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O HeKkOTOpbIX BONPOCAX BOCNPOU3BOACTBA MUHTASA
B TUXOOKEaHCKMX Boaax, npunerawowmx kK Kamuarke
n ceBepHbiMm Kypunbckum ocrposam B 2013-2022 rr.
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Llenb: oxapakTepn3oBaTb HEKOTOpble BONPOCHI BOCMPOM3BOACTBA BOCTOYHOKAM4YaTCKOro MUHTas B nocieaHune
10 ner.

MeToabl: KOMNAEKCHbIE (MXTUONNAHKTOHHbIE, TMAPOSOrMyeckue) CbEMKU B TUXOOKEAHCKMX BOAAX, MPUNEratoLwmMx
K nonyocTpoBy KamuaTka 1 ceBepHbiM Kypunbckum ocTpoBaM, 06110Bbl B 3nMLeHTpe HepecTa MuHTas — «CeBepHOM»
KaHbOHE, pacnoNoXeHHOM B ABa4YMHCKOM 3a/IMBE, NOCNOMHbIE 06/10Bbl B KAHbOHAX M Ha LWenbde.

HoBu3Ha: LONOMHEHbI UMEOLIMECS HA CErOAHSALHWUIA AeHb CBefeHNS 06 OCHOBHbIX paioHaxX MKPOMETaHUS BOCTOY-
HOKaM4aTCKOro MUHTas, NpeLCTaB/ieHbl HOBblEe JaHHbIE O COCTOSAHMM HEPECTOBOrO 3anaca, BEpTUKaNIbHOM pacnpe-
[EeNeHUN UKPbl HA pa3HbIX CTAAUAX Pa3BUTHS.

Pesynbrathbl: B paccMaTpMBaeMblid Nnepuo OCHOBHOE MKPOMETaHWe MUHTAs B ABaYMHCKOM M KpOHOLLKOM 3anMBax
npoTekano Haj rnyboKoBOAHbIMU KaHbOHAMK, @ Ha Wwenbde y KOro-BoctouHoi KamuaTtku u ceBepHbix Kypunbckux
OCTPOBOB — Ha BceW 06CnenoBaHHOM akBAaTOpUM, B HEKOTOPbIE oAbl — toxkHee 0. Mapamywwup. Mo pe3ynbratam
WUXTUOMNNAHKTOHHbIX UCCeA0BaHUI, MOAENbHbIX PACYETOB, MUK HEPECTOBOIO 3anaca BOCTOYHOKAMUYATCKOrO MMH-
Tas npuwéncs Ha 2010 r., nocne Yero oH NIABHO CHMXaNCS. B HacTosee BpeMsa pecypcbl HAX0AATCS Ha CpefHeM
ypoBHe. [OpMU30HTbI OCHOBHOTO MKPOMETAHUS MUHTAs B IMYyOOKOBOAHbIX KaHbOHAX M3MEHSKOTCS B MEXIOL0BOM
acnekre. [1o Mepe pa3BUTUS UKPbI, B pPe3y/bTaTe BHYTPEHHUX NPOLECCOB, MPOUCXOASALLMX B KAHbOHAX (BHYTPEHHUE
BOJIHbI), OHA TO NOAHWMAETCS, TO OMYCKAETCS B HMXeNeXxalluue Cou BoAbl.

MpakTuyeckasn 3HaUMMOCTb: pe3ynbTaTbl paboTbl MOryT ObITb MCMOAb30BaHbI A1 YCOBEPLUIEHCTBOBAHUS MeToaa
OLLEHKM TEKYLLErO M NePCNeKTMBHOIO COCTOSAHMS 3anacos, 060cHOoBaHMsA OLlY BOCTOYHOKAaMUYaTCKOro MUHTAs.

KntoueBble cnoBa: paVIOHbI HepecTa, yLITéHHaﬂ MKpa, NnpoayKums, HEDECTOBbIﬁ 3anac, BEPTUKaNbHOE pacnpenene-
HUE UKpPbI.

Some issues of walleye pollock reproduction in the pacific waters adjacent
to the Kamchatka peninsula and the northern Kuril Islands in 2013-2022.

Aleksandr I. Varkentin, Darya Y. Saushkina
Kamchatka branch of «VNIRO» («kKamchatNIRO»), 18, Nabereznaya, Petropavlovsk-Kamchatsky, 683000, Russia

Purpose: To characterize some issues of East Kamchatka pollock reproduction in the last 10 years.

Methods: complex (ichthyoplankton and hydrological) surveys in the Pacific waters adjacent to the Kamchat-
ka Peninsula and the northern Kuril Islands, surveys in the spawning center — the “North” canyon, located in
Avacha Bay, layer-by-layer surveys in the canyons and on the shelf.

Novelty: the currently available data on the main spawning areas of the Eastern Kamchatka pollock were
supplemented, new data on the state of the spawning stock, vertical distribution of eggs at different stages
of development were presented.

Results: During the period under consideration, the main pollock spawning in Avacha and Kronotsky bays
occurred above deep-water canyons, and on the shelf near southeastern Kamchatka and northern Kuril Is-
lands — in the whole surveyed water area, in some years — to the south of the island Paramushir. According
to the results of ichthyoplankton surveys, model calculations, the spawning stock of the Eastern Kamchatka
pollock peaked in 2010, and then it gradually decreased. Currently, resources are at an average level. Horizons
of the main pollock spawning in deep-water canyons change in an inter-annual aspect. In addition, as egg
development, as a result of internal processes occurring in the canyons (internal waves), it, then rises, then
falls in the underlying layers of water.

Practical significance: The results of the work can be used to improve the method of assessment of the current
and prospective state of stocks, justification of the TAC of the Eastern Kamchatka pollock.

Keywords: spawning areas, accounted eggs, production, spawning stock, vertical distribution of eggs.
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BBEOEHUE

OpHOM M3 OTHOCUTENBHO KPYMHbIX NOMYASLUIA MUH-
Taa Gadus chalcogrammus Pallas, 1814 B npenenax apea-
na Buaa sBnseTcs BOCToyHokamuatckas. OCHOBHbIe paii-
OHbl MUKPOMETaHUs pacnoniaralTcs B rMybOKOBOAHbBIX
KaHbOHax ABaYMHCKOro M KpoHOLKOro 3anMBOB, a Takxe
Ha pacCWMPeHHOM yyacTke wWenbda y loro-BoCTO4HOro
nobepexbs KamuaTtku un ceBepHbiXx Kypunbckux octpo-
BOB. MK MaccoBOro HepecTta ANs BCeM NONynauum npu-
XOAWTCS Ha TPeTblo Aekaay anpens [3010T0B, AHTOHOB,
1986; bycnos, 2004], xoTa B OTAENbHbIX paiOHax Cpo-
KM ero Heckonbko pasnuyatTcs. [locne nkpomeTtaHus
NpoOU3BOAMTENN pacnpenensoTcsa BLOMAb BCEro wenbda
W cBana rMy6uH. 3HaUYUTENbHbIA NOTOK HAryAbHbIX MUTpa-
LM NpOCNeXMBAETCS B HOXXHOM HanpaB/ieHUU B CTOPO-
Hy ceBepHbix Kypnnbcknx octpoBoB. OceHbto pbibbl, CO-
CTaBnsoWMe OCHOBY HEPECTOBOrO 3anaca, CMeLLaTcs
Ha BEPXHIOK 4aCTb MAaTEPUKOBOTO CKJIOHA U NOCTEMNEH-
HO HaYMHAKT MUTPUPOBATb K MECTAM BOCNPOMU3BOACTRBA,
roe KOHUEeHTpUPYIOTCS K deBpanto—MapTy [3010TOB, AH-
TOoHOB, 1986; bycnos, 2001]. CkonneHus paHHen Mono-
OV NPUYpPOYEHbI, KaK MPABMUNO0, K patOHaM Pa3MHOXEHMUS
M 0OUIIBbHBI B OXKHbIX YaCTSX 3a/IMBOB M Ha MENKOBObE
HOro-BOCTOYHOr0 nobepexbs. 3HAYUMOro pa3MHOXEHUS
B KaMmuatckom 3anuBse, a Takxe toxHee YetsépToro Ky-
punbckoro nponusa Het [bycnos, TenHuH, 2007; bycnos,
2008]. B roabl BbICOKOrO YPOBHS 3aMacoB BOCTOYHOKAM-
YaTCKMI MWHTAM B anpene Hepectutcsa y KOro-3anagHon
Kamuatku (mo 53-11 napannenu) n B 0OXOTOMOPCKUX
BOJAX, OMbIBaloWmUx ceBepHble Kypunbckne octpoBa
[Buslov, Varkentin, 2008; bycnos, 2009].

