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AHYOYCOBHIHAs KH.JIbKa — OCHOBHOH 00BEKT npowmbic.la B Kacnuiickom
mope. B mepuoa ¢ 1965 no 1972 r. ee Bn.108 cocraBial or 79 mo 90%
yJIOBA BCEX BHIOB KH.IeK. B TeueHie MHOTHX .1€T BbLIOB HX OblJ BBICOKHM H
ycroiiuuBpiM; B 1970—1972 rr.— npesbiiuaa 4 yad. u. Oanako B 1973 1.
COCTOSIHHE 32MAaCOB aHYOYCCBMIHOI KH.IbKH Pe3KO YXYAUIWJIOCh, TaK Kak B
COCTaBe TPOMBICJOBOTO CTala IMPOH3OLLTi 3HAYHTeIbHble H3MEHEHHS: IO-
[IOJIHEHHE ero B TedeHHe Tpex .1eT noipsl On.10 c.1adsiM. [lokosenus 1970,
1971 u 1972 rr. oxkasajuch HeypoxaiublMi. [loMIMO 3TOro, BbICOKAsT HH-
TEHCHBHOCTL IPOMBIC/IA YKe CTajda NpeBsIaTk peKoMeHIoBaHHylo Kacm-
HHWPXowMm. B pesyabrarte obuine 3anacsl KiH.Iek, CV1s 0 yJIOBAM Ha HCCJe-
JIOBATEJIbCKOE OpPYJAHE J0Ba, YMEHbLIILIHChL N[O CcpaBHeHHIO ¢ 1972 r. noutw
52 pasa, W YJIOBH KWJbKH C KOHUa mepsoro noayroaus 1973 r. cranu
PE3KO CHHKAaTbCS.

Bo BTOpPOGII NMOJIOBHHE roia B Y.10Bax DPe3K0 VMEHbLIHIach 10/ 4-ToMo-
BHUKOB BecbMa ypoxaiiHoro noko.densis 1969 r. 3 CBfi3ii ¢ npPOMBICJAOBON H
€CTECTBEHHOR CMepTHOCThlo. [lpencTosiliee CHIKeHHe 3amacoB MU YJOBOB
KHJIbKH OBIJIO CBOEBPEMEHHO Ipeicka3aiso corpyvinurayu KacnHIMPXa Ha
OCHOBAHMH €XKErOJHBIX KOJHYECTBEHHBLIX YYeTOB MO.I01H aHYOYCOBHIHOM
KMJbKH M AaHHBIX O YHCJEHHOCTH, BO3DAaCTHOM COCTaBe I paclipelesieHHH
B3pocabix pui6 ([Ipuxogpko, 1971).

MHoroJieTHHe HCC/I€10BaHNA T03BOJIHIN CPaBHHTL (piHC. 1) OTHOCHTENb-
HVIO YHCJIEHHOCTb FOJLOBHUKOB !, COOTBETCTBVIOLIVIO HM BeIHYHHY TOKOJEHHN
H IMHAMHKY 3anaca, IOJy4eHHYI0O Ha OCHOBaHHH CDeIHHX V.I0BOB B3POCJIOMH
KHJIbKH HAa OJHH TOABEM . KOHYCHOH ceTH. Bce mokasatedn oO0beIHHEHB! TI0
IPeXJAETHSIM.

Huc/1eHHOCTh TONOBHKOB YCTAHABAMBAJH TaKKe HAa OCHOBAHHM CpeAHHX
y7I0BOB Ha OAWH MNOABEM CEeTH MO MaHHBIM 1CCIeI0BaTeIbCKHX CYIOB.
B nasnbueiimem onpenedsiid nogio (B %) KaxKaoro noko.JeHHs B coCTabe
yJ0BOB ToOcjenylomux Jer. CyMMa NpPOUEHTHOTO COCTaBa IIOKOJEHHst 3a
PSiA JieT mo yObUIM OT NPOMBICIA AAeT NpeJcTaBjieHue 00 ero OTHOCHTENbHON

