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B MeJioBBIX ByJIKaHHUECKUX MOPOJIaX, BCKPBITHIX MYOOKOH CKBa)KMHOM Ha 0. MOHEPOH B MHTEpBaJie IIyOHH
1253P4011 M, n3y4yeHs! BapHaiy IETPOTEHHBIX OKCHI0B M MHUKPOJIEMEHTOB, onpeaenaeHHbx ICP-MS meTo-
oM. BynkaHoreHHbIH pa3pe3 BKJIIOYAET JIBa KOMIUIEKCA: paHHEMEIOBOU U o3 iHeMennoBoi. [lopoabl paHHEeMe-
JIOBOTO KOMILIEKca 3aneratot Hioke iyounbl 1500 m. [To XxuMuueckoMy cocTaBy OHM OTHOCSITCS K HU3KOKaJIU-
€BBIM OCTPOBO/IY)KHBIM TOJICUTAM, & PACIpe/Ie]IeHUe MUKPOJIEMEHTOB CBHJIETEIbCTBYET 00 00pa30BaHUM HX B
Ha/ICYOAYKIIHOHHOM MaHTHITHOM KJIMHE T10/] BIIMSIHUEM BOJHBIX (DIFOMIOB, IOCTYNABIIMX BHAYAJIE U3 CYOy -
PYIOIIMX OCAJIKOB M OKEAHHMUYECKOH IUINTHI IPH ACTHIPATAluK CYOlyIMPYyEMBIX OCaJOYHBIX ITOPOJ U OKEaHH-
yecknx 0a3ajabTOB, a HA 3aKIIOUUTENBHBIX 3Tanax P mpenMyniecTBeHHO U3 6a3ajabTOB OKEAHNYECKOH MITUTHI.
PanHemeItoBbIe 0a3abThl M3 CKBAKHUHBI OTHOCATCS K (PpOHTAIBHON yacT MoHepoHOo-CaMapruHCKO# 0CTpo-
BOJIYKHOM cucTeMbl. ByjikaHnueckue mopoisl o31HEMEI0BOr0 KOMILIEKCa 3ajieratoT Bbiie rryOouHsl 1500 M.
OHH TaKKe MPEICTABIAIOT CO00H HAICYOYKIMOHHbBII re0OIMHAMUYECKUN THII, HO yXKe B CTpyKType Boctou-
HO-CHUX0T?-AJIMHCKOTO OKPAaMHHO-KOHTHHEHTAIBHOTO BYJIKAHMYECKOTO T0sica, (YOPMHUPOBABILETOCs MOCIIE aK-
kperr MoHepoHo-CaMapruHCKON OCTPOBONYKHOM CHCTEMBI K A3HaTCKOMY KOHTHHEHTY.

Cpeau 0cTpOBOYKHOTO pazpe3a MOHEPOHCKOH CKBaKMHBI BCTPEUAIOTCS Jalku aHae31u0a3albToB, 10 Te0XHU-
MHYECKHM XapaKTePUCTHKAM COITOCTABUMBIE C PaHHE-CPEAHEMHUOIICHOBBIMH ByJIKaHUYE CKUMH mopogamu FOro-
3amagnoro CaxannHa.

Kniouesvle criosa: meit, KaiiHo30i, ByJKaHHYECKHE OPObI, 023aJIbThI, AMA0a3bI, MUKPO3JIEMEHThI, SIoH-

CKO€ Mope.

BBEJEHUE

OctpoB MoHEPOH pacmloiokeH B cOequHEeHnH Ta-
TapCKOro IpoiuBa ¢ SIMOHCKUM MopeM, B 43 KM 3anaj-
Hee I0ro-3amaJHoro modepexnsi ocTpoBa CaxanwH, n
MIPEACTABISET COO0 BBITAHYTHIN C I0Ta HA CEBEp TOPHC-
TBII y4acTOK cylIH pasmepoM 7.1%4.0 kM U II0IALbI0
okoso 30 kM 2 (puc. 1). B CTpyKTypHOM OTHOILICHHH
0. Morepon nmpuypouer k PebyHno-MoHepoHCKOMY TTOA-
BOJHOMY aHTHUKIMHAIBHOMY MOTHATHIO P KIMHOBHIHO-
My TEKTOHHYECKOMY OJIOKY Cpenn KaifHO30WCKUX BYJIKa-
HUYECKHUX OTJIOKEHUM, CI0KEHHOMY MOIITHOM TOJIIEH
MEJIOBBIX BYJIKAHHUCCKUX MTOPOJ M OTPAHUUECHHOMY CyO-
MEPHUINOHATIBHBIMU paziaoMamu. llogHsaTHE YacTUIHO
BBICTYIIAE€T HaJl [I0BEPXHOCTBIO MOpPs B BUJE OCTPOBOB
Teypu, Pucupu, Pebyn u Monepon. Ilpu mupnae okoio
50 KM [IOJHATHUE MPOCIIEIKUBAETCSA Ha PACCTOSIHUU OKOJIO

30

500 kM or ocrpoBa XOKKaij0 Ha IOT€ 10 IIUPOTHI
M. CnennkoBckoro Ha CaxanuHe M OTYETIUBO (PUKCHPY-
ercsa Ha KocMuueckux cHuMKax [7]. Ha o. Xokkaiino
MIPOAOJIKCHUEM JTOTO0 MOAHATHUA, BUAUMO, SABIIAIOTCA
ropel Kabato. [logastue orpaskaeTcst B reo(hu3nIeCcKuX
TOJIAX ITOJIOKUTECIbHBIMA MAarHUTHBIMU U I'PaBUTAI[UOH-
HBIMU aHoManusamu [2, 9, 15, 16], Tpaccupyromumu
KPYITHBIC 30HBI Pa3JIOMOB 3¢MHOM KOPBI.

B cBs13u C BBISIBICHHEM NEPCIEKTUB He(Teraso-
HocHoCTH menbda CaxanuHa B Hadase 70-X rooB Ipo-
IIJIOTO BeKa Ha 0. MoHepoH Obla mpoOypeHa mapameT-
pHuecKas CKBaKHHA ITyOnHOM 4125 M, BCKpBIBIIAS pas-
PE3 BYJIKAHUYCCKUX W BYJIKAHOTCHHO-0CAaJI0OYHBIX ITOPOI,
MO/Ipa3/eIEeHHbIX Ha TPU KOMIUIEKCA: KaWHO30MCKHIA,
M03/IHEMEJIOBON ¥ TO3IHEIOPCKO-paHHEMeNnoBoi [15,
16]. ITo 0COOEHHOCTAM XMMHYECKOTO COCTaBa, IMOJIOMKe-
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Puc. 1. A. Cxema TeKTOHHYECKOTO paiioHHpoBaHu fora J{aneHero Boctoka Poccun u npumieraronux TeppuTopuii.

1P10 P teppeiinbr: I P nomesosoiickue; 2P3 P ropckue: 2 P akkpermonnsie npusmsl, 3 P typOunntoBsie; 4P6 P pannemernoseie: 4 P
AKKpeLHOHHBIE IPU3MBL, 5 P TypOuautoBsie, 6 P octrpoBoyxubie (MonepoHo-CaMapruHCKOH OCTpOBHOI ayrn); 7P9 P panHe-no3aHe-
MeoBble: 7 P akkpernoHHsle npusMsl, 8 P Typ6unutossie, 9 P ocrpoBonyxkHslie; /0 P no3nHemenosblePrageoreHoBble OCTPOBOILYXK-
Hble; /1PI12 P paznomser: /] P uansury, /2 P cauru. Teppeitaer: Cym P Camapkunckuit, Hb P Hananexana-buxunckuii, X6 P Xabaposc-
kuil, b P bamkanbckuii, Y P Yne6anckuii, KM P Kucenescko-Manomunckwuii, Tx P Tayxunckuii, XK P XKypasnesckuii, KE P Kemckwuit, 3C
P 3anagno-Caxanunckuii, H P Habunbsckuii, T P Tepnenus, 31 P 3anagno-IImuarosckuid, [ P llImuarosckuii, Ka P Kambrmoserii, C
P Cycynaiickuit, Mp P Mapeiickuii, O3 P Ozepckuii, TA P Tonuno-Anusckuii, O P Omuma, PK P Pe6yn-Kabaro, CH P Copaun-He3zo, K
P Kamywuxkoran, U P Mnonanny, X P Xunaka, Tk P Toxopo, Hm P Hemypo.

b. Cxema reonmoruuyeckoro ctpoenusi o. Monepon. Cocrtasnena no marepuaiam otueta JI.A. [TaBnoa (POCI'EOJI-
®OH[N), 1972 1.

1P3 P ByJIKaHUYECKHE HOPOJBI BEPXHETO KOMIUIEKca (CpeJHUI MUOLICH): IOy IIeUHbIe JIaBbl 0a3ansToB (/), aHne3ubda3ansros (2); rua-
JOKNAacTUTHI (3); 4 P nafiku poneputos; 5 P BylnKaHOr€HHO-0CaI0uHBIE TIOPO/IbI HIJKHETO KOMILIEKCa (CpeHuid MUOILeH); 6 P Hekku u
IIJTaKOBbIe KOHYCHI; 7P8 P rpanunst: reonorundeckux ten (7) u panuansueie (8); 9 P MecTononoxenne napaMeTpruueCKoi CKBaKHHBL.

HUIO B pa3pe3e U acCOUMAINH C BYJIKAaHOTCHHO-0CA104-
HBIMH OOpPa30BaHUSMHU aBTOPHI MPHUIUIM K BBIBOAY O
CXOJICTBE BYJIKAHUTOB JIBYX HIDKHHMX KOMIUIEKCOB MoHe-
POHCKOI CKBa)KMHBI C BYIKAHUTAMH OKCAHUYCCKUX IO
HATUH [15, 16] ¥ cpaBHUBaIU UX C IOPCKO-MEIOBBIMU
OKeaHW4YeCKUMH oOpa3oBaHusIMHU (opmanuii Copaun u
Ueso SInonun. Onnako MOCJEAYIOIMMHU HCCIIETOBAHUS -
MU C IIPUBJICYCHUEM AAHHBIX IO KOTEPEHTHBIM MHUKpPO-
3MeMEHTaM ObUIO MOKa3aHO, YTO 110 OCHOBHBIM IIETPO-
TEeOXMMHUYECKUM IOKa3aTeqsM (IOBBIIICHHAS TTIHHO3E-
MHUCTOCTb U JKEJIC3UCTOCTh, OHMKCHHBIC CONCPKAHUS
MgO, TiO,, Ni, Cr u noBbleHHbIE COEpXkKanus V) paH-

HEMeOBBIC 0a3aiabThl 0. MOHEPOH OTHOCSTCS K OCTPO-
BOJY’)KHOMY Tumy [3]. SImoHCKHE TeosoTH, U3y4yaBIIne
MeJIOBBIC ByJIKaHW4Yeckue (popmarmu Ha o. PeOyH u rop
Kabaro o. Xokkaiino [28, 38, 39], npunuin K BeIBOAY 00
OCTPOBOJYXKHOH MX IMPHUPOAC U BHIICITHIN UX B PeOyH-
Kabaro Bynkanndeckuii mosic. OCHOBBIBasCh Ha €IMHUY-
HBIX F€OXUMUYECKUX JAHHBIX, Mbl TAKXKe paccMaTpuUBa-
JM MEJIOBBIC ByJKAaHHYECKHE 00pa3oBaHUs 0. MOHEpOH
KaK OCTPOBOAY)KHbIC M BKJIIOUMIH HX B COCTaB (hpPOH-
TaJIbHOM YacTH CYIIECTBOBABILIECH B pAHHEM MEITy Ha OK-
pauHe A3uarckoro KoHTuHeHTa Monepono-CaMaprusc-
KOH 0CcTpOBOYKHOM cuctemsl [23, 24, 35 u ap.]. Lensio
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HaCTOSALIEr0 UCCIEJOBAHUS SBJISIETCS] YTOUHEHUE HA OC-
HOBE HOBBIX AHAJIUTHYECKUX JAHHBIX TCOANHAMHYICCKUX
YCIIOBHH 00Pa30BaHUs MEIOBBIX BYJIKAHHMYECKUX KOMII-
JIeKCOB 0. MOHEpOH.

@DakTHIeCKON OCHOBOW pabOTHI MOCITYKMII KaMEH-
HbII Marepuan kepHa MOHEPOHCKON CKBa)KMHBI, Iepe-
manueii B JIBTU JIBO PAH nanst uccnemoBanusd
B.H. IluckynoBeiM. Tpu o6pasia npeacTaBIeHHON KO-
JIEKLIUU XapaKTepU3yOT HUKHIOIO 4acThb [103HEMEIOBO-
ro KOMILIEKCca, OOJbIIas %Ke 4acTh 00pa3IoB paBHOMED-
HO paclpelielieHa 110 pa3pe3y PaHHEMEIOBOIO KOMILIEK-
ca. [leTporenHsle OKCHABI OMPEACICHBI B 1a00paTOPUHU
aHanmtudeckoit xumuu JIBI'M IBO PAH (r. Bnaausoc-
TOK) MeToioM TMokpo#Y xumunu. OcTanbHbIC aHATUTH-
YeCKHE HCCIICIOBAHNS NPOBOIMINCH B JIabopaTopuu
H30TONMM U Te0XpoHoJoruu MHcTUTyTa 36 MHOM KOpBI
CO PAH (. Upkytck). KornenTpanum MEKpO3IEMEHTOB
onpenenensl metogoM ICP-MS na Macc-ciekrpomeTpe
VG Plasma Quad II+ Baiikansckoro LleHTpa KOIIEKTHB-
HOTO TI0JIB30BaHUs. METOMTUKH Tab0paTOpHOIl TOATOTOB-
KM TIp00 ¥ UX Macc-CIEeKTPOMETPHUCCKOTO aHATN3a MPH-
Benmenbl B pabore [18]. *“*Ar/°Ar matupoBanue moposn
MIPOBOAMIOCH B TEOXPOHOIOTHIECKoH aboparopun NH-
cTUTyTa reonorun U reodusukn Kuraiickoir akageMun
HayK, [leknn (anamutukm: X. Xe u A.B. lIBanos).

rEoJjiorus

HanBonnas gacte 0. MOHEPOH CIIOKEHA MUOLIEHO-
BbIMU BYJIKAHUYCCKUMHU U BYJIKaHOI'CHHO-OCAAOYHBIMU
MOPOAAMH, PA3IUYAIOUIMMUCS 110 CTPOCHMIO, COCTABY U
MIPOUCXOXKICHHIO, KOTOPBIC TTOPA3ICIAIOTCS Ha ABA KOM-
IJieKca: HWKHUM U BepxHuil [5, 6, 15, 16]. ITopoast Hux-
HEro KOMILIEKCa Pa3BUTHI Y3KOM II0J0COHN MIMPUHON Me-
Hee 1 KM Ha BOCTOYHOM MOOepekbe, 00HaKasiCh B Oepero-
BBIX 00pbIBax BbICOTOW 10 150 M. OTmenbHbIC BBIXOJBI
W3BECTHBI M HA 3aIaHOM Tobepesxse (puc. 1). IToT KoM-
IUIEKC CIO0KEH BYIKAHOTCHHO-OCAJTOUYHBIMHU OTIOKCHHS-
MU, COCTOSIIIMMH U3 YEPEIOBaHMS CBETIIO-CEPHIX Ty(oB
CPEeIHET0 M KHCJIOr0 COCTaBa C MPOCHOSMH Ty(o-
AJIEBPOJINTOB, TPABEIINTOB M APTUILTUTOB, MTOAPa3/ICICH-
HBIMH Ha CE€Mb [ayeK OO0IIeld MOIIHOCTHIO 0K0JIO 150 M
[6]. [To cocTaBy MOpCKO# (hayHBI 3TH OTIOKCHUS OTHO-
CATCS K CPEIHEMY MHOIICHY U COTIOCTABIIIOTCS C IOpO/a-
MU HEBEJIBCKOI [5, 6], mubo kypacuiickoii [16] cBut FOx-
Horo Caxanuza. ITopozbl BEpXHEro KOMIUIEKCa, MOIIHOC-
Tb10 10 500 M, CONIAaCHO 3aJIeraloT Ha IOPOaX HUKHETO U
MPCACTABJICHBI IIOTOKaMH IMOAYHMICYHBIX W IIapOBLIX JIaB,
JaBOOPEKYNH, THATOKIACTUTOB 0a3aJbTOB U aHjAe3HMOa-
3aJI6TOB, C TIPOCTOSIMH TY(OB U BYITKAHOMHKTOBBIX TIOPOJ.
B mocnennnx ob6HapyKeHbI 00JIOMKH PaKOBHH CPETHEMH-
OIIEHOBBIX MOJITIOCKOB [6]. DTH OTJIOKEHUSI COTIOCTABIIS-
IOTCSI C TIOPOJIaMH YEXOBCKOM [6] niu anuBckoit [16] cBuT
Caxannna. Bynkaandeckue moposl 000MX KOMITJICKCOB

MIPOPBIBAIOTCSI MHOTOUUCICHHBIMU JTaiiKaMH, CHIIJIAMU 1
HEKKaMH CyOBYJIKaHHYECKHX JIOJICPHTOB.

