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Tuxookeanckas caiipa Cololabis saira sBAsieTca ogHMM M3 Hau6GOAEe MACCOBBIX TEAATHUECKHX BHOB PbIO
B CeBepHOM yacTu uxoro okeana. JluHamuka eé yroBoB u BbiroBa Ha ycuane B 1950—2015 rr. xapakre-
pH30BaAach XOPOIIO BbIPazKEHHOH KBa3HZEKaZHOH H3MEHYHBOCTDIO, CBA3aHHON C KPYIHOMACIITaGHbIMHU
kAuMaTHyeckumu npoueccamu B Cesepo- Tuxookeanckom peruone. OTMedeHa CTaTHCTHYECKH 3HAYMMast
nporusodasHas sasucumoctb (r = —0,45; p = 0,03) mexxay BpeMeHHbIMHU psAZAMH BbIAOBA Ha YCHAHE
(CPUE) u cpeanero sumuero (ssuBapb-anpean) unzgexca ocuuarsauuu Cesepo- TuxookeaHckux Kpyroso-
poros (OCTK) npu nyresom casure. [ IpoBeaénnblit anaAH3 BbIABHA TaK:e CTATHCTHYECKH 3HAYHMYIO
ceasp (r = 0,68; p= 0,0009) mexxay CPUE u sumunm ungexcom OCTK 8 1994—2016 rr., xorza
BPEMEHHOH psiJl MHAEKCA CABHHYT Ha D AeT BIepés; OTHOCHTEABHO BPEMEHHOTO Ps/la BbIAOBA HA YCHAHME.
BbiroB Ha ycuAHe Bo3pacTaA ¢ IOTeNAEHHEM [TOBEPXHOCTHBIX BOJ K BOCTOKY H CEBEPO-BOCTOKY OT SIroHuu.
STOT NATHAETHHIT BpeMEHHOI CZIBHT, 04eBU/IHO, CBsA3aH C paclipocTpaHeHHeM BoAH Poccbu, renepupyembix
cuctemoii «ceBepotuxookeanckoe korebanue / OCTK», us Boctounoit u uenrparbuoit yacreit Cesepuoit
[Tauuguxu na 3anaz. DTH BOAHDI JOCTHTAIOT €6 3aMaZHONR FPAHUIIbBI 1 MOZYAHPYIOT JeKazHble KOAeGaHHs
B cucteme teyennit Kypocio — Oftsicuo. Bmecre ¢ Tem, yaosbr caiippt 8 1950—1993 rr. ne o6uapyzxun
cratuctidecky sHauumoi casu ¢ uagexkcom OCTK npu casurax ot 0 70 5 Aet. Heobxoaumpr zarbueit-
1IIie MCCAeZ0BaHHs BAMSHHS KAUMATa Ha IHHAMHKY YMCAGHHOCTH THXOOKEAHCKOH Calpbl C IPUBAEYEHHEM
ZIOTIOAHUMTEABHDBIX 6HOAOTMYECKHX, POMBICAOBBIX H KAMMATHYECKHX JAHHBIX. OTO MO3BOAHT BIIAOTHYIO
N0ZI0HTH K paspaboTKe POTHO3a COCTOSIHHS 3arlaca Calpbl C yYETOM KPYTTHOMACIITAOHbIX KAMMATHYECKHX
IIPOLIECCOB B CEBEPHON YacTH |MXOro oKeaHa.

Karouesnie croBa: tuxookeanckas caiipa Cololabis saira, KAUMaTHYECKAst H3MEHIHBOCTD, OCIIUAASLIHS
Cesepo-TuxookeaHcKux KpyroBOpOTOB, TeMIlepaTypa MIOBEPXHOCTH OKeaHa, YAOBbI, BbIAOB Ha YCHAME.

BBEAEHUE
Tuxookeanckas caiipa Cololabis saira
(Brevoort, 1856) siBasercs oanum us nauboaee
MacCOBbIX TeAaTHYECKHX BHZOB PbI6 B CeBEPHOH
gactu Tuxoro okeana. Ona mupoko pacrnpezens-
etca or Asuarckoro nobepe:bst 10 AMepukaH-
ckoro Ha ray6une a0 230 M ¢ npeanoyTHTeAbHOM
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temmnepatypoit Boabl oT 15 g0 18 °C [[lapun,
1960, 1968; Odate, 1977; Eschmeyer et al.,
1983; Kosaka, 2000; Beasies, 2003; Ito et al.,
2004]. Caiipa oTHOCHTCS K KOPOTKOLIMKAOBBIM
BH/IaM, MPOZOAKHTEABHOCTb *KH3HH KOTOPOH
coctaBasteT okoAo AByX AeT. O6razast BbICOKMM
TEMIIOM POCTa, y:e B BO3pPACTe MOAYTOZa JAAH-
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BiusiHME KPYIHOMACIITAGHBIX KIMMATHIECKUX (PAKTOPOB Ha IMHAMUKY 34114C4 THXOOKEAHCKOI Caiiphl

