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OT3hIB 

6eoYU4eu oplanUJat(uu HBuC J(BO PAH na ouccepmat(uonnylO pa60my 
J(a6bloo60U Mapuu lOpbe6nbi na me.MY «llpoucxoJICoenue u 360Jl/Ot(UR MalM 
6YJl«anullec«olo t(enmpa Y«cullan (Cpeounnblu xpe6em KaM llam«u)», 
npeOCma6JlennylO na couc«anue Yllenou cmenenu «anOuoama leOJlOlO
MunepWlolullec«1IX. nay« no cnet(UWlbnocmu 25.00.04 nempOJlOlUR, 
6YJl«anOJl02uR. 

Ha OT3hIB npe,n:CTaBJIeH PYKonHcHhrn: TPY,n:, o6beMoM 152 CTp. TeKCTa; co,n:ep)I(HT 47 

PHC]'HKOB, 2 <poTorpa<pHH H 16 Ta6JIHU (8 Ta6JIHU B npHJIO)l(eHHH). OH COCTOHT H3 BBe,n:eHH5I, 5 

rJIaB, 3aKJIIO'-IeHH5I H ,n:onOJIHHTeJIhHhIX MaTepHaJIOB - KaTaJIOra pe3YJIbTaTOB aHaJIH30B 

06pa3UOB H MHHepaJIOB. CnHcoK UHTHpoBaHHoH JIHTepaTyphI co,n:ep)l(HT 175 HaHMeHOBaHH5I. 

TIpe,n:cTaBJIeHHM Ha peueH3HIO pa60Ta orpa)l(aeT HTor BcecTopoHHero reOJIOOI'-IeCKOrO 

(nOJIeBhle pa6oThI) H nerpoJIorO-reOXHMH'-IeCKOrO H3yqeHH5I KpynHoro nJIHOueH-rOJIOueHOBoro 

BYJIKaHH'-IeCKOrO ueHrpa YKCH'-IaH C ueJIhIO neTporpa¢H'-IeCKOH, a TaK)I(e H30TonHO

reOXHMH'-IeCKOH THnH3auHH npo,n:yKToB ero ,n:e5lTeJIhHOCTH Ha OCHOBe HOBhIX npeUH3HOHHhIX 

,n:aHHhIX 0 COCTaBe BYJIKaHHTOB, peKOHCTpYKUHH HCTOPHH reOJIOfH'-IeCKOrO Pa3BHTH5I, 

nOCTpOeHH5I neTpOJIOfH'-IeCKOH Mo,n:eJIH. 

B BO,n:HOH '-IaCTH pa60TbI COHCKaTeJIb cnpaBe,n:JIHBO no,n:'-IepKHBaeT, '-ITO HeCMOTp51 Ha 06HJIHe 

ny6JIHKaUHH no nerpOJIOrHH '-IeTBepTH'-IHhIX BYJIKaHHTOB KaM'-IaTKH, 60JIhmHHCTBO H3 HHX 

HMeeT 0630PHhrH xapaKTep, pa60ThI, B KOTOPhIX ,n:eTaJIhHO H3yqeHhI KOHKpeTHhle ,n:JIHTeJIhHO 

Pa3BHBaIOlI(HeC5I BYJIKaHH'-IeCKHe UeHrphI, e,n:HHH'fHhI. TeM CaMbIM C03,n:aIOTC5I onpe,n:eJIeHHhle 

TPy,n:HOCTH npH ¢opMHpOBaHHH 06lI(eH KapTHHhI pa3BHTH5I KaM'-IaTCKOfO pemOHa, KOTOPhIH 

MO)l(eT 6hITb 3TaJIOHHhIM ,n:m nOHHMaHH5I xapaKTepa B3aHMOOTHOIIIeHHH npoueCCOB TeKTOHHKH 

H MarMaTH3Ma B COBpeMeHHOH OCTPOBO,n:Y)I(HOH CHCTeMe. B 3TOM nJIaHe npe,n:CTaBJIeHHM 

pa60Ta, B onpe,n:eJIeHHOH Mepe, nOMO)l(eT pa3pemeHHIO CJIO)l(HBIIIeHC5I cHryaUHH. 

B nepBOH maBe «reOl102o-zeoljJU3ullecKue oco6ellllocmu cmpoellUJI U ucmopUR 

ZeOOUIlllMUlleCK020 pa:J6umUR KllMllamKU 6 n030lleM KaUIlOJOe» aBTOp B 06lI(HX '-IepTax 

3HaKOMHT '-IHlaTem C reOJIOfHeH KaM'-IaTKH, Ha'-IHHM C OJIHfOIleHa H ,n:o cOBpeMeHHoro 

http:25.00.04


2 

BpeMemr, a TaK)f(e C rrOCJIe,[(HHMH B033peHH~MH rro BOrrpOCaM «reO,[(HHaMH'IeCKOrO pa3BHTH~» 

:nOH TeppHTopHH. COHCKaTeJIh BJIa,[(eeT TaKHM MaTepHaJIOM H xoporno HHtPOpMHpOBaH B 

OTHOIlleHHH HaH60JIee H3BeCTHhIX rry6JIHKaIJ,HH He TOJIhKO rrOCJIe,[(HHX JIeT, HO H 70-x, 80-x 

rO,[(OB. IT03TOMY, cOBeprneHHo 3aCJIY)I(eHHO 3ByqaT tPaMHJIHH: C.E. ArrpeJIKoBa, O.H. BOJIhIHIJ,a, 

H.H. KO)l(eM~KH, B.H. Oropo'[(oBa, 3 .11. ITorronHToBa, A.E. ilIaHIJ,epa, M.H. ilIarrHpo, 3.H. 

