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Ha ocHoBaHuM u3yuyeHusi cogepKaHuil NETPOT€HHBIX OKCUIOB, MUKpO3jieMeHTOB (MeTogoM ICP-MS) u
H30TOIHBIX OTHOMIEHH CTPOHIYS B NO3THEMUOLEHOBBIX CYOIETOUHBIX 1 IIETOYHBIX 0a3aJbTONAAX FOra
Janbaero Bocroka Poccun, ¢hopMupoBaBIIuXCs Ha 3aKIFOUUTETBLHON CTaiMU Pa3BUTHs BHY TPUILIUTHOTO
0a3aIbTOBOTO BYJIKaHN3MA, IOKa3aHbl BAPHAIINA NX OCHOBHBIX T€OXMMUYECKHUX U MIHEPAIOTHIECKAX Xa-
PaKTEPUCTHK B Pa3IMYHbIX TEKTOHOMarMaTHUECKUX TeppeiiHax. Onpefensollyo poib B IETPOreHe3uce
H3y4YEHHBIX IOPOJ UTPala O0OralleHHAs X TeTEPOreHHast KOHTHHEHTANbHAs InTocdepa, B Pa3InIHON CTe-
NeHH NnepepaboTaHHasl MOCTAKKPEIMOHHBIMEI Pa3HOBO3PACTHRIMU CYOAYKIMOHHBIMY Npolieccamu. Brep-
BbI€ NTOJTyYEHBI FEOXMMUYECKHE JOKA3aTENbCTBA CYMIECTBOBAHNUS IEPMCKO CyONyKINH, CBI3aHHOM C IIO-
rpy>keHueM CoJIOHKePCKOH Naje00KeaHNYeCKO! MIIUThI 1o, AMYPCKUI MUKPOKOHTHHEHT.

ITo3gHekaitHO30iicKe BHYTPUILIUTHBIE MPEUMY-
IECTBEHHO OCHOBHBIE IO COCTaBY BYJKAaHHYECKHUE
MOpOfbl, B BHfIE CPABHUTENHHO HEOOIBIINX TMOJEH,
JAOCTAaTOYHO HIMPOKO PaclpOCTpaHEHbI B Ipepenax
BOCTOYHOI OKpauHbl EBpa3un, oT SInoHCKUX OCTpO-
BOB Ha BOCTOKe 10 MoHronuu Ha 3anaje. Haumenee
u3ydeHsl oHu B mpepenax [lansHero Bocroka Poc-
cuu. OnyOnuKoOBaHHbIE B IOCIEAHEE AECATUIIETHE
netponorudeckue pabotsl (Ecun u gp., 1992; Map-
TbIHOB, 1999; Caxno, 2001; Paccka3os u ap., 2003
U [Ip.) Kacajlich IrJIaBHbIM 00pa3oM Hamboee Mupo-
KO PpaclpOCTpPaHEHHBIX TOJEUTOBBIX U CyOIllenoy-
HBIX 0a3a/bTOB I'JIaBHOW (pa3bl BYJIKAHMYECKON aK-
tuBHOCTH. lllennouHble M ymMepeHHO-1Ieno4YHble Oa-
3aJbThl, 3aBeplIAIONe pa3pe3 BYIKAHUYECKOTO
1aTo Uau popMupyolye 060co0IeHHbIe, CPaBHU-
TEJIBHO HEOOJNBIINE MOHOTECHHBIE BYJIKAaHHYECKHUE
MMOCTPOMKH, OCTaBAJIUCh MPAKTUYECKU HEU3yUEHHBI-
Mu. llens naHHO# paGOTHI — BOCHONHATE 3TOT MPO-
0eJ1 Ha OCHOBAaHNU HOBBIX IAHHBIX, TOJYYEHHBIX IPA
U3y4YEHUN MO3AHEKAHHO30MCKUX BYJIKAHHUTOB IOXK-
HOW U ceBepo-3anagHon yacrei [Ipumopss.

Kpome pemieHuss reonoro-neTporIornyecKux
mpo0yieM, W3y4eHHE MO3JHEKAaNHO30MCKHUX IIeNoY-
HBIX 1 YMEPEHHO-IIIEIOYHBIX 0a3aIbTOB IPEACTaBIIs-
eT W OIpefeJeHHbIl NMpaKTUYeCKUil MHTEpec, IMOo-
CKOJIBKY C HMMH HIPOCTPAHCTBEHHO AacCOLUUMPYIOT

poccbinu cangupoB (AHaHbEB H Ap., 1998; Bricon-
Kui u p., 2002; bapkap, 2004 u up.).

METO/bI NCCIIENOBAHUA

BbInosHeHHbIE HCClefoBaHUSl OGa3upyrOTCS Ha
aHaJUTUYeCKOM u3ydeHuu Oonee 150 HaumeHee u3-
MEHEHHBIX, COIIACHO NEeTPOrpacudecKuM UCCIENO-
BaHMSIM, 0OPas3IOB.

CocTaB MUHEPAJIOB ONPEEIIsIA HA MAKPO30H]/IE
Camebax B MHcTtuTyTe Bynkanomoruu [IBO PAH
(r. [lerponaBnoBck-KamuaTckuil) 1 Ha MHKpOaHa-
auzatope JXA-5a B IBI'Y [IBO PAH (r. Bnaguso-
CTOK). AHAJIN3 OCYILIECTBIISIN IIPY YCKOPSIOILIEM Ha-
npsikennu 20 kB u Toke 3072 0Kosio 50 HA. B ka-
YecTBE 9TAIOHOB  HCIONB30BAIM  XUMUYECKHU
MMpOaHaIM3NPOBaHHBIE OHOPOJIHBIE IO COCTABY MH-
Hepanbl (canunuH — s Si, Na, K, Al; puoncup — noist
Ca u Mg; onusuH — g4 Fe; unemenut — gns Ti u po-
noHHuT — a1 Mn). Ommbka a”Hanu3a He Gojiee 1.5—
2 oTH. %.

CopeprkaHue NETPOreHHbBIX OKCHIOB OINPENEIsIn
TPaUIMOHHBIM XUMUYECKUM METOJIOM B aHAJTUTUYE-
ckom wnentpe [IBI'M [BO PAH (amanutukn
JI.B. lIkoprok, .M. Maxkaposa, C.II. baranosa).
TaM ke BBITIOJHEH W30TOIMHBIN aHAIU3 KUCIOpONa
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cunukaToB. IloprotroBka o0Opa3loB B MNOCIEIHEM
cly4yae npoBefeHa 1o na3epHoil metopuke A.B. Ur-
HatheBa U T.A. Bemusenkoin (2005). M3mepenue
u3oronHbix coorHomenuit #0/'%0 mnposegeno Ha
U30TONHOM Macc-criekTpoMeTpe Finnigan MAT-252
C UCIIOJIb30BAaHUEM [IBOMHOM cucTeMbl HamycKa. Boc-
NPOM3BOUMOCTEL omnpefenenus 0'%0 o06pasuos co-
craBisieT 0.1%o.

Omnpepenenrne KOHUEHTPAIUNA MUKPO3IJIEMEHTOB
meTopoM ICP-MS, u30TONMHBIX CTPOHIUEBBLIX OTHO-
mwenuit 1 K-Ar BO3pacTOB BYJIKAHUYECKUX MOPOJ
MPOBOJIUIIN B 1a0OPATOPUN M30TONHUU U T€OXPOHO-
norun MHctutyTa 3emHoit Kopsl CO PAH (r. Up-
KyTCK). XUMHUYECKYIO TMOATOTOBKY NpoO [Jsl 27e-
MEHTHOTO ¥ WM30TOIHOTO aHAJIU30B OCYIIECTBISIN
Ha OCHOBE OMUCTUJIIATA TITyOMHHON BOfbI 03. baii-
Kall. B mponecce mpoOONOATrOTOBKH MCIIOIB30BAIN
IBYKPATHO OYMIIEHHbIE HA M30TEPMHUYECKUX Tepe-
FOHKaX 0co00 4ucThle KUCIoThl. [11aBUKOBYIO KHC-
JIOTYy OYMINAIKA B Te(IIOHOBBIX amlaparax, a BOAY,
a30THYIO U COJISTHYIO KHCIOTHI — B KBapIEBbIX ara-
patax. M3amepenns metogoM ICP-MS npoBopunu B
Hpkyrckom LleHTpe KOMITEKTUBHOIO MOJIb30BaHUS
Ha Macc-cuekrpomeTrpe VG Plasmaquad PQ2+.
Kanubposky npubopa OCyMIECTBISIN 1O MEXAY-
HapoaHbIM crangaptam BHVO-1, AGV-1 u BIR-1
U BHYTpUIabOpaTOPHOMY CTaHAapTy Oa3aHUTa
U-94-5.

J1J1s1 I30TONMHOTO aHAJIM3a CTPOHLMS Pa3IOXKEHHIE
Mpo6 OCYIIECTBISNIN Ha BO3yXe B Te(hIIOHOBOH IO-
Cy/le CMEChIO KOHIEHTPUPOBAHHBIX IIJIABUKOBOW M
a30THOU KUCIOT. CTPOHUUN BBIIENSIIIA HA XpOMATO-
rpaduyecknx KOJOHKaX C BHYTPEHHUM AMAMETPOM
8 MM, 3alOJIHEHHBIX 5 cM® cMoibl Dowex 50 x 8
kpynHocThio 200400 Mew. B kauecTBe a1r0€HTa HC-
noib3oBanu 2N cossiHyro KUcaoTy. M30TonHbIe OT-
HOIIIEHUS CTPOHIIUS U3MEPSITIN Ha MacC-CIIEKTPOMET-
pe Finnigan MAT-262 B Mpkyrckom llenTpe Koi-
JEKTUBHOTO  ToOJb3oBaHus. HM3mepenus K-Ar
BO3PacTOB BYJKaHMYECKMX MOPOJ HPOBOAWIM Ha
Macc-cnekrpometrpe MU-1201, ycoBepiieHCTBOBaH-
HOM [IJIsSi OJHOBPEMEHHOTO M3MepeHusi Macc °Ar u
“0Ar Merogom u3oTonHOrO paszbasienus. Paz6asie-
HHUE OCYLIECTBIISUIM BO3AYIIHBIM aproHoM. KoHnen-
Tpaluio Kajus ONpefessiyiu Mo TpeM HaBeckaM (ho-
TOMETpHEN IJIaMEHHU C MOTPEITHOCTHIO U3MEpPEHMIA,
00bIYHO He mpeBblmasimreil 1.5%. O6mas norpermr-
HOoCcTh K-Ar Bo3pacTa ckiafibIBajach U3 UHCTPYMEH-
TalbHBIX NOTPELTHOCTEN U3MEPEHNI Kallns U pajuo-
TeHHOTO aproHa.

TEOJIOTUA
Cmpoenue ¢pyroamenma

CornacHo COBPEMEHHBIM NPENCTABIEHUSIM TEP-
purtopus rora poccuiickoro [JansHero Bocroka — ato
KOJUTaX Pa3sHOBO3PACTHBIX aKKPETHPOBAHHBIX OJI0-
koB. C mo3mnuil TeppeidHOBOro aHamms3a (XaHYyK
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u fip., 1995) na reppuropun I1pumMopss BbIaenst0TCS
Xankarickuil cynepreppeiis, JlaoenuH-I'pogekos-
CKMi1 cocTaBHON TeppediH u CuxoT3-ANMHCKAs aK-
KpeuunoHHasi cuctema (puc. 1).

Haub6onee npepHuil XaHkaiickuil cynepreppein
BKJIIOYAET B ce0sl HECKOJIBKO TEPPENHOB, ChOpPMHUPO-
BABIINXCS B Pa3sHbIX I'CONMHAMUYECKHAX YCIOBHAX.
MartseeBcKO-HaxuMOBCKUI TEPPENH NPEJCTABIACT
co00ll (parMEHT KOHTUHEHTAIbHOU OKPAWHBI;
Crracckuil — BXOJIHI B COCTAB OI€BOHCKON aKKpeIy-
OHHOW NpU3MBbI; BO3HECEHCKUI — YacTb KeMOpHI-
CKOWl OKpaMHHO-KOHTHHEHTAJIbHOI BYJIKaHMYECKON
nyru; CepreeBcKuil — (pparMeHT Nane030HCKO-Me30-
300CKOfl TIACCUBHOM OKpaWHbI, BKJIOYEHHBIA B
CTPYKTYPbI FOPCKOM aKKPELUUOHHO IIPU3MBI U UCIIbI-
TaBIINI BMECTE C HUIMH IIWKJI CHH- ¥ IIOCTaKKPEIMOH-
HBIX ITpe00pa30BaHUN.

3anagHee XaHKACKOro cynepTepperdHa pacno-
aaraercd JlaoeauH-I'pogeKOBCKMI TEppeliH, ci10-
SKEHHBI TEPMCKUMHU OCTPOBOAY>KHBIMH BYJIKaHO-
IUTYTOHUYECKUMU KOMILIEKCAaMU.

Hau6onee mononas Cuxotra-ATuHCKasE aKKpelu-
OHHasl crucTeMa o0pa3oBajach Ha pyOeXe paHHEro 1
MO3[HEr0 Meja B pe3yjbTaTe IPUUYICHEHHUS K BO-
CTOYHOI OKpaWHe A3MAaTCKOrO KOHTHHEHTa pa3HoO-
THITHBIX 110 IPOUCXOXKAECHUIO TeppeiiHOB. CaMapKUH-
CKUII TeppeliH sABJsgeTcd (PparMEHTOM IOPCKON aK-
KpeuroHHo# npusmbl; Kemcknii — pparMeHT ant-
anbOCKO# OcTpoBHOM Ayru. KypaBiaeBCKUil TypOu-
AUTOBBIN OacceilH oOpa3oBaH B OOCTAaHOBKE TPAHC-
¢dopmHOIT OKpauHbl, a TayXuHCKUIl TeppelH pac-
CMaTpHUBAaeTCsl B KadecTBe (pparMeHTa HEOKOMOB-
CKOWl aKKpennoHHOM nmpu3Msl (I'oo3y0oB, XaHuyK,
1995; Xanuyk u ap., 1995).