K HacTosileMy BpeMeHU 0COBEHHOCTHU pa3MHOXe-
HUS MMHTAg 3TOM NONyNauUMM U3yYeHbl [OBOJIbHO OC-
HOBaTeNlbHO, YTO BO MHOTOM OOBACHAETCS HaNUuYMeEM
B Kamuatckom dunmane ®IrbHY «BHNPO» («KamuaTtHW-
PO») Hay4yHO-uccnepoBaTenbCKMX CyA0B M BAM30CTbIO
pacnonoXeHUs OCHOBHbIX PAallOHOB HepecTa MUHTas
K r. [leTponaBnoBck-KamMyaTckui, YTO NO3BONSET exe-
rofiHo, B TEYEHME MPAKTUYECKM BCErO Nepmnosa BOCNpo-
M3BOACTBA (MapTe—Mae) NPOBOAUTb 34eCb KOMMIEKCHbIEe
(MXTMONNAHKTOHHBIE, TMApONOrnyeckme) cbémku. B pe-
3yNbTaTe MHOTFOJNIETHUX UCCNEeA0BaHUIA, KOTOpbIE Bbl-
nonHsaTca ¢ 1974 r., nogpobHO n3yyeHbl 0CoOBEHHOCTH
BOCNPOM3BOACTBA MUHTas [3010TOB, AHTOHOB, 1986; AH-
TOHOB, 1991], B T. U. Ha OTAENbHbIX YyY4aCTKax apeana pas-
MHOXeHWS — B rNyBOKOBOAHbBIX KAaHbOHAX ABaUYMHCKOro
3anmBa [bycnos u ap., 2004], B TMXOOKEaHCKMX BOAAX Ce-
BepHbIX Kypunbckux octpoBoB U KOro-BoctouHoi KaMm-
yatku [bycnos, 2001; bycnos, TenHuH, 2007], B KpoHou-
KoM 3anuse [Cepreesa, 2019]. [poBeneHbl cneunanbHble
MCCNenoBaHMS Mo BAMSHMIO HA HEPEeCT BOCTOYHOKAMYAT-
CKOro MUHTas AUMHaMuKu Bog, [banbikuH, TenHuH, 1998],
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n3yyeHbl ocobeHHOCTM 3MbpuoreHesa [bycnos, Cepree-
Ba, 2009], pazpaboTaHbl METOAMKM OMpeneneHns fathl
Hauyana Hepecta [Cepreesa u ap., 2012], oueHkM ybbIIM
M NPOAYKUMU UKPbl B KAHbOHAxX ABAaYMHCKOroO 3anuBa
[MnbuH, Cepreesa, 2014; UnbuH, CaywkuHa, 2022].

Pe3ynbTaThl eXeroaHbiX UXTUOMNAHKTOHHbIX Cbé-
MOK NO YYETY BbIMETAaHHOM MKPbl BOCTOYHOKAMYaTCKOroO
MUHTas HaxXo4aT CBOE NpakTUYeckoe NpuUMeHeHue npu
oueHke pecypcoB pbi6 3Toi nonynauuun. C 2007 r. gng
3TUX Lenen UCnonb3yeTcs MOAENbHbIM NOAX0H — KO-
roptHag mogenb «CuHTes» [UnbuH u ap., 2014], B koTO-
po¥i B Ka4ecTBe MHAEKCOB A9 HACTPOMKM NPUMEHSIOTCS
oueHKn Buomaccel NnpounsBoauTenen, obliee KONMYECTBO
BbIMETAHHOM MKpPbl HA MOAUMTOHAaX ABAaYMHCKOrO 3ai1MBa
ny HOro-BoctouHoi Kamuatku, npoayKLMUS UKPbI B 3MKU-
LEeHTpe HepecTa, pacnosiioxkeHHoM B «CeBepHOM» KaHbO-
He ABauMHCKOro 3anuBa.

Cnepyet 0TMeTUTb, YTO, HECMOTPS Ha obunue ny-
6MKaLMIA, NOCBALLEHHBIX BOCMPOU3BOACTBY BOCTOYHO-
KaMyaTCKOro MWHTas, nocieaHue ceefeHns 06 UHTEH-
CMBHOCTM HepecTa, 0COBEHHOCTAX pacrnpeneneHns UKpbl
pbib 3TOM MonynsaumMu Ha BCEM apeane pa3MHOXEHMUS
orpaHuymsatotca 2006 r. [bycnos, 2008], mexronosow
[MHaMKKe HepecToBOro 3anaca, MHAeKcax, Ucnonb3ye-
MbIX B MOAeNbHbIX pacyétax — 2019 r.[BapkeHTuH 1 gp.,
2021]. HacTtosawas nybnmkauus npusBaHa BOCNOAHUTb
CO343aBLIMICA MHDOPMALMOHHDBINM Npoben, Nnpu 3TOM Ang
uccnenoBaHus BolbpaH nocnegHmnin 10-neTHUin nepuoga,
Bktoyasa 2022 r., kKak Hanbonee BaXKHbIA C NPAKTUYECKON
TOUKM 3pEHMUS.

TakuM 06paszom, Lenb paboTbl — 0XapaKTepn3oBaTb
HEKOTOpble BOMPOCHI BOCMPOM3BOACTBA BOCTOYHOKAM-
YyaTckoro MuHTas B nocnegHue 10 nert. [ocTaBneHsbl cne-
[AytoLme 3a43a4mn: ONMCaTh PaloHbl Pa3MHOXEHUS; Npea-
CTaBWTb cBeaeHus 06 obuiem KonmyecTee BbIMETAHHOWM
MKPbl MUHTas Ha CTaHAAPTHbIX MOMUTOHAX, COCTOSHUM
HepecToBOro 3anaca; onucaTtb 0COBEHHOCTU BEPTUKANb-
HOrO pacnpeneneHns UKpbl MUHTas.

MATEPUAN N METOAUKN

B ocHOBY cTaTbM NMONOXEHbI pe3ynbTaTbl KOMMAEKC-
HbIX (UXTMOMNAHKTOHHbBIX, TMAPONIOrMYEeCcKnX) UccnenoBa-
HWHM, BbIMONHEHHbIX Ha NoNMroHax B KpoHoukom u ABa-
YMHCKOM 3anmBax, y KOro-BoctouHoi Kamuatku 1 ceBep-
HbIX KypunbCKuXx 0CTpOBOB, a Takxe B rMy6oKOBOAHOM
«CeBepHOM» KaHbOHE, paCnoN0XeHHOM B ABaUYMHCKOM
3anuBe, B 3uMHe-BeceHHUI nepmog 2013-2022 rr. Ha
Hay4YHO-uccnepgoBaTenbckmux cygax «KamyatHMPO»
n «bBN®-BHUPO» (Tabn. 1).

3a paccMaTpuBaeMblit Nepuog BCe MOAUTOHbI NOJ-
HOCTbIO yaanocb o6cnenoBatb TONbKO ABaxAabl — B 2016
n 2021 rr. (cM.Tabn. 1). MpakTUyeckn exxerogHo uccneno-
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A.N. BAPKEHTUH, A.9. CAYLLKUHA
O HEKOTOPbIX BOMPOCAX BOCMNPOU3BOACTBA MUHTAG B TUXOOKEAHCKMX BOAX,
MPUNETAIOLLMX K KAMYATKE M CEBEPHBIM KYPUJIbCKUM OCTPOBAM B 2013-2022 rr.