3pJIHXa H ,[(PYTHX Hccne'[(oBaTeneH KaM'IaTCKOro perHoHa. Ho, ecnH Y)I( rrO,[(HHMaTh Borrpoc 

H3yqeHHocTH 3Toro perHOHa B HCTOpH'IeCKOM acrreKTe, TO He06xo,[(HMO rrOMHHTh, 'ITO OCHOBHOH 

MaTepHaJI rro reonorHH KaM'IaTKH 6hIJI rronyqeH B xo,[(e reOJIOrH'IeCKHX C'beMOK H 

tPopMaIJ,HOHHOro aHaJIH3a MarMaTH'IeCKHX KOMrrneKCOB, B OCHOBe KOToporo ne)l(aJIH 

rrpe,[(cTaBneHH~ 06 narrax reOCHHKJIHHaJIhHOrO pa3BHTH~ rro,[(BH)I(HOH 06nacTH. 

feOCHHKJIHHaJIhHM KOHIJ,errIJ,H~ HaXO,[(HTC~ CeH'IaC B rrOJIHOM 3a6BeHHH Y MonO,[(hIX 

Hccne,[(oBaTeJIeH. 

Ellle HeCKonhKO 'IaCTHhlX 3aMe'IaHHH: 1). flyqIlle Bce )l(e rOBopHTh He 0 KOHTHHeHTaJIhHOM, a 

o cy6KoHTHHeHTaJIhHOM THrre 3eMHOH KOphI rro,[( KaM'IaTKoH: 35-40 KM (a He 36-46, KaK Y 

cOHCKaTeJUl) OTHOCHTeJIhHO He60nhIlloH HHTepBaJI MOmHOCTH 3eMHOH KOphI. 2) B IJ,eJIOM, 

Bepo~THo, CJIe'[(yeT ynOM~HYTh H 0 rr~TOH (ThIJIOBOH) BYJIKaHH'IeCKOH 30He KaM'IaTKH (TeKcT H 

pHc.l.l ). 

BTOPM maBa «HcmopuR U3Yllennocmu U zeOJlOZUlleCKoe cmpoenue 6YJlKanUilecKOzo 

u;enmpa YKcullan» HHtP0PMHPYeT Hac 060 BceM, 'ITO 6hIJIO c,[(eJIaHo rrpe,[(IlleCTBeHHHKaMH rro 

nOMY IJ,eHTpy ,[(0 pa60T COHCKaTeJUl. C rrpHcymeH aBTOpy cKpyrryne3HOCThIO, rro'[(p06HO 

paccMoTpeHhI pe3ynhTaThI pa60T MHorHX Hccne'[(oBaTeneH, HX BKJIa,[( H B033peHH~ Ha rrpHpo,[(y H 

yCJIOBH~ 06pa30BaHH~ BYJIKaHH'IeCKOrO IJ,eHTpa. 3tPtPeKTHO BhlrJUl,[(HT Ta6nHIJ,a 2.1. rro 

OCHOBHhIM reonoro-MoptP0JIOrH'IeCKHM rrOKa3aTe~ HaH60nee KpyrrHhIX BYJIKaHH'IeCKHX 

IJ,eHTpoB KaM'IaTKH. ITPH ee paccMoTpeHHH '[(eHCTBHTenhHo y6e)f(,[(aeIllhC~, 'ITO pel.Jb H,[(eT 0 , rro

HaCTo~llleMy, rpaH,[(H03HOM coopY)l(eHHH. XOPOlliO 6hIJIO 6hI B nOH Ta6JIHIJ,e rrOKa3aTh ,[(JUI 

Ka)f(,[(OrO rrpHMepa B03paCTHOH HHTepBaJI rrpO~BJIeHH~ BYJIKaHH3Ma, r,[(e 3TO B03MO)l(HO. Tor,[(a 

MO)f(HO 6hIJIO 6hI OIJ,eHHTh H OTHOCHTeJIhHyro ero rrpo'[(YKTHBHOCTh. A TO C 'IeM cpaBHHTh O'leHh 

KOPOTKHH HHTepBaJI 0.1-0.3 MJIH. neT ,[(JI~ YKCH'IaHa H KaKOBa rrpH 3TOM 6hIJIa rrpo,[(YKTHBHOCTh 

BynKaHH3Ma .LiJUI CTonh 60JIhIllOrO coopy)l(eHH~? B 3TOH rnaBe COHCKaTenh rro.np06HO 

paCCMaTpHBaeT CTpYKTypHyro rr03HIJ,HIO, reOJIOrlflIeCKoe CTpoeHHe, B03paCTHhle 

xapaKTepHCTHKH H B IJ,eJIOM BCIO HCTOPHIO pa3BHTH~ BYJIKaHH'IeCKOrO IJ,eHTpa. CYllleCTBeHHOe 

pa3JIH'IHe Me)f(,[(y ,[(OKaJIh'[(epHhIMH H rrOCTKaJIh'[(epHhIMH 06pa30BaHH~MH asTOP arrpHopH 

CB~3hIBaeT C Pa3HOH CTerreHhlO .L(HtPtPepeHIJ,HpOBaHHOCTH paCrrJIaBOB H pa3HhIM pe)l(HMOM HX 

rrocTynneHH~ Ha 3eMHyro rrOBepXHOCTh. CaMO KaJIh'[(epo06pa30BaHHe, rro MHeHHIO M .IO. 