ITocTakkpenmoHHas ByJIKaHW4YecKass aKTUBHOCTH
B npefenax rora [lansHero Bocroka Poccuu cea3ana
¢ cyOfyKuuei B MO30HEM METy OKEAHNYECKOH MITATHI
Kyna. B ato Bpemsi B BocrouHo#l 4yacTtu Cuxora-
AnuHcKkoro nutrocgepHoro 0joka cpopmupoBai-
cs1 BocTouHO-CuXOT3-ANMHCKUI ByJIKaHUYECKUI
MOSIC, CINOXKEHHBIH BYJIKAaHWUYECKUMH IOPOJaMHU
MPEUMYIIECTBEHHO KUCJIOT0O U CPETHETO COCTABA.

Kaitno3olickuii, majneoreH-paHHEMHUOLEHOBBI,
MIPEUMYILECTBEHHO 0a3aJbTOBBIN BYJIKaHU3M, JIOKa-
JTM30BaHHBIA B Tpefieliax BOCTOYHOM YacTu CHXoTa-
AnuHckoro nutocgepHoro 6j0Ka M YacTUYHO — B
JTaoenuH-I'pOREKOBCKOM TEppPENHE, pACCMATPUBAET-
¢Sl KaK NOCTCYONYKIMOHHBI, CBA3aHHBIX C pa3pyLie-
HUEM CYONYKIMOHHOHM IUIACTUHBI TpaHC(OPMHBIMU
pasjoMaMy, BO3HMKHOBEHHEM  CYOAyKIHNOHHBIX
“okoH” (slab-window) m BHegpeHHEM ropsiuei acre-
HOC(hEpHOII MaHTUM B CyOKOHTHUHEHTAJIBHYIO JIUTO-
cpepy (XaHuyk u ap., 1997; MapteiHos, 1999; Map-
TBIHOB H JIp., 2006).

B no3spgHeM muonene, nmocie HeOOJBIIOrO Hepe-
pbIBa, Ha4aJI0Ch (POPMHUPOBAHKUE HEOOIIBIIUX U30UPO-
BaHHBIX 0a3aJbTOBBIX IUIATO, TECHO ACCOLUUPYIOIIUX C
[ENPECCUSIMU, BBINIOJTHEHHBIMI MAOLIEHOBBIMH OCaf0y-
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Puc. 1. CxemaTnueckasi CTpyKTypHO-TeKTOHHYecKasi KapTa ora [lansaero Bocroka Poccun (Xanuyk u ap., 1995).

1-3 — akkpeunoHHble cucreMmbl: XaHnkaiickas (1), Jlaoenun-I'popekosckas (2), CuxoTa-Anunnckas (3); 4 — N03AHEKaHO3011-
CKHe MIaTo6a3anbThl; 5 — IIaBHbIE pa3ioMsl (1 — ApceneBcknil, 2 — LlenTpansublil, 3 — 3anagao-IIpumopckmuit); 6 — HeHTpPbI
cyOIIeI0YHOTO 1 LIeJIOYHOro MarMatusma: / — Bynkad babymka—[legymika, 2 — Bynkan [Togren6anounslit, 3 — Bynkan Bype-
JIOMHBIH, 4 — akcTpy3ust Crapukos Kirou, 5 — Bynkan bopucosckuit, 6 — mnakoBblit Konyc Cnabunka (Xa03), 7 — 3KCTpy3ust
TpuronyHkT, § — cunmoo6pa3Hoe Telo B HcToKax peku Bropas Peuka, 9 — akerpysus Hexxunka.

HbIMU OTJIOXKEHUSIMU. 3aKIIOUUTENbHbIA 3Tall BYJI-
KaHW3Ma 3aBepluaercs (OPMHUPOBAHUEM MEJIKUX
MOHOTEHHBIX BYJIKaHOB, TPYOOK B3pbIBa, CyOBYII-
KaHUYECKHX TeJ CyOIeJOYHOro U 11eJ0YHOIO CO-
CTaBa, SIBJISIOIIUXCS IPEIMETOM IaHHOTO UCCIIEN0-
BaHMUSI.

T'eonozuueckasn xapaxmepucmuka
NO30HEKATIHO30UCKUX BHYMPUNAUMHBIX 643a1bM08

lIkomosckoe eyakaHuweckoe naamo Pacnoso-
KEHO B Mexpypeube pek [TapTuzanckas—ApceHbEB-
Ka 1 ApceHbeBKa—ApPTEMOBKa M 3aHUMaeT 3HAYM-
TENBHYIO IWIoMIaas (0Kos1o 1500 km?). dyHgaMeHTOM

IIETPOJIOTHUSA  Tom 15 N 6 2007
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[ OoJblIel YacTu IuaTo cayxaT nopoasl Cepre-
€BCKOT0 TeppelHa, /JIsl CeBepO-3aIafiHOro y4acTKa —
nopopasl Bo3HeceHcKoro TeppeiiHa, a Fro-BocTo4-
HOM yacTu — mopofbl CaMapKUHCKOTO Teppeiina.

CIOXXeHO TJIaTO MPEUuMYIIECTBEHHO MOKPOBaMHU
HU3KO- U yMEPEHHO-KaJIneBbIX 0a3ajbTOB U aHIE3H-
TO0A3aJIbTOB, YaCTO MepPECIanBaIOIINXCs B HUXKHEN
YacT! pa3pes3a C MPOCIOsIMU U JTNH3aM# Ty(PPUTOB,
MECKOB, IuH, JUHrHUTOB (bepcenes, [leHucos,
1971). Ilo cocraBy MHHEpaOB-BKpaIUNIECHHUKOB Oa-
3aJIBTOUIBI TOAPA3MIEIISIFOTCS Ha OPOH3UT-TUIATHOKIIA-
30BbI€ U JIByIIPOKCEH-OJIUBUH-TUIATHOKIIA30BbIE pa3-
HOBUJHOCTHU. XapaKTEepHO, YTO CMEHa OJHOTO MEeTPO-
rpacuieckoro TUma Ha JIPYrod B Mpefiesax paspesa
MIPOUCXOAUT B OOJIBIIIMHCTBE CIy4YaeB uepes psifi mepe-
XO[HBIX IeTporpauyeckux pa3sHOBUJHOCTEH, MOSIB-
JIeHWEe KOTOPBIX BBI3BAHO BapHANUSIMU KOJIMYECTBA
OJINBYMHA W MIMPOKCEHa B JlaBaX. Bo3pacT MOKPOBHBIX
o0pa3oBaHuii, coriiacHo BbInonHeHHbIM K-Ar onpepie-
nennsiM, coctaBnsieT 13.0 = 0.7 MiH. JeT.

Brimmie mo pa3pesy, Kak IpaBuiIo, 3aJeratT MOTO-
KI BBICOKOKAJIMEBBIX 0a3aJIbTOB, C BapbUPYIOLIUM
KOJMYECTBOM TEMHOIBETHBIX MUHEPAJIOB (OJIMBWH,
KIMHOTIMPOKCEH, OPTONMHMPOKCEH) M METaKpUCTOB
IJIarMOKJIa3a. B orindne oT nopox HopMalbHOM 1e-
JIOYHOCTH WX 0O'beMHAsI JTOJISI B CTPOCHUY IUIATO He3Ha-
ynTenbHa. K-Ar jlaTupoBaHneM Bo3pacT CyOIIeI0UHbIX
6a3anpTonoB oleHnBaeTcs B 9.4 * 0.3 miH. et. CyM-
MapHasi MOIITHOCTh OTJEJIbHBIX Pa3pe30B IIATO MO-
xKeT mocturathb 200 M.

ITomMuMO MOKPOBHBIX 0Opa30BaHU B BOCTOYHOMN
YacT! IJaTo Ha Bojopaszfeie pek [laprtusanckas u
ApceHbeBKa OTpaHWYEHHO PpaclpOCTpPaHEHBI He-
OOJIbILIINE CAMOCTOSITE/IbHbIEC BYJIKaHMYECKUE alla-
patsl (BynkaHsbl [loaren6anounslit, bypenomsslii u
[p.) ¥ OTAEIbHBIE IKCTPY3UM (HalpUMep, IKCTPY3Us
KJro4a THUrpoBOro), mpophIBAIOIIME TOJEUTOBBIE
MMOKPOBBI U CIOXKEHHbIE MPENMYIIIECTBEHHO IIIeN0Y-
HBIMH WM CyOIeTI0YHBIMY ByNKaHUTaMu. COryIacHO
K-Ar paTupoBKaM reosorM4ecKuil BO3pacT Le04-
HbIX nopop IlIkoToBckoro mnato cocrasisgeT 10.9—
3.3 maH. et (Tabmn. 1).

IInomanas pacmonoxkenHoro K 3amany [lygan-
CK020 naamo coctabisieT okoiao 1700 km?. dynpja-
MEHTOM CIIykaT mopoabkl Bo3HeceHCcKoro u oTyacTu
JTaoenuH-I'poeKOBCKOro TeppeiiHOB. B neHTpanb-
HOW U CEBEPHOM 4acTAX IIJIATO B OCHOBAaHUU PA3pe30B
KapTHPYIOTCS OTIIOXEHUS YCTh-CYyN(PYHCKON CBUTHI,
MpefiCTaBJIeHHbIE TaJeYHUKAMM, IIeCKaMH, Ty(o-
aJIeBPOJINTaMH U KUCIIOW NMUpOKIacTukoi. Hepenko
HaOJIoflaeTcsl MepecianBaHue OCAJOYHBIX MOPOJ C
notokamMu 0a3anbToB. Brellle o pa3pesy 3ajeraroT
JaBbl HU3KO- W YMEpPEHHO-KaJINeBbIX 0a3ajlbTOB U
aHe3uTo0a3alIbTOB, KOTOPBIE CJIArar0T MOABIISIO-
YO 9acTh miato. KoxmyecTBo MOTOKOB B OTAEIb-
HBIX pa3pe3ax JOoCTUraeT 25, a UX MOIIHOCTh KOJeO0-
aetcst oT 3 mo 20 M (bepcenes, [lenncos, 1971). Bos-
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pact mopop BapbupyeT B uHTepBaie oT 13.3 mo
8.2 maH. et (Tabm. 1).

CyO1eno4nble, pexKe IIeNOYHbIE OJMBHUHOBBIC
6a3anbThl, 3aBepiiatoniue paspes lllydanckoro mia-
TO, CJIararoT HEOOIBIINE, B PA3IMYHON CTEIIEHH 3PO-
AVpOBaHHbIC BYJIKAHWYECKHE annapaThbl HEHTPalb-
Horo Tuna (Bynkanbl Cenbkuna Illanka, bopucos-
CKWI1 ¥ Ip.), TPYOKH B3PBIBA, & TAK>KE 9KCTPY3UBHbIE
U paikoBble Tena. OObeMHas [0 3THX MOPOA B
CTPOEHHM IIATO BeCchMa HU3Ka. B COBOKyMHOCTH OHI
00pa3yIoT Y3KYIO MOJIOCY CyOMEPUANOHAIBHOTO ce-
BEPO-BOCTOYHOTO HAIPABJICHHUS, IPOTATUBAIOLIYIOCS
Ha 60 KM OT cpefHero Te4yeHus: peku ['psi3Has mo pe-
ku PasponbHas 3amaguee r. Yccypuiicka (CaxHo
U fip., 2004). Janubie K-Ar paTupoBaHusi CBUAETENb-
CTBYIOT O TOM, YTO OOpa3oBaHue CyOIeIOYHbIX MO-
pon B nmpepenax lllydaHckoro miaaTo MpoOUCXOANIIO
BO BpEMEHHOM HHTepBane 9.5-7.1 miH. et (Tad. 1).

Ocmpozopckoe 8yaKaHu4ecKoe naamo pacnona-
raetcs B Mexaypeuse pek Cronbosas, Tyunag, [o-
CTyIHas 1 30JI0MHasl, T7Ie €ro pa3po3HEeHHbIE (par-
MEHTBI IPOCIEXXKUBAOTCS B BUE Y3KOM (O 5 KM) 1o-
JIOChl Ha 25 KM B CEBEPO-BOCTOYHOM HaIlpaBIICHUU.
dynpamenToM i1 OcTpOropckoro ImiaTo CIysKaT
nopoabl  MaTBeeBckO-HaxuMOBCKOro TeppeiiHa.
B caMoM ocHOBaHUU BYJIKaHUYECKOIO pa3pes3a Kap-
THPYIOTCS IPOCIION TaJIEYHUKOB, IECKOB, TJIMH, KOH-
TJIOMEPATOB MO0 BBIBETPEJBIE aJEBPOIUTHI CTOJI-
OOBCKOW TOJIIIN. BhIle 3a7eraroT eqUHNYHLIE MAJIO-
MOIUIHBIE TOTOKHM NMHUKPUTOB M HMUKPHUTOOA3ANBTOB,
MMOKPOBBI OJIMBUHOBBIX 0a3a/IbTOB U TPAXUTOB. 3Ha-
YUTENbHBII 00'beM TPAXUTOB SABISIETCS XapaKTepHON
O0COOEHHOCTBIO flaHHOTO MmiIaTo. ITopoasl HOpMamb-
HOH MIEJIOYHOCTH B mpepienax OcTporopckoro miaTo
oTcyTcTBYIOT. Hapsiny ¢ naBamMu B CTpoeHUM IjiaTo
MIPUHUMAIOT y4YacTUE HEKKH, 3KCTPY3HMBHBIE Tena H
JailKi OJIMBHHOBBIX 0a3a/lbTOB, MMKPATOOA3aTIbTOB H
TpaxuToB. BrimonHenHele Hamm K-Ar paTupoBku
(Tabm. 1) HO3BOJISIIOT CYUTATh, YTO (POPMHUPOBAHKE ITA-
TO HPOUCXOAWIIO B uHTEpBaje oT 15 no 10.9 mnH. ner.
OpHuM 13 BYJIKAaHWYECKUX IEHTPOB SABISIETCS CHBO-
eHHbIl BynkaH baGymka—[lenymka. B ero nen-
TpalbHOW YacTH KapTHPYIOTCA [Ba HEKKa, HAXOMs-
gecs Apyr oT Apyra Ha paccrosiuuu S00-600 M, cro-
>KCHHBIE OJIMBUHOBBIMHA MIKPUTAMU. K-Ar
JAaTHPOBAaHUEM BO3paCT MUKPUTOB ByJIKaHa [leqymka
olleHUBaeTcd 12 MiH. JeT, a ByjlKaHa baOymka —
4.78 mnH. net (Mouceenko, Caxuo, 2000).

