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PaCCMOTpeHLI BPEMCHHBIC CBA3U MCXKAY HNEpHUOJdaMU n100aabLHOIO U PECTUOHAJIBHOT'O YCUJICHUA JKCILIO3UBHOMI
ByJ'IKaHH‘ICCKOﬁ AKTUBHOCTH B IIO3THEM KaHO30€ ¥ BCTaTHUCCKUMU HUKJIIaMH PA3JIAYHBIX ITOPAAKOB. Tloka3annr
TECHAs CBI3b CHIIbHEHIIINX BYJIKAHUYCCKUX COOBITHIT HHCﬁCTOHCHa 10 O6paMJ'I€HI/I}O Tuxoro okeana ¢ perpeccus-
HBIMHU CTaAUAMHU ITIALHUO3BCTATUYCCKHUX ITUKIIOB 4-ro nopsaaKa U Koppesanusd CHIIbHEHIITHX TOJIOLICHOBBIX U3BEP-
JKCHUH BYJIKAHOB Kamuarku ¢ 3BCTaTHYECKUMU UKJIaMH 5-to nopgaaka. PaCCMOTpeHBI BO3MOXHBIC MCXaHU3MBbI
BIIUSHUS [T100aIbHBIX I‘I/I[[pOC(I)epHI)IX MPOLCCCOB Ha SKCIIO3MBHYIO BYJIKAHUYCCKYHO aKTUBHOCTD. Hpeanonarae’rca,
YTO aKTUBU3alUA Kanbnepooﬁp%ymnmx I[BI/DKCHI/Iﬁ " CBA3aHHBIX C HUMH prHHOMaCHITa6HBIX HpOSIBJ'IeHI/Iﬁ
9KCIVIO3MBHOI'O BYJIKAHU3Ma B JICAHHUKOBBIC IEPHUOJbI HHCfICTOIIeHa 06YCJ'IOBJ'ICHE[ C6pOCOM JaBJICHUA B Marma-
TUYCCKUX CUCTEMAX BCJICACTBUC ITIAIUO3BCTATUYCCKUX IMOHMKEHH I YPOBHA OKC€aHa B 3TU IICPUOBI.

BBEJIEHUE

BynkaHndeckas akTHBHOCTB B T'€0JIOTHYECKOM BpeMe-
HU HE OCTaBaJlach MOCTOSTHHOM, a CKOpee MposBIAiIach
SMHU30UYECKU B TEUCHHE BCEIl T€0IOTNYeCKON UCTOPUH
3emiu. KaifHO301cK1ii OTpe30K HCTOPHUHU B 3TOM OTHOLIIE-
HUU He fABIseTCs UcKiIoueHueM. [lonyueHHsle k HacTo-
AIeMy BpeMEHH MHOTOYHCIICHHBIE (paKTHYeCKHe JTaHHbIE
YKa3bIBAaIOT Ha 3MU30JUYHOCTD U NI00AIBHOE YCHUIICHHUE
BYJIKAHUYECKOI aKTUBHOCTH B MO3JHEM KalfHO30€, YTO
0COOEHHO SIPKO MPOSIBUIIOCH B YeTBEPTUUHOE Bpems. OO
3TOM CBHUJIETENILCTBYIOT PACIIpeeIeHIE TPOCIOEB ByJIKa-
HUYECKUX IETJIOB B 0Ca04YHOM 4Yexyie MupoBOro okeaHa,
W3yUYEHHBIX B CKBaXHMHAX INTyOOKOBOAHOTO OypeHHs, a
TaKXke JaTUPOBKH CEPUH BYTKAHMUECKUX TIOPOJT U OTIIOXKeE-
HuH Tepsl o oopamiiennto Tuxoro okeana (Kenner, 1987).

I'moGanbHOE ycHuieHne BYJIKaHHYECKOH aKTHBHOCTH -
HE eJIMHCTBEHHAs MpHUMedaTesibHas depTa MO3JHEro
kailiHo304. K sTomMy mepuony BpeMeHH OTHOCHUTCS U
CYIIECTBEHHOE M3MEHEHHE XapaKTepa IBCTATUYECKUX
kojeOaHMii ypoBHs okeaHa. JlaHHas pabora mocBsieHa
BBISICHEHUIO BPEMEHHBIX B3aUMOCBS3€M M BO3MOKHBIX
MEXaHH3MOB B3aHMMHON OOYCIOBIEHHOCTH 3THX JABYX
100aTbHBIX TIPOIECCOB.

Orta pabota Obl1a BIepBbIe ONMYOIMKOBaHA B KYypHA-
ne «Bynkanonorus u ceiicmonorus» (CenuBepcToB,
2001), 1 BKJIIOUEHA B HACTOSIIIUI COOPHUK C HEKOTOPHI-
MU aBTOPCKHMH JTOTIOJTHEHUSAMHU U U3MEHEHUSIMH.
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O I'JTOBAJIBHBIX O9BCTATUYECKUX LIUKJTAX