L(aBhI,[(OBOH, ~BJI~eTC~ cne,[(CTBHeM 06pYIlleHH~ rrOCTpOHKH rrpH HC'leprraHHH MaJIomy6HHHoro 
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MarMaTl1qeCKOrO oqara. He 51CHbIM rrpl1 3TOM OCTaeTC5I porrb B3pbIBHoro <paKTopa, 0 qeM Morrro 

6bl paCCKa3aTb HaJUlql1e MOmHbIX rraBOBO-l1rHl1M6pHTOBbIX TorrllI. 

frraBa TpeTb51 «llempo2pafjJUH U MUllepaJI02UR nopoi)>>, HaCbIlI(eHHM aHarrHTl1qeCKHM 

MaTepHaJIOM, co,n:ep)!(HT ,n:aHHble 0 Ml1HeparrOrHqeCKOM COCTaBe ByrrKaHHqeCKl1X rropo,n:. 3,n:ecb 

,[(JUl Ka)!(,[(oro 3Tarra 3BOmoUHH ByrrKaHHQeCKOrO u:eHTpa H ,n:Jl5I Ka)!(,[(oro THrra rropo,n: rrpHBo,n:HTC5I 

l1H<p0pMaUH5I 0 COCTaBe (rro ,n:aHHbIM Ml1KP030H,n:OBOro aHarrH3a) MHHeparrOB BKparrrreHHHKOB H 

OCHOBHOH MaCCbI, TeKcTypHble H CTPYKTypHble oco6eHHocTH. ABTOP rro,n:QepKHBaeT 

rrpHcyrcTBl1e B HeKOTopbIX Pa3HOCTSlX rropo,n: TaK Ha3bIBaeMbIX rl16pH,n:HbIX rrp05lBrreHHH 

MHHeparrOB (B OCHOBHOM rrrramOKJIa3 C o6paTHoH 30HarrbHocTblO). ITo MHeHHlO M.JO. 

.il:aBbI,lJ,OBOH, rl16pH,n:Hble MHHeparrbI CBH,n:eTerrbCTByIOT 0 rryrrbcaUHOHHOM xapaKTepe rrpou:ecca 

KpHCTarrrrH3aUHH pacrrrraBOB B OQare, Kor,n:a HOBbIe rrOpUl1H 60rree rop5lQero pacrrrraBa 

B3aHMo,n:eHCTByIOT C paHHHMH rrOpumfMH HrrH C y)!(e 3aKPHCTaJIJIH30BaBllIHMl1C5I COCTaBaMH. He 

l1CKJIlOQM B03MO)KHOCTl1 TaKOH TpaKTOBKH, MO)!(HO OTMeTl1Tb, qrO rrp05lBrreHl1e o6paTHoH 

30HarrbHOCTl1 B Ml1HeparraX MO)!(eT 6bITb BbI3BaHa H3MeHeHl1eM ycrrOBl1H l1X Kpl1CTarrrrl13aUl1l1 

(Me,n:rreHHa5I-6bICTpa51 ,n:eKOMTIpeCCl15I, pa3Ha5I <prrlOl1,n:oHacbIllIeHHocTb Cl1CTeMbI l1 ,n:p .) 6e3 

B3aHMo,n:eHCTBl15I C ,n:pymMl1 COCTaBaMH. TaK)!(e Heo6xo,[(l1MO OTMeTl1Tb ellIe O;lHY xapaKTepHyIO 

oco6eHHocTb Bcex pa3HOCTeH rropo,n: YKCl1QaHa - OTHOCl1TerrbHO paHHIDI Kpl1CTarrrrl13aIJ.l151 

Tl1TaHO-MarHeTl1TOB (o6bJqHOe rrpl1CYTCTBl1e 3TOH rpynrrbI Ml1HeparrOB B Bl1,n:e BKparrrreHHl1KOB, 

BKJIlOQeHl1H B Orrl1Bl1He l1 KrrHHOrrl1pOKCeHe, rrroMeporrop<pl1poBbIX CpOCTKOB). BeCbMa Ba)!(HbrH 

rrOKa3aTerrb, KOTOPbIH MO)!(eT rrpHro,n:HTbCSI B ,n:arrbHeHllIeM rrpl1 06'bSlCHeHl1l1 crreUH<pHQeCKl1X 

oco6eHHocTeH 3BOIDOIIl1l1 pacrrrraBOB 3Toro IIeHTpa. 

B QeTBepToH rrraBe «FeoxUMUH nopoi) U 6ew.ecm6ellllaR 160JllOUrUR 6YJlKallUlteCK020 

Urellmpa YKCUltall » paCCMaTpl1BalOTC5I oco6eHHOCTl1 rreTpoXl1Ml1QeCKOrO l1 l130TorrHO

reOXHMHQeCKOrO COCTaBa nopo,n: ueHTpa l1 xapaKTep l13MeHeHl15I 3Tl1X xapaKTepl1CTl1K 

rrocrre,n:OBaTerrbHO Ha pa3HbIX CTa,[(l1jjJ( ero 3BOrrlOUl1H. frraBa rrpe,n:Bap5leTCSI HeKOTOpbIM 

pa3,n:errOM HOMeHKrraTypHoro rrrraHa. COl1CKaTerrb rro,n:QepKl1BaeT, QTO rrpl1H5ITa5I B pa60Te 