Ha caiipnl npesbimaer 20 cm, zocTuras K KoHILy
BToporo roza :xkusuu 38—40 cm [Baiiraroxk,
2004; Suyama, 1996 a, b]. OcHoBuble paitonbr
BOCIIPOU3BO/ICTBA Calpbl PACIIOAOKEHbI B CEBe-
pO-3aMaZiHON YaCTH OKeaHa y THXOOKEAHCKOTO
nobepezibsi AMOHCKHX OCTPOBOB XoHcio, Kiocto
1 CHKOKY, B OTKPBITbIX BOZIaX — B paHOHaX M0/ -
BOZHBIX BO3BbleHHOCTeH. [eorpaguyeckoe mo-
AO2KEHHe HePEeCTHUAHIII CBA3aHO C IHHAMHKOM OKe-
AHOAOTHYECKHX YCAOBHH H TTOAOKEHHsI BUXPEBbIX
crpykryp [DBatitarrox, 2004]. Hepecr pbi6 pas-
AMYHOH MHTEHCHBHOCTH TPOTEKAeT MPaKTHYECKH
B Te4eHHe BCEro roja C MUKaMH B 3UMHE-BeCeH-
HUH U BeceHHe-AeTHUH nepuoabl. Ha npors:ke-
HUU BCEro :KH3HEHHOTO IIMKAA caiipa coBeplIaeT
TIPOTS:KEHHbIE HaryAbHbIe H HepeCTOBbIe MUTpa-
MU B IIHPOTHOM U JIOATOTHOM HalpaBAEHHSIX.
MorHocTh MHTpalIMOHHBIX TIOTOKOB OTPEZEAS -
eTcsl CTelH(PUKOH OKEaHOAOTHYECKOTO perHUMa
palioHOB O6MTaHMs Calipbl U BAPbHPYET B 3HAYHU-
TeAbHBIX NpejeAax B pasHble rogpl [ Fukushima,

1979; Watanabe, 1997; Baitaliuk et al., 2013;
Anronenko, Hosuxos, 2017].

Caiipa sBAsIeTCA Ba2KHBIM O6BHEKTOM MEKZY -
HapOZIHOTO CIIEIIHaAM3HPOBAHHOTO IIPOMbBICAA, KO-
TOpPBIH Hau6OAee HHTEHCHBHO HadaA pa3sBHBAaTbCH
co BTOpoit moroBuHbl XX Beka. /o koHua npo-
IIIAOTO CTOAETHs €2KeroZHbIA BbIAOB KoAebarcs
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B npegerax 200—400 toic. T (puc. 1). C navara
2000-x rr. yrosbI caiipbt Bospocau B 1,5—2 pasa,
JOCTUrHYB HcTopudeckoro Makcumyma 630 Toic.
T B 2014 1. I'locae aToro, BcaeacTBHe neperoBa,
TIPOM30IINOG pe3KOe IMaZleHHe BbIAOBa Calpbl, KO-
topoiit B 2017 r. coctaBua 265 Thic. T. OcHoBHO#
npombiceA caipbl cyaamu Poccuiickoit MDeaepa-
1M TIPUXOJMTCS Ha THXOOKEAHCKHE BOZbI FO2KHbBIX
Kypuabckux ocTpoBoB B npezerax co6cTBeHHOM
HCKAIOUHTEAbHOH aKkoHoMHueckoH 3oubl (MD3).
Boabinast yactb BbiroBa SAnonuu npuxoautcs Ha
coro M93. Takzxke anonckue cyza B coorBert-
CTBHHM C IByCTOPOHHHUMHM JIOTOBOPEHHOCTAMH Be-
ayT npombiceA caiippl B 193 Poccun. B otkppi-
TOM MOpe CeBepHOH YacTH |MXoro okeaHa 06AOB
CKOIAeHHH calipbl ocyiecTBAsIIOT oMumo Poc-
cun u fAnonnn cyza TaiBans, Kuras, FO:xuoin
Kopeu u Banyary.

[ Tounmanue mexanusma koaebaHust ypoBHs 3a-
nacoB (4McAeHHOCTH M 6HOMACChl) MOPCKUX BH/IOB
PBI6 ABASETCA KAIOUEBbIM DAEMEHTOM IIPH paspa-
60TKe Mep YIPaBAEHHsS H IIPOTHO3HPOBAHMS Pbl-
6or0BcTBa. | lo Muenuto Muorux uccaesoBarene,
JIMHAMHKa YHCAEHHOCTH TeAaTHYECKHX pbi6 Ha-
TPSIMYIO MAM KOCBEHHO CBsI3aHa C H3MEHYHBOCTBIO
OKEaHOAOTHYECKHUX M KAUMAaTHYeCKHX TIPOIIECCOB