Tabnuua 1. iHdopMaums 0 NpoBeAEHHBIX KOMMNEKCHBIX (MXTUONNAHKTOHHbIX, TMAPOAOrMYECKMX) MCCNea0BaHUaX
B TUXOOKEAHCKMX BOAAX, NpUerawmx K nonyoctpoy Kamuyatka u ceBepHbiM KypuibCKMM 0CTpoBaM

Table 1. Information on complex (ichthyoplankton, hydrological) surveys conducted in Pacific waters adjacent
to the Kamchatka Peninsula and the northern Kuril Islands

Monuron
Ton, CyaHo o o
«CeBepHbIif» KAHbOH KpoHoukuit ABaunHCKuii lOro-Boctok CeBepHble Kypunbl
3anuse 3a/iMB
2013 ?;:iei?":gk ;11'(;2;22665.14055; 5-705  22,25-27.04  27.04,7-8.05 ~
p Map 122, £2TT T 2424 31/31 33/28
TbIHOB» 7/7
MPTK-316, MPTK 12,18,21,25.03; 15-18.04
2014  «MHxeHep Map- 5,10, 22,30.04 - _ -
S S I 65/63
TbIHOB» 8/6
24,30.01; 7,9,12, 16, 19,
e 20,0500, 11.08 - - - -
2015 ’ 10/0
HUC «AMuTpHit ~ ~ B 27-29.04 26-27.04
[MeckoB» 37/0 35/0
23.04; 3,7.05 4-7.05 24-25.04 27-28.04 B
5016 MPTK-316 3/1 29/0 31/30 31/30
HUC «Omutpuii 3 3 3 3 3-10.05
MeckoB» 66/0
MPTK «MixeHep 14,22, 24,28.03; 1.04:3.05  1-305 1872026727 0 5004
2017 \apreiHos» 6/6 23/16 3004,1.05 32/29 -
P 34/34
2013 MPTK «/ixenep 16,22,25.03; 3,7.04 2‘;'_225(‘)%4; 10-12.04 18-20.04 B
MapTblHOB» 5/4 38/28 34/33% 31/29
5019 MPTK «Mhxenep 9,11,12.04 28-30.04 14-16.04 21-22.04 B
MapTblHOB» 3/3 26/20 38/38 33/32
7,20.03;
2020 P /7
HNC «Omutpuit : _ B 3 26-30.04
[eckoB» 41/39
MPTK «MHxxeHep 24.04 6-7.05 23-25.04;
MapTbIHOB» 1/0 29/29 30.04-1.05 - -
2021 29/8
HUC «Omutpuit 3 _ B 25-27.04 23-25.04
MeckoB» 35/0 36/0
MPTK «MHxxeHep 23,25.03; 25-2704  71719- 3-5.05
2022\ breiHoBY 2.1004 26/26 2004 31/26 -
p 4/4 36/36

Mpumeyarue: * Hap 4epToit — Cpoku paboT, Nog YepTOM KOIMYECTBO UXTUOMIAHKTOHHbIX / TMAPONOrMYECKUX CTaHLUMINA.

BaHMS NPOBOAMAUCH HAa NOAUroHax B KpoHoukoMm u ABa-
YMHCKOM 3anuBax, y KOro-BoctouHon KamuaTtku; y Ceep-
HbiX Kypun cbéMku Ha cynax «bBUDO-BHUPO» BbinonHeHbI
4 pasa.

MccnepoBaHua nposoaunun B 2 3tana. Ha nepsom
3Tane, HaYMHas C MapTa, B HEKOTOPbIE rofAbl — C IHBaps—
deBpans (2013, 2015 rr.), n fo cepenmHbl anpens, a B OT-
[enbHble rofbl — A0 Havyana Mas — BbINOJIHANM TOTalb-

Tpyas BHMPO. 2022 . T.189. C. 105-119

Hble 06/10Bbl UXTUOMNNAHKTOHA B penepHOM Touke, pacno-
noxeHHon B «CeBepHOM» KaHbOHE ABaUMHCKOrO 3a1MBa,
N0 BO3MOXHOCTU, C MEPUOANYHOCTbIO 3-5 cyT. (puc. 1A).
OcHOBHble 334a4M 3TOrO 3Tana — ONpenennTb CPOKK Ha-
Yyasia MaccoBOro HepecTa MUHTas U, Npn HeobxoanMMo-
CTU, CKOPPEKTUMPOBATb CPOKM Hayana y4ETHON CbEMKM
Ha BCel akBaTOpUM paloHa UCCNEefOBaHMIA; paccynTaTb
NPOAYKLMIO UKPbI AN NONYYEHUS MHAEKCA COCTOSHUSA
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Puc. 1. CranpapTHas cxema CTaHUWUWA KOMMNAEKCHOW (MXTUOMNAHKTOHHOWM, TMAPONOrMYECKON) CbEMKMN B TUXOOKEAHCKMX BOAAX
KaMyaTtkm u ceBepHbix KypuabCkMx OCTPOBOB M pacnonioXeHne penepHOi TOUKM (BblaeneHa KpacHbiM LBeToM) B «CeBepHOM»
KaHboHe ABauMHCKOro 3anuBa (A), CxeMa pacnofNoXeHus CTaHUMIA NOCNOMHbIX (KpacHble Kpyru) 0610BOB B ryHOKOBOAHBIX
KaHboHax KpoHoukoro (1-2), ABaunHckoro (3 — «CeBepHbli» KaHbOH; 4 — «LleHTpanbHbIi» KaHbOH; 5 — «HOXHbI» KaHbOH)

3anMBOB, Ha wenbde y KOro-BoctouHoi Kamuatku (6-8) (Bb)

Fig. 1. Standard scheme of stations of complex (ichthyoplankton, hydrological) survey in the Pacific waters of Kamchatka and

northern Kuril Islands and location of reference point (highlighted in red) in “North” canyon of Avacha Bay (A), scheme of

stations location of layer-by-layer (red circles) surveys in deep canyons of Kronotsky (1-2), Avacha (3 — “North” canyon; 4 —
“Central” canyon; 5 — “Southern” canyon) bays, on the shelf near southeast Kamchatka (6-8) (B)

HepecToBOro 3anaca. Bcero B paccMatpuBaeMbiii nepu-
0[, eXXerofiHo BbinonHsaau ot 1 go 5 o6nosos.

PaboTbl npoBoAMAN B OAHUX U TEX Xe KOOpAMHA-
Tax (52°54,7 c. w., 159°01,0 B. o.) Hap rny6uHoi 550 m.
ToTanbHbIM 0610B BbIMOAHAAM OT AHA A0 NOBEPXHOCTHU.
NccnenoBaHUs conpoBOXAANUCh U3MEPEHUIMU TEMME-
paTypbl U CONEHOCTU BOAbI MOCPEACTBOM 30HAMPYHOLLErO
ruaponornyeckoro komnnekca ASTD102 RINKO-Profiler
(JFE Advantech Co., Ltd., inoHuq).

Ha BTOpOM 3Tane — OpPUEHTUPOBOYHO C CepeuHbl
anpens rno Hayano Mas — BbIMOJHAAM YUYETHYIO CbEMKY
Ha BCeW akBaTOPUM UCCNeLOBaHUN Haf rnybuHamu oT
15 po 1750 M: cHavana — Ha nonuroHe B ABaYMHCKOM
3a/u1Be, 3aTeM Y 0ro-BOCTOYHOM OKOHEYHOCTU KaMyaTku
n ceBepHbIX KypnnbckuMx oCTPOBOB A0 HOXXHOM OKOHEYHO-
ctn 0. Mapamywup, notom B KpoHoLKOM 3anuBe. 3apaum
3TOro 3Tana — OueHUTb obLiee KoNUMYecTBO BbIMETaHHOWM
MKPbl HAa BCEM HEPECTOBOM apeasie BOCTOYHOKAMUaTCKO-
ro MMHTas U onpeLenntb HepecToBbli 3anac. C 2004 r.
uccnenoBaHMa NPOBOAATCS NO CTAHAAPTHOM CETKe CTaH-
Ui (cm. puc. 1 A). UxTnonnaHkToH 06naBanBanu B cnoe
600-0 M, a Ha MeHbwMKX M306aTax — OT AHA A0 NOBEpX-
HocTu. Mpu BbinONHEHMM 06N10BOB K CETM NpUKpennanu
rMAPONOrNYECKUit 30HA, AN GUKCALUU USMEHEHUI TEM-
nepaTtypbl U CONEHOCTM BOAbI C FNyOUHOM.

B HekoTOpble rofibl C LeNbio BbISCHEHUS 0COBEHHO-
CTelt BEPTUKANbHOIO pacrnpeneneHms UKpbl U TIMYUHOK
MUHTaa B rNyH6OKOBOAHbIX KaHbOHaxX ABaunHCKOro u Kpo-
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HOLIKOTO 33a11BOB, Ha Wenbde y ro-BOCTOYHOM OKOHEeY-
HOCTM MOJIyOCTPOBA BbIMOMHANAM MOCAOMHbIE 00/10BbI
(puc. 1B, Tabn. 2). Mpu 3TOM B KaHbOHAxX Noo4YepERHO 06-
naenueanu cnou soabl: 0-25,25-50,50-100, 100-200,
200-300, 300-400, 400-550 ™M, Ha wenbde — 0-25,
25-50,50-100, 100-gHo. MiccnepoBaHuMs conpoBoOXaa-
JIMCb U3MEPEHUEM TEMMEPATYPbl U CONEHOCTM BOAbI NO-
CpeAcTBOM MMAPONOrMYECcKOro 30HAa.