HcTopus sBcTarnueckux KojaeOaHuil ypOBHS OKeaHa
B XOJI€ TE€OJIOTHYECKOTO Pa3BUTHS 3eMIM JOCTATOYHO
CJI0KHA M BOCCTAHOBJIEHA Jjajieko He moiaHocThio. K Ha-
CTOSIIIEMY BPEMEHH YCTAaHOBJEHO, YTO STH KoJeOaHHUs
00yCIIOBIIEHBI CYNEPIO3UIUEH IBCTATUIECKUX LIUKIIOB
pasnuuHoro nopsaka. Ha puc.1 (a, 6, 2) npencraBieHsl
JuarpaMMbl [I00aJIbHBIX 3BCTATHYECKUX HW3MEHEHUH
ypoBHs okeana (Beitn u np, 1982; Hag et al., 1987), a
TaK)ke U30TOMHO-KUCIOpOAHbIe quarpammsl llexknTona-
Onpnaiika (Shackleton, Opdyke, 1973; Shackleton, Opdyke,
1976), xapakTepu3yroIye TIsSIU0IBCTaTHIECKUE KOJe-
OaHuUs ypOBHS OKeaHa B YeTBEPTUUHOE BpeMs ().

s paneposoiickoro Bpemenu (puc.l, a) mo reono-
TUYECKUM JaHHBIM BBIJENIEHO 2 3BCTATUYECKUX ITHKIA
nepBoro mnopsaka muTeabHocThio 200-300 muaH. et
(Beiin u mp, 1982). Ha ¢one stux, Hanbonee HU3KoUac-
TOTHBIX KoJieOaHHMIA, MPOSBISLTUCH O0JIee BBICOKOYACTOT-
HbI€ — 9BCTaTMUYECKHUE LUKIBI 2-T0 U 3-ro nopsakos. Ha
OJTHOM U3 MOCJICAHUX BEPCUH TIT00aTbHON IBCTaTUIECKOM
LUKJIOTpaMMBI, COCTABJIEHHOM 110 TaHHBIM CEHCMUYECKOH
ctparurpaduu u OypeHus, OT Tpraca J0 roJIoleHa Bbie-
JIeHO 27 LMKIJIOB BTOPOTO MOpsAKa ATUTENBHOCTHIO OT 4
110 30 MiH. 51eT 1 127 IUKIIOB TPETHETO MOPSAIKA ATUTEIb-
HOCTBIO OT HECKOJIBKUX COT ThICsY 10 9 MiH. et (Hag et
al., 1987). Ha puc.1, 6 npencrasnen pparMeHT 3TOH LUK~
JIOTpaMMBl IJIsl TOCIEeNHUX 25 MIH. JeT. bykBeHHo-
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Puc.1. /lnarpammbl 100aIbHBIX M3MEHEHHH YPOBHS OKeaHa.

a - To0aJIbHBIE ABCTAaTHYECKUE IIUKIIBI IEPBOTO HOpsiKa Just (haHepo3041 110 JaHHbIM (Beiin u nip., 1982); orHOCHTEIbHBIE H3MEHEHNS
YPOBHSI OKeaHa IPUBEICHBI B 10X MAKCHMaJIBHOTO pa3Maxa aMIUINTY/] 3BCTaTHUECKUX KOJIeOaHMI 110 irarpaMmMaM IUKIJIOB 2 1 3
TIOPSI/IKOB; JUTUTEIIBHOCTH F'€OJIOTMYECKHX IIEPHOJIOB Ha AMarpaMMe NpHUBe/ieHa B COOTBETCTBHE ¢ paboToit (XapieHa u 1p., 1985);
0 - pparmMeHT 1100ATBHOI IBCTATHYECKON MarpaMMbl IIMKIIOB 2 M 3 IOPSIIKOB JUIsl HEOTEH-YET-BEPTHYHOTO BPEMEHH I10 JTaHHBIM
paborts (Hag et al., 1987); 6 - ©30TOIMHO-KHUCIIOPOAHBIC TUATPAMMBI THXOOKEAHCKHUX KOJIOHOK ITyOOKOBOIHBIX OCaiKoB V28-238
V28-239 o manHbM pabot (Shackleton, Opdyke, 1973; Shackleton, Opdyke, 1976); ¢ - anarpamMma ri00abHOTO M3MEHEHUS

YPOBH: OK€aHa 3a MOCJIICAHUC 20 TEIC. JIET 1O JaHHBIM pa6OTI)I

(Kappeit, 1968); cromsas 1uHAS - TpaQUK TO3HEIIIEHCTOLCH-

TOJIOLIEHOBOTO U3MEHEHUS! YPOBHS OKEaHa, IOCTPOCHHBIH 110 OCPEAHEHHBIM 3HAUCHUSM PaJUOyTIEPOJHBIX TaTHPOBOK; INTPUXOBAs
ymnus - rpaduk Jlx. Kappes; Toueqnast TuHUS - Ipe/onaracMblil rpadik ©I3MEHEHHsI YPOBHSI OKEeaHa.

nudpoBbie U UGPOBBIE 0003HAYCHHUSI IIUKIIOB 2-TO U 3-
IO MOPSITIKOB Ha 3TOM PUCYHKE IIPHBEACHBI B COOTBETCTBUE
¢ paboroii (Hag et al., 1987).