Bypenne mapameTprdeckoil CKBaXHHBI JI0 TIIyOH-
Hbl 341 M Benock 110 OPOaM CPEJHEMUOLEHOBOIO BO3-
pacta 06e3 orOopa kepHa. B nnTepBane 341P4215 m (puc.
2) CKBaXMHOH BCKPBIT CIOXHBIN pa3pe3 depeaoBaHUs
JIABO-TIHPOKJIACTHUCCKHUX, BYJKaHOTCHHO-0CA0UYHbIX H
BYJIKAHOMHUKTOBBIX TIOpOJ] 6a3aJIbTOBOTO COCTAaBa, pas3ze-
JICHHBIX HA J[BA PAa3HOBO3PACTHBIX KOMIUICKCA: HIDKHUM,
JaTHPOBAHHBIM Mo31HEH 1opoiiPpannum Menom (4215P
1481 M) u BepXHHH, NaTHPOBAHHBIN MO3THUM MEIOM
(1481P341 ™) [16]. HuxHWI KOMIIEKC COCTOUT M3 He-
CKOJIBKMX BYJKAaHOI€HHBIX Toil. B unrepsaie 4215P
3514 ™M BBIJICNICHA TONIIIA 1Ua0a30B, NOJICPUTOB, MUH/IA-
JICKaMEHHBIX 0a3aJIbTOB, COJACPIKAIINX MPOCION Ty(hhu-
TOB, MIECYAHUKOB U TpaBenuToOpexunid. [Topoasl Tommm
MTOJIBEP>KCHBI HMHTCHCUBHBIM 3€JICHOKAMCHHBIM H3MCHE-
HUSAM C Pa3BUTHEM SIHI0TA, XJIOPUTA, MyMIICIUINNTA,
KBaplia, KaJbIUTa 0 OCHOBHOH Macce M IPOKUIKOB
MyMIIEJUINUT-KapOOHATHOTO M aJbOUT-IICOINT-KBapIIe-
BOT'O COCTaBa B 30HAX JIpoOJICHUS U MINIOHUTH3aMK. Ha
ryonHax 3650 M, 3700 M 1 3850 M au1st 6a3anbTOB OBUTH
nostyueHsl K-Ar natuposknu 141+£3, 7743, 86+5 mutH jer,
coorBercTBeHHO. [lepBoe 3HaueHue K-Ar Bo3pacra mno-
CITy’)KWJIO OCHOBAHHEM JUIS TaTHPOBAHUS HIDKEICKALTIX
OTJIO’KEHUH TO031HEN 0poil. [IBa Apyrux 3HaueHUs UH-
TEPIPETUPOBAINCH ABTOPAMU KaK BO3PAacT MOJOIBIX
CHJUIOB UM CEKyIIUX jaek [16].

B untepnane 3514P1481 M pa3pes cioxkeH Tommiei
BYJIKAaHOTCHHBIX M BYJIKAaHOMHKTOBBIX MOpoJ. BHM3Y
atoi Tommum (wHTEepBasn 3514P2950 M) 3aneraror mpe-
UMYIIECTBEHHO JIaBBI U JaBOOpeKkunu adupoBBIX Oa-
3aIBTOB C PEAKHMHU NPOCIOSMH BYJIKAaHOMHKTOBBIX
Opexumii m mecyaHukoB. CpenHsAs d9acTh (MHTEpBaAJ
2950P2050 M) ciiokeHa KpymHOMOP(PUPOBBIMA MUHIA-
JICKaMCHHBIMH TIJIaTMOKIA30BBIMU 0a3albTaMM U aHJe-
3uba3ajabTaMH, THaJIOKIACTUTAMHM, a B HIKHEH yacTu P
YepeIOBAHUEM BYITKAHOMUKTOBBIX TPaBEIUTOOPEKUNI €
auPOBBIMHU ATHONTHU3NPOBAHHBEIMU OazanmsTaMu. Bepx-
Hsas 9acTh (nHTepBas 2050P1481 M) cnokeHa aBaMu |
JaBOOPEKIMSIMH MATarOHUTH3UPOBAHHBIX THaI00a3ab-
TOB ¥ ahUPOBBIX MUHAAICKAMEHHBIX 0a3a7IbTOB C €U~
HUYHBIMH ITOTOKAMHU TPaxXHUaHC3UTOB U TpaxuaHae3noa-
3aITOB M MPOCTIOSIMHU QJIEBPUTHCTHIX IIECUAHUKOB, CO-
JiepKaImux 00JIOMKH HHOIIepamMoB. JlJis 9Tol yactu pas-
pe3a oTMedaeTcsl pe3Ko HEpaBHOMEpHAs CTENEHb BTO-
PUYHBIX U3MEHCHHH TOPOA, CMEHA MPOIECCOB Iajaro-
HUTHU3AIMH AThOUTH3AIMEH U XJIOPUTH3AIUEH ¢ TITyOu-
HOM, 3HAUUTENbHAs Pa3ApOOICHHOCTH IOPOA, COIMPO-
BOX/laeMasl Pa3BUTUEM I'yCTOH CETH MPEHUT-TPEMOIUTO-
BBIX M KBapl-aJbOMTOBBIX NMPOXHUIKOB. B mHTepBase
1500P1660 M Obin momydensl K-Ar natupoBku 0azanb-
ToB 98+12, 11847, 103+13 mMuH JjeT, a Ha TIyOWMHaX
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Puc. 2. Koppensamnus pa3zpe3a CKBaXXHHBI 0. MOHEPOH C pa3-
pe3aMu MapuUWCKON TOJIIU CEeBEpoO-3amajHONd 4yacTH
n-oBa HImuara (0. Caxanun) u 6acceiiHa CpeIHEro Teue-
Hus p. Kema (Cuxors-Anunns). Mcnons3oBaHsl faHHbIE [16,

23, 24].

I P necyaHuku u anesposuTsl, 2 P KOHIIIOMeparsl, rpaBeIuThl, Iec-
YyaHUKH, 3 P MUKCTUTBL, 4 P By IKaHOMHUKTOBBIE I'PABEIUTOOPEKUHH,
5 P BynkanomuKkTOBBIe Opexunn U Tyhutel, 6 P ryder cpennero u
KHCIIOTO cocTaBa, / P Opexkunu u poroBoodMankoBsie TY(HI, 8 P mmo-
JIyLICYHBIE JIABbIl ¥ I'MAJIOKJIACTUTBHI OCHOBHOTO cocTaBa, 9 P naBsl u
JIABOOPEKYMH MAJIarOHUTOBBIX rHanoda3ansTos, /0 P nasbl 1 1aBo0-
pexunu 6a3anbToB, aHAe31uba3anbToB U ophupuTtos, // P Tpaxuan-
ne3n6aszanbToBbie mopduputsl, /2 P nuadassl, 13 P nnaba3oseie mop-

¢buputsl, /4 P 9KCTPY3UBHO-KEePIOBBIN KOMIUIEKC M. Mapuu.
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2000, 2300 u 2700 m P 3nauenus 59+3, 90+7, 85+1 mmn
JIeT, COOTBETCTBEHHO [16]. JIBe Hanboee qpeBHUE TaTH-
POBKHM CBHICTEIHCTBOBAIN O PAHHEMEIOBOM BO3pacTe
MOpOJ], OCTAJbHBIC YKAa3bIBAJIN HA BTOPUIHBIC M3MEHE-
HUS OO WIIN TTO3/IHEE BHEApPEeHHE fack. B memom sta
4acTb pa3pe3a CKBaKMHBI JaTHUPOBAJIACh IIO3AHEN OpOi
P pannum mesom [16] u conocTapisiach ¢ BajlaHKHUH-
OappeMcKiM pa3pe3oM 0a3anbToOB | ariioMeparoB o. Pe-
OyH [28] u BepxHeii yacTbto cepun Copaun 0. XOKKaHI0.

[TozguemenoBoil xoMmiiekc B uHTepBaie 1481P
341 m npexacTaBieH BYJIKAHOMHKTOBBIMU ME€CUYaHUKAMHU
U aJIEBPOJIUTAMU C IIPOCIOSMHE Ty(poOpekunii, TyhhuTo
u Ty(QoB aHAE3UTOB H aHAe3uba3ansToB. Ilopoas! mox-
BEPIKCHBI THIPOTEPMATBHO-METACOMAaTHIECKIM H3MEHE-
HUSAM ¢ 00pa3oBaHMEM KapOOHATOB, LIEOJIUTOB, OIaJa,
XJIOpUTA, THAPOKCH/IOB JKeJIe3a, YKa3bIBAIOMINX Ha I1€0-
JUTOBYIO CTAIUIO 3eJICHOKAMEHHOT0 MeTamopdusma. B
0CaJ0YHBIX MOPOAAaX KOMIUIEKCA MHTEPBAJIOB TIyOMH
341P346 m u 843P848 M o0HapyKEHBI CIIOPHI M MHUTBIIA
MO3/THEMEJIOBBIX PACTCHUH, XapaKTEPHBIX I CEHOH-
narckux omioxkenuit Jlaneuero BocToka, a B uHTEpBae
341P812 m P no3nuemenossie paguonspuu [15, 16].

[To meTpoxuMuYeCcKOMy COCTaBY BYJIKAHUTHI HUKHE-
TO ¥ BEPXHETO KOMIIJICKCOB OBIIM MOJpa3ICICHBI Ha IIIe-
JIOYHO-M3BECTKOBYIO M M3BECTKOBYIO CEPUHU TOJICUTOBOTO
THTIA MarM ¥ CyOIIETIOYHYIO ¥ IIETOYHYI0 P menoynoro
ONMMBUH-0a3aJIETOBOTO THIIa MarM B cucreMaruke b.H.
[Muckynosa [17]. BrisgBiieHO HEpaBHOMEpPHOE pacrpeie-
JIHUE BYJIKAHUTOB PA3HBIX NMETPOXUMHUYECKUX CEPUH I10
paspesy [3]. B ero Bepxneit yactu (matepsan 2000P1700
M) NpeodIaatoT MIeI0uHbIe 0a3aibThl, CTpaTHUrpaduyec-
K{ HIDKE HaXOIATCs CyOIenovnsle 6a3ansTel. OTaenbHbIC
MOTOKH IIETOYHBIX 0a3aJbTOB BCTPEUCHBI 10 TITyOHHBI
3100 M. ba3anbeTel CyOLIETOYHON CEpHH PACTIONAraloTCs
Ha Tyounax 2000P2140 m, 2350P2410 M, 3120P3740 M.
[{e109HO-M3BECTKOBBIC W M3BECTKOBBIC 0a3aJIbThI TOJICH-
TOBOTO THIIAa BCTPEUCHBI B Pa3HBIX YACTAX IO3THCIOPCKO-
PaHHEMEIIOBOTO pa3pesa U MpeodiIasaloT B €ro BepXHEH
gactu (maTepBat 1500P1660 ™).

HETPOI'PA®UYECKOE PACUJIEHEHUE PAZPE3A U
OUEHKU CTENEHU BTOPUYHBIX U3MEHEHU A
HOPOJ

Bynkanuueckue Mnopoasl paHHEMENIOBOM 4YacTH
paspes3a CKBaXXHHBI, B 001IeM, OJIH3KN 110 MHHEPAIBLHO-
MeTporpaduIecKoOMy COCTaBy U OTIMYAIOTCS CTPYKTYp-
HO-TEKCTYPHBIMU OCOOCHHOCTSIMH M CTCTIEHBIO BTOPHY-
HBIX n3MeHeHu. Jloneputsl P momHokpucraminieckue
MEJIKO3EPHHUCTHIC, ¢1a00 OP(PHUPOBLIEC MOPOABI ¢ OPHUTO-
BOM, MHOT/Ia TakoBO# (B moHnnManuu B.H. Jlanuna, T.1.
®ponosoii) [10] cTpykTypoiif 0cHOBHON Macchl. Coxe-
HBI OHU AIbOMTH3UPOBAHHBIM IUIATHOKIIA30M (AHIC3HH-
nabpajiop), KIMHOMUPOKCEHOM (aBTHT-TUOTICH]T), TIepe-

MEHHBIM KOJIMYECTBOM PYAHBIX MHHEPAJIOB (MarHETHT
WIM THUTAHOMAarHETUT) M BTOPHYHBIMH MHUHEpaJIaMH.
Cpenu 6a3abTOB BBLACIAIOTCS MIaruo(UpoOBbIE, MTUPO-
KCCH-TUTarno(UPOBLIE, a(UPOBHIC PA3HOBUIHOCTH C HH-
TepcepTaIbHOM, THAIONMUIUTOBOH, BUTPO(OUPOBOH OC-
HOBHOH Maccoi. [IpeobnanatoT MEIKOTOPUCTHIE TEKCTY-
PBI C TIOpaMH 0 5 MM, BBIIIOJHCHHBIMH BTOPHYHBIMH
MuHepanamu. BceTpeuarorcs Takxke jJaBoOpekunu 6a-
3anbTOB (00p. [-1355, I'-1372), cocrosimue u3 00710MKOB
0a3aJIbTOB C Pa3HBIMHU CTPYKTYpaMH OCHOBHOM Macchl
(TMaNMONMUINTOBON, HMHTEPCEPTAIBHONW, TOJICUTOBOM).
Tyds! BepxHEH 9acTH CKBAKUHBI KPUCTAIIIOKIACTHICC-
KHe Tce(hUTOBEIC, COCTOST U3 00JOMKOB 0a3ajbTOB, aH-
JIC3UTOB, IIATHOKIIa30B, MHPOKCEHOB M METUIOBOTO IIe-
MeHTa. BynakaHoreHHO-0ca049HbIe TIOPOJIBI IPEACTABIIC-
HBI MEJIKO3EPHUCTHIMH BYJKaHOMHKTOBBIMH MECUaHHUKA-
MU C HEOTPEACIMMBIMU OCTaTKaMu MHUKpodayHsI (00p.
['-1343) u aneBposMTamu.

B unrepsane 4011P3011 M npeBanupyroT noaepu-
Tl U MUKPOZOJICPUTH C MOAYNHCHHBIM KOJIHYECTBOM
MEHEEe PaCKpPHCTALNIN30BaHHBIX 0a3ansToB. B nHTepBane
3000P1480 m mpeobnanatoT 6a3aidbThl U PEIKO BCTpeda-
torest goneputhl (00p. [-1371, I'-1375, I'-1384). UnTep-
Ban 1480P1253 M mpezncraBieH TypaMu 1 ByITKaHOMHUK-
TOBBIMH OCaJ0YHBIMHU MTOPOIAMHU.