[ng uccnepoBaHuit cnonb3oBanu nebéaky c Hamo-
TaHHbIM Ha 6apabaH TpocoM guameTpoM 6,2 MM, 0bLen
anvHon okono 700 M. [InMHY BbITPAaBAEHHOrO Tpoca
KOHTPOAMPOBANM NoCpeacTBoM 6a0K-CYETYMKA, YepE3
KOTOPpbI/ TPOC BbIBOAMAMN HA rpy30Byt0 cTpeny. [pu no-
MOLLM CTPenbl OCYLWEeCcTBASAN CNYCK-NOABEM 060pya0-
BaHMSA.

Ha Kaxaon KOHTPONbHOM TOYKE CYAHO NIOXMAOCH
B Apelid pabounum 6opToM Ha BeTep. [INMHY BbITpaBIEH-
HOro TpOCa ONpeaensnu B 3aBUCUMOCTU OT IyBUHbI Me-
CTa Mo 3XO0M0TY M YIa HaKJIOHA TPOCa, KOTOpbIi onpeae-
NANN BU3YaNbHO.

06noBbl UXTMOMNAHKTOHA NPOBOAMAMN CTAHAAPTHOM
cetbto MKC-80 (Nnpu BbINONHEHUM NOCAOMHbBIX 0610BOB
MCNONb30BaNM 3aMblKaTesb), KOTOPY MOAHUMANU CO
ckopocTbto 0,5-0,6 m/c. Mocne nogbéMa cHapsXKeHUS Ha
nanyby, HUKHIOH YaCTb CETU B Pa3BEPHYTOM MOLHATOM
BMAe 06MbIBanu BOAONM U OT HEE OTAENANMN HAKOMUTENb-
HbIW CTakaH. MXTMonnaHkToH dukcmpoBanu B 4 %-HOM
pacTBope popmanbaerMaa 4nsa nocaeayowen TpaHcnop-
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Ta6nuua 2. CBefeHMS O BbINMOJHEHHbIX NOCI0MHBIX 06/10BaX MXTUOMNIAHKTOHA B TMXOOKEAHCKMX BOAAX,
npuneratowmx K noayoctposy KamuaTka

Table 2. Information on layer-by-layer ichthyoplankton surveys in Pacific waters adjacent to the Kamchatka Peninsula

fon Paiion Cpoku Konuuecrso o6nosos
«CeBepHbIi» KaHbOH 15.04 8
«LleHTpanbHbIM» KaHbOH 15.04 8
2013
«HOXKHbIV» KaHbOH 15.04 7
Wenbd HOBK* 08.05 3
2014 «CeBepHbIi» KaHbOH 12,21.03; 05,11, 22,30.04 42
2015 - - -
«CeBepHbIIN» KAHbOH 23.04
2016
Wenbd HOBK 28.04
2017 «CeBepHbIi» KaHbOH 22,24,28.03;1,4-5.04 58
«LleHTpanbHbIN» KaHbOH 4-5.04 27
2018 - - -
«CeBepHbIi» KaHbOH 12.04
2019
KpoHoukui KaHbOH 11.04
«CeBepHbI» KaHbOH 7:03; 10,15, 15.04; 34
2020 P 11-12.05
KpOHOLKMI KaHbOH 30.04 5

* — KOro-BocTtoyHasa KamuaTtka

TMpOBKM Npob 1 kKamepanbHoM 06paboTku B nabopaTop-
HbIX ycnoBusax B «kKamyatHNPO».

KamepanbHas o6paboTka MXTUOMNAHKTOHHbIX
npo6 3ak/tyanacb B onpefeneHnn BUAOBOro cocra-
Ba, MOACYETE KONIMYECTBA MKPUHOK, TUUUHOK, Onpe-
LeNneHun ctaaui pa3ButmMa aMOpUOHOB Mo 4-6anbHOM
wkane T.C. Pacca [1933], aganTMpoBaHHOW AN MUHTas
H.H. TopbyHoBo# [1951]. Ins 3Toro ynos nomewanu
B Yawky MeTpu, u3 obwWwein Maccol NNAHKTOHA OTAENAU
UXTUONNAHKTOH. [Ing onpeneneHna ctagui pasBuTuS
3MbpuroHoB 100 nkpmHok nnbo BCro Npoby, ecnun B HEN
meHee 100 nkpuHOK, NnpocMaTpMBanu non GMHOKynS-
poM. Cpeau MKPUHOK BblAeNsan Nornbunx, K KOTopbiM
OTHOCU/IU U HEOMJIOLOTBOPEHHbIE (6€3 BUAMUMBIX NpU-
3HaKOB ApobBNeHUs) IMOPUOHBI C HapyWeHUaIMK pas-
BUTUS.

Onqa pacyéta HepecCcTOBOro 3anaca MMHTAs yao0BbI
MKPbI MO CTAHLMAM CHayana rnepecymTbiBanu Ha 1 M2,
YNnoBMUCTOCTb CETU NPUHUManKu paBHol 1. [anee, c no-
mMoubto nporpammbl TMC «KapTtMactep 4.1» paccunTbl-
Banu obuiee KONUYECTBO YUYTEHHOM MKPbl HA KaXA0W
CTaguu pasBuUTUA ANS KaXAoro o6cnenoBaHHOro nonum-
roHa (cM. puc. 1A). laHHble MHTEPNONMPOBAAN METOAOM
«2D-CnnaiH annpokcMMauumns.

MN3MeHeHWe CyTOUHOM NPOAYKLMM HauanbHOM CTaguu
pa3euTns B «CeBepHOM» KaHbOHE annpoKCMMUPOBANHU
ypaBHEHMEM B YaCTHbIX NpOM3BOAHbIX [UnbuH, Cepree-
Ba, 2014; UnbuH, CaywkuHa, 2022].
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HepecToBbiii 3anac no pe3ynbraTaM UXTUONNAH-
KTOHHbIX CbEMOK oL.eHuBanu no Mmetoaunke T.M. KaunHomn
n H.T. Cepreeson [1978]. Ans MoaenbHbIX pacyéTOB UC-
Nonb30BaNM KOropTHY mogenb «CuHTes» [MnbuH v ap.,
2014].

PE3YNbTATbl N OBCYXXAEHUE

PatioHbl ukpomemarus

PaHee cneumanuctamu 6bino BblaeNeHo ABa TMNA He-
pecta BOCTOYHOKAM4aTCKOro MUHTas — ry6OKOBOLHbIM
n wenbdosbii [bycnos, TennuH, 2002; bycnos u ap.,
2004; Cepreesa, 2019]. MNepBbivi HabAAAETCA B BEpLUM-
Hax rnyboKOBOAHbIX KAHBOHOB ABAaUYMHCKOIO 3a/IMBa Haj,
rny6bunamu 400-500 ™m, yTo, no MHeHuto A.B. bycnosa
[2008], sBnsgetca aganTauunen K KOMNAEKCY KBasucTaum-
OHapHbIX FTMAPONIOrMYECKUX YCIIOBUIN, POPMUPYIOLLUXCS
B 3TUX paioHax, bnarogaps 4eMy MKpUHKM He BbIHOCSTCS
U3 BNaguH. 30eChb Xe KOHLEHTPUPYIOTCA U IMYUHKU MUH-
Tas, a TakXkKe NIaHKTOH, 4To obecneynBaeT NIMYMHOK KOp-
MOM Mpu Nepexoae Ux Ha 3K30reHHoe nNuTaHue. MUHTaw
TaKXe HepecTUTCs U Ha wenbde, HO MacwTabbl ero no
CPaBHEHMIO C Fy6OKOBOAHBIM MKPOMETAHWEM HEBENUKM.

BTopo#i TMN MKpOMeTaHUs, B OCHOBHOM, XapaKTepeH
[N 1Oro-BOCTOYHOM OKOHEYHOCTU KaMuaTku 1 ceBepHbIX
Kypunbckux octposos [bycnos, TenuuH, 2007]. Hepect
34eCb NPOUCXOAUT B palioHe AeicTBUS Me3oMaclTab-
HbIX KPYrOBOPOTOB BOJA LMKJIOHUYECKOTO U aHTULMKIIO-
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HMYECKOro HanpaB/ieHMUs, B 30HaX MOCTOSIHHOIO 3aTOKa
TENMbIX NPOMEXYTOUHbIX BOA Ha rnybuHax go 100 m
(cpepHss rnybuHa — 80 M). Hanbonee MHTEHCUBHbBIN He-
pecT NpOUCXOAUT Ha akBaTopumn mMexay 6. BecTHUK u o.
Wymuwy.