BaxHoi1 0cO0EHHOCTHIO O3HEKAHHO301CKON UCTO-
PHUU DBCTaTHYECKHUX KOJNEOAHMI SIBISAETCS MPOTPECcCH-
pyroliee BiusiHHE enlé Ooiee BEICOKOYACTOTHOM COCTABIIS-
IOLIEH - IIMKIIOB YETBEPTOTO MOPAIKA, JUINTEIBHOCTHIO OT
JEeCSTKOB JI0 TMEPBBIX COTEH ThicsueneTuil. Hanbonee
TIOJIHBIC U MIPE/ICTABUTEIbHBIC JAHHBIC TI0 STUM IHKJIaM
MOJTy4eHbl OJaronaps yclemHoMy NPUMEHEHHIO H30-
TOITHO-KUCJIOPOJHOTO U MaJeOMarHUTHOTO METOIOB MPH
W3yYEeHUH KOJIOHOK ITyOOKOBOAHKIX ocaakoB (Shackleton,
Opdyke, 1973; Shackleton, Opdyke, 1976). Ycranosnena
TECHas CBSI3b LIUKJIOB 4-TO MOPSAIKA C IEPUOANIECKIMHU
M3MCHEHUSIMUA OPOMTAIBHBIX MMAPaMETPOB 3E€MIIH, YTO
MOCTYJIMPOBATIOCH B «aCTPOHOMHYECKOI» TUIIOTE3E OJle-
nenenuii Munankosuva (Hays et al., 1976). B uactHocTH,
MOKa3aHo MpeodafaHue B CIIEKTPAIBHOM COCTABE H30-
TOMHO-KHUCIOPOAHON KpruBoii 1 00-ThICSYENETHUX IUKIIOB,
a TakKe HaJIM4KMe COCTaBISAIOMUX C mepuonamu 43, 24 u
19 ThIC. JIeT, KOTOpPBIC XapaKTEPHBI U JJIsl OPOUTAIBHBIX
rapameTpoB 3eMIIH.

[ToznHekaliHO30MCKME 3BCTaTUYECKHE LUKIBI 4-T0
nopsiaka 00yCJIOBICHBI UCKITIOUUTENBEHO EepEMEICHUAME
BOJHBIX MAaCC MEX]Ty OKEAHOM M CyILIEH B ITPOIIECCE pOCTa
U JIETpaJaliiy JIEAHUKOB, T.€. 10 CBOEH MPUPOJIE SBISAIOTCS
misunosBcraTnueckumu (Hukomnaes, 1972). [lpuunna nux
MIPOrPECCUPYIONIETO BIUSHUSA Ha HEOT€H-4E€TBEPTHUHBIN
3BCTATUYECKUH TPOIECC CBSI3BIBACTCS C MPOSIBICHUEM
BBICOKOAMIUIUTYIHBIX KOJICOaHUH B CHUCTEME JIETHUKH-
okeaH-atMocdepa, 00yCIOBICHHBIX Pa3BUTHEM aHTaPK-
TUYECKOTO TTOKPOBHOTO OJIEZICHEHUS BCIEACTBHE MTOCTE-
MIEHHOTO CMEUIeHUs] AHTapKTHUIbI B IOKHBIE MOJSPHBIE
LIMPOTHI ¥ BO3HUKHOBEHUS IUPKYMITONSIPHOTO AHTapKTH-
yeckoro teueHus (Ymakos, SAcmanos, 1984). Cynsa mo
HW30TONMHO-KUCIOpOAHbIM aaHHBIM (Kennet, 1987),
HE3HAYUTENbHBIE 110 aMIUIUTYJE DISIMO3BCTaTHUECKUE
KoJie0aHMs YPOBHS OK€aHa OTMEYAIUCH €lIe B CPEIHEM U
BepxHeM MuoneHe. Ho MakcumansHOro pasmaxa (0omee
100 M) OHM JOCTHUIJIM JIMIIb B IJICHCTOIICHE U B 3HAYM-
TeJIbHOW Mepe 00yCJIIOBHIIM COBPEMEHHBIH 00InK mobe-
pexuil u menspa MupoBoro okeana. Mx sipkue cieabl
Ha Cylle - MHOTOYMCJIEHHbIE YETBEPTUUHbBIE MOPCKHE
Teppackl, 00pa3yrole 3aKOHOMEPHBIE TI0CIIeJ0BaTeNb-
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Puc.3. DBcTa3us u ByJIKaHMYECKasi aKTUBHOCTh MO3IHEr0 KaHO30s1.
a - TMarpamMa rio0anbHbIX H3MCHEHHH YPOBHS OKeaHa B MO3THEM KalfHO30¢ (IMKJIBI 2 U 3-T0 mopsIKoB) 1o AaHHbM (Hag et al.,
1987); 6 - cpenHsist BCTpEUYaeMOCTh TOPU30HTOB BYJIKAHHYECKOTO TIeTIIa B 0CaI09HOM Yexyie MUpOBOTO OKeaHa Mo TaHHBIM

nry6okoBoaHoro 0ypenus (Kennet, 1987).