THrrl13aIIl15I ByrrKaHl1QeCKl1X rropo,n: rrpoBo,n:l1TC5I Ha cOBpeMeHHoM ypoBHe B CTporOM 

COOTBeTCTBl1l1 C fIeTporpa<pl1QeCKHM Ko,n:eKCOM POCCHl1 (2009 r.) H C YQeTOM rrpe,n:rrO)!(eHl1H 

TIO,n:KOMl1CCHH rro Cl1CTeMaTHKe H3Bep)!(eHHbIX rropo,n: (2002 r.). TIpl1 3TOM B Ta6rrl1QHOH <popMe 

rrpHBo,n:HTCSI cxeMa rrpHH5ITOH Cl1CTeMaTHKl1 C yqeToM KpeMHeKl1CrrOTHOcTH rropo,n:, CYMMapHOH l1 

OTHOCl1TerrbHOH (Na20/K20) llIerrOQHOCTH l1 COCTaBa Ml1HeparrOB-BKparrrreHHl1KoB. TaKoH 

rro,[(Xo,n: MO)!(HO TorrbKO rrpl1BeTCTBoBaTb. O,n:HaKO HeKoTopble KOMMeHTapl1l1 B OTHOllIeHl1l1 

rrpl1HS1TbIX aBTopoM orpaHl1Qem rn M O)!(HO 6bIJIO 6bI c,n:erraTb. 3TO KaCaeTC5I , B nepByIO OQepe,n:b, 

TepMl1Ha mpaxu6a3CUlbmbl , KOTOPbIH B pa60Te rrpe,[(JlaraeTCSI 3aMeHHTb Ha 6blCOKOKCUl u e6ble 

6a3aJlbmbl Ha TOM OCHOBaHHH, QTO 3Tl1 rropo,n:bI B COCTaBe IIeHTpa co,n:ep)!(aT Ti02 rropSI,[(Ka 
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IBec.%, a He 2-4 Bec.%, KaK npe.z:VIaraeTC}I COmaCHO TIeTporpa<plftleCKOMY KO.LJ:eKCY. Ho 

OCTaIOTC}I mpaxuOaljUmbl H mpaxupuollumbl 6e3 orpaHHqeHH}I cO.LJ:ep)f(aJIHH B HHX Ti02. TIPH 

3TOM KaK 6bI HapymaeTcSI eCTeCTBeHHbrn PSI.LJ: .LJ:H<p<pepeHUHaJJ:HH: mpaxu6U3aJ1bmbl

mpaxuaHoe3umbz-mpaxuOaljumbl. TIOIUITHO, qTO TIeTporpa<pHqeCKHH KO.LJ:eKC B OCHOBHOM 

Hapa6aTbIBaeTcSI Ha OCHOBe H3yqeHHSI BynKaHHTOB KOHTHHeHTaJIhHhIX H OKeaHHqeCKHX 

o6nacTeH, .LJ:lliI KOTOPhIX BhlCOKHe cO.LJ:ep)f(aHHSI Ti02 o6wIHoe .LJ:eJIo. Ho npHpO.LJ:a rrpenO.LJ:Hecna 

HaM ClOpnpH3 B BH.LJ:e 61fympwVlumH020 THna 6a3aJIbTOB B HeKOTophIX OCTpOBO.LJ:}')KHhIX cepHSI, B 

KOTOPhIX CO.LJ:ep)f(aJme 3Toro OKCH.LJ:a 06hflIHO COCTaBlliIeT 1.5-2.5 Bec.%. 3TO mpaxu6a3aJ1bmbl 

HnH 6blCOKOKaJlUe6ble 6a3aJ1bmbl C nOBhIIlleHHhIM cO.LJ:ep)f(aHHeM Ti02? BnpOqeM B COCTaBe 

BynKaHHTOB YKCHqaHa HeT 6HympurvzumHo2o muna 6a3aJIhTOB, TaK qTO C HHTepnpeTaJJ:HeH 

M.JO. ):(aBhI.LJ:OBOH MO)f(HO H comaCHThCSI. 

,l1;aJIee C HcnOnh30BaHHeM pMa .LJ:HarpaMM (Si02-cYMMa IIIeJIOqeH, Si02-K20, FeO 

(cYMM.)/MgO-Si02, MgO-OKCH.LJ:hI) nO.LJ:p06HO paccMaTpHBaIOTC}I MaKp03JIeMeHTHhIe COCTaBhI 

nopo.LJ: Bcex 3TarrOB 3BOJIlOUHH ueHTpa B cpaBHeHHH C nOpO.LJ:aMH JO)f(HOH, BOCTOqHOH 

KaMqaTKH, U,eHTpaJIbHOH KaMqaTCKOH .LJ:errpeCCHH H Cpe.LJ:HHHOrO xpe6ra. KaK H CJIe.LJ:OBaJIO 

O)f(H.LJ:aTh HaH60nbIllHe pa3nHqJISI Ha6nlO.LJ:aIOTCSI npH cpaBHeHHH COCTaBOB BynKaHHTOB 

.LJ:OKaJIh.LJ:epHOH-CHHKaJIh.LJ:epHOH (CTpaToBynKaH, lI(HTOBOH BynKaH, KaJIb.LJ:epHhIH KOMnneKC) H 

nOCTKaJIh.LJ:epHOH (n03.LJ:HHe IIIHTOo6pa3Hhle nOCTpOHKH H apeaJIhHhIe KOHyca) CTa.LJ:HH 

(npe.LJ:CTaBHTenH BTOPOH CTa.LJ:HH - MeHee lilenOqHbIe H MeHee .LJ:H<p<pepeHUHpOBaHbI), a 

HaH60JIhIllee CXO.LJ:CTBO B uenOM - C nopO.LJ:aMH Cpe.LJ:HHHOrO xpe6Ta. He6oJIhllIOe 3aMeqaHHe 

TeXHHqeCKOrO nnaHa - Ha npe.LJ:CTaBJIeHHbIX .LJ:HarpaMMax He Bce ycnoBHhle 0603HaqeHH}I 

paCIIIH<pPOBaHhI. 