t [ToHuMKEHHAS YHCJIEHHOCTH TFOAOBHKOB pozxaeHus 1961 r. oTKoppexTHpPoBaHa 1O BO3pacrt-
HOMY COCTaBy.
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BeJHMYHHE MO CPaBHEHHIO C compefiesbHbIMH. BepHee 6bl10 OBl paccuMTaTb
3Ty BeJUUHHY OT oOulero y/aoBa WM OT yJOBa Ha YCHJIHE, HO H3MEHSIO-
1iasicss Mo rojaM HMHTEHCUBHOCTb JIOB2 M COBEpIUEHCTBOBAHHE TEXHHKH JH0-
OblUK OCJIOXKHSIIOT TMPUMEHEHHE TaKoro poja pacyeToB W [AeNalOT HX 4acTo
HEJOCTOBEPHBIMH. YuacTHe NMOKOJeHHs B yJOBax 3a Psil JeT, BblpaxKeHHoe B
[POIEHTaX, eCTECTBEHHO, SBJSETCS MEeTOAMUYECKHM JOTyllieHHeM B Ompeje-
JICHHH BEJHUYMHBLI TOKOJIEHHS, OJHAKO MOoJ00HOe [OonylleHHe A0CTATOYHO
00bEKTHBHO, TMOCKOJBKY OHO IOATBEPKAALTCH KOPPEJSITHBHO CBA3AHHBIMH
oT1HOWEHHAMH (cM. puc. 1). [ast ppl6 ¢ KOPOTKHM IIHKJOM, IIOABEPKEHHBIX
3HAYUTEJbHbIM (IYKTyaUusiM, KaKOBOH fABJSIETC AHUYOYCOBHJAHAsl KHJbKA,
NMOAOGHBIH METOA BIOJIHE MPUMEHHUM.
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Piic. 1. YUncaeHHOCTh MOKOJEHHH aHYOYCOBHAHOH KMJIBKH (), YHC/IEHHOCTh TOROBHKOB (2),
H BeJHYHEA YJOBOB B3POCJBIX PHIO (3).

Kaxk BugHO u3 puc. l, yHCAE€HHOCTh MOKOJMEHHH (KpuBast /) H ronoBHKOB
(kpuBas 2), XK KOTOpPHIM OHH IPHHALJEKAT, MEHSIOTCA B CHHXPOHHOH IIOC]e-
JoBaTesabHocTH. KpoMe Toro, cpeiiHue yJOBB B3pPOCJOH KH/JbKH HAa MOABEM
cetd (kpusast J) uepe3 JBa Tojia IOCJAe POXKIEHHS TOLOBHKOB CBHIETEb-
CTBYIOT O CONMYTCTBYIOIIHX KoJeOaHUSIX BeJHUHHBI 3anaca. EcTecTBeHHO, UTO
rpauk paer mpeLctaBjaeHHe He 00 oOLIeH BeJHUHHE 3aMacOB KHJbKH, a
JUIIb 06 aMILIUTYE HX KOoJeGaHul.

Ananu3 npeacraBjgeHHOro Ha rpadHke MmaTtepHasa MO3BOJAET CIeaTh
c/e/ylouine BbBOJAb: (DIyKTyalluH 3amnaca aHuOyCOBHAHOM KHJBKH IOBOJIb-
HO 3HAuUTeNbHbI, NAENPECCHH 3amaca 3aBHCAT OT MOSBJIEHHS HEYPOKANHBIX
NOKOJIEHUH, nocqaefHssa nenpeccust 1973 r. siBasercss 0CoOEHHO CHJIBHOH.
[lepsrie aBe nenpeccun Habaopanuch B cepenune 50 u 60-x rogoB, 0AHAKO
Ha obLleli BeqMYHHE BHIJIOBA OHHM HE OTPA3MJHCh, TAK KAK HHTEHCHBHOCTb
NIpOMBbBICJIA €lle He Obljia OUeHb BLICOKOHM.

CHuKeHue 3amaca aHYOYCOBHIHOH KHJIbKH HMEJO MECTO B TeX C/Iyuasx,
KOT/la HeypoKakHble NOKOJEHHS NOABJSJIHCh JABAa-TPH rofa MNOAPHAN, Kak
nanpuMep B 1954 u 1956 rr., a otyactu H B 1955 r. COOTBeTCTBEHHO CHH-
3UAMCh YJOBBI Ha ycuane B 1956—1958 rr., T. €. B TOT mepuoa, koraa 06-
JIABJIHBAJIHCh TIPDOMBIC/JIOBbIE  BO3DACTHBIE TPYNNbI  3THX HEYPOKAHHBIX
noxoJendi. OObIYHO HH3KAs UYHCJEHHOCTb OTACJBHBLIX IOKOJEHHH OblBaeT
MaJI03aMeTHOH, TaK KaK CMeKHble ypOxKalHbie IIOKOJEHHsS B KaKOH-TO cTe-
MeHH KOMMEHCHPYIOT CHHXKEHHEe BEeJWUMHBI IONOJHEHHA. B mocnennue TpH
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roga paempeccus Bya/JHpoBaJjach OOJOBOM BeCbMa MOILHOIO IIOKOJEHHSs]
1969 r. poxaeHust U NposiBUIAcCh TOJNbKO B 1973 T.