Het, 1987). B yactHoCcTH, U151 0OpamuieHust TUXOro okeana
10 Ha3€MHBIM JJAHHBIM B MO3AHEM KailHO30€ BBIACISIOT
4 KpyIHBIX 3MU30/1a YCUIICHUS BYJIKAHUYECKOM aKTHUB-
HOCTH: KaCKaJIHbIN (U€TBEPTUYHOE BpeMsl ), (PUKHICKHI
(paHHETIIMOLIEHOBBIN ), aHIUICKUH (IO3THEMHUOLIEHOBBIH)
u konmymOutickuii (cpeqaemuorieHoBbIi ) (Kenner, 1987).
Hecmotpst Ha TO, 4TO 3TH 3MU30JBI OTHOCSATCS JUIIb K
TUXOOKEAHCKOMY PErHOHY, OHM HAIILTU JI0CTAaTOYHO OTYET-
JIUBOE BBIPAXKCHUE U B IHArpaMMe CpeIHEH 4acTOThI

BCTPEYaEMOCTH IPOCI0EB BYJIKAHUYECKUX MEIMJIOB B
ocao4HOM 4exsie MupoBoro okeana (puc.3, a), cocTaB-
nenHo#t Jlxx. KenHeToM mo JaHHBIM TTyOOKOBOJHOTO
OypeHHs U XapaKTepHu3ylollel rodajabHble H3MEHEHUS
9KCIUIO3UBHOW BYJIKAHMYECKOH aKTUBHOCTH (ITOJHOTO
COOTBETCTBHS 3[1€Ch, OUEBUIHO, O)KHUIATH TPYAHO). 3ame-
THUM, YTO KalfHO30}CKOe BpeMsl COOTBETCTBYET HUCXO-
JSII1Eel BETBU MOCISTHETO IBCTAaTHUECKOT0 LIUKJIa IEPBOTO
MOPAJIKA, T.€. HEOT€H-Y€TBEPTUYHOE YCUIICHHUE BYJIKaHU-
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Puc.5. 30TOMHO-KUCTOPOHBIE CTAINU U BYJIKAHUYECKAsI aKTHBHOCTh BEPXHETO
IUIEHCTOIICHA.

CaeieHus 0 ByJIKAHUYECKOM aKTHBHOCTH MPUBEIEHBI 110 JaHHbIM (Melekecies,
1980; Menekecnes u ap., 1974; Dpnux, 1973; Braitseva et al., 1995; Rampiro,
Self, 1992).
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TAB0T0A TAG, 1 0 8cAAGRAT 106 TTOTA (38A.5, a, 6, 6, 2).  TEAGROTOAT EcAAdmATed A6eeaTa OTAa Ta T. N6Ta00a
N yoele éaaieéraaie ioaaéyie ia Eai+a0éa & E6de- (73,5 +/- 3,5 0Gif.6.1.), i ETOTOOT TAETOTONA efneaat-
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Puc.7. lononeHoBbIe KosleOaHMs ypOBHS OKeaHa M ByJIKaHM3M Kamuarku.

a - pacmpeleicHie OCHOBHBIX MAapKHPYIOIIUX TOPHU30HTOB TE(PHI TOJOICHOBEIX H3BEPIKCHHUI BYJIKAHOB
Kamuarku o manueiM (Bpaiiniesa u np., 1985; bpaiinesa u ap., 1997; Braitseva et al., 1995); 6 - nuarpamma
r00ANBEHBIX 3BCTATHYCCKUX H3MECHEHUH ypOBHS OKeaHa B ronoteHe no deiiopumky (Kenner, 1987).

BaTENIM CBS3BIBAIOT HAYAJIO0 BEPXHEILICHCTOIIEHOBOTO T.€. THTAHTCKOE U3BEPIKEHUE BylikaHa To0a, Kak v Ipyrue
onenenenus (Rampiro, Self, 1992; Ramaswamy, 1992), cuibHelmue NIeHCTONEHOBBIC U3BEPKECHUS, OBIIU
MIPOU30IILIO B MEPHOJI HU3KOTO YPOBHS OKeaHa (puc.5,2), WHUIUUPOBAHBI, BEPOSITHEE BCETO, ITI00AIEHBIMH KIIMMa-
T.€. y’K€ B pasrap BEpXHEIUIEHCTOIICHOBOTO JIAHUKOBOTO ~ THYECKUMH H3MEHEHUSMH U COIYTCTBYIOLIUMU THUIAPO-
MIEPHO/Ia, CBI3aHHOTO C U30TOIMHO-KUCIIOPOTHOM cTafue  chepHbIMU poIieccamu.

Ned, u, oueBUIHO, MOXKET paccMaTpPUBATHCS JUIIL B Oxkouo 18 ThIC. IeT Ha3aJ HAuYaJ0Ch BEPXHEIICHCTO-
Ka4eCTBE CIEICTBUS, HO HE IPUYUHBI 3TOTO OJIEICHEHUS, II€H-TOJOIICHOBOE MOBBIIICHUE YPOBHS OKeaHa, COOTBET-