Bocmpeuyosckas epynna eyakanos pacnonoxeHa
MEXAy ImpaBbIM OOpTOM peku Bosbmias Yccypka B
ee CpelHeM TedyeHMHM U MapbeBCKOH fenpeccueit B
npepenax CaMapKMHCKOrO TeppeiiHa, BOJIN3H TpaHu-
ubl ¢ MarBeeBcko-HaxuMOBCKUM — TEpPpPEHHOM.
B a0l cBs13u B cTpoeHuu (pyHAaMEHTa IPUHUMAIOT
y4acThe KaK CHUJIBbHO AHUCIONMPOBAaHHBIE NEPMCKUE,
TPHUACOBbIE U FOPCKUE TEPPUTECHHBIE OTIIOKEHHUS, TAK
U OTfeNbHble OJIOKM IPOTEPO30UCKUX HOopof XaH-
KalCKOWl KOHTUHEHTAIBHON OKPAUHBbI.
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YAIIIVH u pp.

Taoanma 1. K-Ar Bo3pact no3gHekaffHO30MCKIX BYJIKaHMYECKUX nopop tora [JansHero Bocroka Poccun
0%83?1?21 ITopopa MecTononoxkenune K, % 40A3’M§ /1{0_5’ HE%‘%I’H% ﬁg;p?l?lj
llyganckoe naamo
I-99-18 | AHpe3uTo6a3anbT Huwxkuuit nakeT miato 0.551 28.53 924 13.3+£1.0
M-5196 | Anpesur Byn. Kpyrinonagousslit 3.212 131.6 85.8 10.5£0.6
1I-99-13 | Anpe3ur Byn. bapanosckuit 2.587 82.79 85.7 82+04
Ya-1539 | CybuenoyHoii 6a3aibT Byn. Bopucosckuit 2.55 - - 9.5+0.6
1I-99-16 | CyGmeno4noit 6a3anbT Oxkcrpysust CnabuHka 1.430 39.8 80.6 7.1+£0.3
lTkomosckoe naamo
1I1-99-9 Amnne3ntoba3aibT JleBsrii I'op6aTerii Koy, | 0.426 21.69 85.6 13.0+0.7
CpemHss 4acTh pa3pesa
II-99-1 IInarnoduposslii 6a3aabT Tam xe, BepxHuii notok | 1.805 66.52 57.2 9.4+0.3
1I-01-172 | ToneuToBBIi 6a3anbT Pyu. IMoaren6anoYHbBIH 0.971 50.5 90.7 13.3+1.1
1I-01-175 | MlenoyHoil 6a3anbT Byn. ITogren6anoyHbIi 2.95 125.8 74.4 109 +0.5
Ya-1620 |CyOmenoynon 6a3ansT Byn. Bypenomsslit 1.480 43.176 84.1 7.5+04
1I-00-116 |lenoyHoi 6a3aibT Oxcrpysust CtapukoBa 2.175 28.15 90.6 33+0.2
Bocmpeyosckas epynna eyakanos
by-1483 | ToneutoBblil 6a3a1bT Py4. ®unskun Krou 0.680 31.02 90.6 11.7+£0.8
By-1481 |ToneutoBsil 6a3aibT Pyu. ®unbkun Knrou 0.642 31.93 89.1 12.8 £0.2
By-1524 | lllenouyHoi mukputobazansT |[opa Jlanmnua 2.375 96.9 68.1 10.5+04
AB-0209 | CyOmenouHoi mikpurobasansT | Byn. KondeTtka 1.580 46.58 89.0 7.6 0.5
Ocmpozopckoe naamo

YA-1487 |Tpaxur Pyu. Bonbmoi Kirou 4.230 251.14 58.5 152 +£0.6
27* Tpaxur BepxHsisa yacTh NOKpOBa - - - 13.5+1.5
3% DKCTPY3Us TPAXUTOB - — - 125+1.0
26* BazansT - - - 150£1.0
YA-1485 |1llenoyHoi MUKPUT Pyu. bonbmoit Knrog 1.364 58.02 83.1 10.9+£0.6
17* lenounoit MUKpUT Byn. denymka - — - 12.0£0.1
YA-1372 |llenoyHO# TUKPAT Byn. baGymka 3.533 65.71 55.0 478 +0.15

ITpumeuanne. OnpeneneHus BHINOIHEHBI B 1a00paTOPUU U30TONMUH U reoxpoHonorun MHcTutyTa 3eMHoi Kopbl CO PAH. Mcnonb-
3YFOTCSI KOHCTAHTHI A = 0.581 % 10710 ron_l; }\B =4.962 x 10710 1"011_1; 40K =0.01167 ar. % K. KonuenTpanus kanus — cpegHee Tpex
U3MepEHni METOIOM (POTOMETPUH TIJIaMeHN. * AHanmu3bl B3sThI 13 paboThl (Monceenko, Caxno, 2000). O6pazen AB-0209 nro6e3H0

npepocrasineH A.B. Bapkap.

Bocrpenosckast rpymnma BYJNIKaHOB BKJIFOYAET
OKOJIO JIeCATKA MEJKHUX BBIXOIOB IIEJIOYHBIX OPOJ,
(Illexa, 1983; Bricoukwmii u nap., 2002), crararommx
SpOAUPOBAHHBIE BYIKAHUYECKUE IOCTPOMKY (BYJIKa-
Hbl KoHndertka, IlepeBan u ap.), a TakKe peluKThI
JIABOBBIX IOKPOBOB U 3KCTPY3UBHO-XEPJIOBBIX 00-
pasoBaHuil. B ocHOBaHMM BUUMOIO pa3pe3a MOKY-
MEHTUPYIOTCS 1100 HEOr€HOBbIE I'PAaBEIUTHI, rajaeyd-
HUKH, KOHIJIOMEpaThl, TNOO TEePPUreHHO-KPEMHHU-
CTblE BEPXHENAIEO30MCKHAE OTJIOXKEHUsd. Brliie
3aJIeraloT JaBOBbIE IOTOKH, BapbUPYIOLIKE IO CO-
CTaBy OT CYOIIEJIOYHBIX OJIMBUHOBBIX 0a3a/bTOB JI0
ETOYHBIX NMUKPUTOOA3aTIbTOB. DKCTPY3UBHBIE 00-
pa3oBaHus, (PUKCHUPYIOIIME IEHTpPaJbHbIE 4YacTH
BYJIKAaHMYECKHUX ITOCTPOEK, IO COCTaBY OJIM3KH K MO-

KPOBHBIM (paljyisiM WM B PEAKUX CIIyyasx CIOKEHbI
LETOYHBIMU TIOpoiaMyl — aHanbIuMuTamu. [Topoasl
HOPMAJIbHOM 1 yMEPEHHOM 1IEeI0YHOCTH BCTPEYAIOT-
Csl BECbMa PefiKo U B NETPOJIOrMYe€CKOM OTHOIICHUN
uzyyeHnsl cnabo. CornacHo K-Ar gatupoBkam, Bo3-
PacT 1aB HOPMAJILHOM IIEIOYHOCTH CPETHETO Teyde-
Hus pexu bonbmias Yccypka oueHuBaeTcs B 12.8—
11.5 MnH. 51eT, a IEeJN0YHbIX U CyOLeJIOYHbIX TUKPH-
T06a3anbTOB B 10.5—7.6 MIIH. JIET.

INETPOI'PA®O-MNHEPAJIOTNYECKAS
XAPAKTEPUCTUKA

Cpenu cyO1Ieno9YHbIX 6a3aTbTOB 3aBepIIAOIIEH
¢azbl popMmupoBanus llxkomosckoz0 naamo No Mu-
HEpPAJIbHOMY COCTaBY BBIJICIISIOTCS: MeTariaruogu-
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N3O0TOIMHO-TEOXMMHNYECKAS XAPAKTEPUCTUKA

PpOBbI€ Pa3HOCTH, C BAPBUPYIOLIUM KOJIMYECTBOM (pe-
HOKPHUCTOB IUIarnoKJyias3a, OpTONUPOKCEeHA, KITMHOIH-
POKCEHa, U OJIMBUH-ABYIMPOKCEHOBbIE, C PEIKUMHU
BKpaIlJIeCHHUKaMH I1aruokiasa. [lepsolii Tun nopop
HauboJIee 4acTO BCTPEUYaeTcs B LIEHTPAIBHON YacTH
IJ1aTO, Ti€ OH cJlaraeT IOKPOBbI U 3KCTPY3UBHBIE Te-
na. ONMBHUH-IBYIMPOKCEHOBbIE BYJIKaHUTHI BCTpe-
YaOTCsl, KaK MPaBUJIO0, B BU/iE HEOOBIINX TOKPOBOB
BEHYAIOMINX pa3pe3 miaatoba3ansToB. B obenx pas-
HOBUJIHOCTSIX IIJIaTMOKJIa3 SBIsSieTcs Npeolajaro-
LM MHHEPAIIOM, U3MEHSIOIIUMCS IO COCTaBY OT aH-
me3uHa fo Jadpanopa (Any s3 Or| g 4,). HekoTOpbIE
(peHOKpHUCTHI 00JafaloT ciabo BBIPAKEHHON Ips-
MOI1 30HaTbHOCTBIO. KpynHbIe KpucTamibl KIMHOH-
POKCEeHa IIpefiCTaBIeHbl HU3KOKaIbIUEeBbIM aBTUTOM
(Wosg41 Engy 46 Fs15_19) C TIOBBIIIIEHHOW TTMHO3EMH-
crocTbio (Al,O5 = 3—6 Mac. %) u yMEpEHHOI TUTAHU-
croctrio (TiO, = 0.7-1.8 mac. %). OpTonupOKCEeHBI
[0 COCTaBy OTBEYAIOT OPOH3UTY, pexXe THIepCTeHY
(Wos_y Enqg g7 Fsi3.99). HeOonpinme BKpanieHHUKA
OJIMBMHA U3 OJIMBUH-BYIUPOKCEHOBBIX BYJIKAHUTOB
OTHOCSTCSl K THManocufieputy (Fosy ¢,). B ocHOBHOM
Macce MPHUCYTCTBYET IUIaruokyia3, KIMHONHPOKCEH
(Wous_4; Engo_ss Fs17_50), MAaTHETUT, a TaKXKe MEJIKHAE
3epHa WIbMEHUTA, oNnuBMHA (Foy, 5,) ¥ amaTuTa.

[t cyOIIeNouHbIX U HMETOYHBIX 6a3ajJbTOB MO-
HOTEHHBIX ByJKaHMYecKnX nocrpoek IllIkoToBckoro
maTo (Byskanel [lopren6anounslii, Bypenomuslii u
[p.) XapaKTepHa MacCUBHasi TEKCTypa, apuposas u
pexe cnabo mopduposas crpykrypa. [laparenesuc
MUHEPaJIOB-BKPAIVICHHUKOB IIPEACTABIECH OJIUBU-
HOM, NUPOKCEHOM, pexe MarmokiazoM. ITomumo
BKPAIUICHHUKOB B MMOPOAaXxX MPUCYTCTBYIOT METaKpH-
cTbl KnuHOMUpOKceHa (Woug g Ensg 9 Fsy3), Kamu-
mmnata (An,_s Or,g »3), HIMAHETW U HHOTAA am(pubdona.
Crnenucdudeckass OCOOEHHOCTb paccMaTpPUBAEMBbIX
MOPOA — OTCYTCTBUE OPTONMPOKCEHA U HAIUYHE JIEP-
LOJTUTOBBIX BKIIFOUEHUH.

IInarmokiiaz B cyOmIeNnouHbIX Oa3aibTax BCTpe-
YaeTcsl B BUJie PEAKUX BKPAIUIEHHUKOB ¥ MUKPOJIH-
TOB B OCHOBHOI1 Macce. [To cocTraBy OH COOTBETCTBY-
eT nmabpagopy uinu aHae3unHy (Ang 45 Or,_5). OTHenDb-
Hble KPHUCTAJIJbl MHHEpalla WMEIOT MPSIMYIO
30HAJIBHOCTh. BKpanieHHNKN KIMHONUPOKCEHA Mpef-
CTaBJIeHbI BHICOKOKAIBIUEBLIM aBIUTOM (W07 44 Engy
Fs,9) ¢ ymepeHHbiM copepxxannem TiO, (0.28—
0.76 mac. %) u BbicokuM — Na,O (0.72—-1.50 mac. %).
Muxkpo3oH0BOEe NpOMINPOBaHUE I0KA3aj0, YTO
OTHIENbHbIE KPUCTANIbl MMEIOT MNPSIMyIO 30HaJb-
HOCTb, BBIPA3KEHHYIO B HAIMIMK KaliMbl 0OpacTaHus
c 6onee BricoknM copiepxkanueM FeO, TiO, n Hu3kum
Na,O oTHOCHTEJBHO sfpa Kpucramia. Mejkue 3ep-
Ha W3 OCHOBHOMH MaccChl OTHOCATCS K TUTAH-aBIUTaM
unu canutaM (Wosg g Ensg_s3 Fsi9_14). OnMuBUH heHO-
KPHUCTOB M B OCHOBHOW Macce IO COCTaBy OTBEYaeT
ruajgocupeputTy (Fog_3). Hapspy ¢ HumMm mpucyt-
CTBYIOT U OBOJIBHO KPYIHbIE KPUCTAJLIbl XpU30JIH-
Ta (Fogy_79). HekoTopble KpucTaaiabl oOHapyKuBa-
IOT NPSIMYIO 30HAIBHOCTE (Fog, B IEHTPaIBHON Ya-
5 TIETPOJIOTUS Ne 6

TOM 15 2007

625

ctu u Fog; B KpaeBoil yactu). B ocHOBHOI Macce
Tak>XXe BcTpedaeTcs: caHuauH (Ans Ory;), TATAaHOMAr-
HETUT U UIIbMEHUT.

