
o[, 3MMOBafbHOM MUTPALLMK U, KaK MPABUIIO, HE BbIXOAUT
3a npegensl 50 M n3o06atbl. HesHauynTeNnbHble KOHUEH-

40

Llow water areas (after: Pishchalnik et al., 2017)

nuch B npepenax ot 5 o 58 M, noutu Becs cenbapb (91,9 %)
KOHLEHTpMPOBanach Ha ry6uHax Ao 30 m (puc. 7).
OTMeyvanach cenbib Y HOro-BOCTOKA OCTPOBA B LUM-
pOKOM TeMnepaTypHOM auanasoHe ot —1,7 no +17,2 °C,
0[HaKO NMpUAEPXMBaANACcb OHa, Kak M y 3anagHoro nobe-
pexbs CaxanvHa, B OCHOBHOM, C/IOEB C TeMNepaTypoi
no 10-12 °C [PymsaHueB v gp., 1958; OpyxuHuH, 1964].
B xone paccMaTprBaeMbix CbEMOK B BONbWKHCTBE CAY-
YyaeB BCTpeyvanuchb pbibbl Npy TeMnepaType BOAbl B Npu-
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PACMPELENEHME TMXOOKEAHCKOM CEMNbAM Y FOTO-BOCTOYHOTO NMOBEPEXbLS O. CAXAIMH (OXOTCKOE MOPE) B JIETHE-OCEHHMM NEPUOL,

[oHHbIX cnoax 0-6 °C (60,6 % TpaneHwuit) MO AAHHbBIM
ynosos CTP/CPTM 1 11-16 °C (71,6 %) no ynosam MPC.

Cenbpb perynsipHo BCTpevanacb Ha rnybuHax no 40-
60 M, 04HAKO, MO MaTepuanam ynoBOB CpefHETOHHAX-
HbIX CY[0B, CKOMJEHUS NOBbILIEHHOW NAOTHOCTU HOpPMU-
poBanuch Ha rnybuHax nopsgka 20-40 M npu Temnepa-
Type Boabl 2-12 °C 1 MeHbLUeW NIOTHOCTU Ha ryBuHax
10-20 M npu 10-16 °C, N0 AaHHbLIM YNOBOB ManoMep-
HbiMK cypamu. C rnybuH nopsaka 50 M npu Temnepartype
Boabl MeHee 2 °C KOnMYecTBO pblb 3aMeTHO YMeHbLla-
nocb u ¢ 70 M dukcMpoBanacb MMHMMaNbHaa NIOTHOCTb
CKOMNIEHUI cenbaum.

CpepnHsas NNOTHOCTb CKOMMIeHMI pbIb No ynoBam cpea-
HETOHHAXHbIMU CyAaMU 33 BECb Nepuos, HabntoaeHui co-
ctaBnana 3,59 1/Munio?, npu MakCMManbHbIX 3HAYEHUSAX
40-202 1/mMunto? Ha rnybuHax 20-30 M. OT1 nokasaTenu,

18
16

—

T Boab! nmpugonHas, °C

0

paccyMTaHHbIe MO y10BaM MaNoMepPHbIX CYA0B, AOCTUIANN
0,68 T/Mun? u 2-9 1/Munio? Ha 10-20 ™ (puc. 8).
baTumeTpuueckmii AManasoH BCTpe4aeMoCTU OCHOB-
HbIX CKOMJEHUI Cenbaun OCTAETCS CTabUNbHbLIM B NETHUE
Mecsubl, U U3MeHAeTCs B oKTabpe. B okTabpe ¢ HacTy-
NIEHUEM BbIXONIAXXMBAHUS BOJL B C/10€ OCHOBHbIX KOH-
ueHTpauui cenbam 0o 30 M (puc. 6 A), HaunmHaeTcs eé
3MMOBaNbHAA MUTPaLUA U YUCIEHHOCTb pblb B 3anU-
Be yMeHblwaetca (puc. 3 IN. CpenHaa rnybuHa obuta-
HUS pblb B MioNe-ceHTsbpe No AAHHbIM BCEX TPANEHWUN
CpepHETOHHAXHbIMU cyaamu coctasnsina 31,5-35,1 ™,
MakcumanbHas rnybuHa 90-100 M, B okTi6pe 3Tu noka-
3atenu ygennumnucb 1o 49,7 m u 120-140 m, cootBeT-
CTBEHHO. HecMOTpS Ha To, YTO B OKTAOpe cenbab B Mac-
ce ellé KOHLEHTpMpYeTCs Ha Hebonblmx rnybuHax, xa-
paKTepHbIX AN5 NIeTHEero Nepmnoaa, yxxe oKono TpeTu poibd