12 BECTHHK KPAVHII. CEPUA HAYKU O 3EMIJIE. 2004. Ne 3



AEADTNOADTUA THTOANNU E xAOAADOExTUE ACEEATEGT

fdadp1dd aTioTaytiaé adoae TTAEAATAAT Oeéea 4-T AaoedTaéale 04000 Toaanoaaeyaofy arTéTa Toaat-
rToyaca. I TITOTITTAOU YOTAT TOTO4RA Ta00masafl 140T0T. AR, ad Adee T TT4+808 1000, +0T 61TTY 1004y
aTeda atnTéT+anoTolTé iTN0adeypuidé i yanoaoe+an- al@a faycl neeiiaéaed aocéaie+aféed fitatioeé
BeT e HeeeaT & 5-3T TTOJAG TOTATERE0ABUTTAOID T0 ATETOATA fi TTORAA8 TTOTE OAcATe YARdae-AieTeé
23406 00+ AT TARETEEEH fiTo 830. NGAY TT yafoaoe-  48aada1 10 O4cadeaEa T4 JABYA0NY AARTTTOTTE & T6z-
+&néeT 4eaa0al 141 O&éadeaxa & Ead0ay, TaéfieTacl- 440Ny & ATITETE0AEUTTT YeNTadeTaT0aéuiTi TTa-
704 a1 TE€0040 yoeo éTeddaieé (4T 30-40 1300T4) To- OAddxeaddiee, TTNETEUES Oacoe+anéay 0T+ 1TNol da&eT-
Ta+aéefl anaiTi eTT0a TédénoToaran Ta-aéd ATETOA- 036a0Tai(10 4a0edTaTé eiTada iTIThoadeTa i TadeT-
ia (7-14 00f. 840 Tacad). Ta Eai+a0éd, E6oeead e 4  &ai e yanoaoe+aneed oeeeta 5-a1 TToyaéa
RTTiee yoT16 Ta0eTad a8a1aie 0aéaed ATT1034011084040 A 324104 (EediyiTa & 40., 1986) a86&T1080TAAIT
afT0@ea A0eeaTe+aneTé a60RATTOS (38M.6). A +afio- AafeTaied 1a ToeodT+ai iTnoe TaTeTan ATOecTiona a
iTh0e, ayoT A0&1Y Ta EA1+2084 TAdACTAAGEN Ga6(iadd0 0TOOYTEEa0 T. Addeiaa & TadeTaal ATéT6aiTand
aceéata Eadnifiéeé & E6OREINETAT T¢ada, a TaE0deead  TToTéTaaieé, a0yasyai 0o 1T ATTOT-T080104a0 T 48ad-
- 83604350 OAT-DOR0A (T. TTAETOAT) & EUAeTay Tafol 621 1a1. T+AAGATT, 0T y0& TA0&TAQ ANATEeed0poRy
- T ano daadannearaie i dTETOATTA00 yanoaoe+afi-
Toeaycaol ETTE3401 04 a0eéaTe+anéed iTatioey 6TToa 6e0 0ee&Ta 5-4T TToyaéa
Téaénoroara i fa-aéa dTeToaTa é Toadeural oOacal
yanoaoe+anéed 6eeeTa 5-aT T1oyaéa 1Téa 1adtgiTeiT TATCITATUO TAOATECTAO AEERTER
2¢-¢a TAATR0AOT+TTE 0T+ TH0E 0aAeTOAAOTATTAT 140T- AETAAEUTUO ECTATATEE OPTAIR TEAATA
aa e TaTariciasTTioe yanoaoe+aneed 46aadaii a 1oa- TA AGEEATEXANEOP AEOEATTNOU
45620 YOTAT A0ATATITAT €1040836a. TATaéT Ta To84-
M0adeéat1ao T1a den.6 aeaddal 1ad TO+A0EeaT deafa 0aéeT TadacTi, 10 ToedT4aeT @ a0aTa0 T 0aniTeé
@e3TOTAY cAAeRe T THoU A3AT AT TOTABATEY eBUTAE- fayce TAOETATA GReBATEY A08ATE+AMETE AB0GATTTOR
@ed a0éeaTe+aNneed iTanoeé TTCATAAT TéaénoToaia - Ta Eai+a0éd, E00eead e, TT-ae4eiTi 0, 4 4003ed
OAl 43T ATéTOATA: & RWTiee TATTATAY +afol yoed ThHOOTATOO0 40330 caaaiTé +anoe OeOTAT Tédaia fi
Taoeé TOTEeCTEEA A ETT08 TEAEN0TOATa, a TaEOdesad  aeyoeTyanoaoe-anéeie oeesaie 4-4T e, adoTyoiT, 5-
& BA1+2084 - A Ta+283 ATETOATA. ATCITe T, <0T y0a AT VTOVAETA, OT+144 A i GRAGAAACATOT & idaaeyi & yoed
Caaene T THol TAONETAGATA TOTOAMNTT 4830a4a0ee T6dé- 0eeeTa. Noay TT TroaeeeTaai il 4aiifai, 0aday
AOTOATTANO E44TEETA, ETOTO0E Ta EAT+a084 ¢addd- CAeTITIAdITAOU €cAdnoTa & 46y TAeTOTO0d 400380
@&y TTCaTad, +41 Ta E60eead & A RTTiee J33eTiTa, dafTTeTealT(0 4 NdaaTed @edToad e
Agy TTheaared 8 oai. 6ao ATETOATTATE efoToee TATTAOAANOAATIT ddafe+atied fi Tagedihie aéaaot-
(88R.7) Ta yanoaoe+aiérTé aeadoaiia Oadéaceaxa oeyie NeOTATAT Tédaia. A +afoiThoe, a Adgaroe-
TTiT a0436000 9 68EETA 5-4T TTOYAGA i ATTER00ATE  +ARETT TedaTa Ta A¢ToNneed T-230 T1a0T4al & aaiTepo-
éciafaiey 6aTaiy Tédafa 10 Ta0a00 4T TanéTenéed 1TéadT00TITETAee TTéacalT Oieeaied aogéale+anéeré
140074, A ATT0A40f0aee fi yOTE 40a30aT1 1T¢, TTiexd- Aa80CATTA0E & TA0eTA( TEcETAT 00TATY Tedara a
o)1 6OTATY T64ATA ATTOAROMOA0PO €T0404360: 0.17- A30GTAT TEAEMOTOATA - ATETHATA (Guillou et al., 1998).
0.40, 0.65-1.0, 1.4-2.0, 2.3-2.5, 2.7-3.3, 3.9-4.6, 5.1-5.6, A 0T 28 4041V, 46y 0AETTTA, TaNETEUET 6aaé, 1100
6.1-6.6 & 7.3-7.6 00, 620 Tacha. T3& AGAATATEE Y085 TOTERATTA, A-af0TTHoe a6y NB&aecAT T Tauy (McGuire,
1040826TA i ATETOATTATE SfoTOR4E AoeéaTecia Ta  1997), cABTITIAGTAY AOTATTAY Aaycl ANTO@A46 A66-
Ea1+2084 A0VABYA0RY TTORAAE, TTAY CABTITIADTTAOU: aTecian TeA6HOTOAT-ATETOATTADT & G4A04RRGATOT &
aaoedTaée ia anao, 1T ATelweiioda NeciTaéaed foaaeyie noLIanoadas, 1T TO1a+adofy clareodéiiaé
YEATETCRATO0 ScaddmATed TT A0ATATE OYATOAO & faAed 1T Oac 4eas Yo& i & jasaTeyi e. A 5261140 4
3AABARNEATOT F0AAEYT A 68880 5-4T TTOyA6A. A yOTT  GAcAcOey TTEOTATOS TEAAATATES, fiGAY VT 4T TOT 46-
TafETRIT 0448000MY, N0AATEA TA0A+EMeaTT0A 8T080- OaTey daTeéTa AToadeoeal e Addiearaee, yoa caae-
aaé(1 3041 , 1 Tédan0adeaiTaie 1aden.7 aaoedTaéaie fAeITAOU ATTAlId NdafTaeory TadaoiTé (Paterne et al.,
ATORCTIOTA 08000, efTTElICOAT (D 4 8a+4f0a8 Tadée- 1997). Yoé 6aedo0, T+34e4iT, Naeadodsifoaopo 1a a
dépuied Tdé 0a0dTOOTITETAe+aMeed effeaaTaareyd TTelcod danTaTiodal, 1100 Tdaanoaacaieé T oT1, ~0T
(A3260383 & 43., 1985; AGaE643A & 85., 1997; ESBUJTTA  A6BEATE+ANEAY AB0GATTHOU JASYAON) A63ATTE TO&+&TTé
¢ 49., 1986; Braitseva et al., 1995). Yafoaoe+&feay A&6Taacui00 eciaiaieé eeeiaca @, ATT0Ad0M0AATIT,
402304112 Odéadeama TRiTAATA Ta AATITOOTETAS- A6TAAITO0 A6y0eTyantaoe+aneed eTedaareé 6oTaiy
+&M8e0 Tadepadieyd & 4al 100 0a8eTOREOTATTAT 4208~  Tédara. T TATTAATeé fiTi 143a00nY & 0T, +0T 8d6TT04&
draaifey 1ToNée0 ToeTedieé ec dacée~T00 daéTiTa YeNTeTceaTa ecaddeaiey ATTATATO alcaaol fdaa-
CA TTAT @ada. A, iTTTR0AACATEA i 0aASTOAAOTATOTE TE0ABHTT E0a06TA0ATATTOA DAAeTTAEITOA eeeTave-
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YecKue U3MeHeHHs. Takue sBJICHNUs J0CTOBEPHO 330Ky -
MEHTHPOBAHBI AJISl CHIIBHEHIINX UCTOPHYECKUX H3BEP-
xeHuil ByiakaHoB: Jlaku (1783 r.), TambGopa (1815 r.),
Kapakaray (1883 r.), Canra-Mapus (1902 r.), Karmait
(1912 1.), lIunary6o (1991 r.) U HEKOTOPBIX APYTHX
m3Bepxkennii (McCormick, 1992; Self et al., 1981). Tem
HE MEHee, pACCMOTPEHHBIE BBIIIE MTPUMEPHI 3aKOHOMEP-
HBIX CBSI3€H MEKAY II00aIbHBIMA H3MEHEHUSIMH YPOBHS
OKeaHa W BYJKAaHHMYECKOH aKTUBHOCTBIO MO Pa3IHYHBIM
pernoHam 3eMiln CcKopee YKa3bIBaloT Ha IPaBOMEPHOCTD
WHOU TOYKH 3peHHsI: II100aIbHbIe N3MEHEHHS KIMMaTa U
CBA3aHHBIE ¢ HUMU IIOOajJbHbIE M3MECHEHHS YDPOBHS
OKeaHa CYIISCTBEHHO BJIUSIOT Ha BYJKAHUYECKYIO
AKTHUBHOCTD.