B uenom, 3T0 NOATBEPXAAETCS U HOBBIMU AAHHBIMMU,
nonyyeHHoiMm B 2013-2022 rr. Ha puc. 2 npeactaBneHsl
CXeMbl pacnpefeneHus ukpbl Ha | ctaguu passutusg, no
KOTOPbIM MOXHO ONpeaenuTb paoHbl HepecTa. BuaHo,
yto B KpoHoukom 3anuse B 2016, 2018-2019, 2022 rr.
OCHOBHOE MKPOMETaHMe NpoTeKano Han rnyboKoBO-
OHbIMM KaHboHaMu. B 2013, 2020 u 2021 rr. 3aMeTHble
KOHLEHTpaLUKN MKPbl HabnoaanmMch Ha wenbde K cese-
py oT n-oBa LUunyHckuit. KonuuectBo MKpbl B npobax
6blSI0 HE3HAYMTENBbHBIM U HE NPEBbILWANO 3,6 TbiC. WT./M?,
a B cpegHeM — 457 wt./mM? (1abn. 3). OTMETUM, UTO paHee,
B OTZE/bHble FoAbl MI0THOCTb MKPUHOK B KpOHOLKOM 3a-
nvee pocturana 25-30 Toic. wt./mM? [Cepreesa, 2019].

B ABauMHCKOM 3anMBe MUHTaW HepecTunca npe-
MMyLLeCTBEHHO HaA rnyboKoBOAHbIMK xenobamu
(cM. puc. 2). KonmyecTBo MKPbl HA Ha4YanbHOW CTaguu pas-
BUTMSA B NpoBax Ha 3TOM MOAMIOHE Obl1I0 MHOTOKPAaTHO
BbiWwe, yeM B KpoHoukoMm 3anuse (cM. Tabn. 3). Makcu-
ManbHOEe 3HayeHue oTMeyeHo B 2017 r., a MUHMMaNb-
Hoe — B 2021 r. OyeBuAHO, 4TO B MOCNEOHEM CAyyae
MKpa 6bl1a HefoyYTeEHA, MOCKO/bKY B CMEXHble roabl eé
KONn4ecTBo H6b110 B pasbl HonbLue.

Y 10ro-BoCTO4HOM OKOHEYHOCTM nonyocTtpoBa Kam-
yaTka HaubonbluMe KOHLEHTpPALUMU UKPbl OTMEYEHbI
B 2013, 2015 u 2019 rr. (cm. Tabn. 3). Ha nonuroxe y Ce-
BepHbiXx Kypun konnmyectso ukpbl B Npobax, B LenomM,
6b110 conocTaBMMO € TakoBbIM Yy KOro-BoctouHoi Kam-
YaTKK.

B 2015-2016, 2021 rr. ukpoMeTaHMe MUHTAS Npo-
Tekano npaktuyecku y Bcert KOro-BoctouHon KamuaTt-
KM, @ Takxke y ceBepHbiX KypnnbCKuMx oCTpOBOB BMOTb
[0 0KHOM OKOHe4YHocTu o. MNapamywup, a B 2021 r. —
U 1oXHee, HanpoTus YetsépTtoro Kypunbckoro nponuea
(cM. puc. 2). B 2018 1. KOHUEHTPALMUM MKPbI OOHaPYXKEHbI
TOMbKO A0 cpeaHent yactm o. Mapamywump. B 2015 r. yc-
JIOBHbIW LEHTp pacnpeneneHunst MKpbl MMHTas Ha4yanbHOM
CTaflMM pacnonarancs ceBepHee v Hag 6onblunMmu rnybum-
Hamu, yem B 2016 n 2021 rr. (puc. 3).

PaHee A.B. bycnos u 0.b. TenuuH [2007] mexropo-
BYI0 AMHAMWKY HEpecTa MUHTas B YKa3aHHOM paioHe
CBSA3bIBANIU C YUC/IEHHOCTBIO NPOU3BOAUTENEN: NPU HU3-
KOW BeIMYMHE HEPECTOBOIO 3anaca MHTEHCMBHOCTb BOC-
Npou3BOACTBA Ha Wenbde MUHUMANbHA, 8 UKPOMETaHue
NMPOUCXOAMT B €ro CEBEPHOM YacTu, C YBEJIMYEHUEM PO-
[MTENbCKOro CTaAa paioH BOCNPOM3BOACTBA pacumpseT-
CS K 10Ty, MHTEHCUBHOCTb HepecTa Bo3pacTaeT. B atu roabi
M B Ha4aNibHbIA NEPUOL CHUXKEHUS YNCIEHHOCTU OCHOB-
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Puc. 2. Pacnpepnenenune nkpbl MMHTas Ha | cTaguun paseutus
B TUXOOKeaHCKMxX Bodax KamuaTku u ceBepHbix Kypunbckux
octposos B 2013-2022 rr.

Fig. 2. Distribution of walleye pollock eggs in the | stage in
the Pacific waters of Kamchatka and the northern Kuril Islands
in 2013-2022
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Tabnuua 3. KonnyecTBo MKpbl MUHTas Ha | cTagmu pa3euTus B npobax (WT./M2) No pe3ynbTaTtaM UXTUOMIAHKTOHHbIX CbEMOK Ha
NOJMIMTOHAaX B TUXOOKEAHCKUX BOAAX, Mpuneratowmx K KaMyatckoMy nonyocTpoBy U ceBepHbiM KypunbckuM oCcTpoBaM

Table 3. Quantity of walleye pollock eggs at the | stage in samples (pcs/m?) according to the results of ichthyoplankton
surveys at the polygons in the Pacific waters adjacent to the Kamchatka Peninsula and the northern Kuril Islands

loabi/Monuros! KpoHoukuit 3anus ABa4MHCKMI 3anuB lOro-Boctok CeBepHble Kypunbl
2013 0-544/92* 2-116046/6089 2-7846/970 -
2014 - 0-161644/2938 - -
2015 - - 0-8432/1067 0-3822/496
2016 0-124/34 2-5634/631 0-4194/920 0-3116/222
2017 0-64/5 0-199152/5874 0-2218/259 -
2018 0-386/48 0-104440/3481 0-3008/671 -
2019 0-1146/222 0-34774/1465 0-7226/1268 -
2020 0-46/10 0-105738/3432 - 0-1412/196
2021 0-220/27 0-2828/296 0-2186/271 0-2382/346
2022 0-3600/457 0-113968/3449 0-810/135 -

lpumeyarue: * MUH. — MaKc./cpefHee.
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Puc. 3. MexronoBas AMHaMuKa NoJIOXKEHUS YCNOBHOIO LEHTPa pacnpeaeneHna nKpbl MMHTaa Ha | ctapmm pa3BuUTHA Ha LLIeJ'Ibee
B TUXOOKEAHCKMX BOAAX, NpuUeravnwmx K noayoCcTpoBy Kamuatka un CeBEpHbIM KypVIﬂbCKMM oCTpoBaM

Fig. 3. Interannual dynamics of the position of the conditional center of distribution of walleye pollock eggs at the | stage on
the shelf in the Pacific waters adjacent to the Kamchatka Peninsula and the northern Kuril Islands

HOe pa3MHOXeHWe NPOUCXOAUT B KXKHOM YacTn panoHa
BOCMNPOM3BOACTBA — Mexay nonyoctposom Kamuartka
u CesepHbiMu Kypunamu. lNpu cpegHeM ypoBHe 3anaca
HepecTunuLLe BHOBb COKPALLAETCS B CEBEPHOM Hamnpas-
NeHuu.