[Topoasr mOABEPIIINCH HU3KOTEMIICPATYPHOMY 3€-
JICHOKaMCHHOMY MeTaMmopdu3My u cnmmutuzanuu [13].
CrerneHb U3MEHEHHOCTH MOPO/I KpaliHe HepaBHOMEpHaAs.
Cpenu mopos HMKHEH J0JIepUTOBOM YacTH pa3pesa IIn-
POKO Pa3BHUTHI ANbOUT, XJIOPHT, SMUAOT, IPEHUT U KapOo-
HaTbI, 3aMEIIAIONINE TEPBUYHBIC MHHEPAJIbI, BBITTOIHS-
IOIME MUH/IAJIUHBI ¥ TOHKHE MPOKMIKH, YKa3bIBAIOIINE
Ha CpeIHETeMIICPAaTypHYIO NPEHUT-MyMIICUIMUTOBYIO
CTaJNIO 3€ICHOKAMEHHOTO MeTamop¢usmMa. B cpenneit
HUKHEMEJIOBOW 0a3albTOBOW YacTH MEPBUYHbBIC MHHE-
panbl 3aMeIarTcs albOUTOM, IICOTUTAMH, XJIOPHTOM,
KapOOHaTaMu, THAPOKCHIAMH KeJle3a, OTalioM, YTO yKa-
3BIBACT HA HU3KOTEMIICPATYPHYIO IICONUTOBYIO CTAIUIO
MeTamop¢usMa. BBepxy HIDKHEMEIOBOTO pa3pesa U B
BEPXHEMEJIOBBIX Ty(haX BMECTE C MEPEUNUCICHHBIMH MH-
HepaJgaMy (pUKCHPYETCsI TUAPOCIIONA U TIMHUCTHIC MH-
HEPaJbl, CBUACTEILCTBYIONINEC O HU3KOTEMIIEPATypHOI
MPOIMINTH3ALUH TOPOI.

Jis yno6cTBa M3I0KECHNUS U CONOCTABICHUS aHA-
JUTHYECKHUX JTAHHBIX HIKHEMEJIOBON KOMILICKC pasze-
JICH Ha YeThIpe MaKeTa Mo Ipeo0IafaonM TUIIaM BYJI-
KaHu4YecKkux nopof. IlepBblil makeT BKIIOYAET OPOAIbI
nra0a30BOM TONIIN U JTaBBI aUPOBBIX 0a3aJbTOB B MH-
tepsase 4011P3070 m (o6p. I'-1402 P I'-1388, tadn. u
puc. 2). Bropoii maketr o0pa3yroT JaBbl ¥ JaBOOPEKIHH
IUTAaTHOKIIA30BbIX MOpUPUTOB B HHTEpBaie 2965P
2200 M (00p. I'-1387 P I'-1369). Tpetuii maker cocras-
JISIOT JaBBl U JJABOOPEKIUH aUPOBBIX MUHAAJICKAMCH-
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HBIX 0a3albTOB M Truano0a3anbToB wHTepBana 2157P
1840 m (06p. [-1368 P I'-1358). UerBepThlit makeT oOpa-
3yIOT JIaBBI U JaBOOpEKINH 0a3aabTOB U aHAe3u0a3aib-
ToB uHTEepBasa 1810P1500 m (06p. I-1357 PI'-1349). B
OTZ[CHBHLIfl, NATBIA TTaKET BBIZACJICHBI BEPXHEMCIIOBBIC
Ty(bI)I 1 BYJIKAHOMHUKTOBBIC OCAaJIOYHBIC IMOPOABI UHTCP-
Basia 1486P1253 m (00p. I'-1346 P I 1342).

OueHkHu BO3pacTa MOpPoJ ¢ UCIOJIb30BAHHEM
Ar-Ar njaTupoBaHus

Hust “Ar/*?Ar natupoBanusi 0TOOpaHbl 0Opa3IbI
HwkHero (mepsoro) (I-1400, rmyouna 3867P3870 M) n
BepxHero (derBeproro) (I'-1350, rmyduna 1507P1514 m)
MaKeTOB HIKHEMeNoBOro komruiekca. Oopasern I'-1400
MPEJCTaBIIeT COO0H MIarnoQpupoBkId 0a3aabT C THAIO-
MUJINTOBOW OCHOBHOM Maccoil. BkpamnjieHHUKN OCHOB-
HOTO TJIaTHOKJIa3a 3aMEIICHbI KPUITO3EPHUCTHIMHU arpe-
raraMu MyckoBHTa. OCHOBHAsI Macca CIOKCHA JITHHHO-
IPU3MATHICCKUMU MUKPOJIUTAMH IUIarHOKJIAa3a C pac-
IICIIJICHHBIMHU OKOHYAaHHUSIMHU U CKCJICTHBIMU (bOpMaMI/I
HE3aBEePIICHHOTO POCTa, 00Pa3yIOIIUMH 3BE319aTOe pac-
MOJIOKEHHE B OypoM, ¢1a00 MPOCBEUUBAIOIIEM BYJIKAHH-
yeckoM crekie. Obpasen [-1350 P mnarnodupossiii Oa-
3aJIBT C FHAJIONMINTOBOM, y4aCTKaMU MHTEPCEPTaILHON
OCHOBHOI Maccoil. BkpaluleHHUKH IUIarMoKJa3a UMEoT
30HaNIbHOE cTpoenHue. Snepusie 30061 HA 10P15 % 3ame-
IIEHBI COCCIOPUTOM, C COXpPaHEHHEM Oonee KUCIBIX Kpa-
eBBIX 30H. OCHOBHAs Macca CIOKCHAa MUKPOJIUTAMH IJIa-
THOKJIa3a ¥ KPUCTAIIAMH KIMHOMUPOKCEHa, Oecropsi-
JOYHO Pa30pOCAHHBIMH B TEMHO-OypOM BYJIKaHHYICCKOM
crekie. Jms obonx o0pasoB JaTHPOBAHUE MPOBOAM-
JOCh 10 OCHOBHOI Macce MOpOAbI M MOHO(PAKIHIM
IJIarnokia3a. 3HaueHui abCOMOTHOTO BO3pacTa HE I10-
JTy9eHO, TIOATOMY PE3yJIbTaThl HU B TAOJINYHOM, HU B Tpa-
(uaeckoii (hopme HE TPUBOAITCA.

[To ocHoBHOIT Macce oOpasma [-1400 B oOpaTHBIX
M30XPOHHBIX KOOPAUHATAX IOIYYEH CIIEKTp, MOJX0OHBIN
0 KOH(PUTYPaLUU TOYEK CIIEKTPY C MOTEPSMHU aproHa B
reosiorudeckoM mnpouuioMm [20]. XapakTepHas uacTh
criekTpa P Touku, cmyckaroniuecs B JI€BOM 4acTH Juar-
pamMBI K ocH abcIice 10 ee nepecedeHus. Paccunrtan-
HOE 3HaueHMe Kaxylerocs Bo3pacra 143 MiH JeT 3Ha-
YUTENBHO (Ha JAECSITKU MJIH JIET) NMPEBBINIACT UCTHHHBIN
BO3pacT KPUCTAUIM3AIMH TOPOoAsl. B crekTpe miarmo-
kia3a o0p. [-1400 B 0OpaTHBIX M30XPOHHBIX KOOPAMHA-
TaX BBIACIAIOTCA ABC I'PYIIIBI TOYCK, PACIIPCACIIAIOIMNC-
cs1 cyOmapayuiensHo ocu abcmuce. JleBast rpymnmna Todex
OTpa’kaeT MOTEPH aproHa B IUIArMoKIIase, a mpasas P co-
JIEp)KaHMs aproHa B HOBOOOPA30BAHHOM CBETIION CITFOJIC.
[TpaBas rpymnmna To4YeK JaeT MPEACIbHYIO OLIEHKY BpeMe-
HU [I0TEpb aproHa Kak IMo3AHeKaliHo30ickyro. OTCcyT-
CTBHUE JTMHEHHOCTH PACIpPECICHUS TOUCK HE JTaeT BO3-
MOXHOCTH 00Jiee TOYHOM OLIEHKH BPEMEHH HAJIOKCHHBIX
IPOIIECCOB.

ITo ocnoBHoM Mmacce o00p. [-1350 B oOpaTHBIX
M30XPOHHBIX KOOPAMHATAX IOJYYCHO MOJE TOUEK C
Oonpmioi gucnepcueit (o = 0.018). Haknon nuaum pe-
TPECCHH 10 OTHOIICHHIO K HAaYaIbHOMY BO3IYITHOMY ap-
TOHY JIaeT CPEJHIOI0 OLEHKY Bo3pacra 114 muH ner. W3-
MEpPEHHUs 10 IUIATHOKIIAa3y TaKXkKe Janu JUHEHHOe pac-
npejesieHrne Touek ¢ 0onbinoi qucnepcueit (o = 0.011).
Paccuntannoe 3HaueHue Bo3pacta cocraBiseT ~60 MIH
net. O4eBUIHO, YTO CTIEKTPHI H30TOIIOB aproHa HapyIIe-
HBI ¥ HE IAI0T BEPHOI OIIEHKH TCOJIOTHYECKOT0 BO3pacTa
oOpasra.

Heunrepnperupyemslie pe3ynbrarsl Ar-Ar 1aTupo-
BaHMs U 00IIasi BHICOKAsI CTEIICHh BTOPUYHBIX U3MCHE-
HUW UMEIOIIEHCSl KOJIJIEKIIUU BYJIKAaHUUECKUX ITOPOJT U3
CKBa)XMHBI CTABUT I10J{ COMHCHHE 3HAYCHUS JJISI OLICHKU
BO3pacTa MX KPHUCTAIIH3AINH, MONYYCHHBIC NPEXE
TpaaunoHHbiM K-Ar meronom [16]. K-Ar narupoBka
rpaHuilsl opei-mena (141 maH ner, [16]) nns nepBoro
AKeTa COOTBETCTBYET MOMYICHHOMY Kaxymiemycst °Ar/
¥ Ar Bo3pacty 9toro makera (143 MiH IieT), CyIiecTBeH-
HO MPEBBIMIAIONIEMY UCTHHHBIN BO3PacT KpUCTAIN3a-
uuu. Buaumo, nepBeIi akeT JOJMKEH OTHOCUTHCS HE K
I0pe, a K paHHEMY MeITy.

XUMHUYECKHUM COCTAB IIOPO/I
HeTporeHmﬂe OKCHbI

B menoBbix moponax ckpaxkuusl copepxanue SiO,
n3mensiercs ot 40 o 56 mac. %. B Haumenee kpeMmHese-
MHUCTBIX pasHOBUAHOCTAX (Si0, < 46 mac. %) Habnrona-
€TCsl BBICOKOE COJIepKaHUE MOTEPh MPH MPOKATHMBAHUN
(H,O'+H,O = 7P11 mac. %). bonpmuHCcTBO Mopos xa-
pakrepusyeTcs cymmon menoden Na,O+K O B unrepsa-
ne ot 3.5 1o 7.0 mac. %, npu NOBBIILIEHHOM COZICPKAHUHU
HATPHS, YTO A0 OCHOBAHME MPEABIAYINNM HCCIIEI0Ba-
TEJISIM OTHOCUTH HEKOTOPHIC U3 HUX K CyOIIEIOYHOH 1
menouynoi cepusam. Cognepxanme K,O BappupyeT oT
0.20 mo 2.28 mac. %. VckiroueHne cocTaBisieT oopaserl
I'-1358, B KOTOpOM cofepxKaHUE KaJlusl CUIbHO ITOHUIKE-
HO, BO3MOYKHO, BCIIC/ICTBHE BBIHOCA ITOTO 3JIEMEHTA IIPU
xnoputuzanuu. Otnomenne Na,O/K, O B 0ocHOBHOM
BapbupyeT OT | 10 5, a B CWIIBHO U3MEHEHHBIX 11OpoJax
yBenmuuuBaeTcs 10 20 u Oomnee. YBeIu4eHHE coaepKa-
HUIl HATPUS U CHI)KCHHE KaJHs MPOUCXOAUT Ha (oHE
CHIDKCHHUS COIepKaHUN KOHCTUTYIIHOHHOH Boabl. Koad-
¢Guuuent armantnoctu (Na,0+K O/AlO,, mon. %) Bo
BCEX THIAaX IMOPOJI MHOTO HMXe eAuHuIEL. Ilpu merpo-
rpaUIecKUX NCCICAOBAHMSX LICTOYHbIC MHHEPAJIBI HE
oOHapy>keHbl. Clle10BaTENIbHO, MTOBBIIICHHAS HATPHEBAs
IIETI0YHOCTD NMOPOJ 00YCIOBICHA BTOPHYHBIMU U3MCHE-
nusvu. Ha nnarpamme CaO P Na,O 1oukn coctaBos mo-
POl CKBa)KMHBI paclojiaralorcs BAoab TenuintoBoroy
TpeHza [22] HU3KOTeMIIepaTypHOTO U3MEHEHNUs 0a3aib-
TOB, YTO 0OyCJIOBIMBaeT 0Opa3oBaHUE B MTOPOJAX IMapa-
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Tabuuna. Xumudeckuii cocraB (OKCHIBI B Mac.%, MUKPOJIEMEHTbI B MKI/T) ByJIKAHH4YeCKHX NOpo1 MoOHEepPOHCKOIi CKBaKH-
HBI.