B Muposom okeane [Sinclair, Tremblay, 1985;
Mantua et al., 1997; Beamish et al., 1999 u ap.].
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Puc. 1. Me:xaynapozaubrit BbiroB THxooKeaHcko# caitpol B 1950—2017 rr.
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[IpoBeaénnnie B mocaeanee Bpems uccaenosa-
HUS BbIIBUAM JieKaJHble KoAeGaHHsl B CHCTEMe
«aTMocdepa-okean» B Cesepo- Tuxookeanckom
peruone [ Irenberth, Hurrell, 1995; Nakamura
et al., 1997; Minobe, Mantua, 1999]. Cye-
CTBYET LIEAbIH psii MyOAMKALMH, B KOTOPBIX HUX
aBTOPbI AHAAMSHPOBAAU CBA3b MeK/y KOAeOaHHU-
SIMH 3a11aca Calpbl H KAUMaTHI€CKOH H3MEHYHBO-
croio. MccaegosaTean npumau k sakArodeHuio,
YTO BO MHOTHX CAy4asiX AWHAMHMKA YHCAEHHOCTH
calpbl ONPEZEASETCS BAMSAHHEM OKEAHOAOTH-
4eCKHX YCAOBHMH Ha BOCIIPOM3BOJCTBO €€ TOKO-
A€HUH U Ha yCAOBHS BbIKHBa€MOCTH B IIEPUOJ
paHHETO OHTOTEHE3a, 8 He TOAbKO CTEeleHbIO MPO-
MbIcAoBoro BoszeitcTus [Matsumiya, Tanaka,

1978; Takahashi, 1997; Ebisawa, Sunou, 1999;
Kosaka, 2000; Gong, Suh, 2004; Tian et al.,
2002, 2003, 2004]. I'lo pesyabraTtam mccaezo-
BaHM{ TaMBaHbCKHX CIIELMAAHCTOB YCTaHOBAEHO,
YTO TeMIepaTypa MOBEPXHOCTH OokeaHa (ToAozKe-
uue usotepmbl 15 °C) B ycroBusax HabAIOZ2E€MOM
kAuMaTuyeckol usmenunsoctd B Cesepo-3amaz-
HOU l_[agnque SIBASIETCSI KAIOYEBDBIM (PAKTOPOM
B 3(pp€KTUBHOM IMPOTHO3HPOBAHHU MOTEHUHAAD~
HBIX MECT TPOCTPAHCTBEHHOTO pacrpezeAeHHUs
ckomnenui caiipni [ Iseng et al., 2011].

[ Tockoabky cafipa pUHAZAEKHUT K HXTHOLIEHY
neAaruaAu 30Hbl Tedenusi Kypocuo, pacnpese-
AeHHe KOPMOBbIX OPTaHH3MOB, MHUIeBasi KOHKY-
PEHLIHs M XUIIHUYECTBO B KaYecTBe GHOTHYECKHX
(paKTOPOB B OTZAEAbHbIE TIEPHOAbI MOTYT OKa3bl-
BaTb BAHSHHE Ha €€ YPO:KaHHOCTb H YHCAEHHOCTD,
YTO TaKzKe OTMEYEHO B PaBOTaX MHOTHX HCCAE/O0-
Batered [Fukushima, 1979; Csupckuii, HMsa-
HoB, 1984; Beasier, Cokonorckas, 1988; Beasier
u zp., 1991; Beases, 2003].

Takum o6pasom, pesioMupys BbilecKkasaH-
HOe, TPOBeJEHHbIE B MOCAEZHHE AECATHAETHs
HCCAeZI0OBaHHUS TIOKa3aAM, YTO ZHHAMHKa 3araca
THXOOKEaHCKOH cafpbl TECHO CBSI3aHa C UBMEH-
YUBOCTbIO 11EAOTO psiZla aBHOTHYECKHX U 6HO-
tHueckux (aktopoB. OHAKO CTeNeHb BAHUSAHHUS
Pa3sAMYHBIX (PAKTOPOB Ha AHHAMHKY 3ariaca cai-
PbI MO2KET BapbUPOBATh BHAYHUTEABHO BO BpeMe-
HH U3-3a NIHPOKOMACIITAGHBIX KAHMaTHYECKHX
usmenenuii B Cebepo- Tuxookeanckom perrone.
B sToii cBsisu meAbto ganHOM paboThI ABASIETCS
pPacCMOTPEHHE POAU KPYIMHOMACHITAOHbIX KAH-
MaTHYeCKHX (JaKTOPOB B IMHAMMKE 3arlaca THXO-
OKEaHCKOHU Caupbl.
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MATEPHAABI U METO/bI

Cpeansisi 3umusis (aaBapb—arnpeab) Temre-
parypa nosepxHoctu okeana (TT10O) B ysaax
2-rpasycHOl peryAsspHOH CETKH paccyuTaHa Ha
OCHOBE CpeZiHeMecsTYHbIX AaHHbIX U3 Pacimpen-
HOTO PEKOHCTPYHPOBAHHOTO MacCHBa TeMIIepaTy-
pb1 oBepxuoctu okeana (ERSST) sepcun 3b.
Cpeanune sumuue (aexabpb—@eBparb) 3Haye-
HHUS TeONOTEeHIHAAbHBIX BBICOT M306apHYeCcKOM
nosepxuoctu 300 rlla paccuuraunpt na ocnose
CpeAHEMECSIYHbIX JAHHbIX, CO/IeP?KAIIMXCS B Mac-
cuse NCEP/NCAR Reanalysis 1 [Kalnay et
al., 1996; Smith et al., 2008; ESRL, 2018].

Anomaruun TITIO (ATTIO) u BbicoT uso-
6apuyeckoit mosepxuoctu Y00 rlla paccunrann
otHOCcuTeAbHO 6asoBoro nepuoga 1981—2010 rr.
[lpu pacuérax cpesHece3oHHbIX 3HAYEHHH U UX
aHomaAui ucnoabsosana nporpamma Climate
Data Operators [CDO 2018, 2018].