BxpanneHHUKH OJIMBHHA IIEJIOYHBIX 0a3ajibTOB
IO COCTaBY OTBEYAIOT XpU30JUTY (F07,_79), @ MEJIKHIE
BBIICJICHNSI B OCHOBHOI Macce — THajlOCUICPUTY UK
xpu30aury (Fosy_7,). IIpACyTCTBYIOT TakxKe KpyIl-
Hbl€ KpPUACTAJIJIBI, B KOTOPBIX COfiepKaHue opcrepu-
TOBOIO MMHajla MOXKET pgocturath 89-86 momn. %.
MHuorna onn okpykeHbl KaiiMo#l 00J1ee KeIe3ucToro
onuBuHA (Fog;_ 7). Peikue BKpanaeHHUKN U MUKPO-
JUTHI KIMHONUPOKCEHA NPEACTaBIeHbl TUTAH-aBIHU-
TOM 1100 canuToM (Wou3_sy Ensy 41 F$1415) C BBICOKH-
mu copepxKanuamu TiO, (1.4-3.8 mac. %) u Al,O4
(3.7-7.2 mac. %). B HEKOTOpBIX KpUCTaIIax MPOsIB-
JleHa cnadasl 30HAIBHOCTD, CBSI3aHHAas ¢ oOoramjeHn-
€M KpaeBbIX YacTeil (peppOCHINTOBBIM KOMIIOHEH-
ToM, Al,O3, Na,O u TiO, (Ta6:1. 2). B ocHOBHOIT Macce
MPUCYTCTBYIOT MUKPOJUTHI IUIaruoknasa (Anegysg),
penKue 3epHa KalneBO-HaTPUEBOIO MOJIEBOro IIma-
Ta (Ans Orsy), a TaK>XKe KPUCTAJIbl TATAHOMAarHeTH-
Ta.

Cy6menounsie 6a3anbrounbl llygarckozo naa-
mo B netporpaduieckoM OTHOIIEHUH NpPeACTaBis-
0T cOO00H MacCUBHBIE TOPOJIbI YEPHOTO WJIM CEPOro
BeTa ¢ mopgupOBOH, HO Yalle apuPOBOH CTPYKTY-
poil. BKpanjieHHUKH IPEACTABIEHBI JEHCTOBUNHBIM
Wix TaOIUTYAThIM IUIATMOKIJIAa30M, JadpagopoM
(Ansy 4 Ory_3), MEIKAMHU 3€pHAMH OJUBHHA (FOg,_75)
u TUTaH-aBruUTa (Woy,_ g4 Eng 43 Fs13_16). OTNENbHBIE
BKPAaIJICHHUKHU IJIarnoKja3a U OJIMBUHA OOHApPYXKU-
BaIOT TPSMYIO 30HANBbHOCTh. B (heHOKpumcTax mia-
THOKJIa3a OT HEHTPAJIBbHBIX YacTel K KpaeBbIM 30HaM
HaOII0jaeTCsl yBEJIMUECHUE COflep>KaHUs aTbOUTOBOI
coctapistrorier (ot 32-35 mo 39-44 mon. % Ab). B
OJINBUHE IIEHTpaJIbHble YacCTH IO COCTAaBYy OTBEYAIOT
xpuzonuty (Foq_76), a KpaeBble THATOCHACPUTY
(Fogsg7)- B 0cHOBHOIT Macce cyOlienoyHbIx 0a3anb-
TOB, KPOME MHUKPOJIMTOB IJIarnoKiasa (Angg 5, Or, 7),
TUTAH-aBI'UTa, TATAHOMArHeTUTa U UIIbMEHUTA, IPU-
CYTCTBYIOT 3€pHAa KallM€BO-HATPUEBOTO IOJIEBOrO
mmata (Anq_j7 Oryg_sy)-

Hepenko coBMecTHO ¢ BKpanjeHHNKaM# BCTpe-
YalTCs MeTakpucTajuibl TuTaH-aBruta (Wos;_us
Engy g4 Fsi5_15), Kanummnata (Ang, g Oryy_ss), LINAHE-
mu. Ilo cocraBy MerakpucTaiibl, (pEeHOKPUCTBI U
MUKPOJIUTEI KaJuimara OJu3Ku Mexkay coboit. Me-
TaKpUCTAJThI TUTAH-aBTUTA, IO CPABHEHUIO C (heHO-
kpuctamu, obdoratiensl Al,O; u o6eguensl Ca0. Xa-
PaKTEpHOIl OCOOCHHOCTBIO CyOIIETOYHBIX U IEI0Y-
HbIX Iopop noctpoek lllyganckoro miaTo siBiseTcst
MPUCYTCTBHE B HUX OCTaTOYHO IIMPOKOTO CIIEKTpa
JIePIOJUTOBBIX, BEOCTEPUTOBBIX U MUPOKCEHUTOBBIX
BKJIIOUCHUT.

IMTukputsl u mukpuTo6azansTel Ocmpo20pcKo20
naamo u syakana babywka—/ledyuika He3aBUCAMO
OT UX MIEJTOYHOCTH BHEIIHE OTHOTHUIIHLI. DTO TEMHO-
cepble WM YepHbIe MOPOMALI, ¢ MOpPdupoBoil MmO
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Taomuna 2. IlpencraBuTeabHbIE MUKPO30HAOBBIE aHAIN3bI (Mac. %) MOPOA00OPa3yIOIINX MAHEPAIOB BYJIKAHATOB MMO3THEKANHO301ICKOT0 BO3pacTa

IIIkoTOBCKOE IIIIATO

Kowmro- Ya-1865 Ya-1432 Ya-1768 Ya-1524 Ya-1570a
HCHTBI
Cpx. | Cpx. | Opx. | Opx. [Cpx. | oIl | oL | ol |cpx.| ol | ol |cpx!|cpx'| oL | o | o |[cpx!'| cpx. | cpx
Si0, 50.26 | 50.43 | 51.93 | 51.75 | 51.12 | 34.62 | 37.20| 36.70| 50.50 | 38.43| 36.94 | 46.94 | 49.21 | 39.07 | 38.18 | 36.54 | 48.95 | 48.26 | 46.75
TiO, 1.15| 1.08 | 042| 056 | 1.1 0.00 | 0.04f 0.15| 1.50| 0.00f 0.00| 3.65| 273 | 0.00| 0.00| 0.00 | 1.22| 217 | 3.01
Al,O4 448 | 433 | 4.05| 3.31 1.56 | 0.00 0.00| 0.00| 3.26 0.00f 0.00| 5.31| 3.52| 0.00| 0.00| 0.00| 7.01| 4.67| 7.67
Cr,0; 0.12| 0.08 | 0.05| 0.07| 0.00| 0.00| 0.00{ 0.00f 0.00| 0.00f 0.00| 0.00| 000| 0.00| 0.00| 0.00| 0.00| 0.00]| 0.00
FeO 10.19 | 10.04 | 15.15 | 17.57 | 10.83 | 39.98 | 33.89| 43.35| 11.63 | 22.63| 29.78 | 9.05 | 10.35 | 19.00 | 21.87 | 30.25 | 7.71 | 853 | 8.37
MnO 0.18| 026 | 024| 035| 026 | 0.69 031 044 0.04 | 034| 054 | 000| 0.00| 029| 042| 0.84| 0.00 | 0.00 | 0.00
MgO 14.81 | 1545|253 | 24.06 | 13.29 | 23.21 | 29.06| 19.23| 13.27 | 38.36| 32.14 | 11.24 | 10.81 | 41.06 | 38.06 | 30.71 | 12.21 | 12.68 | 11.24
CaO 178 | 17.04 | 1.86| 1.75]19.84 | 0.37 0.20| 0.36] 19.18 028 043 ]21.64|2196| 023| 0.22| 053 |21.14 | 21.85 | 20.68
Na,O 077 | 049 | 021| 0.19| 051| 0.00| 0.00f 0.00{ 0.49 0.00f 0.00| 071 | 086 | 0.00| 0.00| 0.00| 0.77| 0.61 | 0.88
K,0 0.02| 0.00| 0.01| 000| 0.00| 0.00| 0.00 0.00f 0.01 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.16
Cymma | 99.78 | 99.19 | 99.22 | 99.62 | 99.20 | 98.87 [100.70[100.23 | 99.88 [100.05| 99.83 | 98.54 | 99.43 | 99.65 | 98.76 | 98.88 | 99.00 | 98.76 | 98.76
Fo 50.90 | 60.45| 44.15 75.1 | 65.80 79.40 | 75.60 | 64.40
Wo 39.70 | 37.20 | 3.90 | 3.70 | 42.50 41.05 49.40 | 49.10 48.30 | 49.20 | 48.60
En 46.00 | 46.90 | 73.60 | 70.1 | 41.70 39.51 35.70 | 33.60 38.80 | 39.80 | 36.70
Fs 14.3 | 16.00 | 22.50 | 26.20 | 15.80 19.43 14.90 | 17.30 12.90 | 11.00 | 14.70
Ilydanckoe mmato
Kommo- Ya-1460/10 Ya-1459/1 Ya-1475
HCHTBI
OI'c OI'r Cpx'cII Cpx'C Cpx: Cpx'cI OI'C OI'r OI'C OI'r Cpx'cII Cpx'C Cpx'r Cpx::I Cpx'cI Cpx'cI Cpx'cII OI'C OI'C
Si0, 38.99 | 37.51| 48.33| 50.70 | 49.96 | 48.15 | 38.24| 36.67 | 38.78 | 37.79 | 48.24 | 48.85 | 50.47 | 50.29 | 49.89 | 49.37 | 48.72| 39.94 | 40.93
TiO, 0.00 0.00| 1.58| 1.35| 2.02| 3.05 0.00f 0.07| 0.00| 0.00| 161 | 1.72| 179 | 1.57| 1.89 | 2.08 1.20| 0.10 | 0.07
Al,O4 0.00 | 0.00| 886| 4.80| 390 | 4.69 0.00f 0.07| 0.00| 0.00| 792 | 524 | 292 | 332| 3.06| 3.19 7.73| 045 | 0.67
Cr,0; 0.00 | 0.00, 0.00| 0.18 | 0.00| 0.00 | 0.00{ 000| 0.00| 0.00| 003| 038| 0.16| 022| 0.00| 0.00| 0.03| 0.02]| 0.01
FeO 21.94 | 29.121 899| 6.70 | 9.10 | 9.45| 26.47| 30.82 | 20.06 | 25.82 | 10.26 | 7.78 | 9.01 | 5.53 | 10.12 | 10.12 8.41| 30.34 | 27.22
MnO 0.15 0.34| 0.16] 0.00 | 0.05| 0.05 0.18) 033| 031 | 053] 0.10| 0.01| 0.00| 0.00| 0.04| 0.03 0.12| 047 | 0.40
MgO | 38.18 | 33.08| 12.56| 15.86 | 13.63 | 13.27 | 35.54| 30.31 | 39.93 | 34.49 | 13.72 | 14.07 | 13.86 | 14.40 | 1291 | 12.79 | 14.71| 27.55 | 30.46
CaO 0.19 | 0.27| 18.23| 1991 | 19.40 | 20.47 022 039| 043 | 0.77 | 16.35 | 20.24 | 20.55 | 22.98 | 20.32 | 20.41 | 17.88| 0.43 | 0.44
Na,O 0.00 | 0.00f 1.95| 033 | 041 | 0.51 0.00f 0.00| 000 | 0.00| 161 | 027 | 025| 055| 040 | 043 1.64] 0.00 | 0.00
K,O 0.01 0.00f 0.01| 0.03 | 0.06 | 0.12 0.00| 0.11| 001 | 000 0.00| 0.01 | 0.02| 0.00| 0.04| 0.08 0.00| 0.00 | 0.00
Cymma | 99.46 [100.32[100.66| 99.91 | 98.53 | 99.76 [100.68 | 98.78 | 99.52 | 99.44 | 99.84 | 98.57 | 99.03 | 98.86 | 98.67 | 98.50 [100.44| 99.33 [100.19
Fo 75.61 | 66.94 70.53| 63.68 | 78.01 | 70.42 61.84 | 66.60
Wo 42.68| 42.17 | 42.68 | 44.19 37.64 | 44.11 | 43.85 | 48.55 | 44.01 | 44.27 | 39.81
En 40.91| 46.74 | 41.70 | 39.87 43.93 | 42.66 | 41.14 | 42.33 | 38.89 | 38.60 | 45.57
Fs 16.40| 11.08 | 15.63 | 15.93 18.41 | 13.23 | 15.00 | 9.11 | 17.10 | 17.13 | 14.60
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BocTpenosckas rpynma ByJKaHOB

Kowmo- By-1538 By-1560 By-1516 By-1543
HECHTBI

OI'C OI'r OI'C OI'r Cpx'C Cpx'cI OI'C OI'r OI'CI Cpx'c Cpx'C Cpx'r Cpx'cI Cpx'cII OI'c OI'r OI'CI Cpx'c Cpx'r
Si0, | 38.55| 38.40| 39.84] 38.72| 48.48 | 44.86] 39.26 | 37.55 | 39.25 | 47.39| 48.16| 45.46 | 47.23 | 49.53 | 40.61 | 39.81| 38.99 | 49.85| 45.63
TiO, 0.00| 0.08] 0.00| 0.00| 1.55| 3.83| 0.00| 0.02| 003 | 203| 266| 3.69| 288 | 1.64 | 001 | 0.06| 002 | 1.68| 4.87
ALO; | 0.00| 044 0.00| 000 520 | 7.24| 000| 0.00| 000| 681| 492 683 | 511 | 7.04 | 000| 031 000 | 7.53| 7.35
Cr,0; | 0.00{ 0.00| 0.00| 0.00] 0.00| 0.00| 0.00| 0.00| 0.00| 057 000 0.00| 0.00| 028 | 0.00| 0.12( 000 | 0.09| 0.00
FeO 25.75| 26.57| 17.07| 24.84| 11.28 | 7.83| 18.67 | 26.94 | 19.63 | 7.25| 7.95| 8.68 | 7.87 | 7.22 | 12.95| 17.24| 18.19 | 6.66| 7.37
MnO 0.48| 039 0.17| 040| 0.15| 0.02| 0.15| 0.55| 0.18 | 0.00| 0.00[ 0.00| 0.03| 0.15| 002| 0.09 0.09| 0.00| 0.00
MgO | 35.57| 34.37| 43.08| 36.66| 9.60 | 11.64| 40.93 | 33.67 | 40.16 | 12.84| 12.64| 10.72 | 12.68 | 14.33 | 44.92 | 42.81| 40.97 | 14.87| 13.35
CaO 038 058 024] 030]20.84 | 24.14| 025| 033 | 025| 21.73| 2347|2232 2292 | 17.54 | 023 | 0.29| 0.38 | 18.67| 21.89
Na,O 0.00{ 0.00| 0.00| 0.00] 1.94| 0.60| 0.00| 0.00| 0.00| 1.03| 039 0.61| 038 | 1.42| 0.00| 0.00 000 | 154| 0.34
K,O 0.03| 0.13| 0.02| 0.03] 0.03| 0.04] 0.00| 0.01| 001 | 002 0.00| 0.00| 003| 001 | 002| 002 002 000 0.02
Cymma [ 100.78[100.98 | 100.42]100.96 | 99.08 [100.20| 99.27 | 99.07 | 99.53 [100.25[100.19| 98.35 | 99.13 | 99.15 | 98.76 [100.75| 98.65 |100.89|100.82
Fo 71.12] 69.74] 81.82] 72.45 79.62 | 69.02 | 78.48 86.08 | 81.57] 80.06
Wo 48.45 | 51.98 48.03| 49.67| 50.71 | 49.09 | 40.67 41.90| 47.37
En 31.07 | 34.86 39.47| 37.20| 33.89 | 37.76 | 46.23 46.44| 40.18
Fs 20.48 | 13.16 12.50| 13.13| 15.40 | 13.15 | 13.09 11.67| 12.45