I'-1342 | I'-1343 | I'-1346 | I'-1347 | I'-1348 | I'-1349 | I'-1350 | I'-1351 | I'-1352 | I'-1353
KommoHeHTHI

1 2 3 4 5 6 7 8 9 10

Wurepsan 1253- 1309- 1433- 1481- 1481- 1501- 1507- 1548- 1550- 1579-
TITyOUHBI 1257 1314 1438 1486 1486 1507 1517 1550 1554 1584
SiO, 50.94 51 49.7 40.81 42.9 46.97 48.88 47.54 50.3 43.36
TiO, 0.88 0.79 1.17 1.08 1.11 1.24 1.03 1.73 1.48 1.23
Al O3 16.1 17.29 14.3 16.93 16.96 19.79 19.25 16.23 15.78 18.52
Fe,05 4.27 5.02 5.31 7.61 7.16 3.48 3.37 8.96 4.74 7.88
FeO 4.61 2.57 4.77 3.44 3.5 6.61 5.69 3.44 5.82 3.66
MnO 0.2 0.14 0.22 0.15 0.12 0.17 0.16 0.21 0.21 0.13
MgO 4 3.26 49 6.64 7.41 3.9 3.68 4.55 3.21 4.19
CaO 5.81 6 6.29 9.28 9.29 9.85 10.06 6.63 7.59 8.45
Na,O 3.07 4.35 4.72 1.7 1.15 3.25 2.64 3.19 2.86 2.09
K,0 2.28 1.56 2.19 0.6 0.41 0.64 0.52 1.24 1.13 1.42
P,0s 0.35 0.18 0.35 0.27 0.24 0.28 0.34 0.35 04 0.21
H,O 0.26 0.93 0.66 4.31 1.82 0.3 1.14 2.1 2 3.57
H,0" 4.61 6.61 3.66 7.2 7.75 3.54 2.34 4 4.11 5.48

CO, 1.46 1.85

Cymma 99.46 99.7 99.89 100.02  99.82 100.02  100.14  100.17  99.63 99.89
Sc 35.27 25.24 38.75 38.18 39.36 34.23 31.87 36.56 35.49 37.40
Rb 36.48 32.92 45.24 17.11 16.41 11.98 8.81 20.72 19.03 40.72
Sr 195.39 20457 241.12 464.04 445.18 428.62 401.77 526.05 706.05 477.23
Y 22.47 19.95 27.27 22.54 23.38 23.32 17.76 36.80 34.09 24.22
Zr 58.19 64.54 65.20 59.77 62.16 49.33 41.79 105.13  97.66 61.85
Nb 2.99 3.01 3.25 3.21 3.36 2.44 1.87 6.30 6.01 3.21
Ga 16.00 13.54 13.21 18.92 17.50 18.87 16.76 21.66 18.33 19.06
Cs 0.27 8.73 0.45 1.03 0.78 3.83 0.52 0.73 0.82 3.76

Ba 410.09 478.01 434.81 74.13 58.76 156.58  88.97 250.57 197.28 146.19
La 4.99 4.71 5.55 6.28 6.54 6.33 5.18 10.40 9.39 5.89
Ce 13.43 12.01 13.93 16.42 16.40 14.97 11.41 25.78 23.94 15.00
Pr 2.11 1.74 2.36 2.23 2.15 1.98 1.76 3.75 3.61 2.08
Nd 10.24 8.11 11.97 11.75 11.38 10.77 8.70 18.60 16.61 10.39
Sm 3.05 2.84 3.45 3.26 343 2.99 2.55 5.19 4.97 3.06
Eu 1.04 0.83 1.16 1.16 1.12 1.25 0.92 1.90 1.87 1.27
Gd 3.49 3.09 3.91 3.28 3.73 3.40 2.97 5.48 5.46 3.54
Tb 0.53 0.52 0.72 0.50 0.51 0.62 0.42 0.93 0.96 0.63
Dy 3.53 3.08 428 3.71 3.77 3.70 2.86 6.23 5.89 3.71
Ho 0.73 0.73 0.82 0.76 0.88 0.80 0.67 1.33 1.35 0.90
Er 222 2.09 2.83 2.22 2.46 2.40 1.80 3.78 3.89 2.50
Tm 0.52 0.41 0.58 0.40 0.45 0.45 0.34 0.77 0.65 0.58
Yb 2.46 1.75 2.89 2.01 2.17 2.37 1.82 3.58 3.35 2.24
Lu 0.32 0.33 0.40 0.29 0.35 0.33 0.27 0.55 0.50 0.36
Hf 1.61 1.78 1.95 1.72 1.65 1.64 1.22 2.62 2.62 1.63
Ta 0.17 0.22 0.14 0.20 0.22 0.22 0.11 0.31 0.37 0.20
Pb 10.64 6.54 1.81 10.19 7.28 7.66 3.81 8.43 2.77 2.85
Th 0.86 1.22 0.86 0.61 0.73 0.74 0.62 1.02 1.09 0.89
18] 0.27 0.35 0.23 0.14 0.15 0.21 0.18 0.72 0.53 0.23
Cr 28.68 15.59 43.49 107.26  113.59 41.82 30.45 4.02 3.13 20.33
Co 28.21 17.61 26.26 49.51 45.80 32.71 26.65 26.37 24.25 34.13
Ni 15.11 6.84 14.16 49.88 41.33 17.58 13.88 1.63 3.20 11.35

\Y
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Tadmuua. (IIpopomxenue).
I'-1355 | I'-1356 | I'-1357 | I'-1358 | I'-1359 | I'-1360 | T'-1361 | I'-1362 | I'-1363 | I'-1364
KomrmioneHTsI
11 12 13 14 15 16 17 18 19 20
HurepBan 1653- 1713- 1806- 1840- 1946- 2002- 2005- 2059- 2062- 2103-
TJTyOUHBI 1660 1718 1810 1853 1950 2005 2009 2062 2066 2106
SiO, 47.28 54.75 49.55 55.42 54.25 51.14 46.29 45.45 44.39 51

TiO, 1.45 1.22 1.39 1.05 1.22 1.27 1.35 1.04 1.07 0.87

AlLO; 15.86 15.52 16.87 16.33 13.51 15.38 16.08 19.08 18.13 17.15

Fe,04 5.45 4.37 6.84 443 3.13 3.72 7 3.36 4.55 2.81

FeO 6.3 5.69 542 4.78 5.67 6.98 4.92 7.52 5.16 6.02
MnO 0.22 0.19 0.18 0.22 0.46 0.17 0.18 0.17 0.17 0.16
MgO 3.76 3.44 4.23 2.69 2.62 4.63 4.57 49 4.24 4.8

CaO 7.87 4.52 4.15 4.33 9.86 7.27 8.71 8.38 10.17 8.03
Na,O 2.25 4.73 5.01 6.13 2.79 4.24 2.6 2.84 4 4.27
K,0 0.76 1.83 1 0.05 1.39 0.61 0.8 0.53 0.17 0.48

P,0s 0.39 0.28 0.26 0.46 0.33 0.27 0.18 0.23 0.18 0.25

H,O" 1.68 0.35 1.14 0.64 0.39 0.74 2.8 0.6 0.41 0.28

H,0" 6.86 2.6 3.7 2.93 4.3 3.36 5 5.88 6.9 3.86

CO,

Cymma 100.13 99.49 99.74 99.46 99.92 99.83 100.19 99.98 99.54 99.98
Sc 39.12 40.79 35.95 25.71 32.56 42.13 40.34 34.81 37.01 32.26
Rb 13.37 30.91 13.21 0.83 14.86 8.27 10.92 7.81 2.17 7.92
Sr 18157  315.89 189.85 124.88 74392 249.71 347.08 363.98 45291 369.32
Y 32.78 29.95 30.34 54.52 21.49 24.85 19.79 22.47 22.91 18.01
Zr 87.44 78.75 82.55 152.83  44.49 49.55 46.93 46.70 55.28 48.00
Nb 4.23 3.76 3.73 8.92 2.40 2.12 2.02 2.11 2.00 1.74
Ga 17.38 13.47 17.13 20.98 14.93 16.40 16.64 14.25 20.79 12.91
Cs 1.69 0.52 0.13 0.10 0.75 0.31 0.81 1.30 0.11 0.21
Ba 21347  200.21 187.10 11.15 15734 273.58 407.96 327.32 43.81 78.49
La 9.65 6.64 8.66 19.14 6.00 5.41 4.54 4.85 5.30 4.29
Ce 22.69 17.25 20.04  47.33 14.87 13.64 11.16 11.61 12.11 10.26
Pr 2.92 2.71 3.01 6.33 2.27 1.89 1.73 1.59 1.85 1.59
Nd 15.99 13.02 13.90 33.21 11.16 10.07 8.31 9.67 8.79 7.81
Sm 4.49 4.28 4.10 9.20 3.38 3.30 2.71 2.43 2.95 2.26
Eu 1.63 1.35 1.32 2.54 1.17 1.26 1.08 1.06 1.12 0.88
Gd 5.16 4.76 4.67 9.08 3.72 3.64 3.24 2.88 3.04 3.04
Tb 0.82 0.84 0.82 1.37 0.56 0.58 0.60 0.58 0.51 0.53
Dy 5.51 5.35 5.22 9.15 3.54 3.98 3.39 3.45 3.75 3.15
Ho 1.24 1.13 1.14 1.93 0.76 0.85 0.76 0.88 0.83 0.66
Er 3.65 3.22 3.05 5.93 2.27 2.73 2.26 2.19 2.38 1.91
Tm 0.70 0.72 0.58 1.13 0.40 0.56 0.38 0.40 0.42 0.35
Yb 3.62 3.16 3.10 5.71 1.82 2.27 2.15 2.00 2.13 1.79
Lu 0.51 0.47 0.43 0.79 0.33 0.34 0.28 0.31 0.32 0.27
Hf 2.87 2.12 2.17 4.66 1.38 1.57 1.31 1.27 1.87 1.34
Ta 0.28 0.24 0.25 0.66 0.15 0.16 0.13 0.17 0.17 0.10
Pb 2.89 2.48 2.85 6.02 1.50 0.88 2.29 0.71 1.21 1.31
Th 1.51 1.36 1.25 2.70 0.67 0.68 0.68 0.56 0.62 0.49
U 0.45 0.60 0.58 0.68 0.49 0.24 0.22 0.13 0.23 0.16
Cr 6.31 5.19 4.51 6.74 26.82 26.01 23.72 47.19 55.77 53.76
Co 28.91 25.32 22.54 12.72 16.92 32.87 26.24 3443 40.20 27.78
Ni 4.57 3.58 2.61 2.54 4.90 7.86 6.40 15.88 22.02 16.75
\ 268.76  263.46  243.77 64.97 37522 408.86 380.86 319.67 341.74  288.80
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Taomuua. (IIponomkenue).

Cumanenxo, Paccxazoe u op.

I-1365 | I'-1366 | I'-1367 | I'-1368 | I'-1369 | I'-1370 | I'-1371 | I'-1372 | T-1373 | I'-1374
KomMmnoneHTs!
21 22 23 24 25 26 27 28 29 30
HurepBan 2106- 2106- 2154- 2154- 2204- 2204- 2244- 2264- 2305- 2305-
TITyOUHBI 2112 2112 2157 2157 2210 2210 2272 2272 2313 2313
SiO, 46.76 47.3 46.74 46.67 44.08 46.97 52.34 46.4 46.89 49.54
TiO, 1.11 0.91 1.27 0.89 1.08 0.93 1.77 1.03 1.93 1.45
AL, O4 17.51 18.45 16.8 17.98 17.85 18.4 15 19.32 16.02 15.34
Fe, 05 4.08 3.37 4.88 3.09 3.62 3.23 5.47 5.69 6.15 4.07
FeO 5.87 5.84 6.24 7.12 6.56 5.4 5.93 5.51 7.06 7.56
MnO 0.19 0.16 0.18 0.19 0.21 0.18 0.2 0.16 0.19 0.21
MgO 4.09 4.38 4.48 43 4.45 3.96 3.64 4.1 5.35 4.63
CaO 9.9 9.32 9.03 10.45 10.23 10.33 6.56 9.54 6.75 6.93
Na,O 4 3.06 4.29 2.74 3.62 2.88 5.14 0.95 4.2 2.33
K,0O 0.26 0.48 0.35 0.63 0.19 0.41 0.41 1.01 0.7 1.4
P,0Os 0.2 0.22 0.23 0.21 0.2 0.2 0.27 0.24 0.26 0.33
H,O" 0.65 0.52 0.63 0.44 0.49 0.49 0.3 1.59 0.77 1.08
H,0" 5.39 5.35 4.88 4.93 6.27 5.07 2.66 3.92 3.55 3.69
CO, 1.38 1.67 1.04
Cymma 100.02 99.36 100 99.64 100.23 100.1 99.69 99.49 99.82 99.6
Sc 30.32 33.94 35.34 29.02 35.74 38.25 43.78 32.83 32.56
Rb 3.63 7.15 3.34 13.07 3.81 6.44 9.51 36.72 8.38
Sr 34572 45097 27749 328.74 484.83 523.48  253.25 331.85 305.57
Y 17.67 18.10 20.70 17.32 23.08 22.28 29.24 19.61 18.32
Zr 41.93 43.95 50.25 56.64 64.37 49.55 74.15 49.14 45.89
Nb 1.93 1.91 2.38 1.45 2.05 2.48 4.09 2.34 2.45
Ga 14.47 15.64 17.45 16.04 18.20 16.77 16.11 17.74 16.27
Cs 0.11 0.12 0.02 0.24 0.13 0.15 0.20 1.01 2.60
Ba 80.82 120.68 76.79 138.90 46.75 123.30 132.01 92.22 66.15
La 4.01 4.08 4.61 4.27 4.92 4.87 7.72 3.92 3.87
Ce 9.88 9.99 11.46 10.22 11.98 12.08 18.33 11.10 10.23
Pr 1.54 1.54 1.87 1.50 1.73 1.65 2.82 1.80 1.73
Nd 7.76 7.70 8.89 7.31 9.48 9.42 13.27 9.19 8.30
Sm 2.31 2.39 2.74 2.57 2.54 2.79 4.09 2.56 2.57
Eu 0.86 0.84 0.88 0.86 0.92 1.26 1.45 1.11 0.99
Gd 2.75 2.90 3.28 2.94 2.96 2.98 4.68 3.36 3.07
Tb 0.53 0.49 0.55 0.46 0.52 0.53 0.80 0.55 0.55
Dy 2.94 3.17 3.70 2.76 3.73 3.62 4.99 3.36 3.39
Ho 0.61 0.69 0.75 0.62 0.72 0.78 1.09 0.68 0.71
Er 1.88 2.01 2.37 1.81 2.37 2.28 3.23 2.11 2.06
Tm 0.34 0.41 0.45 0.33 0.48 0.47 0.62 0.46 0.38
Yb 1.73 1.80 2.07 1.64 2.34 2.08 2.98 1.70 1.91
Lu 0.24 0.30 0.30 0.26 0.30 0.34 0.44 0.32 0.31
Hf 1.32 1.22 1.29 1.62 2.17 1.78 2.40 1.50 1.34
Ta 0.10 0.12 0.11 0.12 0.14 0.36 0.23 0.15 0.16
Pb 2.80 1.98 2.65 1.45 1.10 1.48 2.15 2.02 7.51
Th 0.58 0.60 0.55 0.42 0.53 0.58 0.88 0.69 0.62
U 0.16 0.23 0.20 0.27 0.26 0.40 0.33 0.12 0.23
Cr 3743 38.38 29.18 36.43 49.70 52.45 9.36 28.97 20.85
Co 26.89 27.01 29.71 26.23 38.72 36.03 26.60 25.48 25.60
Ni 1541 17.75 14.39 14.90 23.67 19.01 5.29 12.11 10.18
\% 280.34  282.45 325.56  304.48 325.12  314.15 379.63 282.85 28442
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Tadmuua. (IIpopomxenue).
I-1375 | T-1377 | I'-1378 | T'-1379 | T'-1380 | I'-1381 | I'-1382 | I'-1383 | T'-1384 | I'-1385
KomrmioneHTsI
31 32 33 34 35 36 37 38 39 40
HurepBan 2351- 2406- 2406- 2460- 2501- 2548- 2558- 2757- 2801- 2852-
TJTyOUHBI 2358 2412 2412 2465 2506 2564 2660 2760 2804 2857
SiO, 49.38 45.84 48.3 49.07 49.8 44.9 46.33 50.6 49.63 52.49
TiO, 1.88 0.96 0.67 0.92 0.74 1.06 0.79 1.54 1.15 1.39
AlLO; 15.46 19.32 19.34 18.68 19.35 19.58 18.89 14.01 18.56 15.96
Fe,0; 5.99 3.89 3.08 3.2 4.79 4.26 443 4 3.44 4.42
FeO 7.95 6.8 5.67 4.63 3.46 5.15 5.61 8.29 6.97 6.29
MnO 0.22 0.16 0.14 0.1 0.12 0.16 0.14 0.21 0.22 0.21
MgO 4.94 4.33 4.41 3.71 3.73 5.3 5.04 4.48 4.83 4.24
CaO 5.6 7.5 7.64 8.2 9.18 8.83 9.72 7.73 7.57 4.81
Na,O 4.19 3.32 3.57 4.83 1.89 2.26 1.38 4.96 3.31 4.86
K,0 0.78 0.83 0.4 0.24 0.79 1.29 0.47 0.2 0.31 1.67
P,0s 0.28 0.23 0.23 0.36 0.24 0.4 0.22 0.59 0.25 0.62
H,O" 0.41 0.8 0.59 1.94 0.7 1.62 0.6 0.24 0.7
H,0" 3 5.55 5.37 5.39 3.86 5.69 4.64 2.41 3.13 2.59
CO,
CymmMma 100.1 99.58 99.41 99.33 99.89 99.58 99.25 99.62 99.43 100.25
Sc 45.33 31.48 31.12 32.14 31.53 26.88 41.85 38.05 45.41
Rb 12.96 14.91 6.08 3.06 13.35 17.21 9.71 1.11 2.46
Sr 305.50 35238 454.12 527.87 723.66 686.91 551.34 108.16  536.00
Y 35.83 15.12 17.01 20.99 20.34 20.94 15.48 29.19 26.31
Zr 84.78 36.42 50.13 42.36 41.78 41.91 37.00 74.83 52.05
Nb 481 1.27 1.27 1.52 1.53 1.80 1.60 3.51 2.44
Ga 17.67 15.48 16.09 15.58 18.71 14.97 18.11 17.51 22.60
Cs 0.43 1.32 0.26 0.07 0.42 1.98 0.78 0.08 0.01
Ba 34729  222.63 36.98 95.30 14595  271.66 51.70 21.32 107.92
La 9.38 3.74 2.80 5.10 4.40 5.40 2.30 7.74 6.32
Ce 22.19 8.74 7.49 11.92 10.96 12.14 7.47 18.67 14.82
Pr 3.25 1.36 1.24 1.54 1.57 1.66 1.29 2.93 2.17
Nd 17.85 6.79 6.33 8.05 7.42 8.22 6.28 13.49 10.23
Sm 5.06 2.00 2.13 2.46 2.75 2.34 2.31 4.13 3.32
Eu 1.75 0.93 0.85 1.04 1.06 1.01 0.92 1.33 1.30
Gd 5.32 2.27 2.55 2.48 2.83 2.81 2.61 4.39 3.27
Tb 0.85 0.40 0.48 0.46 0.42 0.44 0.42 0.75 0.59
Dy 5.92 2.59 3.05 2.88 2.92 3.00 2.88 5.29 4.02
Ho 1.31 0.60 0.67 0.73 0.70 0.66 0.60 1.05 0.95
Er 3.53 1.59 1.66 2.16 1.97 1.95 1.98 3.05 2.58
Tm 0.80 0.34 0.33 0.40 0.35 0.42 0.34 0.61 0.49
Yb 3.79 1.58 1.90 1.98 1.89 1.88 1.69 3.28 2.46
Lu 0.52 0.28 0.26 0.30 0.25 0.27 0.32 0.41 0.37
Hf 3.00 1.03 1.17 1.34 1.13 1.57 1.11 2.09 1.72
Ta 0.31 0.08 0.09 0.21 0.11 0.11 0.08 0.18 0.38
Pb 1.53 5.22 1.41 1.87 1.34 5.14 3.47 3.14
Th 1.01 0.63 0.45 0.62 0.54 0.74 0.57 1.40 0.90
8] 0.34 0.20 0.16 0.34 0.30 0.33 0.14 0.37 0.45
Cr 11.03 26.43 24.72 32.33 33.62 26.67 30.93 9.71 24.71
Co 33.79 25.04 24.31 36.79 29.00 27.07 32.06 31.97 34.54
Ni 5.38 11.52 12.64 2433 12.88 10.30 12.47 7.84 6.95
\% 421.59 256.84 25486 261.60 281.49 236.77 30129 387.70  353.32
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Taomuua. (IIponomkenue).