TaKHM 06pa30M C HCnOJIb30BaHHeM .LJ:HarpaMM: MgO-MHKpOKOMrrOHeHTbI, 

CnaH.LJ:epOrpaMMhI .LJ:nSI Bcero Ha60pa MHKp03JIeMeHTOB H OT.LJ:enbHO .LJ:lliI pe.LJ:K03eMenhHhIX 

3JIeMeHTOB npOBO.LJ:HTC}I aHaJIH3 COCTaBOB BynKaHHTOB Bcero ueHTpa YKCUtIaH B cpaBHeHHH C 

TeMH )f(e perHOHaMH KaWIaTKH. 3.LJ:eCb TaK)f(e Ha6nlO.LJ:alOTC}I Pa3JIHqHSI .LJ:lliI .LJ:OKaJIh.LJ:epHOH

CHHKaJIh.LJ:epHOH H nOCTKaJIh.LJ:epHOH CTa.LJ:HH, HO CXO.LJ:CTBO C .LJ:aHHhIMH no nopO.LJ:aM Cpe.LJ:HHHOrO 

xpe6Ta. B uenOM nOpO.LJ:hI YKCUtIaHa Ha KOppeJISIUHOHHbIX .LJ:HarpaMMax (cnaH.LJ:eporpaMMax) 

xapaKTepH3)'lOTC}I n OJIO)f(HTeJIbHhIMH aHOMaJIH}IMl'l: Ba, K, Pb, Sr H oTpHuaTenhHhIMH Th, U, 

Nb, Ta, Zr, Ti. 3TO rr0 3BOllileT OTHeCTH HX K 06hf1IHOMY oCTpOBO.LJ:Y)J{HOMY THny. 

BepoSITHo O.LJ:HOH H3 HaH60JIee Ba)f(HhIX H B KaKOH-TO Mepe HHTpHr)'lOlileH oc06eHHOCTblO 

pa60ThI M.JO. ,l1;aBhI.LJ:OBOH jlBlliIeTCSI rrpHBne"'IeHHe 10-TH HOBhIX .LJ:aHHhIX no H30TorrHH Sr, Nd, 

Pb H 6 onpe.LJ:eneHHH H30TonHH KHCJIOPO.LJ:a. 3TH xapaKTepHcTHKH B uenoM 6JIH3KH .LJ:lliI rropo.LJ:, 

OTBeqalOlilHX pa3JIH~bIM 3TanaM 3BOJIlOUHH Bcero BynKaHHqeCKOrO ueHTpa H CBH.LJ:eTenhCTB}'lOT 

o MaHTHHHoH npHpO.LJ:e HCXO.LJ:HhIX pacrrnaBOB. Donee Toro, OCHOBHhIe H30TorrHhle 
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xapaKTepHCTHKH (3a HCKJIIOlJeHHeM HeCK011bKO 6011ee BbICOKHX 3HalJeHHH rro Nd) CXO,UHbI C 

TaKOBbIMH KaK ,UJUl OCTpOBO,UY)I{HbIX rropo,U, TaK H ,UJUl 6a3aJIbTOB BHYTpHrrJIHTHOrO THrra 

Cpe,UHHHOrO Xpe6Ta KaMlJaTKIL qTO KaCaeTCH reOXHMHlJeCKHX ,UaHHbIX, TO B pa60Te M.ID. 

JJ:aBbI,L{OBOH OCTPOBO,UY)I{Hble BY11KamITbI YKCHlJaHa CpaBHHBalOTCH C OCTPOBO,UY)I{HbIMH 

rrpOHBJIeHHHMH Cpe,UHHHOrO Xpe6Ta. Ho 3TOT ueHTp rrpH 6JIH3KHX H30TOrrHbIX XapaKTepHcTHKax 

H BbICOKOH me110'IHOCTH B reOXHMHlJeCKOM rrmrne OmJlUttaemC5l omcymcmeueM 

6HympUn.J/.UmHOZO ZeOxUMUtteCKOZO muna B COCTaBe rrpOHBJIeHHH BYJIKaHH3Ma. I1HTepecHbIH 

cpaKT, KOTOPbIH )l{,UeT CBoero 06bHCHeHHH. 

B JIOC11e,UHeH rrHTOH r11aBe, HaH6011ee 06beMHOH, HO C KOPOTKRM Ha3BaHHeM 

«llempOZelle3UC» paCCMaTpHBaIOTC5I rrpe,UCTaB11eHH5I COHCKaTeJ15I 06 YC110BH5IX B03HHKHOBeHHH 

H 3B011lOUHH paCrr11aBOB, ,UaBIIlHX BClO raMMY rropo,U BY11KaHHlJeCKOrO ueHTpa. 

rJIaBa rrpe,UBapHeTcH y6e,UHTe11bHbIM ,UOKa3aTe11bCTBOM Toro, 'ITO rro H30TOrrHbIM: ,UaHHblM 

rrpoueccbI KOPOBOH KOHTaMHHauHH He HrpallH CK011bKO-HH6Y,Ub cymecTBeHHOH P011H B 

rrpoueccax rreTporeHe3Hca. 