O MPC, N — 81 tpanenuii
OCTP/CPTM, N — 180 Tpanenuii

10 20 30 40 50 60 70 80 90 100 110 120 130 140

[myOuna, m

Puc. 7. OTHocuTeNbHAs NAIOTHOCTb CKOMIEHWUI CENbAM B 3aBUCMMOCTH OT Fﬂy6VIHbI M TeMnepaTypbl y Oro-BOCTOYHOIO I'IO6epe)Kbﬂ 0.

CaxanuH B utone-okTabpe, CyMMMpoOBaHHbIE Aa

HHbI€ Y/I0BOB CpeaHe- U MaIOTOHHaXHbIX Cy40B

Fig. 7. Relative density of herring aggregations depending on depth and temperature off the southeastern coast of the Sakhalin
Island in July-October, summed data
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Puc. 8. [1NOoTHOCTb CKONNEHWI CeNbaM B 3aBUCUMOCTM OT ry6UHbI A0 AaHHBIM YN10BOB cpeaHe- (A) U ManoToHHaxHbIMK (B) cyaamu

Yy 0ro-BoCTO4HOro nobepexbs 0. CaxanuH

B MIOJ'IG-OKTFI6pe, CYMMUPOBAHHbIE AAHHbIE

Fig. 8. The density of herring aggregations depending on the depth off the southeastern coast of the Sakhalin Island in July-

October, the catch data of medium (A)
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(27,8 %) pukcmpyetcsa Ha rybuHax 6onee 50 M, Toraa Kak
B Mtone-ceHTa6pe He 6onee 7% ocobeit (puc. 9).

B nonasnatoliemM 6onbWIMHCTBE CyYaeB pbibbl 06pa-
3YI0T CKOMAEHMS B Haubonee NporpeTbiX y4acTKax akBa-
Topuu npu Temnepatype Boabl 6onee 2-4 °C. MopgobHoe
pacnpeneneHne 0TMeYaeTCs Kak JIETOM, Tak U OCEHbIO, YTO,
B YACTHOCTM, XOPOLLO NPOCNEXMBAETCS HA NpUMepe yyéT-
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Puc. 9. batumeTpuyeckoe pacrnpeaeneHune cenban no Mecsauam,

CYMMWPOBAHHbIE laHHbIEe YN0BOB CPeAHETOHHAXHbBIMU CyLaMu

(kopobyuaThblit rpacuK OTpaxKaeT 3HAYEHUS MeAMAHbI, MEXKBAP-

TUNbHBIA pa3max (25% un 75% kBapTunu); ycbl npencTaBnsioT

10% v 90% kBapTUAKU, TOYKM — BbIOPOChHI, TPEYrONIbHUK — Cpen-
Hee 3HayeHue

Fig. 9. Bathymetric distribution of herring by month, summa-
rized data of catches by medium tonnage FV. The box plots
denote median values and 25% and 75% interquartiles; the
lower and upper whiskers represent 10% and 90% interquar-
tiles, points — outliers; triangles represent the means

HbIX paboT, BbiNoNHEeHHbIX B 1989, 2004 1 2011 rr. Mpu
3TOM, B nione-asrycte 2011 r., korga NpuMAOHHLINA CNOK
BOAbI HA ry6uHax Ao 30-40 M Obl1 3aHAT BOAHBIMU Mac-
camu ¢ Temnepatypoi MeHee 0 °C cenbab 06naBanBanach
B OCHOBHOM B Y3KOM AmMana3soHe rnybuH no 30 M n Temne-
paType Boabl 6onee 2 °C (puc. 10B). B aBrycre-ceHTs6pe
1989 r. HanpoTKB, NporpeTbie BOAbI PaCNpOCTPAHIANCD 0
rny6uHbl nopaaka 50-60 M, 4To cnocobCTBOBANO WKUPO-
KOMy pacnpeaeneHuto cenbam B 3anuse (puc. 10A). Cxoa-
Hasl KapTuHa 3adumkcmMpoBaHa okTsbpe 2004 r., korga rpa-
HMUA XONOAHbIX BOA C TeMnepaTtypoi Boabl 2-4 °C npo-
xogmna Ha rmybuHax okono 40-50 m (puc. 10 B).