Urto xKe sBJAsieTCd INPHYHHOH TMOSIBJECHHS HEYPOMXAaHHBIX IOKOJEHHH?
K coxanenuio, MHOroJeTHHe KOMIIJIEKCHble Ha0JiofeHus 32 aOHOTHYECKHMHU
H OHOTHYECKHMH YCJOBHSIMH, NpPH KOTOPBIX MpOTEKaeT pa3MHOXeHHe H
pa3BHUTHE reHepauHMil KHJIbKH, He NPOBOAH.HCb. MI3BECTHO, YTO YHMCIEHHOCTb
NOKOJIEeHHH pbI6, B 0COOEHHOCTH BHJOB C KOPOTKHM LHKJOM, GOpMHpYyeTcs
Ha paHHHX cTaxuax pas3Butus (Dementjeva, 1973). ¥ GoaplunHCTBA BUIOB
KPUTHYECKUM IIePHOAOM SIBJISETCSl NMEepexol JHYHHKH K BHEIIHEMY aKTHBHO-
MY TMHTAHHIO; Y HEKOTODBIX BHJIOB (6anTuiickast Tpecka) BeAyHMM (akTo-
pOM siBJIsieTCS KHCJOPOAHBIH PeXHM B MEPHOJ pasapmm 3MOPHOHOB B TpH-
OOHHBIX CJ105X TYOHHHBIX BOM H AP.
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Puc. 2. UHciaeHHOCTb TMOKOJIEHHME aHYOYCOBMAHOH KHAbKH (/) W cpeiHsis  Temmepartypa
BO3/lyXa 3a SIHBAPb — anpesb no romam (2).

VHTEHCHBHOCTb M CPOKH Da3BHUTHSI KOPMOBOTO IIJIAHKTOHA ONpPeAeNsioT
MaccoBO€ BbIXKMBaHHE JIMUYHHOK KaK NeJardHyeckKHX, TaK U MHOIHX JOHHBIX
pbi6. OnHAKO H3-3a TPYAHOCTH c6opa W 06paGOTKH MaTepuasa CBEIEHHS O
KOJIMYEeCTBEHHBbIX M3MeHeHHaXx 6uoMaccel niaHkToHa B CpegHem u IOxHOM
Kacnuu BecbMa pa3po3HeHbl, II0O3TOMY HX HeJb3s HCIOJb30BaTh AJsl OIpe-
NleNleHHsl CTeNeHH BLIXKMBAHHUSI JIMYHHOK KHJIbKH IO OTAEJbHBIM roxam. [1pu-
XOAUTCA DYKOBOACTBOBATbCSI KOCBEHHBIMH NIpH3HAKaMH, TaK HJH HHaye
CBfI3aHHBIMH C Pa3BHTHEM IIJIAHKTOHA. TaKHUM KOCBEHHBIM IPH3H&KOM $iB-
JsieTcs TemIlepaTypa BOJAbI, OT KOTOPOH B 3HAUHUTEJIbHOH CTENMEHH 3aBHCHT
pasBuTHe GHOMacchl IJIaHKTOHA. Temnepartypa NMOBEPXHOCTHBIX BOA B MOJI-
HOM Mepe OTpa)KaeT M3MEHeHHs TeMIepaTypsl Bo3ayxa. MameHeHus Temme-
paTtypbi BO3lyxa NOJABEpPKEHbl 6oJiee PE3KHM KoJeGaHHAM, UYeM H3MEHEeHHS
TeMIlepaTyphl BOAbI, H NMO3TOMY GoJiee HarasiAHel. KpoMe Toro, TeMmepatypy
BO3/lyXa H3MepsIOT B TEUCHHE YK€ OYeHb JJINTEJbHOTO BPEMEHH B OfHHX H
TeX K€ YCJOBHAX. YKe HEOZHOKPATHO YMNOMHHA/JO0Ch O BJHAHHH 3HMHErO
TEMIIEpATYpHOrO peXMMa Ha pa3BHTHE 300MJIAHKTOHA H UHCJIEHHOCTb ero
norpe6uresnel. B uactHocTH, 3Tta 3aBucumocTb Aasi IOxuoro Kacnua 6olia
noameueHa b. M. dnurelin (1972); Ha Hee yKasbiBal B OTHOLICHHH Gai-
tuiickoro mnpota I'. Kprorep (1972). Bonee Tenunbslit pexum siHBaps — anpe-
151, NMO-BUIMUMOMY, CO3JaeT 6naronpnmume HOPEANOCHIIKH [t Pa3BHTHSA
300MJaHKTOHA, OOYCJAOBJIHBAsT ONTHMAJbHBEI YPOBEHbL MpPOleCCOB O6MeHa U
NOBbIMIeHHe GHOMACCH MJIAHKTOHHbIX opraHH3MoB. O6ecreueHHOCTh MaJsoakK-
TUBHBIX JIMUMHOK KHJIbKH MHIEH HENOCPEACTBEHHO 3aBHCHT OT MJIOTHOCTH
CKOIVIEHHH NJIaHKTOHA.