JJ:allee rrOC11e,UOBaTe11bHO aHaJIH3HpyeTcH yqacTHe TaKHX CPaKTOPOB, KaK COCTaB 

cy6,UYKUHOHHoro KOMJIOHeHTa H MaHTHHHoro K11HHa B rreTporeHe3Hce BY11KaHHlJeCKOrO ueHTpa. 

3,UeCb MO)KHO COf11aCHTbC5I C rrpe,UCTaB11eHH5IMH M.ID. JJ:aBbI,L{OBOH 0 TOM, 'ITO, XOT5I 

cy6,UYKUHOHHM Mo,Ue11b HBJ15IeTCH 06merrpHHHTbIM MeXaHH3MOM 06pa30BaHHH OCTPOBO'uY)I{HhlX 

cepHH, cymeCTByeT 6011bIIIM Heorrpe,Ue11eHHOCTb B OTHOIlleHHH COCTaBa Cy6,UYKUHOHHbIX 

KOMrrOHeHTOB H COCTaBa MaHTHHHoro KJIHHa H ,U06aBHM: TaK)I{e - rro lJaCTH COOTHOIlleHH5I 

caMoro MexaHH3Ma cy6,UYKuI-UI H 'upyrHX cpaKTopOB, B lJaCTHOCTH rrpoueCCOB aCTeHoccpepHoro 

)J.HarrHpH3Ma H11H rr11lOMOBOH reO,UHHaMHKH. 

JJ:J15I BbUlCHeHH5I ,UOJIH yqacTH5I Pa311HQHhlX KOMJIOHeHTOB (pacrr11aBOB, 06pa30BaBillHXCH rrpH 

rr11aB11eHHH rrO)1,llBHraeMOH OKeaHHlJeCKOH rr11HTbI H11H OCa,UKOB, a TaK)Ke CP11lOH):(OB, CBH3aHHbIX C 

,UerH):(paTauHH 3THX HCTO'IHHKOB) B COCTaBe cy6,Uy'KUHOHHOro HCTO'IHHKa Hcrr011b30BaH ue11brH: 

p5I,U ,UHarpaMM (Sr-Y, Sr/Y-Si02, 143NdlI44Nd_ThlNd, Ba/Th ThlYb). Ha OCHOBaHHH aHaJIH3a 

3THX ,llHarpaMM ,Ue11aeTC5I Bb180,U 0 cyw:eCTBeHHOM (,Uo 95%) BKJIa,Ue B rreTPoreHe3Hc 

BY11KaHHTOB YKCHlJaHa CP11lOH,UHbIX KOMrrOHeHTOB, 06Pa30BaBIIIHXC5I rrpH ):(erH'upaTauHH 

H3MeHeHHbIX OKeaHHlJeCKHX 6a3allbTOB. 3TOT Bb180):( OC06bIX B03pa)l{eHHH He BbI3b18aeT, XOTH, 

B03MO)l{HO, HeKOTopble KoppeKTHBbI MO)l{eT BHeCTH TOT cpaKT, 'ITO rro,U KaMlJaTKOM:, rro ,UaHHbIM 

Pb-H30TorrHH, rrpHCYTCTByeT MaHTHHHbIH ,UOMeH He THXOOKeaHCKHX, HO I1H,UOOKeaHCKHX 

MORB. K 3TOMY eme M O)l{HO rrp H6aBHTh cJIe,UYIOmee: KOHelJHO Ha YKCHlJaHe KaK TaKOBbIX HeT 

aoaKumo6 (06merrpHHHTbIH rrOKa3aTe11b yqacTHH B rreporeHe3Hca paCrrJIaBOB, 06pa3yIOmHXCH 

rrpH rrJIaB11eHHH rrO)1,llBHraeMoH 11HToccpepHoH rr11HTbI), HO 5IBHO rrpHCYTcTBYeT aoaKumo6bfu 

KOMnOHeHm, KOTOPbIH, ec.Jm B3r.rnrnyn. H a rrp0611eMY aoaKumo6ocmu IllHpe, MO)KeT yqacTBoBaTb 
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B 06Pa30BaJUUi He TonhKO MarHe3HaJIhHhIX nopo,L{ Cpe,L{HerO, HO H 60nee OCHOBHoro COCTaBa. TIo 

KpaHHeH: Mepe, 3Ha~IHTenhHM qaCTh 6a3aJIhTOB H aH,L{e3H6a3aJIhTOB YKCHqaHa no COOTHOlIIeHHIO 

Sr-Y nOna,L{aIOT B none a,L{aKHTOBhIX COCTaBOB. 

TIOHCK COCTaBa MaHTHH:HOrO KnHHa Ha OCHOBe COOTHOlIIeHH~ HaH60nee KOHcepBaTHBHhIX 

HeKorepeHTHhIX 3neMeHTOB (Nb, Ta, Zr, Hf, Dy, V, Ho, Er, Tm, Yb) n03BomeT C,L{enaTh 

aprYMeHTHpOBaHHhIH: BhIBO,L{ 0 TOM, qTO COCTaB cy6cTpaTa ,L{n~ ,L{OKaJIh,L{epHhIX BynKaHHTOB 

60nee ,L{enneTHpOBaHHhIH:, qeM ,L{m nOCTKaJIh,L{epHhIX 06Pa30BaHHH:. K 3TOMY XOTenOCh 6hI 

nonyq.HTh HH<popMallHIO H 0 CTeneHH nnaBneHH~ 3TOro cy6cTpaTa. 