Cyns no uMerowmMMca MaTepuanam, pacnpegeneHue
pbl6 no rnybuHe 1 TemMnepaTtype B onpenenéHHble nepu-
Of4bl BpEMEHM B pasHble rogbl B 06wem cosnagaet. Bme-
CTe C TeM MAOTHbIE CKOMIEHNS MOryT GOpPMMUPOBATLCS Ha
pa3sHbix rybuMHax M TeMnepaType B pas/IMuHbIX y4yacT-
Kax nobepexbq. Hanpumep, B utone 1991 r. ckonnenums
MOBbILLIEHHOM NMIOTHOCTU OTMEYEeHbl Ha FybUHax 0KoNo
20-40 m n temnepatype 1-4 °C; B utone 2011 rr. — Ha
~30 m npn 0 °C. B aBrycte 2002 r. cenbab pacnpepens-
Nacb OTHOCWUTENbHO paBHOMEpPHO B BaTUMETPUUYECKOM
avanasoHe 20-50 m; B aBrycte 2012 r. KOHLEHTPUpPO-
Banacb Ha rnybuHax 20-30 m npu 4-6 °C. B okTa6pe
1998 1 2000 rr. pbIbbl 0OTMEYANUCH B LUMPOKOM [MaANa30-
He rnybuHbl U TeMnepaTtypbl, Npu 37oM B 1998 . popmu-
pOBanMCh NOBbILLEHHbIE MNAOTHOCTM B npegenax 20-40 m
nnpu 7-12 °C (puc. 11).

B nione-oktabpe B ynoBax AOHHbIX TPA/NOB OTMeYa-
nncb pbibbl gnnHoi 8-32 cM. Kak npaBunio, 0CHOBY Tpa-
nosbix ynoos (88-100%) mMano- n cpefHETOHHAXHbIX
CYA0B COCTABASANM pblbbl ANMHON 16-27 cM, cCpeaHuii

C.II.

A

b B

144° 145°

144° 145° 143° 144° B.I.

Puc. 10. OTHOCKTeNbHasA NAOTHOCTb CKOMIEHWUI CeNbau U pacnpeneneHne nNpuMAOHHON TeMNepaTypbl BOAbI Y HOr0-BOCTOYHOIO
nobepexbs 0. CaxanuH. A — aBryct-ceHTa6pb 1989 ., b — okta6pb 2004 1., B — ntonb-asryct 2011 r.

Fig. 10. Relative density of herring aggregations and temperature distribution off the southeastern coast of Sakhalin Island.
A — August-September 1989, b — October 2004, B — July-August 2011
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pa3mep BapbupoBasncs oT 13,7 no 23,5 cM. YncneHHocTb
roposukoB annmHon 10-15 cm BO BCe roabl uccnenosa-
HMIA Bbla MMHMMANbHOM, He 6onee 1%, uckn4vaa aB-
ryct 2010 r., korga Monoab coctasnsana 86,1% ynosos
(puc. 12).

lMoka3aHHbIM Bbile pa3MepPHbIV COCTAB YI0BOB CeMb-
[V OOHHBIMU TpanaMu COOTBETCTBYET TaKOBOMY Y/IOBOB

cenbam cynamu MPC B 1971-1998 rr. ¢ ucnonb3oBaHu-
€M KOLLEeNbKOBbIX HEBOAOB Ha rnybuHax okono 20-40 m:
ANvHa pblb M3 NPOMbBIC/IOBLIX YIOBOB M3MEHANACh OT
11-14 cm po 28-30 cm, cpenHuii pasmMep BapbupoBan-
cs B npegenax 18,1-24,1 cm (puc. 13).