Cumanenxo, Paccxazoe u op.

I-1386 | I'-1387 | I'-1388 | I'-1389 | I'-1390 | I'-1392 | I'-1393 | I'-1394 | I'-1396 | I'-1397
KomnoneHTs!
41 42 43 44 45 46 47 48 49 50
HurepBan 2902- 2956- 3070- 3093- 3120- 3353- 3367- 3652- 3686- 3741-
TTyOUHBI 2905 2965 3074 3096 3124 3355 3369 3653 3689 3743

SiO, 54.5 47.48 55.6 44.28 49.25 53.6 51.9 50.46 51.8 49.7

TiO, 1.09 0.93 1.24 1.86 1.54 1.44 0.97 0.62 0.61 0.77

AL, O3 15.78 15.65 13.41 14.76 14.1 16.59 14.6 18.99 18.74 18.79

Fe, 05 3.73 5.43 3.03 3.27 5.82 2.44 2.72 1.17 1 1.02

FeO 6.23 5.34 7.88 12.1 9.07 7.9 7.93 7.67 7 6.94

MnO 0.3 0.14 0.17 0.29 0.25 0.21 0.21 0.19 0.16 0.16

MgO 3.44 4.51 4.66 6.83 5.6 3.86 4.57 4.6 428 6.24

CaO 7.41 7.35 6.07 5.55 5.35 5.79 8.02 8.6 7.32 8.31

Na,O 2.93 1.19 4.35 1.83 3.44 3.48 1.75 3 3.86 3.23

K,O 14 1.21 0.46 1.55 1.46 0.98 1.3 1 0.52 1.6

P,0Os 0.35 0.41 0.32 0.54 0.39 0.35 0.3 0.27 0.28 0.2

H,O" 0.59 0.39 0.35 0.29 0.12 0.16 0.2

H,0" 2.22 8.21 2.05 7.04 3.25 3.03 5.37 341 3.68 2.39

CO,

Cymma 99.38 98.44 99.24 100.29 99.87 99.67 99.93 100.1 9941 99.55
Sc 31.73 37.21 43.37 61.21 44.51 37.03 39.85 36.59 38.98 35.43
Rb 22.69 33.23 5.47 40.82 13.81 13.03 22.09 21.47 15.40 27.27
Sr 310.84 434.51 165.27 163.71 188.57 331.70  742.66 40699 48524  427.49
Y 28.57 22.45 27.41 37.77 34.27 24.97 25.63 17.27 20.58 14.14
Zr 70.80 64.08 67.78 114.55 91.85 58.69 56.13 37.82 44 .49 33.24
Nb 3.26 2.17 2.17 3.47 2.99 2.47 1.60 1.18 1.39 1.13
Ga 18.71 15.93 11.47 17.90 15.88 17.18 17.12 15.76 15.22 15.47
Cs 0.69 0.65 0.30 0.49 0.09 0.14 0.70 0.57 0.40 0.43
Ba 159.97 111.35 329.75 296.66 159.64 155.44  348.41 315.79 85.78 196.49
La 8.02 6.92 5.92 8.77 10.11 6.24 7.08 3.51 6.22 3.02
Ce 18.40 15.70 15.54 23.49 23.46 14.95 16.18 9.55 12.97 8.07
Pr 2.75 2.32 2.42 3.50 3.32 2.26 2.05 1.52 1.76 1.24
Nd 12.83 11.26 11.92 17.87 16.46 11.29 11.11 7.15 9.64 6.37
Sm 3.92 3.13 3.59 5.25 4.70 3.45 2.88 2.23 2.67 2.05
Eu 1.37 0.97 1.11 1.65 1.46 1.28 1.01 0.76 0.92 0.70
Gd 431 3.39 4.29 5.92 5.04 3.87 3.56 2.61 2.86 2.23
Tb 0.71 0.57 0.72 0.97 0.82 0.73 0.52 0.46 0.43 0.40
Dy 4.46 4.00 4.60 6.36 5.77 4.18 3.56 2.90 3.27 2.41
Ho 0.93 0.80 0.96 1.48 1.18 0.97 0.89 0.59 0.72 0.52
Er 3.03 2.70 2.81 3.98 3.85 2.65 2.55 1.71 2.00 1.65
Tm 0.57 0.48 0.60 0.75 0.80 0.53 0.55 0.36 0.50 0.40
Yb 2.97 2.40 2.70 3.87 3.66 2.38 2.49 1.85 2.39 1.87
Lu 0.44 0.35 0.39 0.58 0.53 0.38 0.39 0.28 0.33 0.28
Hf 1.97 1.70 2.10 3.33 2.76 1.76 1.44 1.41 1.52 1.02
Ta 0.16 0.14 0.12 0.22 0.17 0.16 0.10 0.11 0.11 0.09
Pb 3.33 10.89 4.31 5.33 30.71 4.62 3.37 2.61 1.53 3.12
Th 1.09 1.44 1.63 2.61 2.27 1.08 1.38 1.08 1.15 0.98
18] 0.39 0.40 1.00 0.82 0.60 0.31 0.30 0.30 0.32 0.40
Cr 10.62 9.87 20.92 12.88 11.11 6.41 9.63 28.45 44.14 38.31
Co 22.14 30.54 35.30 42.98 37.64 22.73 38.14 29.16 34.72 27.89
Ni 4.66 8.73 14.72 13.26 9.56 3.04 6.38 15.97 17.68 16.13
\% 257.89  336.07 42291 591.13 48245 26432 389.95 30235 320.67 279.92
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Tadauua. (OxoH4YaHHE).

Kowmmo- I- I- I~ I~ I~
HCHTEI 1398 1399 1400 1401 1402
51 52 53 54 55
Wurep-
Baj 3810- 3867- | 3867- | 3952- | 4010-
riy- 3813 3870 3870 3953 4011
OMHEI
SiO, 55.35 43 46.62 46.85 51.33
Ti0, 1.36 1.25 0.85 09 0.6
AlLO; 15.51 21.5 21.05 18.15 17.87
Fe,03 3.21 33 4.09 347 1.67
FeO 6.79 8.02 6.74 5.51 6.44
MnO 0.17 0.24 0.22 0.18 0.16
MgO 4.02 5.98 4.5 448 4.62
CaO 5.11 7.69 7.7 8.61 8.18
Na,O 3.83 2.01 2.55 32 3.19
K,O 1.11 1.54 1.41 1.74 1.78
P,Os 0.29 0.32 0.32 0.24 0.22
H,O 0.12 0.49 0.17 0.5 0.48
H,0" 3.02 4.04 3.5 3.94 2.95
CO, 2.11
Cymma  99.89 99.42 99.72 99.88 99.49
Sc 41.03 53.75 47.89 31.59 31.76
Rb 18.61 67.26 87.40 58.12 20.83
Sr 515.40 354.53 393.03 430.37 347.03
Y 31.82 26.70 24.15 17.57 13.58
Zr 72.97 57.67 54.66 34.62 33.20
Nb 3.07 2.31 1.72 1.23 0.93
Ga 20.08 19.00 21.92 15.82 13.05
Cs 0.31 1.25 1.18 2.76 0.55
Ba 373.74 540.93 568.72 153.34 274.50
La 8.72 8.81 7.52 5.85 393
Ce 21.36 20.32 17.43 12.56 8.98
Pr 3.20 2.75 2.28 1.68 1.32
Nd 15.50 13.94 10.96 8.50 6.09
Sm 4.45 393 3.06 2.14 2.00
Eu 1.81 1.38 1.17 0.80 0.66
Gd 4.24 3.68 3.33 2.38 2.12
Tb 0.82 0.68 0.60 0.47 0.36
Dy 5.20 4.50 3.50 2.56 2.58
Ho 1.15 0.85 0.81 0.64 0.47
Er 343 2.66 2.32 1.75 1.49
Tm 0.68 0.57 0.52 0.40 0.27
Yb 3.10 2.63 2.46 1.81 1.51
Lu 0.45 0.33 0.34 0.22 0.21
Hf 2.66 1.92 1.81 1.11 0.98
Ta 0.20 0.18 0.13 0.07 0.05
Pb 2.18 2.51 0.97 1.07 9.60
Th 1.38 1.55 1.40 1.11 0.89
U 0.37 0.42 0.31 0.25 0.27
Cr 9.25 70.08 58.18 41.88 24.63
Co 28.16 62.56 44,61 27.94 27.05
Ni 2.87 33.21 2431 13.76 13.54
\Y 287.64 323.67 351.87 299.54 27697

reHe3nca anbOuTa ¢ XJIOPUTOM, AKTHHOIUTOM H DIIHJIO-
toM. Bennunna (Na,0+K 0)/CaO, kotopas B HEH3Me-
HEHHBIX 0a3aibTax CPeIMHHO-OKEaHWYECKHX XpeOTOB
He npesbimaet 0.32 [22], B COUIUTU3UPOBAHHBIX TOPO-
Jlax ckBaykuHbI BapbupyeT oT 0.21 no 1.45.

Konuentpanuu TiO, B moponax Bapsupytor ot 0.60
1o 1.93 mac. %. Huskue conepxanus TiO, (<1 mac. %)
XapaKTEepHBI JJIsl T1a0a30BOM TOJIIM U BEPXHEMETOBBIX
6a3ansToBBIX Ty(oB. B nnTepnane 1480P3360 M mpeob-
TaarT 0a3aNbThl C COACPKAHUEM TiO2 >1 mac. %. Ko-
3(pOUIMEHT  TUTAHUCTOCTH  IOPOJ 100xTiO,/
(FeO+Fe,0,) Bapbupyet ot 8 10 14. ITopoas! ¢ conepixa-
HUEM TiO2 >1.4 mac.% o0naar0T HU3KUM COJIEpKaHUEM
rmnosema (AlO, 13.5P16.0 mac. %), koTopoe Bapbupy-
et ot 13.5 10 20.3 mac. %. [IpeobnanaroT BHICOKOTITMHO-
3eMHCTBIC MOPOJBI (KO3(D(UIMEHT TITMHO3EMHUCTOCTH
alXA1,0,/(FeO+Fe O, +Mg) >1). HuskormnozemucToie
coctaBsl (alX1) ormeuatorcs B nHTepBanax 3124P3070
M, 2760P2757 m u 2358P2305 m. Bo3pactanue muHo3e-
MHUCTOCTH MOPOJ COTPSIKEHO € YBEIIMYECHUEM HX KpPeM-
HEKUCJIIOTHOCTH. BONBIMHCTBO 0a3aIbTOB XapaKTepU3y-
IOTCS TOBBIMICHHBIM KO3()()HUIMEHTOM 3KEIe3UCTOCTH
Kq):lOOX(FeZO3+FeO)/(FeZO3+FeO+MgO) oT 65 10 76,
U yMepeHHOH koHIeHTpanued MgO (B mpenenax 3P5
Mac. %). Jlumpb B oTHEIpHBIX 00pa3liax HUKHEH auada-
30BOM TOJIIM U B BEPXHEW YaCTH PAaHHEMEIIOBOTO KOMII-
Jiekca BcTpevatorces nopoasl ¢ MgO=6P8 mac. %.

Ha muarpamme (puc. 3A) 6a3aibThl pa3HBIX MakKe-
TOB CKBaXXHHBI 00pa3yIOT CMEIIaHHBII poif TOYeK B 00-
macTu 0a3albTOB OCTPOBHBIX IyT. Toukm o00pasyror
TPEH/I MOJI YIJIOM K TPEHJaM TUIIWYHBIX HaJICyOMyKITU-
OHHBIX 00CTaHOBOK. Ha TMCKpUMUHAIIMOHHON JHarpam-
Me [50], ucnosp3ytomen AJist pa3ielieHus] MarMaTuiec-
KHX CEpHUil MaJIOMOJBMKHBIC TP METaMOP(PU3ME MHUK-
PORJIEMEHTHI M MTOATOMY OoJiee HaJeKHOM ISl KIacCH-
(bMKaIMOHHON 11e7TH, TIOAABIISIONIAsl 9YaCTh MOPOJ] PaCIIo-
JaraeTcsl B IMoJjie aHae3u0azabTOB HOPMAaIbHOTO psiaa
(puc. 3b). Tonbko nBa 0Opa3la BBIMAJAOT U3 OOIIEH
rpynnsl: obopaszen I'-1358 mmarmodupoBoro 6azamsra
TPETHEro MaKeTa ¢ MOBBIIEHHBIM OTHOIeHneM Zr/Ti mo-
najaeT B 1oJje aHae3uToB u oopaszen ['-1373 ¢ moHnxeH-
HbeIM Z1/Ti P B mosie 6a3abToB.