Taxkast mocraHoBka Bompoca He HoBa. Emie B 1972 ¢
H.M.Hukonaes yka3aa Ha BO3MOKHBIA MEXaHU3M TaKOTO
rusHus (Hukonaes, 1972). Ero cylHOCTh 3aKi04aeTcst
B MIPOSIBIICHUH THAPOU30CTA3UH — N30 CTAaTUIECKON peak-
LUK HeAp 3eMITH (B TOM YHKCIie acTeHOC(Eephl U THAPABIIHU-
YECKH CBA3aHHBIX C HE MarMaTH4eCKUX CUCTEM ) Ha TJI0-
OanbHBIE M3MEHEHUS! ypOBHS OkeaHa. T.e. (hakTHUecKu
MpeanoiaraeTcs, YT0 U3MEHEHUs! THAPOCTATUYECKOTO
JaBJICHHUA Ha JHO OKeaHa B Ipolecce I00albHbIX U3Me-
HEHUH ero YPOBHS AOCTaTOYHO OBICTPO MEPEAAI0TCS Yepe3
acteHoc(epy OCTPOBOAYXHBIM U BHYTPHUILIUTOBBIM
MarMaTu4eckuM cucteMam. Vcxons M3 3TUX HpeAcTaB-
JICHUH, MOKHO yKa3aTh, 10 KpaiiHell Mepe, Ha ABa (ak-
TOpa, CMOCOOCTBYIOIIME MpoLeccaM Kalbaepoobpa-
30BaHUA M YCHJICHHUIO DKCIUIO3MBHOM BYJIKaHHUYECKOU
AKTHUBHOCTH B OCTPOBHBIX Jyrax B MEPHOIBl PE3KUX
DIALMOBCTATHYECKUX TTOHIKEHUH YPOBHS OKEaHa.