PaccmatpuBaembit HaMK MHTEpBan NeT NPULWENCS Ha
nepuof CHUXEHUs HepeCcTOBOro 3anaca BOCTOYHOKAM-
4YaTCKOro MWHTAf, 0 YEM CBUAETENbCTBYIOT Kak pe3yib-
TaTbl UXTUOMNAHKTOHHbIX UCCNEA0BAHUNI, TaK U MOAENb-
Hble pacyéTbl (puc. 4). 3a nocnegHue 20 neT HepecTo-
Bblii 3aNac N0 pe3ynbTaTaM UXTUOMIAHKTOHHbBIX CbEMOK

Tpyas BHMPO. 2022 . T.189. C. 105-119

yAanocb oueHuTb Tonbko 2006-2011, 2016 n 2021 rr.,
Koraa 611 obcnenoBaHbl BCE palioHbl BOCNPOM3BOA-
CTBa BOCTOMHOKAM4aTCKOro MmMHTas. Hanbonblume 3Haue-
HU4, 3adukcnpoBaHnbl B 2008-2010 rr. ¢ nukom B 2008 T.
(okono 1,2 MAH T), nOCNe Yero 3TOT MOKA3aTeNb CHUXANCS
mB 2016 r. coctaBun 670 Toic.T,a B 2021 r— 740 TbIC. T.

B 1abn. 4 npencraBneHbl cBeaeHus 06 obwem Konu-
YyecTBe YYTEHHOM UKPbl MUHTas NO CTaHAAPTHLIM NONMU-
roHaMm. BuaHo, 4to Ha OTAENbHbIX NOAMIOHAX 3TOT NoKa-
3aTeNb 3HaUYUTENIbHO BapbuMpoBan no rogam. Tak, B Kpo-
HOLLKOM 3anMBe KOJIMYECTBO MKPbl MOCAE MUHUMYMA
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Puc. 4. MexronoBas oMHaMuKa HepecToBoro 3anaca (SSB) BOCTOYHOKaM4aTCKOro MMHTag No MogenbHbiM (1) pacuértam
W npoueHTUNn ByTcTpen-pacnpeneneHus eé oueHoK, MUXTUOMNAHKTOHHBIM CbEMKaM (2)
Fig. 4. Interannual dynamics of spawning stock (SSB) of Eastern Kamchatka pollock according to model (1) calculations and
percentiles of bootstrap distribution of its estimates, ichthyoplankton surveys (2)

Tabnuua 4. Mexronosas AMHAMMKA KOIMYECTBA YYTEHHOM MKPbl MUHTAs BCeX CTaaui pas3BuTua (6e3 cMepTHOCTM) (TPAH MKP.) Ha
CTAHAAPTHbIX NMOMIMFOHAX B TUXOOKEAHCKMX BOAAX, MpUNerawLimx K nonyoctpoBy KamuaTka u ceBepHbiM KypunbCkuM 0CTpoBam

Table 4. Inter-annual dynamics of the number of accounted walleye pollock eggs of all developmental stages (without
mortality) (trillion eggs) in standard polygons in Pacific waters adjacent to the Kamchatka Peninsula and the Northern Kuril

Islands

no?::‘:;{l bl KpoHoukuit 3anMB  ABauMHCKMI 3a1UB lOro-BocTok C;;;z:::e Bcero ABa‘:g:;i(;gc:_z?(“ *
2013 3,756 66,488 8,991 - - 75,479
2014 - 11,319 - -
2015 - - 53,466 18,689 -
2016 0,639 6,525 9,939 10,095 10,095 -
2017 0,473 46,964 2,115 - - 49,079
2018 1,231 40,085 17,217 - - 57,302
2019 4,772 8,418 23,547 - - -
2020 2,211 53,408 - 11,924
2021 7,059 4,789 14,431 22,288 22,288 -
2022 11,817 43,840 4,812 - - 48,652

B8 2017 r.x 2022 r. yBennynnocb MHOrOKPaTHO M AOCTUINO
Hanbonbluero ans paccMaTpuBaemMoro nepuona 3Hauve-
Hua. B ABaumHckom 3anmse B 2019, 2021 rr., a, BO3MOX-
Ho, n B 2016 r. ukpa 6bina HegoyyTeHa. B uenoMm, Ha aTom
NOSIMIOHE MHTEHCUBHOCTb MKPOMETaHus Bbina NpuMepHoO
Ha ogHOM ypoBHe. ObLiee KOIMYECTBO YUYTEHHOW MKPbI
B cpegHeM coctaBnsno 46,1 TpaH ukp. Y 10ro-BocToka
KaMuyaTku MakcMManbHoe KONMYecTBO MKPbl 3adrKCUpo-
BaHo B 2015 r., a MMHMManbHoe — B 2022 r. B nocneaHem
cflyyae uKpa, BeposiTHO, Oblna HefoyyuTeHa, T. K. Fo40M pa-
Hee eé Konn4yecTBo 6bIN0 Honee Yem B 3 pasa bonblue.
Ha nonuroHe y ceBepHbix KypuabCKMX OCTPOBOB Hawu-
6onbluee KONMYECTBO MKPbl 3apernctpmpoBaHo B 2021 r.

Kak yka3biBanochb Bbllle, 0bLLee KOINYECTBO YUTEH-
HOM MKPbl MMHTAs Ha MOAMToHax ABaYMHCKOro 3anMBa
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n y KOro-BoctouHon KamyaTku ucnonb3yeTcs B Kayectse
OAHOr0 U3 MHAOEKCOB A5 HAacTpoikmn moaenu. Mo cpas-
HeHuto ¢ 2013 r., B8 2017-2018 rr. 3TOT NOKa3aTenb CHU-
3unca npumepHo B 1,3 pasa n B 2022 r. octancsg npumep-
HO Ha TOM Xe YpOBHe.

OcHOBHOE MKpOMeTaHWe MUHTas B ABaUYMHCKOM 3a-
NMBE NPOUCXOAMT B palioHe rnyboKOBOAHbIX KAHbOHOB
[bycnos, TenHunH, 2002; bycnos u ap., 2004], cpeamn Ko-
TOpbIX Hanbonblee 3Ha4YeHNe UMeEET, TaK Ha3blBAEMbIN,
«CeBepHbIi» KaHboH [MnbuH, Cepreesa, 2014; UnbuH,
CaywkuHa, 2022]. B paccmaTpuBaeMmblil MHTEpPBan e,
MaKCMManbHasg NpoayKLMs UKpbl B 3TOM KaHbOHe 3ape-
ructpupoBaHa B 2016 r. (puc. 5). 3atem, B 2017 r., oHa
pe3Ko cHu3unacb, a B 2018, 2020 rr. — 6bin1a npuMepHO
Ha 0OQHOM YpOBHe.
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Puc. 5. MexrogoBas AMHaMuka npooykuumn UKpbl MUHTaA
B ((CeBepHOM)) KaHbOHE, paCcno/ioXXeHHOM B ABa4YMHCKOM
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Fig. 5. Interannual dynamics of walleye pollock egg
production in the “North” canyon located in Avacha Bay

Mo MopenbHbIM OLEeHKaM, MUK BMOMaCCbl NPOU3BO-
nutenen npuwénca Ha 2010 r. (1377 Teic. T), nocne yero
OHa nnaBHO cHMXanacb 1 B 2021 r. coctasnana 895 Thic.
T, YTO COOTBETCTBYET CpeaHEMY YPOBHIO (CM. puC. 4).

Bo3Bpalwasnch K BbISIBJE€HHbIM BbIllEe Pa3inynam
B AMCNIOKALMM OCHOBHbIX paiOHOB BOCMPOM3BOACTBA
BOCTOYHOKAM4YaTCKOro MMHTAs Ha wenbde ro-BoCcTou-
HOM OKOHeYHOCTM nonyoctpoBa KamyaTtka n CeBepHbIX
Kypwun, MOXHO npeanofioXuTb, 4TO, TOMUMO BENUUYUHDI
pPOAMTENbCKOrO CTafa, Ha MECTOMONIOXKEHUE LLEHTPA BOC-
NpPOM3BOACTBA OKAa3bIBAKT BAMAHUE U Apyrue dakTo-
pbl, U B YaCTHOCTU, TENNOCOAEPXKaHWe BOoA. B «Ténnbie»
(2015 r.) rogbl OCHOBHOM HepecT, 04eBUAHO, NpOTEKAeT
ceBepHee, YeM B «xonoaHbie» (2016 1) u «<HOpMasnbHble»
(2021 r.) [KpoBHWH 1 ap., 2022] (cMm. puc. 3).