Ha knaccndurannonnoit nnarpamme (Na,0+K O)
P SiO, [29, 34] ByaKaHHYECKHE TIOPOJBI CKBAKHHBI 00-
pa3yroT KOMIIAaKTHYIO TPYNIy B MOJie HOPMAIbHOU Iie-
JIOYHOCTH M COOTBETCTBYIOT 0a3albTaM M aHjae3uda-
3a]bTaM, JIMIIb HEMHOTHE M3 HHUX PaclojiaraloTcs B
MoJIe YMEPEHHOU MIEIOYHOCTH (CYOLIETOUHOr0 psijia)
(puc. 4A). Tlo conepxanuto K,O GONbIIMHCTBO MOPOL
COOTBETCTBYET YMEPEHHO-KAIMEBOU CEPHUH, HO YaCTh I10-
PO TIEPBOTO U MATOTO (BEPXHEMEIOBOT0) MAKETOB I10Ta-
JIaeT B II0JI€ BBICOKOKAJIHMEBOW CYOIICIOYHONW CEepHH
(puc. 4b). [Ipu anpOUTH3AIMH U XJIOPUTU3ALIMU KOHIICH-
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Puc. 3. CocraBsl mopog MOHEpOHCKOH CKBa)KMHBI Ha KJ1ac-
cU(UKALMOHHBIX TUarpaMMax.

A P TiO, P Fe/(Fe+Mg) [46], B P Zt/Ti P Nb/Y [50].

3nech U qanee Ha auarpaMmax: / P mua6asel u 6a3aibThl IEpBOTO
nakeTa, 2 P miarnogupossie 0a3aibThl H JaBOOPEKINH 0a3aIbTOB
BTOpOTO Takera, 3 P adupoBble MUHIATCKaMEHHbIC 0a3albThl U
ruanoba3alibThl TPETHETO MaKeTa, 4 P aBbl ¥ 1aBOOpeKUInU 6a3alib-
TOB YETBEPTOro Makera, 5 P BepxHemenoBbie Tyl U Ty(HOTCHHO-
0CaJI0YHbIC TIOPOJIBI MATOTO IMAKeTa.

Ha puc 3A tpennsl nuddepennnaiun 6azanstos mo [49]: IPII P
octpoBHbIX AyT (I P Krocro-ITanay, I P Kypuno-Kamuarckoi, 111 P
Tonra); IVPVI P tonents! pudroBbix 30H okeanos (IV P Tuxoro,
V P Uunuiickoro, VI P Atnantuueckoro); VII Piienounsie komr-
JIEKCHI MOIBOAHBIX rop. Ha muarpaMmMax Bce COCTaBbI EpecuuTa-
Hbl Ha 100% 0Oe3 yueTa noTephb IpH MPOKaIHMBAHHU.

Tpaluu Kallus B BYJIKAaHUYECKHUX TOPOJIaX MEHSIOTCH,
MO3TOMY JIJISl MX KIIACCU(HUKAIIMH JHarpaMMbl Ha OCHOBE
collep KaHMs KaJusl UCIOIb30BaTh Helb3s. Ha nuckpu-
MHMHAIMOHHBIX auarpammax FeO*/MgOPFeO*, TiO,P
FeO*/MgO, FeO*/MgOPSiO, A. Muacupo [14] (3nech
HE TPUBOMSITCS) BCE BYJIKAHUTHI CKBAKHMHBI pacriojara-
FOTCS B T1OJIE€ TOJIGUTOB OCTPOBHBIX JIYT.

[To pa3pesy HabmromaeTcsi cMeHa MPOIECCOB BTO-
puuHbIX 3MeHeHUH. COOTBETCTBEHHO M3MEHSIIOTCS KO-

s dunments! koppensun (R?) conepkanuii neTporex-
HBIX OKCHJIOB M TOTeph npu npokanuBaruu (I1I1IT), xa-
pakrepusyromux coxepxanue H,O, CO, u npyrux uery-
YUX KOMIIOHCHTOB B IOpOJe, BO BTopoMPueTBepTOM ma-
KeTax 10 CPAaBHEHMIO C IEPBBIM. MakcuMalbHOE 3HAYE-
HUE K03 PHunreHTa Koppeasinuu paBHo eannue P sto
ciydaill mpsiMOW JTMHEMHOM 3aBUCHMOCTH, KOT/Ia TOYKH
JIeKaT Ha perpeccUoHHOM JuHUU. B 6a3anbrax BTOporoP
YEeTBEPTOTO IMAKETOB KOPPEILIMH TOTEPh MPU MPOKAJIH-
Banuu ¢ AL,O,, Fe,O,, FeO u CaO Oonee cuibHbIE, 4eM
B BYJKaHHYECKUX IOPOAax mepeoro makera (puc. 5). B
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Puc. 4. KnaccudukaimoHuple aAuarpamMmbl, J€MOHCTPH-
pyrolue NeTpOXMMHUYECKHI COCTaB MOPOJ CKBAXKHUHBI: A
P (Na,0O+K,0) P SiO; [34], b P K,0 P SiO; [34] (nauubie
npuBeJieHbl B mepecuere Ha TeyxoiXoctaTok). Ha puc.
4A paznenurensHast tunus (T) mopon HopManbHOTO U Ccy0-
LIEJIOYHOTO0 psiia HaHeceHa 1o [29].

KonTtypamu nokasansl nons: / P paHHEeMenoBbIX JIaB MapHiCKON
tonmu Cesepo-LlImunrosckoro teppeiina Ha Caxanune [24]; 2 P
paHHEeMeNIoBBIX ByakaHUTOB KeMckoro Teppeiina B Cuxors-AnnHe
[23]; 3 P Bynkanuueckux nopox o. Pedyn [28]; 4 P Bynkannueckux
nopox rop Kabaro na Xokkaiino [38]. Th P rpaxubazanst, BTA P
6a3anbToBBIN Tpaxuanaesut, TA P rpaxuannesut. OcTanbHbIe yc-
JIOBHBbIE 0003HAYECHHUS CM. Ha puc. 3.
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Puc. 5. Koasdpuumentsr koppensiiuyn TuHeHHONW perpec-
cuu (R?) Benmuuunbl noTeps npu npokaiusanuu (I =
H,0O" + H,O" + CO,) u conepkanuii METPOTEHHBIX OKCH-
JIOB B BYJIKAHHYECKHUX Mopoaax naketos 1P4 MonepoHc-
KOH CKBa)KUHBI.

6aszanprax BTOporo u yerseproro nakeros FeO, MnO u
TiO, umeror orpunarenbubie KO3GOUIUEHTE KOPpEIs-
IIUH C MOTEPSIMHU TIPH HMPOKATUBAHUH, YTO O3HAYAET 00-
paTHYIO 3aBHCHMOCTH COJCPKAaHUI ITHX OKCHAOB OT
[IIIIT P mpu yBenuueHUU NOTEPh IIPU MPOKAINBAHUU UX
KOHIICHTPALNH HOHMKAIOTCSL.

Ha crparurpadudeckoii komgonke [16] mazaronuro-
BbIE THAI00a3aJIbTHl OTHOCSATCSI K TPETHEMY U YETBEPTO-
My makeraM (puc. 2), a HiKe HaOllroaaeTcss HoBooopas3o-
BaHUS anpOnTa M XJopuTa. [lamaroHUT COmEpXHUT 10
20 % H,O u mpuMepHO CTONBKO XK€ OKCUJIOB JKETIE3a, B
ocuoBHoM Fe,O,. Takum 00pasom, yBenu4eHue Coaep-
Kauus jety4ux, Fe,O, n CaO npu cHrKeHUN coziepka-
Huilt FeO 1 MnO cBs3aHo ¢ 00pa3oBaHHEM MATarOHUTA U
KaJbIUTa B IIOPOJAX BTOPOTO P 4eTBepTOro makeTos.

MHKp03HeMeHTBI

B BysnkaHn4eckux mopojgax HIDKHEH yacTu paspesa
COJICPKaHMSI MUKPODJICMEHTOB CJIETKa YBEIMUUBAIOTCS
npu Bo3pactanuu BexnuuHs! [1I1I1, HO K03 PuIHEeHTHI
xoppesnsituu ¢ [T ans aux (kpome Cs) He Bhme 0.5
(puc. 6). DT0 03HaYaeT, YTO B MOPOJAX MEPBOTO MaKeTa
COZICPIKaHUSI MUKPORJIEMEHTOB ITOYTH HE 3aBUCST OT BTO-
pUYHBIX U3MeHeHuH. /sl ByJIKaHWYeCKUX TIOPOJ BTOPO-
TO U TPETHEro MAKEeTOB KOA(P(UIIMEHTHI KOPPEISINU CO-
JepKaHUM pPeAKO3EMENbHBIX 3JIEMEHTOB, CPETHECOBMEC-
tumbix (Cu, Be, Cr, Zn) u coBmectumbix (Co, Ni) MHK-
poanemenToB ¢ I mo moxymio nocturator 0.5P0.6,
npuyYeM cojaepskanus Bcex P30 npu yBenuyeHuu couep-
xanus H,O nonmxarorcs, a conepxanus Cr, Co, Niu Sr
P moBbimatorcs. B 6azanbrax BepxHEH 4acTH pa3pesa ¢
BO3pacTanueM conepxkanus H,O cHmKarTCA KOHIEHT-
pamu Th u U, nosermatorcs P Cr, Co, Ni u Sc. Ucnomns-

30BaHUE ITUX DIIEMEHTOB I XapaKTePUCTUKU TIEPBUY-
HOT'O COCTaBa BYJIKAaHHYECKHUX MOPOJ] MPOOIEMATHIHO.
Conepxanus Sc, V, Cr, Co, Ni, Cu u Zn B noponax
0 pa3pe3y CKBaKWHBI 3aMETHO BapbHPYIOT (TabI1.), HO B
[[EJIOM HaXOIATCS Ha HU3KOM YpPOBHE, COOTBETCTBYIO-
nieM 0azajabTaM HaJCyOMyKIIMOHHBIX T€OIMHAMUYECKUX
ob6cranoBok. ConepkaHue Sc HAXOAUTCS B Y3KOM HHTEP-
Baje (26P53 mxkr/r). Konnentpanuu Ni BappupyroT oT
2.5 o 20 mxr/1, a Co P ot 22 10 30 MKT/T, yBEIHYHBAIOT-
csl B OTHIEIBHBIX 00pasnax derBepToro makera (I'-1347,
I'-1348) no 50 MKI/T AjIst KaXJA0To U3 ITUX JICMECHTOB.
Otmeuatorcst Hu3kue 3HaueHust Ni/Co orHomenwust (0.1 P
0.5), cBolicTBeHHBIC 0a3anbTaM BYIKAaHMYCCKHUX CepUit
octpoBHbIX Ayr [11]. Conepxanue Cr B paccMaTpuBae-
MBIX TIOPOJIaX BapbUPYET B MpeaeiaX IByX MOPSIKOB (OT
3 no 113 MKr/T), a comepxkanue V MeHee U3MEHUYUBO U
coctasmser 190P400 mkr/r. JInms B oOpasue I'-1358 om-
perneneHo Hu3Koe coaepxkanue V (65 MKI/T), Ipu HHU3-
koM cojiepxkanuu Cr (6.7 mxr/r). HabGmronaercs npsamas
3aBUCHMOCTh cofepxanuii V u Sc ot Fe. Cpean 6azanb-
TOB TpEX HWXKHHUX IaKETOB NMpeodiaagaroT o0pasIsl C
Ti/V oraomennem B auamnasone ot 10 mo 20, 9To THIIHY-
HO 7151 0a3aJIbTOB OCTPOBHBIX JYT, @ B YETBEPTOM M IIsi-
toMm maketax P ¢ Ti/V ot 20 mo 40, THOWYHBIM IS TI0-
KPOBHBIX KOHTHHEHTAIBHBIX 0a3aIbTOB U 0a3ajbTOB 3a-
nyTroBbIX OacceiiHoB [47]. Toapko omuH obOpazen (I'-
1358) umeet Ti/V oxono 100, cooTBeTCTBYyIOIIECE Oa3aTb-
TaM BHYTPHILTUTHBIX I€OJMHAMUYECKAX 00CTaHOBOK.
CozepxaHusi peKUX IMIEJIOYHO3EMENbHBIX U IIe-
JIOYHBIX 3JIEMEHTOB B MOPOJAX CKBOKHHBI MEHSIOTCS B
mUpokoM nuamnaszone (tadin.). Tak, koHneHTpanuu Ba
BapbupytoT ot 20 1o 550 mkr/r. Konmnaectro Ba 3aBucur
oT conepxkanuii kanus. Camoe HU3KOe conepxkanue Ba
(11 mxr/r) ompeneneno B oopasue [-1358 ¢ MuHUMAINb-
HOH KoHUeHTpauuel kanus. Coxepkanue Sr B mopojax
ckBaxuHBI cocrasisier 300P740 MKI/T, HO B OTAEIBHBIX
oOpasiax 4eTBepTOro M MATOr0 MaKeTOB OHO BO3pacTacT
1o 1815P2045 mxr/r. Cogeprkanue Rb B moponax Bappu-
pyet ot 2 10 87 MKr/T. [ToOBBIIEHHBIMU KOHIICHTpAIH-
MH DTOTO 3JeMeHTa o0yianarT mopoasl nepsoro (20P
85 Mkr/r) u matoro (33P45 mxr/r) maketoB. B ocTtanb-
HBIX Topojax Rb comepxwutcs Ha ypoBHe 2P15 MKI/T.
[ToBenenue pyOuaus COrIacyerTcsi ¢ TOBEJACHUEM KaJIHs.
K/Rb otHomenwue cocrasnser 117P350, a B mopoxax au-
a0a30BOH TOJIIN CHWXKAETCA 10 MHTepBana 66P124. Ot-
HomeHune Rb/Sr Bapsupyer ot 0.007 mo 0.187.
KonmeHTpanuu BeICOKO3apsIHBIX d1eMeHToB (Nb,
Ta, Zr, Hf) u Y B mopoJiax CKBaKMHBI, B OCHOBHOM, HU3-
KHe 1 BapbUpyIoT (B MKI/T): Nb 1P3, Ta 0.05P0.2, Zr 33P
90, Hf 1P2r, Y 13P30. Beanunnsr otnomenus Zr/Hf Ba-
peupyIoT oT 22 1o 40, a Zt/Nb P ot 17 no 40. OtHomte-
Hus Zr/Y Huskue (2.0P3.2), cBoiicTBeHHBIC Oa3abTam
Ha/ICYOJYKIIMOHHBIX 00CTaHOBOK. BBICOKHE KOHIIEHTpa-
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uuu Nb (2.48P8.92) u Ta (0.31P0.66) ycraHOBJICHBI B
obpasmax [-1358, I'-1370, I'-1375. O6pazen ['-1358 xa-
pakTepu3yeTCsl BRICOKMMH KOHIICHTPAIIUSIMU BCEH TpyTI-
ITbI BBICOKO3APSIHBIX 3JIEMEHTOB (TaluI.).

[Topoap! CKkBaKMHBI 00J1aJ1Ial0T YMEPEHHBIMHU KOH-
HEeHTPAIMSIMH PEAKO3eMeNbHBIX d5eMeHTOB (P3D) P B
10P50 BrImie XOHAPUTOBHIX (pHc. 7). MckimroueHneM sB-
nsetcs obpasen [-1358 ¢ Gonee BEICOKMMU cojiepka-
HussMu P3D. BoibLIMHCTBO IOPOA HMMEIOT CHEKTpPBI

R2

Cumanenxo, Paccxazoe u op.