Pa3MepHbIii COCTAB CKOMIEHWI TMXOOKEAHCKOW CeNb-
M NOBCEMECTHO B Npepenax eé obutaHums, Kak npasuo,
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Puc. 11. OTHOCMTENbHASA NNOTHOCTb CKOMMIEHUIM CENbAM B 3aBMCUMMOCTU OT FJ'Iy6l/IHbI nTemMnepatypbl BOAbl B pa3/inidHbie MeCALbl N0
AaHHbIM YNOBOB CPEAHETOHHAXXHbIMU CyAaMU

Fig. 11. Relative density of herring aggregations depending on depth and water temperature by months according to catches
by medium tonnage FV
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Puc. 12. Pa3mepHbiit cocTaB cenbau B 3an. TepneHns 1 npuneratwoLieilt akBatopmum nNo AaHHbIM Y10BOB AOHHBIMKU Tpanamu; 1994,
1995 rr. — ManoToHHaxHble cyaa, 1998-2012 rr. — cpefHETOHHAXHbIe Cyaa

Fig. 12. Size composition of herring in the Terpenya Bay and adjacent water area from the bottom trawl catches; 1994, 1995 —
small tonnage RV, 1998-2012 — medium tonnage RV
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Puc. 13. Pa3MmepHbiii cocTaB CKONJEHU cenbau B 3an. TepneHus
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KOWeNnbKOBbIMU HEBOOAMU

Fig. 13. Size composition of herring in the Terpenya Bay in July — September from the purse seine catches

U3MEeHSAeTCs B COOTBETCTBUMU C rNyOBUHAMKM U TeMnepa-
TYpOW BOAbI, UTO M3BECTHO M ANS CAXaNMHCKMX BOA: NO
Mepe BO3pacTaHMs rMybuHbI U MOHWKEHUS TeMNepaTypbl
BOAbI HabntofaeTcs ysenmyeHme pasmepos pbib [Lpyxu-
HWH, 1964; HaymeHko, 2001; JTo6oga, MenbHukos, 2004;
MBwunHa, MyxameToB, 2023]. He aBnSeTCS UCKTHOYEHU-
€M U 10ro-BocTtovHoe nobepexbe 0. CaxanuH HecMoTpS
Ha TO, YTO B XO4€ OTAENbHbIX YYETHbIX paboT nogo6Has
3aBMCUMOCTb HE BCEraa COXpaHsaeTcs, U HabnogatoTcs
CMELaHHble CKOMIEHUS MOMIOAM M B3POC/bIX 0CObEN.
Pe3ynbTathl HalIMX MCCIEAOBaHUI NOATBEPXKAAOT TaKoM
XapaKTep pacnpeneneHns pasMepHOro cocrtaea pblb.
B uenoM, HabnopaeTcs TeHAEHLMS YBENUYEHUS AJUHDI
cenbAm C BO3pacTaHUeM rnybuHbl MOMMOK AOHHbIMU Tpa-
namu (puc. 14 A). B 6onee Ténnbix Bogax pacnpepens-
10TCA pbibbl MeHbluen anuHbl (puc. 14 B). CornacHo cyM-

MUPOBAHHbIM pe3ynbTaTaM AOHHbIX TpaneHun, bonee
NMONOBMHbI BCEX PblO, BKNHOYAS MOnoab AanHon 8-15 cm
M CTapLlieBo3pacTHbix ocobert o 30-32 cM, KOHLEHTpU-
pYITCS B «TEMMbIX» BOAAX HA FMYyOUHAX OPUEHTUPOBOY-
HO 80 ~30 M, B gManasoHe rybuH ~30-50 M npu Temne-
paType Boabl MeHee 6-8 °C coCcpenoTouMBaOTCS Npeu-
MYLLECTBEHHO pbibbl annHoi 6onee 15 cm. ny6xe 50 M
pblGbl OTCYTCTBYHOT UAU UX YUCNEHHOCTb MUHUMASIbHAS
(puc. 8,11, 14).

B Hos6pe, nekabpe BO3MOXHbI MOUMKK CeNbAM pas-
JIMYHbIX pa3MEepPHbIX FPYNN B OTKPbITOW YacTM Mops 3a
npenenamu 3an. Tepnenuns Ha rmybuHax 50-80 M. B 3um-
HWe Mecsaubl B 3an. TepneHns 1 Oro-BoCTo4YHOro nobe-
pexbs Ha rnybuHax oo 15-20 M cenbab NpakTUYeCKU
He BCTpeyaeTcs, 0 YEM CBULETENbCTBYIOT MPOMbIC/IOBbIE
YNOBbl BEHTEPEN (HaBaXXbMX NOBYLIEK) U BIN3HELOBbIX
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Puc. 14. batumeTtpuueckoe (A) n TepmonaTuyeckoe (b) pacnpeaeneHue cenbiu B Uone — oKTbpe B 3aBUCMMOCTM OT pa3Mepa
y H0ro-BOCTO4HOro nobepexbsi 0. CaxanuH, CYyMMUPOBAHHbIE JaHHbIE YNOBOB CpeAHe- U MaZIOTOHHAXHbIX CY10B