OcTtporopckoe miaTo

Kowmo- Ya-1486 Ya-1485 Ya-1373
HECHTbI

o [ ol | o |cpx.|cpx [cpxt| ol | o | ol | ol |cpxl|cCpx.|Cpx.| oL | o | ol [cpx|cCpx. | Cpxl
Si0, | 38.94| 37.42| 36.94] 50.77 | 48.88 | 49.28| 38.57| 39.49| 39.82 | 38.46| 47.69 | 50.97 | 44.48 | 38.20 | 37.33| 37.04 | 52.58 | 48.85 | 51.14
TiO, 0.06| 0.03| 0.06| 1.73| 290 | 2.84| 0.07| 005/ 0.00| 000 230| 2.02| 482 | 001 | 0.05/ 000 | 030 | 1.13| 1.34
ALO; | 0.10] 0.00] 0.00| 2.76 | 485 | 4.40| 0.09| 0.10| 0.00| 0.00| 699 | 3.91| 800 | 000 | 0.00] 0.00| 233 | 6.03| 251
Cr,0; | 0.11| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.02] 000| 009 087 | 023| 0.13| 0.00 | 0.00] 0.00| 0.06| 0.00| 0.28
FeO 21.49| 30.29| 34.19| 7.78 | 9.13 | 9.77| 21.94| 17.13| 17.09 | 22.68| 7.29 | 6.69 | 8.06 | 25.48 | 30.06| 30.38 | 8.94 | 11.82 | 8.31
MnO 0.53| 0.38| 0.57| 000| 0.02| 003 038 019 0.10| 031 0.15| 0.12| 0.14| 0.15| 022 029 | 024 | 0.09| 0.00
MgO | 3891| 31.76| 28.13| 13.21 | 1220 | 12.45| 39.04| 43.61| 41.67 | 38.18| 14.43 | 13.41 | 11.79 | 35.63 | 32.51| 30.38 | 14.81 | 9.86 | 15.07
CaO 021 025 041]2282|21.13| 21.54| 0.18] 0.26] 021 | 0.31]19.20|20.76 | 21.85 | 021 | 0.33| 0.37 | 20.02 | 18.91 | 19.59
Na,O 0.01| 0.00] 0.00| 035| 0.68| 045 0.00| 001| 000 | 004/ 1.06| 031| 057 | 0.00| 0.00] 000 | 050 | 2.22| 0.24
K,0 0.00| 0.00| 0.00| 0.01| 0.00| 0.01| 0.0| 000 0.00| 000 001 | 000| 001 | 000| 0.0/ 0.00| 0.00| 0.00| 0.00
Cymma [ 100.36(100.14[100.30] 99.43 | 99.79 [100.77[100.30]100.85] 98.89 [100.07| 99.99 | 98.43 [ 99.85 | 99.72 [100.55[ 98.76 | 99.78 | 98.91 | 98.48
Fo 76.33| 65.14| 59.45 76.02| 81.95] 81.29 | 75.01 71.13 | 65.84| 63.04
Wo 48.28 | 46.72 | 46.33 42.70 | 46.53 | 49.05 42.05 | 45.18 | 41.64
En 38.87 | 37.52 | 37.26 44.66 | 41.77 | 36.79 43.27 | 32.78 | 44.56
Fs 12.85 | 15.75 | 16.41 12.63 | 11.68 | 14.16 14.67 | 22.04 | 13.80

ITpumeuanne. O6p. Ya-1865, Ha-1432, Ya-1768 — cybmmenounslie 6a3anbtel; Ya-1524, Ha-1570a — menounble 6a3anbTer; Ya-1570a, Ha-1459/1, Ha-1475 — cybmenouynble 6a3aIbThl;
By-1538, by-1560, By-1543 — meno4nble NUKPUATHI ¥ MUKpUTOGa3anbThl; Ya-1486 — cy6imenounoi nukputobasanst; Ya-1485, Ya-1373 — menodnble NUKpUTEL. | — BKpanieHHUKY,

II — MUKpOUTHI OCHOBHO# Macchl, III — MerakpucTsl; ¢ — SiApoO, I — KpaeBasl 30Ha KpucTaja.

VIANILOUdAIAVIVX BEVIDIdhMINUXOdI-OHIIOLOEU
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apupoBOI CTPYKTYPOI U MacCUBHOM TeKcTypoil. [1o
nmpeo0iafaroeMy Habopy MUHEPAIOB-BKPAIVIEHHA-
KOB CPElM HUX BBIJICIAIOTCS OJIMBUHOBBIE, OJIMBHUH-
KJIMHOIIUPOKCEHOBBIE U OYEHb PEJKO KIIMHOIUPOK-
ceHoBble pa3HocTh. [locnepgHsii pa3HOBUAHOCTH
BCTpEYAETCsl TOJBKO CPENM IOKPOBHBIX 00pa3oBa-
Huil maro. ITnarnokias B BUje BKPAIUIEHHUKOB Xa-
paKkTepeH MPENMYILIECTBEHHO 11 TOKPOBOB NMUKPH-
To6a3anbToB. CBOEOOpa3ue mopoy Byjikana badyi-
ka-Jlegymka  3akjirO4yaeTcss B IPUCYTCTBUU
EAMHAYHBIX METAaKPUCTAJNIOB KaJUIINAaTa, IIMIHETN
1 KPYIHBIX KOPPOAUPOBAHHBIX KPUCTAJJIOB aBrUTa,
a TaKKe JIEPUOJIUTOBBIX BKIIIOUECHUN.

Snpa ¢peHOKpHUCTOB OJMBMHA B MHUKPUTAX U
NUKpUTOOa3anbTax B OOJBIIMHCTBE CIydaeB MO CO-
CTaBy COOTBETCTBYIOT Xpuzonutry (Fo;_g;), a Kpae-
BbI€ 30HbI I MUHEpPAJIbl OCHOBHOI MaccChl — THAJIOCH-
peputy (Fog; ¢s5). BKpanieHHUKY 1 MUKPOJIUTBI KITH-
HONMPOKCEHAa TPEJCTaBIEHbl  CaJUTOM, pexke
puonicufioM (Wo,7_sg Engg 43 Fsg_14) MO0 epexXOaHbI-
MU Pa3HOCTSIMH MEXJy aBTUTOM 1 canuToM. HekoTo-
pble KpHUCTaIIbl 30HAJIbHBI. 30HAIBHOCTH CBSI3aHa C
yBeJMYeHNEM (peppOCIIIMTOBOTO MUHAJIA OT IIEHTpa
K Kpar 3epHa (F's;_j3 U Fs|3_ ;4 COOTBETCTBEHHO).
Penkue BKpanieHHIKH IUTarMOKiIa3a OTBEYaroT 1ab-
panopy (Angs_sg Ors_s5), a COCTaB MUKPOJIUTOB OCHOB-
HOHl Macchl BapbupyeT OT jadpajopa A0 aHAe3MHA
(Anys_ss Ors_s). B ocHOBHONl Macce NPUCYTCTBYIOT
TakxXKe MeJKue 3epHa Kanummata (An;_s Ory, 4) U
TATAaHOMAarHeTuTa. B NOKpOBHBIX OOpa30BaHUSX
MHOTTIA BCTPEYAIOTCA KPUCTAJIIBI MIIBMEHUTA.

CyO1enousble U 1ienouHble 3¢ y3uBbl pa3ind-
HBIX BYJIKaHMYECKUX MOCTpoeK Bocmpeyosckoii
epynnbt MeTporpauueckl HE pas3lInyaroTcs U B
RaJIbHENIIEM OIMCAaHbl COBMECTHO. DTO TEMHO-Ce-
pble WM YepHbIE IUNIOTHBIE TOPOJLI C pefKonopdu-
poBoI U cy6ampoOBOIT CTPYKTYPOI, MACCUBHOM, pe-
Ke ¢71a00 MOPUCTON WIIM KAaBEPHO3HOH TEKCTYPOH.
CooTHOIIIEeHHEe MUHEPAIOB-BKPAIUNIECHHUKOB II03BO-
JSIeT BBIEIUTH CPEAN NMHUKPHUTOB, NMUKPUTOOA3ANb-
TOB M 0a3aJbTOB OJIMBUHOBLIE M OJIMBUH-KJIMHOIIK-
poKkceHOBBIe pa3HocTH. [lnarnokias B Buje BKpal-
JIEHHUKOB IpakTHYeCKM He BcTpeudaercd. M3
PYAHBIX MHHEPAJIOB IPUCYTCTBYET TUTAaHOMArHE-
TAT W OYEHb PEAKO WiIbMEHUT. OThenbHbIE Tela
MUAKPUTOB U NUKPUTOOA3aNbTOB O0OTalleHb] HEOIU-
TaM1 U1 aHaJIbIUMOM.

OnuBHH BO BcexX NeTporpadpuyeckux pa3HOCTAX
MpEfICTaBJIeH KpHUCTaUIaMU TPEeX pPa3MEePHOCTEH.
HawnGonee kpymHbIe 3epHA IO COCTaBY COOTBETCTBY-
FOT XpU30JUTY (F0g6 g9). Takue KpUCTAIIBI 4acTO 30-
HaJIbHBI. 30HAJNBHOCTh TpsiMast (sapo Fogg, Kpaun
Fog, 7). CocTaB simep 60Jiee MEJIKNX KPHUCTAIIOB H
MUKPOJIUTOB OCHOBHOW Macchl 6oliee Kele3UCThIN
(Fog_¢3). B 30HanbHBIX KpHCTAIIax OT LEHTpa K
Kparo HaOIIofaeTcs MajieHne COAep>KaHWs MarHus
(82—80 mou11. % Fo nns neHTpalbHbIX 1 78—72 Moi. %
Fo nns kpaeBbix 30H). [To 0cOGeHHOCTSIM cocTaBa Nu-

YAIIIVH u pp.

POKCEHbl MUKPUTOB M NMUKPUTOOA3ANBTOB MOXKHO
pa3fenuTh Ha fiBe rpynmbl. [IepByrO mpecTaBistoT
HanOoJiee KpyMHbIE KPHUCTAJUIbI aBrUTa M cajnTa
(Woyy_59 Enziae Fsii_13), XapakTepHOH OCOOEHHO-
CTBIO KOTOPBIX SIBISIETCS BBICOKAsl KOHICHTPAIWS
TiO, (1.6-2 mac. %), Al,O; (6-8 mac. %) n Na,O (1-
1.5 mac. %). bnu3kuii cocTaB UMEIOT BCTPEYaIOIue-
csl B HEKOTOPBIX 00pa3uax kpynssle (o 1.5 cm) me-
FaKpUCTaIIIbI TEMHO-3€JI€HOr0 aBruTa (Wo, _4s Enggy 46
Fsy,_13) oboramennnsie Al,O; (7-10 mac. %), Na,O
(1.3-2.2 mac. %) u TiO, (1.5-2 mac. %). [Inst KnuHOo-
MAPOKCEHOB BTOPOU rpynnbl (Woy,_sy Engs 4 Fsi5_13),
BCTPEYAIOIIUXCS B BUJIE MEJKHUX 3€PEH M MUKPOJIH-
TOB B OCHOBHOH Macce, XapaKTepHBI MMOBBIIIICHHBIE
cofepxkanus raumHo3zema (5-8 mac. %), TuraHa (3—
6 mac. %) u HU3KHWE KOHILEHTpalUU OKCHa HATpUs
(0.4-0.6 mac. %). Menkue BKpaIUICHHUKU U MUKPO-
JUTHI MJIarKOKJIa3a MPeICTaBIeHbI MPEUMYIIECTBEH-
HO 71a0paiopoM (Ans,_gs Or, ), MTHOTHAA AHAE3UHOM
(Anss_45 Or;_;) M KanneBO-HATPUEBBIM MOJIEBBIM IIIMA-
ToM. Crnenuguyeckoin 4epToil HEKOTOPBIX cyOlie-
JIOYHBIX ¥ IIEJIOYHBIX BYJKAaHUTOB BocTpenoBckoii
TPYIIBI BYJIKAHOB SIBJISIETCS HAIMYNE KPYIMHBIX KPH-
CTAJJIOB AaHOPTOKJa3a (Anss_45 Or;_;), LIIUHEU, AHO-
rga 6uoTuTa U Kepcytuta. Hepegko mpucyTCcTBYIOT
JEePIOJIUTOBBIE W BeOCTEPUTOBbIC BKIFOUSHUSI.

T'EOXUMUA
Ilempozennvie anemeHmol

I1o copepskanuto mieno4eil MpoaHaNU3MPOBaHHbIE
00pa3upl NO3MHEKARHO30MCKUX BYJIKAHUTOB OTHOCSIT-
¢ K IOpOfiaM YMEPEHHO! U IOBBIIEHHON IIEJIOYHO-
cTH, pacnogarasick Ha quarpamme SiO,—(Na,O + K,0) B
MOJAX MUKPUTOB, NUKPUTOOA3ANBTOB U 0a3albTOB

(puc. 2).