P3D co caabbiM o0orameHueM JIErKUMHU JaHTaHOU1a-
mu ((La/Yb) =1.0P2.2; (La/Sm) =1.0P2.27; (Sm/Yb) =
1.12P2.02). O6pa3upbl jJaB BTOPOTO MaKeTa C CaMbIMH
HU3KUMU KoHIeHTpanusmu P30 (I'-1382, I'-1378, cM.
puc. 7B) cimabo oOenHEeHBI JETKMMH JIAHTAHOUIAMH
(La/Sm) =0.62P0.97) 1 uMeIOT B JIEBO¥ 4aCTH CIEKTpa
c1a0bIi MOJTOXUTEIBHBIN HAKIOH M BBIPAXKEHHYIO T10-
noxutenbHyo Eu anomanuio. Bo3moxHo, 3T0 cBs3aHO
¢ KyMyJsinHe# miaruokiaza. B HekoTopbix o0paszmax

1 -

IMo3nneropckuitPpaHHEMET0BOI KOMIIIEKC B LEJIOM

0.5]
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Puc. 6. KospduuuenTtsl Koppessuuu juneiHoit perpeccun (R?) Bennuunbl noteps npu npokanusanuu (ITIIT) u co-
JIep>)KaHUN MUKPODIJIEMEHTOB B BYJTKAHMYECKUX MOpoaax nmaketoB 1P4 MoHepOHCKON CKBaKMHBI.
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Puc. 7. CnexTpsl pacmpenesieHus peIKo3eMeIbHBIX 3JIe-
MEHTOB B nopoaax: A P mepsoro, b P Broporo, B P tpe-
Tthero, I' P uetseproro, /I P nstoro nmaketos pa3pesza Mo-
HEPOHCKOM CKBa)KHUHBL. /{711 HOpMUPOBAaHUS UCIOJIB30BAH
coctaB xoHapuTa C1 [36]. 3aTreMHEHBI TOJIs pacIpocTpa-
HEHHUs 2JIEMEHTOB B Ipejeax Mmakera.

(I'-1350 u np.) HabGmromaercs cnabas oTpunarenbHas Ce
aHOMAJIHSI, BOBMOXKHO CBSI3aHHAS C TIOTEPEH ITOTO dJie-
MEHTa B mporecce Mmeramopdusma [44] unu ¢ y4acTu-
€M B MarMaTH4eCcKOM IPOIlecce HaJ 30HOH CyOIyKInu
BOJIOHACHIIICHHBIX METarn4eCKUX O0CaJIKOB.
Konnentpanuu Pb B aHanmm3upoBaHHBIX MOPOJAX
noBeimeHHble (1P31 MKI/T) OTHOCHTENBHO CpPEIHETr0
tuna 6azaneToB N- u E-MORB cpenunHo-OKeannuec-
KHX XpeOTOB, a BO MHOTHX CIy4asiX MPEBBIIIAOT U CPe/i-

Hee coxaepxxanue B OIB [48]. B to sxe Bpems, oTHOIIIE-
Hust Ce/Pb B HuX Bapsupytot ot 0.76 1o 18.2, HO B 60NB-
IIMHCTBE CJIy4aeB HaXOISITCA Ha yPOBHE OTHOIICHUH, Xa-
PaKTepHBIX JUIsi KOHTHHEHTAIBHOU KOpbI (2.94P4.76), mo
[45].

Conepxanust U B mopojgax konedmtorcst ot 0.16 mo
0.80 Mxr/t, a Th ot 0.42 10 1.5 MKI/T U COOTBETCTBYIOT
COJIEPKAHUSIM ITUX JIEMEHTOB B IMOPOJAX OCTPOBHBIX
JyT 3anajiHoil yactu Tuxoro okeana [8]. B moponax nep-
BOroPueTBepTOro nakeToB ¢ yBEJIMUYEHUEM COIEP KaHUN
Kallisl yBEIIMYUBAIOTCSA U COJIEpKaHUs ypaHa. B oOpasie
I-1358 (maker 3) npu conepxanun K,0=0.05 %, onpe-
JIeJICHbI aHOMaITbHO BbIcOkue KoHIeHTparwu U u Th (2.7
u 2.7 MKI/T). B BynkaHuTax BTOPOTO M BYJKaHOTEHHO-
OCaJI0YHBIX MOPOAAX IMATOTO MAaKeTOB conepkanust U He
3aBUCST OT CO/IEPKAHUN KZO. WHnukaropHble OTHOILIE-
HUS DJIEMEHTOB B TOpPOJax HaXOJATCS B Mpejenax:
Th/Ta P ot 1.6 10 10.4, Th/Yb P ot 0.26 10 0.68, Th/U P
ot 1.41 o 5.9.

Oco0eHHOCTH MHUKPORJIEMEHTHOT'O COCTaBa BYJIKa-
HUYECKHUX MOPOJI OTYSTIUBO MPOSBICHBI HAa IHarpaMmax
pacnpeneneHus JIeMEHTOB, HOPMHUPOBAaHHBIX K MPUMHU-
TUBHOW MaHTUH (pHC. 8). BOTBIIMHCTBO CIEKTPOB UMEET
HaJICYOIyKIIMOHHBIC TIPU3HAKHU, TAKHE KaK 00OTalIcHHE
TUTO(UIBHBIMU JIEMEHTAMU C KPYITHBIMA HOHHBIMH pa-
nuycamu (Rb, Ba, K, Sr, La, Ce) u o6ennenHocts Nb,
Ta, Zr, Hf, Ti. Ho BcTpeuarorcs nmopossr (00p. I-1358) ¢
TEOXUMUYECKUMHU XapaKTEPUCTHKAMH, CBOHCTBEHHBIMH
BHYTPUIUIMUTHBIM 0a3aibTaMm.

OBCYXKIAEHHUE PE3YJIBTATOB

HcTOUYHHKHM MarMaTu4ecKHuXx paciiiaBoB

JlaHHBIC TTO MHUKPO3JIEMEHTHOMY COCTaBY CBHJE-
TENBCTBYIOT O TOM, YTO OOJBIINHCTBO MOPOJI MEIOBOTO
paspe3a MOHEpOHCKOH CKBaKMHBI 00712 at0T TEOXUMHU-
YEeCKUMH INPU3HAKAMH, CBOMCTBEHHBIMH BYJIKaHHTAM
Ha/ICYOIYKIIMOHHBIX T€0IMHAMHYECKUX 00cTaHOBOK. Ha
muarpamme Th/Yb P Ta/Yb (puc. 9), koTopas HCIIOJIb3Yy-
eTCsl ISl BBISIBICHUSI OOOTAIICHHBIX WU O0CTHEHHBIX
MaHTHHHBIX HUCTOUYHHMKOB [40], BCce aHaIU3UpPOBAHHBIE
MOPOJBI CKBAXKHMHBI pacroyiararoTcsi B obixactu 0aszanb-
TOB OCTPOBHBIX JYT, 00pa30BaHHBIX U3 MAHTUIHHOTO KITHU-
Ha 3a cueT (IonIHOM 100aBKH, MocTymaBIeil u3 oden-
HEHHOT'O MAaHTUHHOTO HCTOYHHKA CyOXyIHpOBaBIIECH
OKeaHH4YecKoH mmnThel. CMmemenne 6a3aabToB MEPBOIO
MaKeTa MOXET OBITh CBSI3aHO C OTHOCHTEIBHO ¢1a00 BbI-
paXXEHHBIMH BTOPHYHBIMH M3MEHCHHSIMHU IOPOJ 3TOTO
nakera, 1100 mpenanonaraet Oonpiiee BIUsHUE (Qaroua-
HOHN 106aBKH Npu ux GopmupoBanuu. Ilopoas! BToporo,
TPETHETO M YETBEPTOrO MAKETOB 3aHUMAIOT MOT'PAHUY-
HYIO 0071aCTh MEXJIy TOJICUTOBOM M M3BECTKOBO-IIEIOU-
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HOH cepusimu. BepxHeMenoBble ByJKaHOI€HHO-0Cal04-
HBIE TTOPOJIBI TSITOTO MaKeTa CMEIAIOTCs B 00J1aCTh aK-
THBHBIX KOHTHHEHTAJbHBIX OKPaWH B CTOPOHY o0Oora-
IEHHOTO0 MAaHTHWHOTO MCTOYHWKA. Ha dmronnnyro mno-
0aBKy B MaHTHWHBIH UCTOYHUK YKa3bIBAIOT M B IIEJIOM
Hu3kue BenuanHbl Ce/Pb oTHOMIEHNS B ByJIKAHUTaX OCT-
POBOIYKHOTO pa3pesa, OTpaXKarollie CTEIeHb odorarie-
Hus pacmiaa ¢umonnoM [37]. Huskue Ce/Pb B maBax
MOTYT TaKXKe yKa3bIBaTh M Ha TUIABJICHHE KOPBHI, TAK KaK
B TIOpPOJIaX KOHTUHEHTAJIbHON KOPHI U B TEPPHUTCHHBIX
ocanouHbIx noponax Ce/Pb Huzkoe.

Huskue senmuunnel (Ce/Yb) =1.44P2.5, Hopmupo-
BaHHbIC K MPUMHUTHBHON MaHTHH [25], B mOpoAax CKBa-
JKUHBI YKA3bIBAIOT Ha TO, YTO IJIABJIECHUE OCTPOBOIYK-
HBIX Marm IpOMCXOANIIO Ha HEOONbIINX TITyOUHAX B yC-
JOBUAX HIMuHeneBo ¢ammu. Pacnpenenenne Nb u Yb B
MOPOAAX PAHHEMETIOBOH YacTH OCTPOBOAYKHOTO paspe-
3a CKBOXMHBI CBUJICTEIBCTBYET 00 OTJICIICHUN MaTepPHH-
CKHX PAcIlJIaBOB OT MaHTHUHHOTO MCTOYHHUKA, MTOJOOHOTO
uctouanky FMM (fertile MORB mantle) [41].

W3 muarpammel (La/Yb) P (Yb), (puc. 10) Buano,
YTO BYJIKAHHUYECKHE MOPOaAbl MOHEPOHCKON CKBaKMHBI
MIPEICTABISIOT COOOH BBIMJIABKU U3 UCTOYHHUKA, COMEP-
xkamiero He O6onee 1 % rpanara. CTeneHb YaCTUYHOTO
TUTABIICHUS /ISl BYTIKAHMUYECKUX TIOPOJ] PaCYCTHBIX aKe-
ToB | u 2 u3mensiercst ot 6 10 25 %. Beime no paspesy
JIOJISl paciyiaBa B MCTOYHUKE MarM B II€JIOM YBEITHUYHBA-
etcst 1o 10P20 % (;1aBbI makeTa 3), a 3aTeM yMEHBIIACT-
cs 1o 10 %. Jlns mo3aHeMenoBbIX Ty(OB OHa MOIJa Co-
craBnsaTh 10P15 %. O6p. I'-1358 ornuvaercss HU3KUMH
COJIEP)KaHUSMHU COBMECTUMBIX MHKpOAIeMeHTOB, K, Rb
u Ba u Beicokumu P Zn u P33, uro, BeposiTHO, CBSI3aHO C
BTOPUYHBIMH U3MEHEHHSIMH.

J11s BBISIBIICHHUSI COCTaBa MAHTUHHOTO UCTOUYHUKA U
POJIIK TOTO WJIM MHOTO CYyOAYKIITMOHHOTO KOMITOHEHTa B
OCTPOBOJIY’)KHOM MarmMoreHe3uce ((Qatou]l U3 U3MCHCH-
HOM OKEAaHHMYECKOI KOpbI; (UIION], CBSI3aHHBIA C OCaj-
KOM; yJacTHe B TUIABJICHHH OCAJ0YHOTO MaTepHaia KOH-
TUHEHTAJIBHOW KOPbI; KOHTAMUHAIIMS pacillaBaMH, OT/ie-
JISBITUMHECS OT CyOIyIIMPOBABIICH ITJTUTHI) HCIIOJIB3YIOT-
Csl BEJIMYUHBI OTHOIICHUI HEKOTCPEHTHBIX JIEMEHTOB C
OMM3KUMH KOA(PPUIIMECHTaMHU pacIpeeeHus MuHepaiP
pacruiaB, HO Pa3IMYHON MOJBUKHOCTHIO B BOJHOM (hiTro-
une (K, Nb, La, Ta u 1.1.) [25, 27, 41]. Ha pa3znu4HbIxX
auarpaMmax oTHomeHui MoOmibHbIX (Cs, Ba, Pb, Sr,

Puc. 8. Konnenrpauuu psaa cCOBMECTUMBIX U HECOBMeEC-
THUMBIX 2JIEMEHTOB, HOPMHPOBaHHbIX K Heu]pdepeHupo-
BaHHOI MaHTHH [36], B mopoxax: A P nepsoro, b P Bropo-
ro, B P tpersero, I' P uerBeproro, /| P nsatoro nakeron
pa3pe3a MOHEpOHCKON CKBaYKHUHBI.
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Puc. 10. Coornomenus (La/Yb)nP(Yb)n B mopomgax Mowe-
POHCKOM CKBa)KMHBI, HOpDMUPOBaHHbIE K HelU D PepeHIIpo-
BaHHON MaHTHH (HponuTy, no [36]).Tpennsl nnaBneHus
paccyMTaHbl 110 COOTHOIICHUSIM MUHEPAIOB U KOAPPHLIH-
eHTaM paclipeiesieHus: MuHepaiPpaciuias, IpUBEACHHBIM B
pabore [24]. MaHTHIHBIA HCTOYHHUK COOTBETCTBYET COCTA-
By nupoiuta [36]. Lludppamu ¥ ITPUXOBBIMH JTUHUSIMHU T10-
Ka3aHa CTEINeHb YaCTHYHOTO IJIaBJICHUS (J0JIs paciliaBa).
CuMBOIBI CM. Ha puc 3.

La, K) u uneptubix (Th, Nb, Ta, Zr, Hf) snementoB B
BojHOM (urronze [12, 27, 30, 31, 49] nmopoasl epBoro
nakera o0pa3yroT KOMIIAKTHYIO TpyIiy, B popMUpOBa-
HUM KOTOPOW 3HAYUTENIbHAS POJIb MPUHAUICKUT U (DITrO-
UaaM U3 CyOaylUpyrONIero ocaaka, u (uroniam u3 cyo-

OYyUHUPYIONNX 0a3ajbTOB HM3MCHEHHON OKEaHW4eCKOU
KopH! (puc. 11). BynkanuTsl BroporoPueTrBeproro maxe-
TOB Ha AMarpammax o0pasyroT eauHbIe oS, a (HopMu-
pOBaHME MX MarM IPOUCXOJWJIO MOJ BIMSHHEM, IJIaB-
HBIM 00pa3oM, (QIrouaa U3 N3MEHEHHOW OKeaHW4eCKOi
KOPBHI.