Cpeanve 3uMHHe 3HAYEHHS] HHAEKCA OCIIMA-
arauuu Cesepo-Tuxookeanckux KpyroBopoToB
(OCTRK) [Di Lorenzo et al., 2008] paccuunra-
HbI Ha OCHOBE €ro CpeJHeMeCSYHbIX 3HaueHHH
[NPGO, 2018].

HNugexc OCTK npeacraBaser coboit raas-
HyI0 KOMIIOHEHTY, T. €. BPEeMEHHOH psiJi BTO-
POH 3MIHPHYECKOH OPTOTOHAABHOH (DYHKLHH
(30WM2) nors aHOMaAMH AMHAMHUYECKHX BBICOT
ypoBust mopsi B paione 180°-110° 5. z. u 25°-62°
C. 1. YYHTbIBasA, YTO aHOMAAHH JMHAMHYECKHX
BBICOT OTPAarKalOT U3MEHEHHUs Te0CTPOPHIECKOH
LHMPKYASALMH, TPEIAOKEHHbIH HHAEKC XapaKTe-
pU3yeT UHTEHCHBHOCTb CyOapKTHYECKOTO U CyO-
TPOMMYECKOro oKeaHudecKHx KpyrosopotoB Ce-
Bepuoi [ laupuxu. B nepuoant norozxuTesbroit
¢pasbt OCTK npoucxoaur ycurenue uppkyasmuu
B 060X KPYTOBOPOTAX.

B pa6ore ucrnioabsoBanb! kAMMaTHYECKHE JaH-
ubie 3a nepuoz 1950—2016 rr.

Jlanuble Mo yAoBaM M BBIAOBY Ha YCHAHE
(CPUE, t/4ac Tparenus1) THXOOKeaHCKOH caii-
pbI B3SITHI U3 OTYéTa 3-ei Berpeun Vanoro Ha-
Y4HOrO KOMHTETa 110 TUXOOKeaHCKo# caitpe Ha-
yunoro Komutera Komuccuu no ppiborosctBy
B CEBEPHOH YacTH |MXOro OKeaHa, COCTOSIBINEH-
ca 13—16 anpeas 2018 r. B r. Tokuo, Anonus
[Report of the Small ..., 2018]. I Tockoabky nau-
60oAee IAMHHBIA BPEMEHHOH psiZi YAOBOB CaHpbl
NpuHAZAE:KUT SIMOHHMM M XOPOILIO KOPPEAHPYET
C BpEMEHHDbIM PSAZIOM Me:KAYyHapOAHBIX YAOBOB
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BiuAnMe KPyIMHOMACIITA0HBIX KIMMATUYECKUX (DAKTOPOB Ha JUHAMUKY 32I14C4 TUXOOKEAHCKOH Carphl

(0,74), ara anarusa 6bIAM HCIIOAB30BaHbI BbI-
IlleyKa3aHHble TPOMbICAOBbIE TTOKA3aTEAH SITOH-
ckux cyzaos B 1950—2016 rr. [1pu stom ganubie
T10 BBIAOBY Ha YCHAME GbIAH IOCTYITHbBI TOABKO 3a

nepuog 1994—2016 rr. ['lepuoa 1950—1993 rr.

ObIA IIPOAHAAU3HUPOBAH 110 ZaHHbIM YAOBOB.

PE3YABTATBI U OBCYHJEHUE

Kax ormeuanoch Bbimte, 7uHaMHKa BHIAOBA TH-
XOOKEaHCKOH CaMpbl XapaKTepU3YETCsA KBasHie-
KaZHOH M3MeHYHBOCTbIO C TepuogoM 15—18 aer.
Makcumymbr BbiroBa otMedaruch B konize 1950-x,
cepeaune 1970-x, B navare 1990-x u B xoHue
2000-x rr. (em. puc. 1) Koaebanusa taxoro Bpe-
MEHHOT0 MacIiTaba XapaKTepHbI JASl KAUMAaTH4e-
ckoit cucremnl Bcero Cesepnoro noaymapus. [ lpu
3TOM B €ro BbICOKHX IITHPOTaX KBa3HACKaAHYIO U3~
MEHYHUBOCTb 4aCTO CBABBIBAIOT C APKTHYECKUM KO-
Aebanmem (AK) [ Thompson and Wallace, 1998;
Xie et al., 1999]. B Cepepo- Tuxooxeanckom pe-
ruone AK, B yactHOCTH, OTBeuaeT 3a kBasuzeka-
uble koAebanusa 1110 B cesepnoit yactu fAnon-
ckoro mops u B paiione Cy6roasipHoro gpouTa.