BonpmmHcTBO  cyOuyenounvix  6asasvmos u
nUKpumo6a3aabnos TMO3MHEKaHO30MCKUX BYJIKa-
HUYeCcKuX noiseil [IpuMopbs Mo CBOMM NMETPOXUMHU-
YECKHUM XapaKTEPUCTUKAM OTHOCSITCS K HU3KOIJIMHO-
3€MHUCTBIM, PeXXEe YMEPEHHO-TIINHO3EMUCTHIM pa3HO-
ctsiMm (al = 0.45-0.99) kanmeBo-HaTpHEBOTO psifa
(Na,O/K,0 = 1.22-2.40) ¢ ymepeHHBIM KO3 punm-
entoMm arnantHoctu (K, = 0.42-0.57). UcknroueHuem
SIBJIIIOTCSL CyOIENIOUHbIE Meramnjaaruo(upoBble Oa-
3anbThl IIIKOTOBCKOro mjaaTo ¥ NMUKPUTOOA3aJIbThI
Octporopckoro miato. [IepBbie OTHOCSTCS K BBICO-
KOIJIMHO3EMHUCTBIM pa3HocTsM (al = 1.10-2.10) ¢ go-
BOJIBHO HU3KVMU 3HAYEHUSIMH KO3(ppuimeHTa armna-
utHocTH (K, = 0.37-0.46), TOBBIIIIEHHBIMU COEpXKa-
Husimu Si0, (49-52 mac. %), Na,O (3.60—4.21 mac. %)
u noHmKeHHbIMu — MgO (1.40-3.9 mac. %). [luxpu-
ToOa3anbThl OCTpOropckoro miaaTo objamaroT 60-
Jee BbICOKOM arnauTHocThio (K, = 0.50-0.60), TuTa-
aucrocthio (Ti,0 = 2.90-3.73 mac. %), KanboueBO-
cthio (CaO = 7-10 mac. %) npu HU3KOM COfiep>KaHUI
kpemHesdema (SiO, = 43-47 mac. %) u OTHOCATCS K
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Puc. 2. Iuarpamma (Na,O + K,0)-SiO, i1t mo3gHEeKaHO30CKAX CYyOIEIOYHbIX  METOYHbIX 6a3aIbTOMOB fora [lansHero

Bocroka.

1, 2 — llIkoToBCKOE TIaTO: 1 — CcyOIIenoUHbIe 6a3albThl, 2 — MIENOYHbIe 6a3anbTh; 3, 4 — lllydanckoe miaro: 3 — cybienod-
Hble 0a3anbThl, 4 — 1ieNoYHble 6a3anbThl; 5, 6 — OcTporopckoe mIaTo: 5 — cyOleI04YHbIe OKPOBbI NUKPUTOB, MUKPUTOOA-
3a/bTOB, 6 — II[eIOYHbIE MIKPHUTHI, TUKPUTO0a3anbThl; 7, 8 — BocTperoBckas rpymmna ByJIKaHOB: 7 — CyOIIeIOYHbIe TUKPUTHI,
MIKPHUTOOA3aNBTHI, § — IMIETOYHbIE MUKPHUTHI, TUKPATO0a3aNbThl; 9—12 — MOrpaHUYHbIE JIMHAU MEX/Y IPyNIaMy MarMaTHde-
ckux nopop (Knaceudpuxanus ..., 1981): 9 — rpannusl pasfeneHus NOPOA Ha IPYNIbI N0 KpeMHe3eMy, 10 — HIDKHAS rpaHuLa
TOJISI IETIOYHBIX OPOA, COAEPKAIHUX (penbAImaTouAbl, 11 — HIXKHSISI IpaHuIa MoJs 6eceTbAINaTOUHbIX MIETOYHBIX MO-
POA, cCofiepsKaluX IIeJI0OYHbIe MIPOKCEHbI B aM(pu6oibl, 12 — 067acTh CyOIIeNovHbIX mopoy. Toueynas nuHUS — 006IaCTh
pacnpoCTpaHEHUs] XMMUYECKUX COCTaBOB MarMaTU4yeckux ropHblX nopof. Cocrassl npusefeHsl K 100% ¢ BbI4eTOM NOTEPh

IIPY IPOKATMBAHUN.

HU3KoranHo3emucToMy tamy (al = 0.32-0.48). OtHO-
menue Na,O/K,O konebnercs B npeaenax 2.38-3.80.

C pocToM MarHe3narbHOCTH, B CyOIIETOTHBIX MO-
ponax Illxorosckoro u lllyganckoro miato u Boer-
PELIOBCKOIl TPyNIbl BYJKAaHOB MafjalOT COfEp>KaHUs
Si0,, Al,O; u Na,O. s Ti,O, CaO u P,0O5 xapakTe-
PEH 3HAYUTEbHbIN pa30poc 3HaUCHUI, U KaKue-JIu-
00 3aKOHOMEPHOCTH He IpociexxuBaroTcs. B cyOme-
TOYHBIX 6a3anbTax OCTPOTOPCKOTO IUIATO C YBEIH-
YEeHWEeM MarHe3najJbHOCTH MOpPOJ] KOHIEHTpaluu
AL, 03, Na,O, CaO u K,0 3amMeTHO yMeHbIIAIOTCS, TO-
rma Kak copepxkanmsa SiO,, Ti,O, P,Os ocratorcs
MpaKTUYECKU Ha OJHOM ypoBHe (puc. 3).

Hlenounvie nopoow: llIkotockoro u OcTporop-
CKOTro M1aTo, BocTpenoBckoi rpynnbl BYJIKaHOB OT-
HOCSITCSI K HU3KO- W YMEPEHHO-TIIMHO3EMHUCTBIM pa3-

IIETPOJIOTHUSA  Ttom 15 Ne 6 2007

HocTsIM (al = 0.47-0.89) kanmeBo-HATPUEBOTrO psfAa
(Na,O/K,0 =1.12-3.40) c mOBBITIIEHHBIMYU 3HAYCHUS-
Mu Koadgunuenta armantHoctu (K, = 0.40-0.73).
ITpu aToM MUKpUTHI 1 TUKPUTOOA3aNbTHI OcTporop-
ckoro miaTto oboramiensl Ti,O u CaO, a BbIcOKOMar-
HE3MalbHbIE PA3HOBUHOCTHY ByJiKaHa babymka—[le-
AylKa (IUKpUThI) OOJAJat0OT CaMbIMU HU3KHMM CO-
pnepxanusimu Si0O, u Bbicokumu — P,0O5 (puc. 3,
Tabn. 3).

Illenounsie naswl llyganckoro maaTo HeECKOIBKO
pa3IUvaroTCs MO CBOMM NMETPOXUMHUIECKIM XapaKTe-
puctukam. [lo Bemmumbae Na,O/K,O oTHOIIEHUS
(0.76—1.0) onm oTHOCATCS K KaJINEBOM CEPUH, a TIO CO-
[ep>KaHUIO TIIMHO3eMa — K BBICOKOTIIMHO3EMUCTHIM
(al = 1.2-1.44) obpazoBanusM. [ HUX TakXKe Xa-
paKTepHbI BBICOKHE BEIWUYNHBI KO3(UIreHTa ar-
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Puc. 3. Bapuanuu copepykaHuil IETPOT€HHBIX 3JIEMEHTOB (Mac. %) B 3aBUCUMOCTH OT cofiepxkanust MgO (mac. %) B o3fiHe-
KaiHO30MCKHX CyOIIEeIOYHBIX U IeJOUHbIX 6a3anbrouax rora JansHero BocToka. Y ciioBHbIE 0603HAUEHHS CM. Ha puc. 2.
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Taoanma 3. CopaepxkaHue NEeTPOreHHBIX OKCHAOB (Mac. %) U MUKPO3JEMEHTOB (ppm) B MpPEACTaBUTEIbHBIX 00pa3nax
MO3IHEKATHO30MCKIX CYOIIETOYHBIX U HIENOYHbIX 0a3anbTOB [1puMopbst

Kommo- | TA-1432| Ya-1438 | Ya-1440 | Ya-1444 | Ya-1435 | M-99-1 |II-00-116| Ya-1620 |II-01-175|1I-01-177
HEHTbI 1 2 3 4 5 6 7 8 9 10
IIIkoTOBCKOE MIATO
Sio, 48.59 47.76 45.94 47.51 48.7 49.7 45.3 46.9 46.79 47.55
TiO, 2.10 2.55 1.72 2.20 1.96 231 245 1.92 1.76 1.73
AlLO; 17.46 17.09 17.86 16.27 15.14 16.13 15.75 16.02 16.49 14.51
Fe,0, 421 1.39 1.10 2.19 9.76 427 4.03 7.18 3.73 6.24
FeO 2.97 9.40 7.82 7.52 1.26 7.05 8.47 4.05 5.39 432
MnO 0.18 0.15 0.25 0.25 0.23 0.14 0.19 0.17 0.22 0.22
MgO 6.53 430 474 7.83 5.03 5.10 6.34 7.71 8.87 8.62
CaO 7.43 7.50 8.12 7.82 8.4 7.94 7.49 7.37 5.26 5.34
Na,O 3.81 4.40 4.30 3.20 3.57 3.33 4.43 3.42 3.54 3.59
K,O 1.69 2.40 2.32 242 2.43 2.26 2.71 2.35 2.54 2.53
P,05 0.57 0.74 0.57 0.05 0.92 0.81 0.79 0.67 0.92 0.90
H,0 0.78 1.46 0.36 0.16 0.18 0.09 0.33 0.67 1.14 1.31
IL.mm. 3.33 0.42 4.36 2.34 2.02 0.56 1.86 1.27 2.96 2.85
Cymma 99.65 99.56 99.46 99.76 99.6 99.69 | 100.14 99.71 99.61 99.71
Cr 15 5 - 210 - 160 - 177 - -
Ni 42 30 - 150 - 91 - 152 - -
Co 27 21 - 35 - 34 - 49 - -
\Y4 120 120 - 130 - 200 - 180 - -
Rb 30 40 41 33 39 37 93 36 59 69
Ba 411 541 537 963 678 649 934 625 621 569
Sr 542 478 690 811 712 741 896 678 1188 1577
Nb 36.51 44.01 43.86 53.52 51.17 49.4 92.9 54 135.68 | 153.75
Hf 4.58 5.72 5.18 5.87 5.58 5.39 6.03 5.92 11.49 14.52
Zr 201 257 242 269 251 248 309 223 553 789
Y 26.95 34.17 27.58 30.61 34.41 34 30 24 36.34 38.28
U 0.64 0.83 0.89 0.52 0.83 0.84 1.67 1.16 2.74 3.81
La 23.89 30.58 31.70 38.22 48.03 44.8 53.3 37.86 100.24 | 108.06
Ce 47.85 59.93 62.57 74.95 80.44 87.3 95.1 75.20 184.73 | 227.80
Pr 5.55 7.09 7.15 8.73 10.35 9.5 10.2 8.19 22.48 22.47
Nd 27.52 34.62 33.35 41.33 48.42 42.7 44.0 32.49 75.55 81.10
Sm 6.61 8.10 7.58 8.60 9.44 8.0 8.0 6.99 12.48 12.65
Eu 2.13 2.49 2.26 2.64 2.95 2.5 2.4 2.27 3.75 3.60
Gd 6.54 7.65 6.98 7.83 8.74 7.7 7.6 6.91 10.06 9.5
Tb 0.97 1.14 1.01 1.09 1.27 1.09 1.03 0.97 1.49 1.62
Dy 5.20 6.03 5.15 5.72 6.27 5.69 5.29 5.51 7.72 7.04
Ho 0.99 1.16 0.93 1.00 1.14 1.00 1.0 1.01 1.19 1.31
Er 2.54 3.01 2.38 2.58 2.88 2.54 2.51 2.58 3.50 3.59
Yb 2.00 2.39 1.81 2.06 2.17 1.99 2.18 2.41 2.60 2.90
Lu 0.28 0.34 0.28 0.26 0.3 0.27 0.33 0.31 0.36 0.43
Ta 2.19 2.51 2.63 3.17 3.02 2.94 5.04 2.54 8.02 9.09
Th 2.66 3.33 3.77 4.03 4.07 4.10 7.89 4.95 11.78 14.81
Pb 1.67 2.58 3.54 3.03 3.04 3.00 5.00 2.70 - -
Cs 0.15 0.30 0.66 0.13 0.17 0.18 1.13 0.50 0.75 1.01
Sc 17.45 18.71 14.98 24.09 19.18 19.55 17.4 21.20 14.94 15.91
87S1/36Sr - - - - - 0.70465 | 0.70394 - 0.70477 | 0.70462
IIETPOJIOTUA  Tom 15 Ne 6 2007
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Taoanma 3. [Ipogonkenue

Kommo- |TA-1460/11] M-5200 | I-99-26 | M-5160 | Ya-1475 | Ya-1473 | M-5220 | M-5138 | Ya-1540 | Ya-1534