ComnocTaBJIeHH A

IIpu cpaBHEHUU paHHEMEINIOBOM YacTH pa3pesa Mo-
HEPOHCKOHN CKBaXXMHBI M PAHHEMEJIOBBIX BYJKaHUTOB Ma-
putickoil Tonmu 3ananno-IIImuarosckoro Teppeiina Ca-
XajauHa [24] ycmaTpuBaeTcs MOYTH MOJHAsI aHAJIOTHS B
cTpaTurpaduIecKoil MoCIe 0BaTCIFHOCTH, MOITHOCTH U
COCTaBE OTIIOKEHHH (pHC. 2), a TAKIKE B TCOXUMUYECKHX
0COOCHHOCTSIX BYJIKAaHHTOB. JTO JEMOHCTPUPYIOT JUar-
pammsl (puc 12 u 13). [Topoas! HIKHEN U TIPOMEXKYTOU-
HOW YacTeld MapuHCKOM TONIM UMEIOT Hanbosee BBICO-
kue cogepkanusa K u La no cpasuenwuto ¢ Ta P onu pes-
KO CMEIICHBI B 00J1aCTh pacliiaBOB U3 HAJACYOXyKIIMOH-
Horo knuHa. K HUM npubnmxarotcs nuadasbl U agupo-
BbIC JIaBBI MakeTa 1 CKBakuHBL JlaBBI M IaBOOpEKInn
naketoB 2 u 4, a takxke o0p. [-1359-1361 nakera 3 co-
MOCTABIAIOTCS C BYJKAHUYCCKUMHU TTOPOAAMH KEMCKOM
TOJILIY U BepXHeH yacTu Mapuiickoil Toamu. YacTs mno-
poxn naketoB 2 u 3 nmo 3HaueHusMm K/Ta u La/Ta (coot-
HOIIICHUSIM MOOWIBHBIX B BojgHOM (uronae K m La u
uHepTHOTO Ta), a Tarke mo 3HaueHusaM K/La comocras-
JSIOTCST C TOJMIOIICHOBBIMH PUGTOICHHBIMH 0a3aabTaMU
(puc. 12). D10 MOXET OBITH CIIEACTBHUEM JIOKAIHHOTO
pacTspkeHus TuTochepsl, TM00 BTOPHUHBIX W3MCHEHUH
HOpOA (CHUKEHUSI COACP)KAHUS KaJIHs B pe3yiabTare Impo-
nuauTu3anuu). JlaBel makera 3 UMEIT CPaBHUTEIBHO
Huskue St/Zr (menee 10) (puc. 13) [21]. B apyrux nopo-
Jlax pazpe3a MOHEpOHCKOW CKBaKUHBI St/Zr U3MEHSIOT-
cs1 ot 1.4 1o 32. 3nauenus St/Zr MOTYT MOBBIIATHCS IPU
n00aBICHUN MaTepHaja KapOOHATHBIX OCAJKOB.

[ToBwimennsie 3Hadenus La/Yb (9P10) 6a3anbroB
IIPOMEKYTOYHOM 4YacTU MapHUICKOM TOJIIU CBS3aHO C
npucyTCTBHEM rpanata (1o 2.1 %) B UCTOUHUKE Marm
[24]. JIaBbI BepxHel yacTh Mapuiickoi Tommu o La/Yb
orromeHuto (0.9P2.7), B obmieM, OJIU3KH MOpoaaM M3
MownepoHckoii ckBaxuHsbI (1.4P3.3) (puc. 10). ns namnu-
TOBBIX TEJI, IPOPHIBAIOIINX MAPUHCKYIO TOJIILY, TOIyYICH
“Ar/*Ar Bospact 73 muH JieT (HeomyOIMKOBaHHBIE JTaH-
HBIC aBTOPOB).

PasBurele roxHee B ropax Kurakamu Ha cesepo-
BOCTOKE 0. XOHCIO, B ropax Kabaro Ha 0. XokKaiino u
octpoBe PeOyH, Oeppuac-0appeMcKre BYJIKAaHOTCHHBIC
(opmanuu, CIOKECHHBIC MPOTYKTAMHU TOJICHUTOBOTO Mar-
MaTU3Ma M W3BECTHBIE Kak PebyH-Kabaro Bynkanudec-
KM mosic, simoHckue reosoru [28, 38, 39] xoppenupyror
UX C paHHEMEJIOBBIMU 00pa3oBaHUsAMHU 0. MoHepoH. B
TO K€ BpEeMs, PaHHEMEJIOBbIE 1OPOoAbl MOHEPOHCKOM
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Puc. 11. {uarpammsr: A P La/Sm P Th/Ce (Ishizuka et al.,
2003) [31]; B PBa/Zr PTh/Zr [32], B PTh/Nb P Ba/Nb [26]
orHourenuit moomnbHbIX (La, Ce, Ba) n uneptusix (Nb, Th,
Zr) 0 OTHOIICHHO K BOXHOMY ()IIFOHTY 3JIEMEHTOB B TIOPO-
nax MouepoHckoii ckBakutbl. AOC P ¢urronn, o0pasyro-
LIMACS IPH IeTUIpaTalii OKeaHn4ecko nThl, Sediment
fluid P drror 1, 00pa3yromuiicst mpu Aeruaparanuu cyoayK-
nupyroriero ocaaka, Sediment melt P pacmias, oopa3syro-
LIUiCs U TU1aBieHHH ocaakoB, Bulk sediment P BaioBsrii
OKeaHu4ecKkui ocanok. Ha nuarpamMmmax OKOHTYpPEHO MoJie
opoJ epBoro nakera. OCHOBHBIE CHMBOJIBI CM. Ha puc. 3.
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Puc. 12. Coornomenus K/(1000-Ta) P La/Ta B mopomax
MonepoHCKOH CKBaKUHBI. CephIM MPSAMOYTOJIBHUKOM I10-
Ka3aHo 10Jie cocTaBoB pudToreHHbIx JiaB CeBepo-Bocrou-
Horo Kuras [21]. Mcnonp3oBansl nanusie [19]. VYcios-
Hble 0003HaUYEeHHUs CM. Ha puc. 3.

CKB&KHHBI 110 NETPOTCOXUMUIECKOMY COCTABY 3HAUM-
TENBHO OTIAMYAIOTCS OT OMU3KUX MM II0 BO3PACTy BYJIKa-
HutoB Kemckoro teppeiina Cuxors-Anuns [23], B koTO-
poM TipeodnaaarT 0a3anbThl BEICOKOKAINEBOW U3BECT-
KOBO-IIIEJIOYHON U HIOIIOHUTOBOM CEpPHil M KOTOPBIE pac-
cMaTpuBaroTcst Hamu [23, 35] kak 0Opa3oBaHMs THUIOBO-
nyxHOTro Oacceitna. O0O0COOICHHOCTh KEMCKHUX 0a3anb-
TOB BUJHA U Ha puc. 13. YUuThIBas TeHETHYECKYIO OOIII-
HOCTh PAaHHEMEIIOBBIX BYJKAHHTOB U3 OCTPOBHBIX CTPYK-
Typ Snonckoro mops u B Cuxor3-AnuHe, Mbl paccMar-
puBaeM paHHEMEIOBOH pa3pe3 0. MoHepoH Kak (ppoH-
TaJIbHYI0 YacTh MoHepoHo-CaMapruHCKO 0CTPOBOTY K-
HOU cuctemsl [4, 23, 35].

[To3nHEeMenoBbEIC BYIKAHHUECKUE M BYJIKAHOTCHHO-
0CaJI0OYHBIC MOPOABI MATOTO MaKeTa CUIHHO 00O0TaIeHBI
Ba u Sr (koMmoHeHTaMu OMOTeHHBIX WIIOB [42, 43]), a
taxke Th, La u Ce (1eTpuTOBBIMH KOMIIOHEHTAMH OCa/l-
koB [42]) u Li, Cs, K, Rb, U (koMnoHEeHTaMu U3MEHEH-
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Puc. 13. CoorHomenus Nb/Zr P Sr/Zr. Ucnonb3oBaHsbl
nanuble [19]. CpenHue cocTaBbl OKEaHHMYECKUX 0a3alIbTOB
OIB, N-MORB u E-MORB noka3ans! 1o [48].

HOU okeaHnueckoi kopwl [33]). OOorameHne 3TuX 1o-
poa KOMIIOHEHTaMU OCaJIKOB, BUIUMO, B MEHBIIEH MEpe
CBsA3aHO C (uIIONIHON M00aBKOH M3 CyOmymupyromeit
IUTUTHI, @ 00yCIOBIEHA MEXaHNUECKON IPHUMECHIO B BYJI-
KaHOT'€HHBIH MaTepuall TEPPUI€HHOIO OcalKa. Y UUThI-
Basl MOJIOKCHUE 3TUX OTJIOKCHHUH B pa3pe3e CKBAKHUHBI,
MO3/THEMEJIOBOI BO3pPACT M BYJIKAaHOTCHHO-OCAJOYHBIN
COCTaB, UX MOXHO COIMOCTaBJISITh C CECHOMAH-TyPOHCKH-
MU BYJIKAHOTC€HHO-MOJIACCOBBIMU OTJIOKCHHUAMMU IICTPO-
3yEBCKOU CBUTHI U caOynHcKoi cepun BocTouno-Cuxo-
T3-AJIMHCKOTO OKpPanHHO-KOHTUHEHTAJIbHOI'O0 BYJIKAaHU-
yeckoro nosica [1]. ObpazoBaHue WX TPOUCXOAMIIO HE B
00CTaHOBKE OCTPOBHOI! TyTH, a HA AKTUBHOH KOHTHHCH-
TaIIbHOU OKpauHe, B MPUOPEIKHO-MOPCKOH 0OCTaHOBKE,
nocie akkpeuun MoHepoHo-CaMapruHCKOH OCTpPOBO-
JIy’>KHOM CHUCTEMBI K A3MaTCKOMY KOHTHHEHTY [4].
Pacnpenenenue snemenToB B o6pasne [-1358 mo-
YTH TOJTHOCTHIO UACHTHYHO PACIPEACICHUIO YICMCHTOB
obpasie Cx-02-337 nponmnutusupoBanHoro TNa-aHpe-
3uTay Bo3pactHoro uutepnana 11P9 mun net YexoBckoit
30HBI 1oro-3amnajgnoro Caxanuna [19]. Byiakanuueckue
MOPOJIBI ATOM 30HBI, UMEIOIIHE CYOMYKIIMOHHBIE XapaK-
TepUCTUKH, TI0 cooTHomeHusM K/La, K/Ta, La/Ta, Str/Zr
u Nb/Zr (puc. 12, 13) conocTaBUMbl ¢ paHHEMEIIOBBIMU
BYJIKaHUTaMU MapUHCKON ToaK U MOHEpPOHCKOH CKBa-
JKUHBIL. B KallHO30MCKUX BYJIKaHHYECKHUX IOPOJAX 3TH
COOTHOIICHNUS OTPAXAIOT IJIABJICHNUE CyOCTpaTa ¢ Xapak-
TCPUCTUKAMH MaT€pHaja MEJIOBOIO MaHTHUMHOTO KJIHMHA
Monepono-CaMapruHCKOH OCTPOBOLYKHOH CHUCTEMBI.
BepositHo, ob6pazen I'-1358 xapaktepusyeT MOJIOAYIO
JalKy, IPOPHIBAIOILYI0 PAHHEMEIOBON KOMILICKC.

BbIBO/1bI

B xepne MoHEpOHCKOH CKBaKMHBI [IOJyY€HBI I'€0-
XUMHUYCCKUE XapaKTEPUCTHKHU 0a3aJIbTOB PaHHEMEIOBO-
IO U TO3HEMENIOBOTO BYIKAHOTCHHO-0CAOUYHBIX KOMII-
JexcoB nopos. [1opoas! HCIBITaTN BTOPUYHBIC H3MEHE-
HUs, KOTOpPhIC TPHUBEIH K M3MECHCHUSIM KOHIICHTPAIUN
MOJIBMKHBIX JIEMEHTOB, MTOATOMY JIJIsl TEOXUMHUYECKON
XapaKTePUCTUKH MarMaTHYeCKUX UCTOYHUKOB OCHOBHOE
3HAUCHHE NMPHUIACTCS AaHATU3Y HHEPTHBIX HJICMEHTOB.

BynxaHuTB paHHEMEIOBOTO KOMIUIEKCA B HHTEPBA-
ae 1500P4011 M o XxuMHYECKOMY COCTaBY OTHOCSTCS K
HU3KOKAJIMEBBIM OCTPOBOMYXHBIM TosienuTaMm. [lOBBI-
IICHHBIE KOHIICHTPAIIUN HATPHUs B HEKOTOPBIX 00pa3iax
00yCIIOBICHBI TIPOIECCAMH CHMJINTH3ANNU. [ eoXxumu-
YeCKUe 0COOCHHOCTH CBHJICTEILCTBYIOT 00 0Opa3oBa-
HUH PACIUIaBOB ATOTO KOMILJIEKCA B HAACYOMyKIIMOHHOMN
reoIMHaMHYECKOH 00CTaHOBKE M3 MAHTHHHOTO KIMHA
noJl BIUsSHUEM (IIOMOB, MOCTYNABIIMX BHadale W3
CyOayIHMpyIONIMX 0CaaKOB U 0a3allbTOB OKCaHHYECKOU
IUTUTHI, a 3aTeM P nmpenMymiecTBeHHO 13 0a3aIbTOB OKe-
AHUYECKOM TUIUTHI. ['eosornueckue, BEIIECTBEHHBIE U
TeHETHYECKHE 0COOEHHOCTH 0a3aIbTOB PAHHEMETIOBOTO
KOMIUIEKCA W BYIKAHHTOB M3 OCTPOBHBIX CTPYKTYD
SInonckoro Mops u CuxoT3-AJMHS 103BOJIAIOT paccMar-
pHUBaTh PAaHHEMENOBYIO YacTh pa3pe3a 0. MOHEpOH Kak
chopMupOBaBIIyIOCS BO (PPOHTATHHON YacTu MoHepo-
HO-CaMapruHCKOW OCTPOBONYKHOM CUCTEMBI.

Bynkanudeckue mopojbl MO3THEMEIOBOTO KOMII-
JeKca Takke 00pa3oBajuCh B HAJICYOMYKIIMOHHON TeO-
JUHAMHUYECKOI 00CTaHOBKE, HO, BUJIUMO, YK€ B CTPYK-
Type BocTouH0-CuxoT3-AJIMHCKOIO OKpauHHO-KOHTH-
HEHTAJIBHOTO BYJIKAaHHYECKOTO Mosca, (hOPMHUPOBABIIIC-
rocs nociie akkpennn Monepono-CaMapruHCKoil ocTpo-
BOAYKHOM cuCTeMbl K A3MaTCKOMYy KOHTHHEHTY Ha py-
Oexe anp0a M CeHOMaHa.

Cpenu opoJi paHHEMEIOBOTO pa3pe3a BCTPEUaroT-
sl aH/e3u0a3aNbThl, I0 TCOXUMUIECKUM 0COOCHHOCTAM
ONMM3KHE CPEIHEMHOIICHOBBIM BYJIKAHUTAM 3aragHoro
nobepexbs FOxuoro CaxanuHa. OHU, BUIIUMO, XapaKTe-
PHU3YIOT MOJIOABIE NalKH.
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Pexomenoosana k nevamu B.I" Caxno

V.P. Simanenko, S.V. Rasskazov, T.A. Yasnygina, L.F. Simanenko, A.A. Chashchin

Cretaceous complexes of the frontal zone of the Moneron-Samarga island arc: geochemical
evidence of basalts from the deep hole on Moneron Island (Sea of Japan)

Variations of petrogenic oxides and microelements determined by the ICP-MS method have been studied in
the Cretaceous rocks outstripped by a deep hole on Moneron Island in the depth interval 1253-4011 m. The
volcanogenic section holds two complexes: Early Cretaceous and Late Cretaceous. The rocks of the Early
Cretaceous complex occur below 1500 m. Chemically, they belong to low-potassium island arc tholeiites, and
microelement distribution suggests their formation in a suprasubduction mantle wedge under the influence of
water fluids, which arrived first from the subducting sediments and oceanic plate during dehydration of the
subducted sedimentary rocks and oceanic basalts; and at the final stages, mainly from basalts of the oceanic
plate. The Early Cretaceous basalts from the hole belong to the frontal part of the Moneron-Samarga island-arc
system. The volcanic rocks of the Late Cretaceous complex occur above 1500 m. They are also a subsubduction
geodynamic type, however, in the structure of the East Sikhote-Alin marginal-continental volcanic belt that
formed after accretion of the Moneron-Samarga island-arc system to the Asian continent.

The island-arc section of the Moneron hole holds dikes of andesite basalts, which geochemically are comparable
with the Early-Middle Miocene volcanic rocks of SW Sakhalin.

Key words: Cretaceous, Cenozoic, volcanic rocks, basalts, diabases, microelements, Sea of Japan.