CIUE, wine
™
miLe ke DCTR

B pa6ote [Kposuun u ap., 2017] nokasano,
uyro ApkTHueckoe KoAebGaHHE B 3HAYUTEAbHOH
Mepe orpezersieT coctosinue arMocpeproro Ce-
Bepo- | MXOOKeaHCKOro KoAe6aHHs ¢ BpEMEHHbIM
Aarom 1—2 roaa u, B utore, asy TecHo CBsi3aH-
no#t ¢ uum ocumarsiuuu Cesepo- Tuxookeanckux
kpyroBopotos. | Ipexszae Bcero, ato nposBAsieTcs
B oae ATTIO B Cesepnoii [ lauugpuke. Cyme-
ctByeT xopomas csisb uagekca OCTK ¢ kore-
GaHUAMH TeMIlepaTypbl H COAéHOCTH B BocTounoit
[Tauuguke [Di Lorenzo et al., 2008]. Oanaxo
nposezaéeunbie B MI'BHY «BHUPO» uccaeao-
BaHHs NoKasaau TecHyto ceasb ungekca OCTK
C KBa3HZEKaZHbIMH KOAeGAHUSAMH TeMIlepaTyphl
Boznl B CeBepo-3anazuoii I lauuguxe u momoa-
HEHHEM TaKHX TPOMBICAOBBIX PbI6, KaK CeBepo-
OXOTOMOPCKHMH MHHTAH, THXOOKEAHCKas TPecKa
ceBepo-3anazHoi yacTu Depunrosa mops u 3a-
nagHo-Kamyartckas ropbyma [Kposaun u zp,.
2017, 2018; Krovnin, Klovach, 2012]. Mo:xno
TIPeZINOAOKHTD, YTO aHAAOTHYHAsl CBSA3b C yKa-
3aHHBIM KAMMATHYECKHM [apaMeTpOM HMEeeTCs
U ZAs KoAeGaHMH 3araca caupbl.
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Puc. 2. Cpasb BbIrOBa Ha YCHAHME C KAUMAaTHYECKHUMHU (DaKTOpaMH TIpH HyAeBoM czsure 3a nepuos 1994—2016 rr.:
usMeHeHus cpeanero sumuero (siuBapb-anpean) ungexca OCTK u CPUE (a); pacnpeaerenue koad@uipenton
kopperauun mexay Bpemennbim psigoM CPUE u noasmu cpeguux sumuux anomaruii TT1O (6) u reonorennmanbubx
BoicoT nosepxuocTu 500 rl1a (B); pacnpeaerenve KO3PPULHEHTOB KOPPEAIIIHMH MeKAY BpeMEHHbIM PAJLOM HHZAEKCA

OCTK u noaem ATTIO (r) 8 Ceseproit [ lauuguke
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Ha puc. 2 a nokasanbl BpemeHHbIe psizibl YAO-
BoB Ha ycuaue u uagekca OCTK ¢ 1994 r. no
2016 r. Ha nporszxenun npakruuecku Bcero
paccMaTpHBaeMOro MepHoza XOPOUIo TIPOCAE KU -
BaAachb MPOTHBO(AZHOCTb B H3MEHEHHsAX 06eHx
xapaktepuctuk. Oaunako B 2014—2016 rr. or-
meyaroch cuuxponHoe usmeHenne CPUE u un-
aexca OCTK. B ueaom B 1994—2016 rr. xoap-
puuuent koppersuuu coctasur r = —0,45 (p =
0,03). Mo:xHo npeanoAokUTb, YTO HapyIIEeHHe
npotusodasnocty nocae 2014 r. 6bir0 ceasano
C Pe3KUM TIOTEMAEHHEM BOJ Ha CEBepO-BOCTO-
ke Tuxoro okeaHa  ero rocTerneHHbIM PACIIPO-
CTpaHeHHeM Ha 3amaZ, K BOCTOYHOMY M06epezKbIo
Kamuatku u zaree B paiton Cesepubix u Llen-
tparbubix Kypua [Kposuun u ap., 2016]. dto
06YCAOBUAO CMellleHHe PailOHOB MPOMbICAA TIe-
AarHYecKHX BHZOB pbl6, BKAIOYAs caHpy, B ce-
BepHOM HarmpaBAeHnu. OJHOBpPEMEHHO ¢ 3THM
TIPOU3OIIAO CHUZKEHHE BbIAOBA Ha YCHAHE H Ma-
JleHHe YAOBOB caMpbl B TPaJMIMOHHbIX paloHaX
ANoHCKOro mpombicAa [Suyama et al., 2018].
Oznako 1MoAs KOPPEASLIHH MeKAy BpeMeHHbIM

L

CFUE. whiac
nigeke OCTH
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pagom CPUE u cpeanumu sumuaumu ATTIO,
a TaKze aHOMAAHSMH TeOlOTeHIIMaAbHbIX BbICOT
nosepxuoctu 500 rlla cesepnoii wactu Tuxoro
okeana (puc. 2 6, B) mokasbIBaloT caaboe CooT-
BerctBHe npoctpancTennoi crpykrype OCTK
(puc. 2 r). Cmemenue Bpemennoro paga CPUE
Ha 1—2 roza masaz He mokasano CyIIeCTBEHHO-
ro yBeanuenus koppersauun. OTmeuennas npo-
THBO(A3HOCTb OYEBH/HO CBSI3aHA C M3BECTHDIM
(PaKTOM, 4TO yCIIEIHOCTb HepecTa caipbl CBsi3aHa
¢ unTeHcHBHOCTBIO Kypocuo: npu ero ocrabaenuu
(cumxenune uagexca OCTK) coszarorca 6oree
6.AaronpHsTHbIE YCAOBHS AASl BOCIIPOM3BOJCTBA
[Beases, 2003].