HEHTBI 11 12 13 14 15 16 17 18 19 20

Ilydanckoe miato
Si0, 46.08 46.15 48.30 46.60 46.05 48.59 48.67 49.32 48.54 49.14
TiO, 1.71 1.93 2.14 1.97 1.88 2.50 2.01 1.72 2.29 2.10
Al,O4 13.92 14.54 14.59 14.90 14.16 14.72 14.01 16.70 15.32 14.51
Fe,04 8.36 4.49 1.78 2.18 7.47 6.62 3.36 1.75 10.61 5.23
FeO 2.49 8.10 10.25 8.00 3.44 5.35 9.15 6.44 1.69 6.41
MnO 0.25 0.18 0.15 0.34 0.28 0.16 0.21 0.15 0.16 0.16
MgO 8.53 10.48 7.45 8.93 9.40 7.62 8.85 5.26 6.26 8.08
CaO 9.07 8.26 8.94 8.00 9.18 8.45 7.67 6.15 7.09 6.62
Na,O 2.62 2.95 2.81 3.40 3.69 2.89 2.78 3.55 3.81 341
K,0 1.93 2.31 1.91 2.57 2.31 1.70 1.79 3.94 1.81 2.46
P,05 0.50 0.57 0.61 0.86 041 0.62 0.44 1.09 0.73 0.69
H,0 0.42 - 0.28 0.55 0.02 0.28 0.46 1.16 0.23 0.18
Il.mm. 3.75 - 0.40 1.70 1.33 0.31 0.86 2.31 1.19 0.71
Cymma 99.63 99.96 99.61 100.00 99.62 99.81 100.26 99.54 99.76 99.73
Cr - 320 265 250 210 230 350 88 235 290
Ni - 360 70 185 140 125 260 90 180 200
Co - 60 21 60 37 44 60 27 43 52
v - 260 150 130 130 150 170 120 140 130
Rb 50 40 46 33 40 37 32 97 19 69
Ba 796 913 612 786 668 966 699 1346 1214 1022
Sr 522 434 698 611 711 731 459 1443 842 770
Nb 30 24 46.2 42.6 43 43.6 30.11 113 67.50 59
Hf 3.20 2.95 4.07 4.16 4.14 4.69 3.35 7.64 5.11 473
Zr 132 109 189 173 183 187 124 372 231 215
Y 22.6 12.08 23.30 14.95 22.63 15.10 10.90 26.87 25.81 25.16
U 0.53 0.06 0.85 0.62 1.00 0.84 0.45 2.69 1.51 1.05
La 22.60 19.92 32.79 35.12 34.19 42.90 28.18 121.16 53.47 46.08
Ce 44.33 39.27 64.78 63.88 66.02 75.46 50.44 208.86 94.18 81.42
Pr 5.31 4.53 8.02 7.17 7.50 8.32 5.98 18.43 11.65 10.30
Nd 25.46 23.10 31.49 34.32 33.63 37.83 28.81 66.49 43,93 40.25
Sm 5.65 5.04 6.55 6.98 6.66 7.86 5.87 10.61 8.28 7.05
Eu 1.73 1.73 2.09 2.18 2.11 2.52 1.95 3.22 2.70 2.69
Gd 5.41 5.56 6.01 6.53 5.78 7.49 5.70 8.33 7.15 6.90
Tb 0.80 0.74 0.85 0.89 0.89 0.94 0.77 1.12 1.46 2.12
Dy 4.47 4.27 4.30 4.73 4.43 5.33 3.95 5.37 5.23 4.82
Ho 0.79 0.69 0.75 0.74 0.79 0.87 0.65 0.88 0.95 0.99
Er 2.05 1.75 2.04 1.81 2.07 2.14 1.42 2.22 2.40 2.10
Yb 1.66 1.15 1.62 1.15 1.59 1.46 0.89 1.55 1.53 1.52
Lu 0.24 0.16 0.23 0.17 0.23 0.21 0.13 0.21 0.22 0.27
Ta 1.76 1.70 2.66 2.95 2.68 343 2.23 6.31 3.50 3.02
Th 2.86 - 4.05 - 4.52 - - 14.80 7.26 5.97
Pb - 0.82 3.64 1.35 3.13 9.26 1.30 4.75 5.93 6.82
Cs 0.38 0.18 0.53 0.22 1.68 0.40 0.29 0.77 0.35 1.31
Sc 22 17 25 19 23 21 15 10 21 20
87Sr/80Sr - - 0.70451 | 0.70434 - - 0.70443 | 0.70450 - 0.70466
IIETPOJIOTUA Tom 15 Ne 6 2007



N3O0OTOIMHO-TEOXNMHNYECKA{ XAPAKTEPUCTUKA 633

Taoanma 3. [Ipogonkenue

Kowmmo- |FOC-5834 | 9A-1477 | YA-1399 |1A-1373*|YA-1375% FOC-4787 | FOC-6466 | YA-1485 | HA-1486 | OC-4791

HEHTBI 21 22 23 24 25 26 27 28 29 30

Bynkan ba6ymika—[legyiika OcTtporopckoe niaaTo
Si0, 41.88 38.61 43.50 40.07 40.84 41.44 42.67 41.39 46.76 53.83
TiO, 2.98 1.90 1.60 2.88 2.42 3.50 2.55 2.85 2.91 0.21
Al,O4 11.84 11.05 11.71 9.55 9.94 13.63 13.80 15.90 17.25 19.28
Fe, 03 CIl. 1.14 3.80 5.99 6.40 7.86 8.96 1.38 1.21 441
FeO 8.88 7.48 6.72 7.43 5.79 4.61 2.72 9.76 7.85 2.34
MnO 0.33 0.21 0.13 0.28 0.26 0.18 0.18 0.19 0.16 0.20
MgO 13.83 18.75 14.09 15.01 15.73 9.71 10.08 13.92 5.94 0.97
CaO 10.65 8.83 8.36 9.60 8.90 10.05 9.62 8.98 8.70 2.60
Na,O 1.56 4.81 3.27 2.98 4.30 2.68 3.33 2.87 4.15 5.70
K,0 3.40 1.24 2.49 2.38 1.98 0.98 2.96 1.13 1.74 4.90
P,O4 1.21 1.43 0.82 0.89 1.06 0.80 0.82 0.67 0.71 0.16
H,0 0.24 1.45 0.16 0.45 0.30 0.76 0.17 0.98 1.51 0.56
Il 2.73 2.84 2.77 1.99 1.60 3.33 1.82 0.44 0.81 443
Cymma 99.53 99.74 99.42 99.50 99.52 99.53 99.68 100.46 99.70 99.60
Cr 450 550 - 890 1600 - 190 320 140 -
Ni 300 1100 - 400 470 - 115 270 69 -
Co 60 45 - 47 41 - 36 38 21 -
\" 130 150 - 100 95 - 110 150 160 -
Rb 44 88 36 62 43 45 55 51 33 143
Ba 542 700 304 721 545 452 593 407 562 16
Sr 1161 924 1081 1251 1411 882 911 875 907 71
Nb 122 85 91 - - 81 99 59 64 140
Hf 7.72 8.56 8.45 5.7 5.9 7.24 6.71 6.56 7.33 17.71
Zr 358 309 315 - - 339 340 319 347 1023
Y 31.41 18.21 16.97 29.9 30.6 30.70 30.91 19.39 24.01 28.72
U 2.63 5.36 4.24 3.2 4.9 1.25 1.89 1.25 1.47 5.98
La 84.97 100.97 89.93 98.2 118 3591 52.40 35.07 42.59 63.22
Ce 166.23 158.64 181.38 166 190 83.24 111.39 74.15 72.62 115.61
Pr 17.26 16.59 15.92 16.6 19.2 8.62 10.20 8.95 11.49 8.95
Nd 68.96 69.88 68.14 64.9 71.5 42.69 44.48 39.48 46.93 31.24
Sm 11.94 12.34 12.16 12.5 13.3 9.42 8.48 7.70 9.03 4.71
Eu 3.59 3.61 3.21 3.63 3.79 2.87 2.71 2.45 2.82 0.55
Gd 9.94 11.21 10.80 9.51 9.97 8.83 7.92 7.02 8.36 4.58
Tb 1.37 1.36 1.32 1.36 1.45 1.27 1.15 0.92 1.08 0.77
Dy 6.52 7.34 7.35 6.50 6.63 6.07 5.63 4.71 5.78 4.15
Ho 1.12 1.19 1.15 1.12 1.14 1.09 1.03 0.83 1.13 0.88
Er 2.53 2.78 2.53 2.85 2.90 2.67 2.64 2.20 2.88 2.73
Yb 2.12 1.81 2.02 2.08 2.21 2.13 2.22 1.49 1.95 2.85
Lu - 0.28 0.26 0.29 0.31 0.28 0.32 0.19 0.27 0.45
Ta 6.44 11.98 9.45 - - 5.40 6.71 4.95 5.32 12.08
Th 10.41 - - 10.8 14.9 4.34 7.12 - - 22.34
Pb 6.56 29.92 14.32 - - 2.66 5.47 4.20 14.17 13.54
Cs - 1.40 1.09 1.09 0.89 0.54 0.73 0.50 0.70 3.26
Sc - 15.28 18.00 17.7 15.1 27.26 22.96 25.24 21.28 2.02
87Sr/863r _ _ _ _ _ _ _ _ _ _
INETPOJIOTHUA Tom 15 Ne 6 2007
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Taomauna 3. OxoHuaHue

Kommo- | by-1478 | by-1479 | BY-1512 | BY-1511 | BY-1521 | BY-1524 | BY-1560 | bY-1543 | BY-1555

HEHTBI 31 32 33 34 35 36 37 38 39

BocTpenoBckast rpymnmna ByJTKaHOB

SiO, 50.00 48.47 44.00 44.08 44.63 44.14 44.35 40.61 42.65
TiO, 1.75 2.17 1.74 1.89 2.26 1.99 2.20 2.95 2.78
Al,O4 14.17 13.59 13.42 13.27 11.74 12.50 12.47 13.79 14.88
Fe,04 2.17 3.53 2.05 4.38 4.48 4.05 2.20 8.33 5.59
FeO 8.78 7.78 6.87 6.40 6.00 8.46 6.86 5.04 6.40
MnO 0.17 0.18 0.21 0.19 0.20 0.22 0.21 0.25 0.21
MgO 8.88 9.18 7.63 13.30 11.14 13.59 11.15 7.37 8.50
CaO 8.67 8.62 8.23 7.60 8.94 8.16 8.53 8.96 7.87
Na,O 3.09 2.79 6.72 4.15 4.89 3.30 5.04 4.35 4.99
K,O 1.03 0.91 3.58 1.45 1.86 1.89 1.51 2.43 1.16
P,04 0.26 0.30 0.50 0.78 0.64 0.79 0.84 1.21 1.10
H,0 0.10 1.33 0.84 0.50 0.67 0.45 0.14 1.14 0.67
Ilom. 0.82 1.11 4.06 1.83 2.43 0.66 4.07 3.29 2.84
CymmMma 99.89 99.95 99.85 99.82 99.88 100.18 99.57 99.72 99.67
Cr 200 250 94 320 260 450 140 150 -
Ni 170 200 75 200 160 210 120 150 -
Co 42 59 32 39 48 53 33 45 -
A" 115 110 91 100 115 100 100 110 -
Rb 16 17 51 44 41 69 37 68 43
Ba 218 171 534 455 477 570 556 865 1088
Sr 257 288 1163 849 741 808 933 801 554
Nb 15.30 21.64 84.93 58.85 56.20 75.32 98.79 66.91 119.94
Hf 3.01 3.24 6.19 4.35 4.94 5.80 7.35 5.49 7.75
Zr 118 125 306 214 210 267 351 237 378
Y 13.13 22.36 21.09 15.22 16.24 17.63 21.34 16.91 34.94
U 0.19 0.56 2.36 1.28 1.20 2.27 2.83 1.55 2.79
La 9.01 10.85 69.54 44.02 36.30 54.93 63.56 40.61 67.56
Ce 20.56 22.84 129.75 81.48 65.82 98.08 111.93 72.83 117.78
Pr 2.29 3.18 11.59 7.36 7.10 9.25 11.25 7.73 13.52
Nd 12.13 13.33 50.25 32.31 32.12 39.13 50.53 34.47 53.84
Sm 3.30 3.84 9.14 6.07 6.42 7.81 9.71 7.35 10.39
Eu 1.22 1.37 2.69 1.95 2.16 2.33 2.98 2.37 3.31
Gd 4.21 4.09 8.71 6.17 7.06 7.40 9.49 7.61 8.93
Tb 0.64 0.85 1.13 0.84 0.93 1.01 1.20 0.98 1.28
Dy 3.64 4.17 5.84 4.40 5.29 5.58 6.74 5.47 6.77
Ho 0.68 0.77 1.01 0.75 0.90 0.95 1.08 0.92 1.18
Er 1.70 2.09 2.70 1.91 2.17 2.42 2.73 2.30 3.06
Yb 1.24 1.78 2.07 1.59 1.46 1.97 1.90 1.66 2.21
Lu 0.16 0.24 0.29 0.19 0.21 0.26 0.24 0.21 0.30
Ta 0.90 1.19 6.62 4.38 4.11 5.93 8.22 5.56 6.81
Th - 1.75 - - - - - - 10.39
Pb 0.73 2.01 12.70 1.83 0.97 4.10 2.70 1.41 6.78
Cs 0.75 0.44 0.90 0.85 0.57 0.76 0.79 0.77 0.96
Sc 20.80 25.24 12.23 16.38 18.99 16.45 15.40 21.02 20.90
87Sr/80Sr - 0.70451 - 0.70408 0.70431 - - 0.70431 0.70423

ITpumeuanne. 1-10 — IIkoToBcKOE miaTo: 1-6 — MOKPOBBI CYOLIETOUYHBIX 0a3aJbTOB CPETHETO TeueHus: pyubs JleBblil ['opGaThlit
Kinrou, 7 — 6a3aneT skcrpys3un Crapukos Kmrou, 8 — 6asansT Bynkana bypenomusiii, 9-10 — 6a3ansTs! Bynkana Ilogren6anodHbI;
11-20 — lllypanckoe nnato: 11-13 — 6a3anbTel 3KeTpy3un Cnabunka, 14—16 — 6a3anbThl 9KCTPY3ud TpUrONyHKT, IpaBblil 60PT peKu
Manas BopucoBka, 17 — 6a3aabThl 9KCTPY3UBHOTO TeJla B JIEBOM 60pTy pekn Hexknaka, 18 — 6a3anbT cuitoo6pa3Horo Teiia B MICTOKax
pekn Bropast Peuka, 19-20 — 6a3zaneTel Bynkana bopucoscknit; 21-25 — mukputsl Bynkasa babymka—/lenymxka; 26-31 — Octporop-
cKoe miaTo: 2629 — NOKpOBkI MUKPUTOB, MUKPUTOOA3anbTOB OacceiiHa pyubs bonbmoit Kitoy, 30 — Tpaxut, Tam xke; 31-39 — Boct-
PEeIoBCKasi FPyIIa ByJIKaHOB: 31-32 — MOKPOBBI TOJIEUTOBBIX 6a3ainbToB OacceitHa pyubst PunbkuH Kittod, 33-39 — mienounblie mukpu-
TbI, IUKPUTOOA3aNbTEI. * AHanu3bl B3sThI U3 paboTsl (Mouceenko, Caxuo, 2000).
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Puc. 4. Bapnauuu cogepxkaHuil KOrepeHTHbIX MUKPO3JIEMEHTOB (Ppm) B 3aBUCUMOCTH OT cofiepKanust MgO (mac. %) B 1031-
HEKaNHO30MCKUX CyOILeJOUHBIX 1 IETOYHBIX 6a3anpronaax rora [JansHero Bocroka.

YcnosHble 0003HAUYEHNS CM. Ha PHUC. 2.

nantHOcTH (K, = 0.59-0.71), HU3KHME copep>KaHUs
MgO, CaO u nossiuenssie Si0,, Al,O; u K,0.