Ba)KHOH: oco6eHHOCThIO Belll,eCTBeHHoro COCTaBa H3yqeHHhIX BynKaHHTOB ~BmeTC~ HaJIHqHe 

cy6BepTHKaJIhHOrO MaHTHH:HOrO TpeH,L{a Ha Pb-H30TonHhIX ,L{HarpaMMaX, CTonh He06hJqHoro ,L{n~ 

OCTPOBO.n:y)KHhIX CepHH:, KOTOPhIH: aBTOp CB~3hIBaeT C HaJIHqHeM no,L{ KaMqaTKOH: H30TonHoro 

,L{OMeHa I-MORB THna. Cne.n:yeT OTMeTHTh, O,L{HaKO, qTO nOT ,L{OMeH, Bhl.L{eneHHhIH: BnepBhle 

eme B pa60Te (Machida et a!. , 2009), HMeeT nnOma,L{HOH: xapaKTep, TOr,L{a KaK nO,L{06HhIe 

cy6BepTHKaJIhHhle TpeH,L{hI nOKaJIhHO pacnpocTPaHeHhI TonhKO B npe,L{enax TaK Ha3hIBaeMOH: 

U,eHTPaJIhHO-KaMqaTCKOH: H30TOnHOH: aHOMaJIHH ( HarrpHMep, KonocKoB H ,L{p. , 2014) H 

~BmnoTC~ OTpa)KeHHeM OIB-HcToqHHKa. 

DonhlIIM pa60Ta npOBe,L{eHa COHCKaTeneM no qaCTH qHcnOBOro MO,L{enHpOBaHH~ P-T 

napaMeTpoB ycnOBHH: B03HHKHOBeHH~ H 3BonlOllHH pacnnaBoB ,L{m pa3nHqHhIX 3TanOB pa3BHTH~ 

<pnIOH,L{HO-MarMaTHqeCKOH: CHCTeMhI YKCHqaH Ha OCHOBe H3BeCTHOH: nporpaMMhI KOMArMAT 

(Ariskin et aI., 1993). B pe3ynhTaTe ,L{m ,L{OKaJIh,L{epHOH: CTa,L{HH H n03,L{HHX mHT006pa3HhIX 

npo~BneHHH: 6hma npe,L{nO)KeHa ,L{eKOMnpeccHoHHo-H306apHqeCKM, a,L{m 6a3aJIhTOB apeaJIhHhIX 

KOHYCOB ,L{eKOMnpeccHoHHM MO,L{enh pa3BHTH~ CHCTeMhI. 3TH BhIBO,L{hI MO)KHO CqHTaTh BnOJ1He 

npHeMneMhIMH, nOCKonhKY OHH cornacyroTC~ C reOnOrHqeCKHMH, MHHepaJIOrHqeCKHMH H 

neTpOXHMHqeCKHMH MaTepHaJIaMH. HeKOTophle KoppeKTHBhI MO)KeT BHeCTH aHaJIH3 

reOXHMHqeCKHX MaTepHarrOB. Ha YKCHqaHe OTCYTCTByeT TaK Ha3hIBaeMhIH: BHYTpHnnHTHhIH: THn 

BynKaHHTOB, TOr,L{a KaK no H30TOIIHhIM ,L{aHHhIM ero MO)KHO 6hmo 6hI O)KH,L{aTh. KOHeqHO 

HCXO,L{Hhle pacnnaBhI ,L{m 3TOH: MarMaTHqeCKOH: CHCTeMhI 6hmH H3HaqaJIhHO BO,L{HhIMH, 0 qeM B 

qaCTHOCTH CBH,L{eTenhcTByeT aKTHBHM nOCTMarMaTHqeCKM nepepa60TKa H3Bep)KeHHhIX nopo,L{. 

CYM no MHHeparrOrHqeCKHM ,L{aHHhIM, 3BonIOllH~ pacnnaBOB npOHCXO,L{Hna B OCHOBHOM npH 

nnaHO-MameTHTOBOM (a He IIInHHeneBOM!) KOHTPone. PaHHee <ppaKllHOHHpOBaHHe 

THTaHOMarHeTHToB, B03MO)KHO, cnoc06CTBOBarra OT,L{eneHHIO OT paCnnaBOB THTaHa H ,L{pyrHX 

BhICOK03apMHhIX 3neMeHToB, T.e. HCqe3HOBeHHIO BHYTPHnnHTHhIX xapaKTepHCTHK npH 

COXpaHeHHH npHCyrIJ;HX 3TOMY THny (,L{m COOTBeTCTByromHX nopo,L{ Cpe,L{HHHOrO xpe6Ta 

KaMqaTKH) H30TonHhIX COCTaBOB. 
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feOllHHaMHqeCKaH 06CTaHOBKa rrpO~BneHH~ BynKaHH3Ma Ha YKCHqaHe paCCMaTpHBaeTC~ 

M.JO. ,[(aBhI):(OBOH C TOqKH 3peHH~ KOHuerrUHH aCmeflOCr/Jepl1blX 01(011 B Cy6J(YKUHOHHOM 

MeXaHH3Me MarMOreHe3a. I1 3TO OrrpaBJ(aHO B mo60M cnyqae - rOBOpHM nH MhI 06 yqacTHH 

OIB-MaHTHHHoro HCTO~HKa, HnH 0 B3aHMoJ(eHcTBHH THxooKeaHcKoro H I1HJ(ooKeaHcKoro 

MaHTHHHhIX J(OMeHOB, KaK rrpeMaraeT COHCKaTenh. 