B pailionax, He MOABEPKEHHBIX MOKPOBHBIM
OJIeNCHEHUSM, TI00aTbHOE TIOHM)KEHHE YPOBHS OKeaHa
BeAET K cOpoCy AaBieHHA B acTeHocepe (B IpeAeIbHOM
ciyyae — Ha 10-12 6ap) ¥ AOMKHO CONMPOBOXKIAATHCS
COOTBETCTBYIOIINM COPOCOM AaBJICHHS BO BCEW cHCTEME
TUJIPABIIMYECKU CBS3aHHBIX C HEH MarMaTU4ecKuX Oya-
TOB, B TOM YHUCJIe IepUpepUIECKUX, HAXOISIIIXCSI Ha He-
OoNbIIMX TIIyOHMHAX, IJe CHIKEHHE NABICHUS JAOJKHO
COIIPOBOXKIATHCS YACTUIHBIM OTTOKOM Marmbl U e€ 3ame-
mieHrueM BOOHBIM QutongoM. Takoi mporecc BeOgT K
POCTY KacaTeIbHbIX HalpsLKEHUH Hall Iepru(epruIecKUMU
o4yarams ¥ CriocoOCTBYeT OOpYIICHHIO UX KPOBJIH, T.€., B
COOTBETCTBUHU C CYLIECTBYIOIIMMHU NMPEACTABICHUIMHU
(Cnézun, 1987), MOXKeT SBIATHCS €CIIU HE TIaBHOM Opu-
YHHOM, TO «CITYCKOBBIM KPIOUKOMY WIJIH, TOUHEE, «IUPH-
KEPCKOM MalloYKoi» Ul aKTUBU3AaLWHU Kalbaepoobpa-
3YIONIVX JBIXKEHUH U CBSI3aHHBIX C HUMH CHJIBHEHIIIUX
U3BEP)KEHHUN C YAaCTUYHBIM OMYCTOLICHHWEM mepudepu-
YECKHX 04aroB, 00pa3oBaHNEM HTHUMOPHUTOB M MOIITHBIX
MUPOKIACTHYECKUX TOKPOBOB.

U3zBecTHO, 4TO pacTBOPUMOCTH BOIHOTO (IIIOUIA B
Marme Bo3pacTtaeT ¢ yBennueHrueM nasnenus (bapadanos,