Hdarvuelimuit aHaAM3 BpeMeHHbBIX PALOB
CPUE u cpeaunesumuero ungekca OCTK Bpbi-
SBUA CTAaTUCTHYECKH 3HAYUMYIO TOAOKHUTEAD-
HyI0 KopeAranuoHHylo cBasb cr = 0,68 (p =
0,0009) mexay uumu, Korza BpeMeHHOH psiz
unzexca OCTK casunyt na 5 et Biepéa otHo-
cuteabHo BpemenHoro paga CPUE (puc. 3a).
[lpu Takom BpemenHOM caBHre 3HauYeHHE HH-
aekca OCTK sumoii 1989 r. nocrasaeno B co-
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Puc. 3. Cpsasb BbIAOBA HA YCHAME C KAMMATHYECKMMH (PaKTOPAMH IIPH HX CABHTE Ha D AeT BIEpE] 3a IMepHoz,
19942016 rr.: usmenenus cpegnero sumuero (auBapb-anpeab) uagexkca OCTK u CPUE (a); pacnpeaeaenue
K03 PuIHeHTOB Koppersuun mexay BpemennbiM pagom CPUE u noasmu cpeanux sumMuux aHOManuit
reonoTennuanbhbix BoicoT noepxuoctu 300 rlla (6) u TT1O (8) B Cesepnoii [Tanuguxe
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oteerctBue nokasarearo CPUE 581994 1. u .
a. I'lpu ykasannom casure nabaogaercs sa-
METHOE COOTBETCTBHE KOPPEASLIHOHHbIX ITOAEH
mexxay CPUE u kaumatuyeckumu xapakrepu-
crukamu (ATTIO u H500) npocrpancreennoit
crpykrype OCTK. Tak, na xapre koppersuun
JASl TeonoTeHIHaAbHbIX BbicoT (puc. 3 6) xo-
POIIO MPOCAEKUBAETCS aTMOCHEPHDbIH AUTIOAD
C LEHTPOM OTPULIATEAbHBIX 3HAYEHHH KO3PPHU-
nuentos Kopperauuu (zo -0,58) naz cesepnoit
gacTbio Depunrosa Mopsi 1 06.AacTbIO TIPOTHBO-
noaozubIx koppersuuit (20 0,45) nag cy6rpo-
NUYECKMMH NIHPOTAaMH OKeaHa. JTOT AUIOAD
noBoAbHO xopotuo cootBercTByeT Cesep- Tuxo-
okeanckomy koaebanuio (CTK) B ero morozxu-
TEAbHOH (pase.

pacnpeaeJ\eHHe KO3(PPULHUEHTOB KOPPEAs~
nuu mexkay BpemennbiM psagom CPUE u norem
cpeauux sumuux ATTIO B ceepnoii wactu Tu-
XOTO OKeaHa IpU yKa3aHHOM CJBUTe D AeT BIle-
péa (puc. 3 B) o6AazaeT 60ABIIMM CXOZCTBOM CO
CTPYKTYPOH HOASI KOPPEASIIIHH MeKAY HHAEKCOM
OCTK u temu :xe cambIMu psizJaMH TeMIIepaTyp-
ubix anomarui (puc. 2 r). Takum o6pasom, mo-
AYYeHHbIE Pe3YAbTaThl MOATBEPKAAIOT HAAHYHeE
CTaTHCTHYECKOH CBSISH MEKZY YAOBOM Ha YCHAME
u sumuum ungekcom OCTK, korza usmenenus
B kKAuMatHdeckoit cucteme Cesepo- Tuxookean-
CKOTO PErHOHA OTlepezKaloT H3MEHEHHs B IT0Ka3a-
TeASIX TIPOMbICAA CAHPbI Ha J AeT.

Oanum us obbsicHeHHE HabAIOZaeMOro ge-
HoMeHa (D-AeTHHH CABHMT 3aBHCHMOCTH MKy

M3MEHYHBOCTbIO KAUMATHYECKUX XapaKTepPUCTHK
¥ TTOKa3aTeAsIMH MIPOMbICAA THXOOKEAHCKOH caii-
pbl) MozkeT 6bITb caeaytomee. Kak 6biro ycra-
HOBAEHO paHee, aHOMAAHU YPOBHS [IOBEPXHOCTH
mops, ceasannbie ¢ CTK/OCTK, renepupyror
PACIIPOCTPAHSIONINECS] B 3aMaZIHOM HaIlpaBACHHH
BoAHbI Pocc6u U3 BOCTOYHOH U LIeHTpaAbHOH Ya-
creit Cesepnoit [ lauuguxu [ Taguchi et al., 2007;
Ceballos et al., 2009]. dtu BoAub goCTHrAIOT
3amazHbIX IPaHHLL OKeaHa cycTu 3—4 roga u Mo-
JYAMPYIOT ZIeKaZHYI0 U3MEHYMBOCTb TeMIlepaTy-
pbl Boap! B paiione Tewenuit Osicrio u Kypocuo.
OcraBmascsa gyactb capura (1—2 roga) moxer
6bITh CBSI3aHA C TIEPHOZOM aZalTallHH MOMYAs-
UHMH Calpbl K UBMEHEHUsIM CPEZbI €€ OOUTAHUSI.
B wacTHOCTH, aHaroruuHbIH caBur B 2 roza Mezk-
/Iy YMCAEHHOCTbIO MOTIOAHEHHS] MMHTasl CeBep-
no#t yactt OXOTCKOro MOpsi ¥ CPEHHUM 3UMHHM
magexcom OCTK BoisiBaen B pabore [ Kposuun
u ap., 2018].