B uenOM MO)KHO CKa3aTh, qTO M.JO. ,[(aBhI):(OBa CrrpaBHnC~ C rrOCTaBneHHOH 3aJ(aqeH. Bce 

qeThrpe 3al[(HluaeMhle rrOnO)KeHH~ rronHOCThIO paCKphIThI H J(OKa3aHhI B COOTBeTCTBj1Ol[(HX 

pa3J(enax J(HccepTauHH. 

AKTYMhH0CTh rrpOBeJ(eHHhIX HccneJ(OBaHHH He BhI3hIBaeT COMHeHHH. ,[(nHTenhHO 

pa3BHBaBlIIHHC~ BynKaHHqeCKHH ueHTp YKCHqaH ~BAAeTC~ OTpa)KeHHeM rpaHJ(H03Horo 

reonOmqeCKOrO C06hIT~ (rro 06beMY H3BepmYToro MaTepHMa rrpeBOCXOJ(HT Bce H3BeCTHhIe Ha 

KaMqaTKe 6nH3KHe rro B03paCTY UeHTphI rrpO~BneH~ BynKaHH3Ma), HeJ(OCTaTOqHO H3yqeHHoro 

pa60TaMH rrpeJ(lIIeCTBeHHHKOB . MHome BorrpOChI neTporeHe3Hca 3TOH <pnIOHJJ:HO

MarMaTHqeCKOH CHCTeMhI ~Bn~IOTC~ rrp06neMHhIMH (COOTHorneHHe reOXHMHqeCKHX H 

H30TorrHhIX xapaKTepHCTHK, a)l;aKHThI H aJ(aKHTOBhIH KOMrrOHeHT, H3HaqanbHO BO,UHhIH COCTaB 

pacrrnaBOB, paHHee <ppaKUHOHHpOBaHHe THTaHOMarHeTHTOB, aCTeHOC<pepHhle OKHa H 

Cy6J(YKUHOHHhIH MexaHH3M) H paCCMOTpeHHe HX B rrpeJ(CTaBneHHOH pa60Te npOBeJ(eHO Ha 

COBpeMeHHOM ypOBHe. COJ(ep)KaHHe J(HccepTaUHOHHOH pa60ThI M.JO. ,[(aBhI):(OBOH H ee 

ony6nHKoBaHHhIX pa60T rronHOCThIO OTBeqaeT TeMaTHKe 3aHBneHHhIX HccneJ(OBaHHH, a 

CJ(enaHHhle B pa60Te BhIBOJ(hI H 3aKJllOqeHH~ rronHOCThIO cornacj1OTc~ C reOJIoro

reO<pH3HqeCKHMH J(aHHhIMH rro cOBpeMeHHhIM BynKaHaM KaMqaTKH. 

Pa60Ta rrpoBeJ(eHa Ha BhICOKOM npO<peCCHOHMhHOM ypoBHe, xopomo O<popMneHa H 

oTpeJ(aKTHpoBaHa no cBoeMY cOJ(ep)KaHHIO B rronHoH Mepe OTBeqaeT Tpe60BaHHSIM BAK, 

npeJ(b~BAAeMhIM K KaHJ(HJ(aTcKHM J(HccepTaumIM, a, KaK BC~Koe cephe3Hoe, MHorocTopoHHee 

HccneJ(OBaHHe BhI3hIBaeT BorrpochI H HayqHj10 J(HCKYCCHIO. 

ITpaKTHqeCKaH 3HalfHMOCTh npoBeJ(eHHhIX M.JO. ,[(aBhI):(OBOH pa60T TaK)Ke OqeBHJ(Ha: 3TO 

XOPOlliO 06pa60TaHHaH KonneKUH~ H3 156 reonOmqeCKHX rrp06 H 06pa3UOB, 252 HOBhIX 

XHMHqeCKHX aHMH30B rropoJ(, lIIHpOKHH Ha60p MHKpoKoMrroHeHToB, BhIITOnHeHHhIX no 81 

np06e cOBpeMeHHhIMH MeTOJ(aMH (ICP-MS), BnepBhle J(AA J(aHHoro perHoHa nonyqeHHhle 

H30TorrHhle xayaKTepHcTHKH ( 87Srl86 Sr, 143Nd/144Nd, 206PbP04Pb, 207PbP04pb, 208 pbP04 pb, 180 ) 

J(AA 10-TH 06Pa3UOB, 20 nOnHpOBaHHhIX rrperrapaToB, MHHepMom~ KOTOPhIX H3yqeHa C 

nOMOl[(hIO MHKP030HJJ:OBOro aHaJ1H3a. 3TH MaTepHanbI MoryT 6hITh HCrrOJIh30BaHhI B HayqHoM H 

06pa30BaTenhHOM npoueccax KaK rrpHMep XOPOlliO BhIITOnHeHHoro KOMnneKCHoro aHMH3a 

KOHKpeTHOH <pJIIOHJ(HO-MarMaTHqeCKOHCH CHCTeMhI. 