BepmukaneHoe pacnpedeneHue ukpbl

PaHee, ncxoas us aHanusa BepTMKanbHOro pacnpe-
[eneHns UKpsbl, BbII0 YCTAHOBNEHO, YTO B IyOOKOBOAHbIX
KaHbOHax ABaYMHCKOro 3a7MBa U3 ropu3oHTa OCHOBHO-
ro Hepecta (400-600 M) MKpPUHKM MO Mepe pa3BUTUS
NoAHMMAIOTCS B Bbilenexawme cnou [bycnos, TenHuH,
2002]. BbikneB npeasiM4MHOK NMPOUCXOAMUT Ha rnybuHe
180-160 m, nocnie 4ero OHM NPOAOIKAT NOAHMMATLCS
B NOAMNOBEPXHOCTHbIE TOPU3OHTBI.

Mo ocpeaHEHHBIM 3a psia NeT pe3ynbTataM NocCaAom-
HbIX 06/10BOB, BbIMOJMIHEHHbIX B «CEBEPHOM» KaHbOHE
B 6/1M3KME CPOKM, OCHOBHOE KOMIMYECTBO MKPbl MUHTASA Ha
| ctapmun pazsutmna B 2013 r. yuteHo B cnoe 200-300 m,
8 2014 n 2020 rr— 300-400 m,a B 2019 r.— 400-550 m
(puc. 6). Bo BCce paccMOTpeHHbIe rofibl OCHOBHbIE CKOMe-
HMS MKpbl 6onee NO3LHUX CTaAMI pa3BUTUS OBHApPYXKEHbI
NMbB0 B TOM e rOpU30HTE, YTO U MKPA HaYyanbHOW CTafmm
(2020 r.), nnbo rnybxe (2013-2014, 2019 rr.).
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Puc. 6. Mexxronosas AMHaMMKa BEPTUKANBHOTO pacrnpeaeneHus
UKpbl MUHTas B «CeBepHOM» KaHbOHe ABaYMHCKOrO 3a/11Ba

Fig. 6. Interannual dynamics of vertical distribution of walleye
pollock eggs in the “North” canyon of Avacha Bay
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Ncxoas U3 BbiWEN3NOXEHHOTO, O4EBUAHO, BO-Nep-
BblX, YTO B HEKOTOpble roAbl OCHOBHOE MKpPOMeTaHue
MWHTas MOXeT NpoTekaTb U B 60/iee BbICOKMX FOPU30H-
Tax Boabl (B cnoe 200-300 M), ueM ykasbiBanu paHee
B cBoe pabote A.B. bycnos n O.b. TennuH [2002]. Bo-BTO-
pbIX, BEPTUKA/IbHOE pacnpeaeneHme Mkpbl MMHTas B «Ce-
BEPHOM» KaHbOHEe, O4EBMUHO, MOABEPXKEHO KaK BHYTpU-
rofl0BOM, TaK U MEXrofoBOl AMHAMWKe. B Mexronosom
nnaHe 3To MOXeT 6biTb CBA3aHO C BEPTUKANbHbIM [BU-
XEHWEM BOJ TEMAOro NPOMEXYTOYHOro CNos B paio-
He rny60KOBOAHbIX KaHbOHOB, KakK Obl10 NOKa3aHo Npu
nccnefoBaHUM M3MeHeHns 3HTanbnuu [KpoBHWH v ap.,
2022]. KopoTkonepuoaHble U3MEHeHUS MOryT 6biTb 06-
yCnoBneHbl KonebaHMeM TEpMOKIMHA UM BHYTPEHHUMMU
BoniHaMu [CabunuH, CepebpsiHHbIi, 2007], BbI3BaHHbBIMM
OBMXEHMEM PPOHTOB B aTMocdepe M OKeaHe, CTOHHO-
HaroHHbIMU SBNEHUAMM, HECTALLMOHAPHBIMU TEYEHUSMU
W BHYTPEHHUMU MPUNNBAMMU, BOZHUKAKOLWMMK Npu 0bTe-
KaHUMW HEPOBHOCTEW AHA MPUIMBHBIMU TEYEHUSIMU Y Ma-
TEPUKOBOrO CKMOHA. Tak, MO pe3ynbTaTaM CYTOYHbIX Ha-
6ntoaeHUR ¢ 3oHaAnpoBaHMemM 600-MeTpoOBOro Cnos Bos
C MHTEepBanoM B 3 yaca, BbinosHeHHbIX B 2006 r. B «Ce-
BEPHOM» KaHbOHe, YCTaHOBNEHO, YTO 06/1aCTb TEPMOK/IU-
Ha coBepLlana 3HaunTeNbHble BEPTUKA/bHbIE MepeMelle-
HMS, aMNAMTyLa B TeyeHune 6 yacos cocTaBasina bonee
100 ™ (puc. 7). AHanormyHble pesynbtaThl ObiAn nonyye-
Hbl B paboTe H.B. LWnbik [2010], no oaHHbIM HabnoaeHwui

18:0 21:00 0:00

OM ————

100m

200m

300m

¢ cuctembl byeB APIO B ceBepo-3anafHoM Yactu Tuxoro
oKeaHa.

BbinonHeHHbIe B pa3Hble rofbl U B pasHble CPOKK 06-
NOBbI B ABYX My60KOBOAHbIX KaHbOHax KpoHoLKoro 3a-
nuBa (cM. puc. 1 b,Tabn. 2), B uenom, nokasanu fOBOSIbHO
6nm3kue pesynbrathl (puc. 8). B kaHbOHE, pacnonoxeH-
HOM B CEBEPHOM YaCTW 3aNMBa, OCHOBHOE KOJIMYECTBO
MKpbl BCEX CTaAMI pa3BMBanoch B BepxHem 50-meTpo-
BOM C/10€, 3 B KaHbOHE, pacnoO0XXEHHOM B LieHTPasibHOWM
yactu 3anmBa: Ha | ctagun — B cnoe 0-50 m, a Ha -1l —
B cnoe 400-550 M. [ing BbISCHEHUS NPUYMH NOCNEAHErO
TpebyeTcs npoBeaeHne AONOHUTENbHbIX CNeLManbHbIX
uccnenoBaHuin.

Mo pe3ynbTataM ABYX MOC/JOMHbIX 0610BOB, Bbl-
NMOSTHEHHbIX B pa3Hble roabl M pasHble cpoku y HOro-
BoctouHon KamuaTtku (cm. puc. 1 b, Tabn. 2), ocHoBHOe
KOJIMYECTBO UKpPbl BCEX CTaAMI pa3BUBANOCh B BEPXHEM
50-meTpoBoM cnoe (puc. 9), uTo noaTBEpXKAAET M3BECT-
Hble TuTepaTypHble faHHblie [[TonyToB, Tpunonbckas,
1954].

BecbMa nHTEpeCcHbIMU NpeacTaBASOTCS pe3ynbTathl
NOCNOMHbIX 06/10BOB, BbINOJIHEHHbIX B 2014 1 2020 rr.
B «CeBepHOM» KaHbOHE B Te4YeHMe NpaKTUYeCcKn BCero
nepuopa Bocnpoussoactea. Ha puc. 10 BuaHo, uto no
Mepe pa3BUTUS HepecTa OCHOBHbIE KOHLLEHTPALMK UKPbI
no3aHux ctaguin passutus (l11-1V) oTMeyeHbl B Tex xe
ropusoHTax (kak npasmno — 400-500 M), yto 1 3M6pU-
oHOoB Ha I-Il cragmnax. Mpwn 3ToM ecnn 5 anpena 2014 r.

6:00 9:00 12:00

15:00

Puc. 7. CyTtouHoe u3MeHeHne TeMnepaTypbl Npu 30HAMPOBaHUK B «CeBepHOM» KaHbOHe ABaUYMHCKOro 3aiMBa

Fig. 7. Daily temperature change during sounding in the “North” Canyon of Avacha Bay
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Puc. 8. BeptukanbHoe pacnpepeneHue UKpbl MUHTas
B rNy6OKOBOAHbIX KaHbOHAX, PACNONOXEHHbIX B CEBEPHON (A)
U ueHTpanbHon (b) yactax KpoHoukoro 3anusa

Fig. 8. Vertical distribution of walleye pollock eggs in deep-
water canyons located in the northern (A) and central (B)
parts of Kronotsky Bay

uKpa Ha |-l ctagmMax KOHUEHTpMpPOBanach, B OCHOBHOM,
B CaMOM rny6oKoBOAHOM ropu3oHTe, 70 11 anpens Hau-
6onblwee y4TEHHOE KOAMYECTBO 3MOPMOHOB Ha | cTa-
[Mn 3aperucTpupoBaHo B ropmsoHTe 300-400 M, a Ha |l
ctrapum — 400-500 M. bnnskaa kapTuHa Habnpanaco
u 21 anpens, npu 3TOM OTMEYEHHAs B Npobax MKpa Ha
Il ctapmm TakKe yyTeHa, B OCHOBHOM, B ropu3oHTe 300-
400 ™. 30 anpens 0CHOBHbIe CKOMNeHUs 3MOPMOHOB BCEX
CTaaunin BHOBb 0TMeYeHbl B ropnsoHTe 400-500 m. Kak
yKa3blBanoCh Bbille, 3TO MOXET ObITb CBA3aHO C koneba-
HMEM TEPMOK/MHA UK BHYTPEHHMMM BoNHamu [Cabu-
HuH, CepebpsaHHbIi, 2007].