Fig. 14. Bathymetric (A) and thermopathic (b) distribution of herring depending on size in July — October off the southeastern
coast of Sakhalin Island, summed data medium and small tonnage FV
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3.P. UBLLMHA, U.H. MYXAMETOB
PACMPELENEHME TMXOOKEAHCKOM CEMNbAM Y FOTO-BOCTOYHOTO NMOBEPEXbLS O. CAXAIMH (OXOTCKOE MOPE) B JIETHE-OCEHHMM NEPUOL,

TpanoB B siHBape-MapTe [PymsaHues v ap., 1958; ®po-
nos, 1968; Kum, 2011; lWyHToB, 2016].

3AKNNIOYEHUE

Y toro-BoctoyHoro nobepexos 0. CaxanuH ot M. Tep-
neHus Ao M. AHMBa B MoHe-0KTA6pe cenbab, COrNacHo
pe3ynbTaTaM JOHHbIX TPANOBbIX CbEMOK, SIBNFETCS 06bIY-
HbIM BMOM M BCTpeyaeTca Ao rnybuHbl nopaaka 150 m,
BO3MOXHbl eauHMYHble NouMku 8o 300 M. KoHueHTpu-
pyeTcs cenbAb NPenMyLLeCTBEHHO B 3a. TepneHus, K 1ory
OT 33a1MBa BCTPEYAEMOCTb 3aMETHO YMEeHbLIaeTcs U oT
3an. MopAaBMHOBA A0 M. AHMBA OTMEYAlTC eAUHUYHbIE
3k3eMnnapbl. B Hauane uoHA pUKCKMpyOTCa npegHepe-
CTOBblE CKOMJIEHUS MONOBO3PENON Cenbamn Ha rnybuHax
25-140 m npu oTpuuatenbHoi unu 6amnskoi k 0 °C TeM-
nepatype BoAbl B6113M paiioHOB OCHOBHOrO HepecTta OT
M. Danbpumnng no M. Mynosckoro. CkonieHns Makcu-
ManbHOM NIIOTHOCTU 3aPMKCMPOBaHbI 33 Mpefenamu 3an.
TepneHnusa Ha rnybuHax 50-80 m. B uone-oktabpe B Ha-
rYNbHbIA NEPUOL M HaYaNbHbIM Mepuos 3MMOBAIbHON MU-
rpaLmu NpakTMYeckn BCs cenbib obuTaeT B 3an. TepneHus
Ha rnybuHax po 50 M B npepenax rpaHuubl pacnpocTpa-
HEHUS XONOAHOrO MPOMEXYTOYHOro €08 Npu TeMnepa-
Type Boabl 6onee 2-4 °C. 3HaumTeNbHas 4acCTb BCEX Pbib,
BKJIKOYAs MPAKTMUYECKM BCHO MONOAb A/IMHOM MeHee 15 cm,
KOHUEeHTpUpyeTca Ha rnybuHax no ~30 M B Hanbonee
NporpeTbiX y4acTKax akBAaTOpMM B CEBEPHOM U BOCTOYHOM
yacTax 3anumBa. B uenom, B HarynbHbl Nepuos ropusoH-
TanbHOE pacnpeaeneHue Cenbaun onpefensiercs rpaHu-
LLaMK XONIOLHOTO MPOMEXYTOYHOrO CNI0S, pacnpeneneHue
pbl6 No rybuHam CoBNafaeT C BEPTUKANbHONM CTPYKTYpOii
BOJ, XapaKTepHbIX A9 Oro-BOCTOYHOIO Wenbda ocTpoBsa.

KoHpnukT uHtepecos

ABTOPpbI 3asBASOT 06 OTCYTCTBMM KOHPAUKTA MHTe-
pecos.

CobnroaeHne 3TUMECKMX HOpM
Bce nNpUMEHUMbIE 3TUYECKMNE HOPMDI cobnoaeHbl.
®uHaHcMpoBaHue

Pa6oTa He uMena LOMNONHUTENBHOTO GUHAHCUPOBA-
HuS.
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