YuuThiBas CKa3aHHOE, MBI COTMOCTaBHJU YHCACHHOCTb NMOKOJEHUH aHYOy-
COBHIHOH KMJIbKH ¢ TeMIepaTypoil Bo3lyxa B sHBape — anpeJe B r. Kpac-
HOBOACKE (pHC. 2).
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Cpennasi cyMMa TeMmIepaTyp BO3AyXa B SIHBape — ampese XapakTepH-
syeT coGOH MepHOA, NPeAIIeCTBYIOIHA PAa3BHTHIO JHUYHHOK OYEepPEeHOro Io-
Kosennss. Kak BuAHO H3 puc. 2, HayuHas ¢ 1950 r. H3MeHeHHs YHCJIEHHOCTH
KHAbKH IO HM3BECTHOH CTENEHH HAYT NapaJjsiejJbHO H3MEHEHHSIM MOKasare-
Jel CpeiHHX TeMlepatyp. DTO COOTBETCTBHE IIPOCJEXKHBAETCS [0 HayaJa
60-x rOJOB, 33 HUCKJIOYEHHEM HEKOTOpBIX OTKJoHenui (1955 r.). Onnako B
nNaJbHeleM COOTBETCTBHE HAPYIIAeTCs: H3 PHCYHKA BHIAHO, YTO B CaMblH
xononHbi rox (1969) Hapomusoch MCKIIOUHTEJNBHO MHOTrOYHCJEHHOE Mo-
Kosenge. [IpHUMHA 3TOro sIBJIEHHS NOKa HE BbISICHEHA.

JlioGonbiTHO, YTO H B BasaTuiickoM Mope TOKoJeHHe KHJIbKH 1969 r.
POXIEeHHS] 0Ka3aJoch CpeflHHM I10 YHCJIEHHOCTH, HECMOTPSl Ha IpejliecT-
BYIOLLYIO aHOMaJIbHO XOJIOAHYIO 3uMY. [To-BHAHMOMY, B 3THX CJIy4asix MOTJO
MMEeTb MECTO yBejHueHHe GHOMACCHl MJAHKTOHA B CBSI3H C YCHJICHHEM Bep-
THKaJbHbIX BOJOCOMEHHBIX TNpPOLIECCOB M COOTBETCTBYIOLUIHM YCHJIEHHEM
BbIHOCA B 30HY (POTOCHHTEe3a GHOrEeHHBIX 3/1€MEHTOB M3 TJYOHHHBIX CJIOEB.
Takol npouecc Habmopaercss o6bIYHO nocae rayGOKOro 3MMHEro OXJaxne-
nug. Bo Bcsikom cayuae, no panubiM B. M. Smnmreitn (1972), 6uomacca
3oonnankToHa B caoe 0—100 M Ha ocnoBHoM paspese [Oxwnoro Kacnus
(octpoB Kypuuckuii Kamenb — octpoB Orypunnckui) B 1969 r. Obina B
2 pasa Bbie, ueM B 1966 r. (aBryct 1966 r. — 54,2 mr/m3, asrycr 1969 r. —
108,5 mMr/m3). C 3THM, BHAHMO, CBSi3aHa M MOBBLILIEHHAS] KUPHOCTb KAacCMHH-
ckHX Kuaek B 1969 r. (anuoycosuaHoit — 8%, Gosbuieraason — 14%).
MoxXHO npeanoJsiaraTh, YTO BBLIXKHBaHHMIO NoKoJeHHs 1969 r. comyTcTBOBan
TaKXe TelJIbIA pexuM caenyiomeii 3uMsl — 1969—1970 rr. Oxnako Taxoe
MHEHME — TOJIBKO NPENNOJIOXKEeHHe W He OODBSICHSIET NMPHYHHBI CMEHBl OTHO-
IIEHUH OpraHuaMa K cpene B s3KocucreMe kusek lO:xHoro KacnHsi no otaeinb-
HBIM NepHOJaM.