Jra nepuoga 2o 1993 r. 6b1au ucroabsoBanb!
JlaHHbIE TI0 AMOHCKUM yAoBaM caipbl. Jlas aToro
neprozia 6bIAM PaCCYUTAHbI TaKUe rKe MOAs KOp-
peasuyy, kak u B caydae ¢ CPUE co casuramu
ot 0 70 5 aer. Haub6oabmme (u npu atom cra-
tucTHyecku sHauumble aasd noas ATTIO) a6-
COAIOTHbIE 3HaY€HHs1 KO(P(PHUIIHEHTOB KOPPEAs~
IIMM TaK:ke GbIAM OTMEYEeHbI TIPH CABHTE B D AeT.
[lpu atom, pacnpezerenne kKo3(pQPUIHEHTOB
KOPPEASILIMU My SAMOHCKUMH YAOBaMH H I10-
Aem cpeguux sumaux ATTIO npu ero czasure na
5 aer Brepéa B 1950—1993 rr., B uerom, cxoano

FEEEEREREEEEE R RN

Puc. 4. Cpssb yroBoB caiipbl ¢ KAMMaTHYeCKMMH (DaKTOPaMM IIPH MX CABHTe Ha D AeT Brepéz 3a nepuoz 1950—
1993 rr.: pacnpeserente KOIQPHUIHEHTOB KOPPEAAIIHH MEKLY BPEMEHHbIM PAZOM YAOBOB M MOASAMH CPEJHMX BHMHHX
anomaruit TTIO (a) u reonorennumarbubix Boicot noeepxuoctu 500 rlla (6) B Cesepnoit [Tauugpuxe
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c TakoBbiM, nioAydennbiM aaa CPUE sa nepuog
1994—-2016 rr. (puc. 4 a).

Mo:kHO NpeAnoAO:KHTb, YTO OTMeYaeMbIH
5-TH AeTHHH CABHT TaK2ke 06DbICHAETCS BPeMeHeM
pacrpocTpaHenusi BOAH Poccbu us BocTouHoH [/
uentparbHoit yacteit Ceseproii [ lanuguxu g0 eé
3araHOM IPAHHUIIbI M TIEPHOIOM a/IalITaLlHH oIy -
ASILIMH cafipbl K M3MEHEHUSIM YCAOBHH cpezibl 06H -
tauus. Ozguako, 06AaCTb MOAOKHTEABHBIX KO-
peasuit 10 1993 r. 6p1ra pacriorozxena cesepuee
na 10—15° B cpaBHenuu ¢ nocaeayoUM HEPHO-
aom (1994—-2016 rr.). Llentpor CTK B neproa
a0 Havara 1990-x rogos Tax:ke 6bIAM cMeleHbI
K ceBepy npumepHo Ha 15 rpazycos (puc. 4 6).
OueBuaHO, MHPOTHBIE PABAHYHUS B MTOAOZKEHUH
paroHa C BbICOKOH IOAOKHTEABHOU KOPPEASLIU-
el Me2KZly IByMsl [IepHOIaMH GbIAH CBSI3AHbI C H3-
MeHeHHeM KAuMaTtuyeckoro pexkuma B CeBepHoit
[Tauugpuke B konue 1980-x rogos [Yeh et al.,

2011].

SAKAIOUEHUE

JluHaMuKa yAOBOB M BbIAOBA Ha YCHAME TH-
xookeaHckoi caiipbl B 1950—2016. xapaxrepu-
30BaAach XOPOIIO BbIPa:KeHHOH KBasHAEKaZHOH
H3MEHYMBOCTbIO, CBA3aHHOH C KPyMHOMacIITa6-
HbIMH KAMMaTuyeckumu npoueccamu B Cese-
po- Tuxookeanckom peruowne.

OTmeyena sHaumMasi MPOTHBO(a3Hass 3a-
sucumoctb (r = —0,45; p =0,03) mexay Bpe-
mennbivu pagamu CPUE u cpeanero sumuero
(suBapb-anpean) unzexca OCTK npu nyreBom
capure. JTO MOXKHO OObBSCHHTb TeM, YTO yCIeX
HepecTa calpbl BO MHOTOM 3aBHCHT OT HHTEHCHB-
noctu Kypocuo, kotopast B ganHo0# paboTe BbIpa-
xkena uepes ungekc OCTK.