14

1985). [TosToMy yMEHBIIIEHUE TABJICHUS B MATMATHYECKOM
cHCTeME JIOJDKHO BECTH K BBIIEJIEHUIO CBOOOIHOTO BOA-
Horo (uIronJa U3 BOJOHACHIIIEHHBIX MarM B IeprQepu-
YeCKHMX ouarax M BEPXHHX y4acTKaX MarMaTH4ecKUX
kos10HH. Kpome Toro, cOpoc AaBneHHs: B MarMaTH4eCKuxX
crcTeMax BeJET K HapyLIeHNIO yCTaHOBUBILETOCS BOJHO-
(ITIOMITHOTO PaBHOBECHSI MEXY MarMoi M BMEIIAIOIIUMHU
TOPHBIMU MOPOAAMH, CIIOCOOCTBYSl JONOJIHUTEIEHOMY
000TalIeHUID MarM CBOOOJHBIM BOJHBIM (DIIIOUJIOM.
Wnave roBopsi, B IEpHOIbI TOHIKEHHS YPOBHSI OKEaHa B
BEPXHHUX YACTIX MarMaTHUECKUX CUCTEM, HETTOCPEICTBEH-
HO BIHSIOIIMX HA BYJIKAHUYECKYIO aKTUBHOCTb, MOBBI-
LI1aeTCsl OTHOCUTENBHOE COAepKaHne CBOOOIHOTO BOAHOTO
¢monza, yTo BeAET K HEKOTOPOMY CHUYKEHHIO MJIOTHOCTH
Marm 1 yBeJTMUEHHIO UX SKCII03uBHOCTH. [To-BuIuMomy,
9TOT MPOLIECC BeCbMa UyBCTBUTENCH JIaXKe K CPABHUTEIb-
HO HEOOJIBIINM KOJIeOaHUsIM JaBJICHHS B MarMaTnie cKon
KOJIOHHE M CHOCOOEH MPHUBECTH K PE3KOMY YCHUJICHHIO
9KCTJIO3UBHON aKTUBHOCTU BYJIKAHOB B PETrPECCHBHEIC
CTaJIuM LHUKJIOB HE TOJILKO 4-10, HO U 5-r0 mopsaka. He
HCKITIOYEHO, YTO CXOJHbIE THIPOMarMarnieckue npouec-
CBl, IPUBOMSIIHIE K IKCIJIO3UBHBIM H3BEP)KEHUSIM, MOTYT
MPOMCXOANTH M TIPH CHATHHU YIIPYTUX HANPSHKEHUH B X0
CHJIBHEMIIINX CEeHCMHUYECKUX COOBITHIA BOMM3H MarMaTH-
yeckux ouaroB. [Ipumepsl Takoil mocienoBaTeIbHOCTH
MpOSIBICHHUSI CEHCMUYHOCTH U BYJKaHHW3Ma XOPOIIO
uzBecTHbI. [locnennuii n3 HUX - OTHOBPEMEHHBIE U3BEP-
KEHUS ByJKaHOB KapbIMCKOTO U B KayipJiepe AKalieMuH
Hayk na Kamuarke B Hawane sHBaps 1996 r., kotopsle
MOCIIEI0BANIN Cpa3y Mociie OJM3KOro CHIBHOTO 3eMJie-
Tpsicenus (Oenoros, 1997).

HeoOxongumo oTMETHTH, YTO B pallOHaxX pa3BUTHUS
MOKPOBHBIX M MOIIHBIX TOPHO-JONHHHBIX IUIEHCTOIe-
HOBBIX OJIEICHEHUH IIALHMOIBCTAaTHYECKHE KOJIEOaHUS
YPOBHSI OK€aHa CONPOBOXKAANNCH PE3KUMH H3MEHEHUSIMH
Macchl JbJa Ha cylle. 37eCh XapaKkTep BIUSHUS THAPO-
c(epHBIX MPOLIECCOB HA MArMaTHYeCKHE CHCTEMBI I0JKEH
ObLT ONpeeTSITHCS COOTHOILIEHUEM MPOTHBOIIONOKHBIX 0
3HAaKy SIBJICHUH THAPO- U ISIHUON30CTa3HH, T.€. B 3HAUH-
TEJBHOW Mepe 3aBUCETh OT AWHAMHKHU POCTa M Jierpa-
Jauuu tenHukoB. Tem He MeHee, Ha KamuaTtke u B Apyrux
paiioHax pa3BUTHS MOLIHBIX IIEHCTOLEHOBBIX TOPHO-
JOJMHHBIX OJIeICHEHUH OTMedaeTcsl BCE Ta JKe 3aKOHO-
MEpHas CBA3b KPYMHEHIINX BYJIKaHUYECKUX COOBITHH C
pPETPECCUBHBIMU CTaIUsIMH TIieHicTolneHa. MOXKHO yKa-
3aTh, IO KpaliHeil Mepe, Ha Tpu akTopa, 0OBICHAIOIIHNX
3Ty 3aKOHOMEPHOCTb.

Bo nepBbIX, H30cTa3us HE MPOSBISAETCS JTOKAIBHO
BCJIEZICTBHE BBICOKOH 3(h(heKTUBHOIM YKECTKOCTH JTUTOC(EPHI.
3aMeTHas H30CTaTUYeCKas peakuus OT U3MEHEHHS JIeAHU-
KOBOM Harpy3ku JOCTH)KHMMA JIMIIb JUIS 3HAYUTEIBHBIX
0 BENTMYMHE TEPPUTOPHIA, TOTIEPEYHBIE Pa3ZMEPHI KOTOPBIX
U3MepsIoTesa coTHAMHU kuioMeTpoB (Hukomaes, 1988).

BECTHHK KPAYHII. CEPUA HAYKU O 3EMJIE. 2004. Ne 3
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AEAPTNOAPTUA TPTOANNU E xAOAAPOEx TUE AOEEATECT
Hydrospheric Processes and the Quaternary Volcanism

N. L. Seliverstov

Institute of Volcanology and Seismology, Far East Division, Russian Academy of Sciences,
Petropaviovsk-Kamchatskii, 683006, Russia

Time associations have been examined between periods of global and regional increases in explosive volcanic
activity during Late Cenozoic time and eustatic cycles of various orders. We show a close association to exist
between major Pleistocene volcanic events and regressive phases of 4th order glacioeustatic cycles and demonstrate
a correlation between major Holocene volcanic eruptions in Kamchatka and 5th order eustatic cycles. Possible
mechanisms are examined responsible for the effects of global hydrospheric processes on explosive volcanic
activity. It is hypothesized that activation of caldera-generating movements and related major manifestations of
explosive volcanism during Pleistocene glacial periods was caused by pressure drops in magmatic systems as a
result of glacioeustatic sea level lowerings during these periods.
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