B otnnumne ot 2014 r., 8 2020 r. oCHOBHbIE CKOMAEHUS
uKpbl Habnwzanu B ropnsoHTe 300-400 M, npu 3TOM
MO34HSS MKPa YYTEHA B TEX XK€ FOPU30HTAX, YTO U paH-
HAas.

TakvM 06pa3oM, MOXHO NPeanon0XUTb, YTO roOpu-
30HTbl OCHOBHOTO MKPOMETAHMS MUHTas B ry6OKOBO-
[LHbIX KaHbOHAX U3MEHAIOTCA B MEXIO40BOM acnekTe,
4TO, CKOpee Bcero, 0byc/ioBNEHO U3MEHEHUEM BEPTU-
KalbHOrO MOJIOXKEHMS U NOWAAMN TEMSIOFO MPOMEXY-
TOYHOro cyiios. KpoMe T0ro, no Mepe pasBuUTUS UKPBI,
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Puc. 9. BeptukanbHoe pacnpepeneHue UKpbl MMHTAa Ha
wenbde Kro-BoctouHon Kamuatku: B Touke 6 (cM. puc. 16) —
8 mas 2013 r. (A); B Touke 7-28 anpensi 2016 r. (b)

Fig. 9. Vertical distribution of walleye pollock eggs on the
southeastern Kamchatka shelf: at point 6 (see Fig. 1B) — May
8,2013 (A); at point 7 — April 28,2016 (B)

B pe3y/nbTaTe BHYTPEHHWUX NPOLECCOB, MPOUCXOAALLUX
B KaHbOHaX (BHYTPEHHME BOJIHbI), OHA, TO NOAHMMAETCS
B BEPXHME C/IOMU BOAbI, TO OMYCKAETCS B HUXKHME.

3AK/TIOYEHUE

B 2013-2022 rr. oCHOBHOE UKPOMETaHWe MUHTas
B ABauMHCKOM M KpOHOLKOM 3annBax NpoTekano Hapg
rny6boKOBOLHbIMM KaHbOHAaMMu, a Ha wenbde y HOro-
BocTouHot KamuyaTtkm n ceBepHbix KypuabCKMx ocTpo-
BOB — Ha BCcel 06cnenoBaHHOM akBaTOpUU, B HEKOTOPbIE
rofbl — 1 toxHee o. NMapamywwmp. B 2016 u 2021 rr., koTo-
pble OTHOCATCS K «XONO4HOMY» U KHOPMANbHOMY» TUMY
NeT, COOTBETCTBEHHO, OCHOBHOW HepecT NpoTeKan xXHee
(Ha Tpasepse M. JlonaTtka), a B 2015 r., koTopbIf gBNSNCS
«TEMNIbIM» — ceBepHee (HanpoTus 6. BecTHuK).

Obuiee KONMYECTBO YYTEHHOM UKPbl MUHTas Ha Mo-
nvroHax AsaumHckoro 3anmea u y HOro-Boctounoi Kam-
yatkm B 2017-2018 rr. no cpaBHeHuto ¢ 2013 r. cHU3uK-
nocb ¢ 75,5 po npumepHo 53,2 TpnH mkp. B 2022 r. aToT
noKasaTesib 0CTaNCs Ha TOM e ypoBHe (48,7 TpAH ukp.).

MakcuManbHas npoaykumsa nkpbl B «CeBepHOM»
KaHbOHEe, pacnonoXeHHOM B ABaYMHCKOM 3anuBe, 3a-
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Puc. 10. Ce30HHas AMHaMMKa BepTMKaNbHOro pacnpeneneHus ukpbl MuHTas B «CeBepHOM» KaHboHe ABauYMHCKoOro 3anvea B 2014 r.
(cneea) 1 2020 r. (cnpaga)
Fig. 10. Seasonal dynamics of the vertical distribution of walleye pollock eggs in the “Northern” Canyon of Avacha Bay in 2014
(Left) and 2020 (right)
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pernctpupoBaHa B 2016 r. 3atem, B 2017 r., oHa pe3ko
CHu3unacb,a B 2018, 2020 rr. 6bina NpUMEPHO HA OAHOM
YypOBHE, paBHOM 0Konio 750 Thic. uKp./M2.

[0 MXTUONNAHKTOHHBIM CbEMKaM, Nocne nuka buo-
Maccbl npoussoautenen B 2008 r. (okono 1,2 mnH
T), 3TOT nokasaTtenb cHuxancs u B 2016 r. coctasnan
670 Tbic. T, 2 B 2021 r.— 740 TbIC. T. [TO MOAENbHbIM
OLEeHKaM, MakCMMYM HepeCcTOBOro 3anaca nNpuWenca Ha
2010 r. (1377 TbiC. T), nOCNE YEro OH MAABHO CHWMXan-
caunB 2021 r. coctasnsan 895 ThiC. T, UTO COOTBETCTBYET
CcpefHeMy YpOBHIO.

Mo ocpegHEHHBIM 3a pag NeT pe3ynbTataM Nocaomn-
HbIX 06/10BOB, BbINOJIHEHHbIX B «CEBEPHOM» KaHbOHE
ABauMHCKOro 3anuBa B 61M3KME CPOKU, OCHOBHOE KO-
JIMYECTBO MKPbl MUHTas Ha | ctagmm passutua B 2013 .
yuteHo B cnoe 200-300 m, B 2014 1 2020 rr.— 300-
400 M, 2B 2019 r.— 400-550 M. Bo BCce paccMoTpeH-
Hble Tofbl OCHOBHbIE CKOMJIEHUS MKPbl Bosiee NO3AHUX
CTaguii pa3BuTMsa obHapyXeHbl M6O B TOM e ropuU30H-
Te, YTO M MKpa HavanbHou ctagum (2020 r.), nimbo rny6-
xe (2013-2014, 2019 rr.). B kaHbOHe, pacnonoXeHHOM
B ceBepHOM Yyactu KpoHouKoro 3annea, OCHOBHOE KO-
NIMYECTBO UKPbl BCEX CTaAMi pa3BMBANOChb B BEPXHEM
50-mMeTpoBOM Cnoe, @ B KAHbOHE, PACMOMIOXKEHHOM B LiEH-
TpanbHOM ero Yactu — Ha | ctagmm B cnoe 0-50 M, a Ha
I1-11l — B cnoe 400-550 m. Mo pe3ynbrataM NOCAOMHbIX
06/10B0OB, BbIMOSIHEHHbIX B Pa3Hble roAbl U pa3Hble Cpo-
kn y KOro-BoctouHoi KamMuyaTtku, OCHOBHOE KONMYECTBO
MKpbl BCEX CTaaMi pa3BMBanoChb B BepxHeM 50-meTpo-
BOM C/l0e.

[OpM30HTBI OCHOBHOIO MKPOMETaHUS MUHTAA B INy-
HOKOBOAHbIX KAHbOHAX U3MEHSIOTCS B MEXI0A40BOM
acnekre. KpoMe Toro, no Mepe pasBUTUS UKPbI, B pe3ysib-
TaTe BHYTPEHHUX NPOLLECCOB, MPOUCXOASALLMX B KAHbOHAX
(BHYTpEHHME BOMHbI), OHA TO NMOAHUMAETCS, TO OMNyCKaeT-
CS B HWXKenexalyme ciou BoLbl.

KoHpnuKT unrepecos

ABTOpbI 3a9B1A10T 06 OTCYTCTBUM Y HUX KOHGDIMKTa
MHTEPECOB.

CobnopeHne 3TUMeCKMX HOpM
Bce npUMEHUMbIE 3TUYECKMNE HOPMDI cobnoaeHbl.
(MuHaHCcMpoBaHue
PaboTta BbinosHEHa B paMKax Foc3a,u,aHM9 Kamyat-

ckoro dununana ®IrbHY «BHUPO» («KamuyatHUPO»).
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