B nporHocTHUeCKHX WeasiX MOJKHBI ObITh NPEANPHHSATH KOMILJIEKCHBbIE
HCCJAeJOBAHHA — IHIPOJIOTHYECKHe, KJIHMAaTOJOTHYeCKHE H OGHOJIOTHYecKHe.
[Tocnennee necatunetue B IOxuom Kacmiuu xapakrepHaoBaJjoch IOCTENEH-
HbIM TOBBIIIEHHEM CPEAHErojloBON TeMmepaTypel. DTO He MOIJO He OTpa-
3HTbCS HA GHOJIOTHUECKOH NMPOAYKTHBHOCTH MOPS. MOXKHO JIH CBfI3aTbh C HUM
I{OBbIIUEHHEe CpeRHero Beca KHJAbKH B 1966—1969 rr., oTMmeyeHHoe
b. U. Ilpuxonbvko (1971), u O6BSACHUTL €ro YCHJIEHHEM HHTEHCHBHOCTH 00-
MEHHBIX IIPOLECCOB HJIKH Ke YJYULIeHHIO KauyeCTBEHHOIO COCTaBa KHJbKH
c11oco6CTBOBAJIO YMEHbLIEHHE €€ YHCJIEHHOCTH B 3TH rofbl? Pemenne Bcex
3THX BONPOCOB, KaK H BOINPOCOB, CBSA3aHHLIX C H3yueHHeM BJHAHHA 3arpas-
HeHUsl BOJOoeMa Ha DAa3MHOXKEHHe, OIIOJOTBOPEHHe HKPbi H 3MOpHOHAJbHOE
pPa3sBUTHE KHJIbKH, MOCKOJBKY 3TOT (DaKTOp HMeeT CYIUeCTBEHHOe 3HaueHwe,
TpebyeT OpraHu3allu SKCIepHMEHTaNbHbIX paboT.

Bbigoodst

Takum 06pasom, H3/10KEHHOE BHIIIE NOATBEPKAAET MOJIOKEHHE O TOM,
uTe Kosle6aHHs 3amacoB aHYOYCOBHIHOH KHJBKH ONpeAesioTcsl KoaebaHHs-
MH BEJHUYHMHBI TOMNOJHEHHS, YUYHTHIBAEMOH IO CpPeJHHM YyJOBaM T'OJOBHKOB
(TTpuxonbko, 1971). KosdhdHUHEHT KOppensiuMu MeXAy CPEAHHM YJI0BOM
TOJIOBHKOB ¥ OTHOCHTEJbHOH UYHCJIEHHOCTbIO B3POCJBIX PBIO TOrO Ke TMOKOJe-
HHUsI, BBIYHCJIEHHOH TO WX COJEPXKAHHI0 B YJIOBAaX Ha HCC/eJ0BaTelbCKoe
opyaue joBa (T. €. B CPeHHX yJOBaX B3POCIBIX ocobeil), coctaBua +0,8.
MHoro/ieTHHe JaHHBIe CBHIETENbCTBYIOT O 33aBHCHMOCTH YPOXKAHHOCTH
KHJIBKH OT KoJ1eOaHuii 6uomacchl niankTona. KocBeHHBIM ToKasaTeleM 3THX
H3MEHEHHH MOXKET CJYKHThb CPedHssl TeMIepaTypa BO3ayxa sHBaps— ai-
peJs, OmNpeneasionlas yCJAOBHS Pa3BUTHs IUIAHKTOHA B MPEACTOSIIIME Hepe-
CTOBBIH Tepuol. ONHAKO B3aUMOCBSI3H TOrO MOKAa3aTesst ¢ GHOJTOrHUECKUMH
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npoueccaMy IO NepHojaM JeT HapylmaloTes, Kak Hanpumep B 1964—
1970 rr. no cpaBHeHHIo ¢ nepHofoM 1950—-1963 rr. Huskas ypomxaitHOCTb
nokoseHHit 1970—1972 rr. o6ycjoBuia HU3KHHA YPOBEHb 3aMacOB aHYOYCO-
BHAHOU KUJABbKU B 1974 u 1975 rr.
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SUMMARY

Based on long-term data, regularities in population dynamics of anchovy-like kilka
are considered. A positive relationship has been found between stock fluctuations, year-
class abundance and plankton biomass.

Temperature changes in the air in January—April, that is in the period prior to
the emergence of a new year-class of kilka, are taken as indices of changes in the
plankton biomass. The results obtained may be applied for predictive purposes.