[IpoBeaénHbIii aHAAN3 BBISBHA CBS3b MEKZAY

CPUE u sumuum ungexcom OCTK B 1994 —
2016 rr. (r = 0,68; p = 0,0009), xoraa Bpemen-
HOH psiZl MHZEKCa CABHHYT Ha D AeT BIIEPEJ OTHO-
CUTEABHO BPEMEHHOIO Psi/ia BBIAOBA Ha YCHAHE.
OTa CBA3b OTparkaeT BAMSHHE KPYIHOMAcCIITa6-
HON M3MEHYMBOCTH KAHMATHYECKHX IIPOLIECCOB
B CEBEPHOM 4acTH |MXOro okeaHa Ha COCTOsSIHHE
sanacoB caipbl. | loayuyennbiii naTuretHuit Bpe-
MEHHOH C/LBUT, OYEBH/IHO, CBSI3aH C PAaCIpOCTPa-
HenueM BoAH Poccbu, renepupyempix CTK /
OCTK, us BocTo4HON U 1EHTPaAbHOH YacTel
Cegepnoii [launguxu na sanaz, xoropnie z0-
CTHTAIOT €€ 3alaJHOM FPAHULbI U MOAYAHPYIOT
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ZeKaJHble KoaebaHus B cucTeMe TedeHuH Kypo-
cuo — Oiisicuo.

Yrosbr caitpbr B 1950—1993 rr. ne ob6uapy-
*KUAM CTATHCTHYECKH 3HAYMMOH CBSI3H C HHJEK-
com OCTK npu capurax ot 0 20 5 rer. Ogna-
KO CTPYKTypa TOAsl KOPPEAAILMH YAOBOB CaHpbl
u sumuux ATTIO npu casure ux Bpemenubix
PAZIOB Ha D AeT Briepés obAazara OTpeaeAeHHbIM
CXO/ICTBOM C aHAAOTHYHBIM MOAEM KOPPEASILMH
ara CPUE. T'lpu atom o6AracTh 3HauMMBIX 110~
Ao2sMTeAbHbIX Koppesduuit 20 1993 r. 6piaa pac-
norozkena Ha 10—15° cesepnee no cpasHeHuI0
¢ nepuozom rocae 1993 r.

[ToAyuennble pesyAbTaThbl CBHAETEAbCTBYIOT
0 HeO6XOZMMOCTH TIPOZIOAZKEHHS JAADHEHIIINX HC-
CAeZI0BaHMH BAHSIHHSI KAUMAaTa Ha IMHAMUKY YHC-
AEHHOCTH THXOOKEAHCKOH cafpbl C IPUBAEYEHHEM
JZIOTIOAHHTEABHbIX GHOAOTHYECKHX, TPOMbICAOBBIX
M KAUMaTHYeCKHX JJaHHbIX. DTO MO3BOAHT BILAOT-
HYIO TIOZIONTH K pa3paboTKe IPOTHO3a COCTOSHHUS
3amaca cafpbl C y46TOM KPYITHOMACIITaOHbIX KAH-
MaTHYeCKHX IPOLIECCOB B CEBEPHOM YacTH [Hxoro
OKeaHa.
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The Pacific saury Cololabis saira is among the most abundant pelagic fish species in the North Pacific.
During 1950—2016 the dynamics of its catch and catch per unit effort (CPUE) has been characterized by
the well-expressed quasi-decadal variability associated with the large-scale climatic processes in the North
Pacific region. There was a quite good opposite relationship (r = —0.45; p = 0.03) between time series of
CPUE and mean winter (January-April) index of the North Pacific Gyre Oscillation (NPGO) at zero
lag. The analysis revealed also a close relationship (r = 0.68; p = 0.0009) between CPUE and winter
NPGO index for 1994—2016 when the time series of the index was shifted by 5 years ahead relative to
the CPUE time series. Catch per unit effort increased with warming of surface water east and northeast of
Japan. The 5-year time lag was obviously associated with westward propagation of Rossby waves generated
by the North Pacific Oscillation/NPGO system in the eastern and central North Pacific, which reached
its western boundary and modulated decadal variations in the Kuroshio-Oyashio Current system. At the
same time, saury catches in 1950—1993 did not reveal statistically significant relationship with the NPGO
index at time lags from O to 5 years. Further research of climate impact on abundance dynamics of Pacific
saury are needed, using additional biological, fishery and climatic data. It will allow for developing forecasts
of saury stock state, with account of the large-scale climatic processes in the North Pacific.

Keywords: Pacific saury, climatic variability, North Pacific Gyre Oscillation, sea surface temperature,

catch, catch per unit effort.
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FIGURE CAPTIONS
Fig. 1. International catch of Pacific saury in 1950—2017

Fig. 2. Association between catch per unit effort and climatic factors at zero time lag for 19994—2016: changes in mean
winter (January-April) NPGO index and CPUE (a); correlation patterns between time series of CPUE and mean
winter anomalies of SST (b) and geopotential heights of 500 hPa surface (c); correlation pattern between time series of

the NPGO index and SSTA field (d) in the North Pacific

Fig. 3. Association between catch per unit effort and climatic factors with their shift by 5 years ahead for 1994—2016:

changes in mean winter (January-April) NPGO index and CPUE (a); correlation patterns between time series of
CPUE and mean winter anomalies of geopotential heights of 500 hPa surface (a) and SST (c) in the North Pacific

Fig. 4. Association between saury catch and climatic factors with their shift by 5 years ahead for 1950—1993:
correlation patterns between time series of saury catch and mean winter anomalies of SST (a) and geopotential heights of

500 hPa surface (b) in the North Pacific
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