C pocroM koHneHTpanun MgQO, B METOYHBIX MTO-
pojax BceX OIUCHIBAEMBIX BYJIKAaHUYECKUX MOJei
nagaroT KoHneHtpanuu Al,O;, Na,O, CaO, Ti,O u
yBeanuuBaroTcs — P,Os (puc. 3, Tab. 3). Onpepenen-
Hasl OCOOEHHOCTb XapaKTepHa [ BYJIKAHUTOB
BoctpenoBckoil rpynnsl ByIKaHOB, B KOTOPBIX € pO-
CTOM MarHe3nalbHOCTH cofiepKanue ¢pocopa naga-
eT, a KaJIbLIUsl YBEeJINUMBACTCsl.

Mukpoaaemenmut

Cybuenounvle 6azanbmpt TO3MHEKANHO3ONCKAX
BYJIKAHMYECKUX TOJIEH OTINYAIOTCA MHUPOKUMH Ba-
puanusiIMA COflep>KaHWil KOTEPEHTHBIX 3JIEMEHTOB
(Ni, Co, Cr, V). KonuenTtpauuu Ni konebntorcst ot 42
mo 418 ppm, Cr — 15-430 ppm, Co — 21-65 ppm, V —
90-200 ppm. C poctom coaepzkannsg MgO B mopopgax
yBenunuuBaroTcs copepkanusi Ni, Co, Cr, Torma Kak
KOHLEeHTpanusd V INpakTUyecku He Mensercs. Mc-
KJFOYEHHNE COCTaBJSIOT TOJNBKO MUKPUTOOA3aNbThI
BocTtpenoBckoil rpynmbl BYJIKaHOB, 711 KOTOPBIX Xa-
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pakTepHbl HHM3KHE cOfiepxKaHus BaHaaus (puc. 4,
Taby. 3) W, COOTBETCTBEHHO, BBICOKME OTHOIICHUS
Ti/V (120-146). Han6onee Huskue copepxkanus Ni u
Cr TUNUYHBI IS Meranjaaruo(upoBbIX 0a3alnbTOB
IlIxoToBckoro miaro. ITocnegame TakKe OTIAMIAIOT
Hu3kue otHomeHus Ni/Co (1.3-2.8) u Cr/V (0.13—
0.80).

XapakTepHO OCOOEHHOCTBIO  CyOILIETOYHBIX
BynkauuToB lllycanckoro m IlIkoToBCcKOro mmaTo
SIBJISIETCSl HECKOJIBKO MOBBIIIEHHOE COfiepKaHue
KPYIIHOMOHHBIX JHUTO(GUIBHBIX 3JeMeHTOB (Rb u
Ba), mogBuKHBIX B BOTHOM (hIIFOUJe, U HEKOTOPBIT
necdunuT Bricoko3apaaHbIx ageMenToB (Th, U u Hf).
3TO OTpaXXeHO B MOSIBJIEHNH HA HOPMaJIN30BaHHBIX
MHOTOKOMIIOHEHTHBIX AMarpamMmax Makcumyma Ba u
muHnuMymoB Th u U (puc. 5), HanGosee OTYETIUBO
MPOSBICHHBIX Jis1 cyOueaounbix nopop llydgancko-
ro mnato. CiaenyeT f06aBUTh, 9TO CyOIIeTI0YHbIe Oa-
3anbThl llIkoToBCKOrO 1 lllychanckoro nmnaTo mpak-
TUYECKN HE Pa3IMyaroTCcs MeX/y coO00il MO KOHIEH-
Tpaluy TaKMX HEKOIe€pPEeHTHBIX 3JIEMEHTOB, Kak Zr,
Nb, U, Sr, Hf u Cs, Torga kak saBsl OCTpOropckoro
IJIATO MMEIOT HECKOIBKO MOBBIIIEHHBIE COAepKa-
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Rb Th Nb La Pb P Na Hf Eu Ti Dy Tm Lu Ga Ca Co Cr

Cs BaTa K Ce Sr Nd Zr SmGd Tb Y Yb Al V MnMg Ni
Rb Th Nb La Pb P Na Hf Eu Ti Dy Tm Lu Ga Ca Co Cr

kinson, 1993), B mo3gHeKailHO30MCKUX CyOIIEIOYHBIX 1 IIENOYHBIX Ga3anbTongax ora [laasHero Bocroka.
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NO3JHEKANHO30MCKUX CYyOIIEeJOYHbIX U IIeJOYHbIX Ga3anbrousax rora [laneaero Bocroka.
YcnosHble 0003HAUYEHNS CM. Ha PHC. 2.
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Hust Zr, Sr, Nb u Hf. C yBennuennem Marae3naibHO-
CTH TIopop cofiepskanus Sr, Zr, Nb u Hf B cy6memnou-
HbIX Oazanbrax llydanckoro miaTo 3ameTHO maja-
0T, B TO BpeMsi Kak B npefenax LIkoroBckoro u
OcCTpOropckoro ImiaTo Takas 3aKOHOMEPHOCTH He
nposiBiieHa (puc. 5, 6; Ta6um. 3).

Pacnipepienenue pepfko3eMENbHBIX  3JIEMEHTOB
(REE) B cy6menounsix Bynkanurax lIkorosckoro,
Ilydanckoro u OcTporopckoro miaTo XapakTepH-
3yeTCsl BBICOKOM CTEHEHBIO (ppaKIMOHUPOBAHUS JIeT -
KUX 3JIEMEHTOB 110 OTHOLIEHUIO K TsKenbIM (La/Yb =
=18-22, 11-35 1 22 cOOTBETCTBEHHO) B OTCYTCTBH-
eM Eu-muHrMyMa. TlociegHee yka3bplBaeT Ha HE3HA-
YUTENBHYIO POJIb NPOLEccOB (PpaKIUOHUPOBAHUS
IJIarvokJjia3a B 3BOJIONMM NEPBUYHBIX PacIIaBOB.
Bennumra La/Sm oTHomIeHUs, oTpaxkaromiasi COOT-
HOIIIEHUS JIETKUX U CPEHUX JIaHTAHOUJOB, COCTaBJIs-
et s cyOuenounbix 0a3zanbToB llydanckoro mna-
TO — 3.90-6.50, llIkoTOBCKOrO MWiIaTO — 3.41-5.41 1
Octporopckoro mwiato — 4.71. Cy0O1ea04HbIM JJaBaM
IIycaHcKoro miato CBONCTBEHHBI CYILIECTBEHHbIE Ba-
puanun copepxanmit REE (TR + Y = 120-260 ppm).

HauGonee oOoraieHHbIMU B OTHOIIIEHUU CTa-
OWILHBIX H30TOINOB SABISIOTCS CyOllelouHble Oa-
saneThl lyanckoro miaro (80 = 6.1-6.4%o).
B nopoax OcTporopckoro miato BenuuuHa 0'°0
cocraBisieT 6.2%o. Heckonbko Huxke 3Hayenus 0'80
B cyOmenounbix BysnkanuTax lIkoToBckoro mmato
(5.4-6.0%0). ¥7Sr/*Sr oTHOLIEHWE B CyOIIENOYHBIX
6azanbrax Ulydanckoro u llIkoToBCKOro miaato Ko-
nebnercd B uatepsae 0.70434-0.70466.

B weaounvix nopooax BYIKaHWYECKHX MOJEH
ITpumopss konuenTpauuu Ni, Co, Cr u3MeHsIOTCS B
IUPOKUX TpefieniaX, MPOSIBISS NMPU ITOM XOPOIIO
BbIPaXKE€HHYIO 3aBUCUMOCTB OT COJIEpKaHUS MarHHUs.
B nanbonee Marane3nanbHbIX JaBax OcTpOropckoro
minato (ByiakaHa baOymka-[lemymika) comepskaHus
Ni gocruratot 300-500 ppm, Cr — 450-1000 ppm, Co —
40-80 ppm. OTUM DOPOJAM TaKXKe CBOMCTBEHHBI 00-
nee Bbicokue oTHourenus Ni/Co (5-12) u Cr/V (1.70-
11.88).

Konnentpanusa V B menounsix 0a3anprax lIko-
ToBckoro miaro (130-175 ppm) 3aMETHO BbIIIE, YEM
B cooTBeTcTByrOIuX nopopax llydanckoro miaro
(96-120 ppm) 1 BocTpenoBckoii rpylnbl BYJIKaHOB
(80—120 ppm), moaTOMy HanbOOJIE€ BLICOKHAE BEINYH-
HbI Ti/V CBOICTBEHHBI TUKPUTAM U MUKPUTOOA3ATb-
TaM Bocrpenosckoi rpynmnsl ByakaHos (120-230), a
HauMmeHee Hu3Kkue — 6azanpram llIkoToBCcKOrO MIIaTO
(76-83). C yBennuenunem KoHueHTpanun MgO B 1ie-
n04HbIX 0a3anbTax lIIKoTOBCKOrO mIaTo oTMeyaeT-
csl majieHue Cofiep>KaHusl BaHA[usl, TOra KaK B JIaBax
BocTpenoBckoi rpynibl ByJIKaHOB TaKas 3aBUCUMOCTb
He HaOmopaercs. B mopopgax OcTporopckoro ImiaTo
copiepkanue BaHaus cocrasisgeT 100-190 ppm u ot-
pHULIATEILHO KOPPENUPYET C COAep>KaHUEeM MAarHusl.
Wm Taxxe npucymu Beicokue oTHowmenus Ti/V (90—
170).

YAIIIVH u pp.

Konnentparuu Rb u Ba B mjenounsix 6a3anbTax
llyganckoro mraTo 3aMeTHO BBIIIIE, O CPABHEHUTO
C aHAJIOTMYHBIMH TOPOJIAMH TPeX APYIHX BYJIKaHU-
yeckux nojein (puc. 6), npu OIU3KUX COAEPKAHUSIX
Zr, Yb, Hf. B nmpepenax lIkoToBCKOro m1aTo BCTpe-
YJaroTcs IesiouHble 0a3anbThl (BynkaHa [loprenGa-
HOYHBII), KOTOPbIE UMEIOT MOBBIIICHHbIE KOHICH-
Tpaumu Zr, Yb, Hf mo oTHOmeHnto Ko BceM OCTaib-
HBIM IPOAaHANN3UPOBAaHHBIM oOpasnaM. Kpome Toro,
cofiep>kanus St u Nb B HUX 3HAUUTEBHO BBIIIE, YeEM
B LIEJOYHBIX Hopopax OCTporopckoro miaTto u
BocTtpenoBckoit rpynmbl ByJKaHOB, HO OJIM3KY K Ta-
KOBBIM B 1IeI0OUHBIX Oa3anbTax lllycdanckoro miaro.

C poctom copepxkanust MgO ormevaercs maje-
Hue KoHUeHTpauuii Rb u Ba, Torga kak 3aBUcCUMOCTh
copgepxannii Zr, Yb, Hf w Nb oT Marae3maiabHOCTH
MOPOJ MPOSIBIIEHA HEIOCTAaTOYHO OTYeTINBO. Creny-
eT Takxke 00aBUTh, 4YTO copepkanne MgO B mienou-
HbIX 6azanbrax lllydaHckoro miaaTto BappupyeT B y3-
kux npepenax (4.49-5.26 mac. %), u mosaTOMy Koppe-
JAIUST MEXNy COAEP>KAHUSIMHU MUKPOIJIEMEHTOB U
MgO otcyTcTBYyeT.

MarnesunanbHble MUKpUTHI OCTPOropckoro Imia-
TO (BynkaHa BalOymka—[leqymka) 0o CpaBHEHUIO C
OCTAaJIbHbIMU U3YYE€HHBIMH BYJIKaHUTaMU O6OF8.H16-
vl U, Th n Cs.

J1nst BceX pa3HOBUHOCTEN 1IETOYHBIX 00pa3oBa-
Huil lllycpanckoro, llIkoToBckoro n OCTporopckoro
IJ1aTO, a TakxKe BocTpenoBCcKoil rpynnbl BYJKAHOB
xapakTepHbl Bbicokue cofpepxkanusi REE (ZTR + Y =
= 327-474 ppm, 412-463 ppm, 185-471 ppm un 184—
325 ppm COOTBETCTBEHHO) C IPe0OIIaJaHuEM JIETKIX
naHTaHoupoB Haj TsxkenbiMu (La/Yb = 58.7-78.6,
37-39, 17-56 u 25-33 cooTBeTCcTBEHHO). OTHOIIICHKE
La/Sm BappupyeT B IOBOJBHO MIMPOKOM WHTEpBAJE
oT 3.81 o 11.42, npuyem HanboJee BEICOKHE 3HaUYe-
Hust La/Sm xapakTepHsl sl IETOYHBIX 0a3ajIbTOB
Ilycpanckoro nnaro (8.95-11.42). EBponuesas aHo-
Mallvs B U3YYEHHBIX 00pa3iax He IPOsIBIEHA.

HaunGonee uuskue 3HadeHuss 0'80 xapakTepHbI
mas menouyHslx 6azaneToB  llIkoTOBCKOTO MIIAaTO
(5.6-5.7%0), a Hanbonee Bricokue — st OcTporop-
CKOTO IaTo M BOCTpEelLoBCKO# Ipynnbl BYJKAHOB
(5.8-6.0 1 5.7-6.2%0 COOTBETCTBEHHO).

B menounsix naBax BocTpenoBckoi rpynibl Byi-
KkaHoB otHomeHnue ¥'Sr/%Sr mensiercs B uHTepBane
0.70408-0.70431, yTO HECKONBKO BBIIIE, UYeEM B Oa-
3anbTax 3Kcrpys3uu Crapukosa (0.70394), Ho HuXKe,
YyeM B aHaJOTM4YHbIX Tnopopax OcCTporopckoro
(0.70456-0.70468) (Mouceenko, Caxuo, 2000) IlIko-
toBckoro  (0.70462-0.70477) wu  Illydanckoro
(0.70450) nnatro.

OBCYXIEHUE PE3YJIBTATOB

B ornmume ot okeaHmueckmx oOJacTel, COCTaB
KOHTUHEHTANIBHOM JUTOC(EPHI N acTeHOoc(hephl U UX
BKJIa]] B IPOUCXOXK/IEHNE KOHTMHEHTAIbHBIX BHYTPH-
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IUTUTHBIX 06a3aJIbTOB OCTAETCS TUCKYCCHOHHBIM.
Bbim3kue K o6oramnieHHo MaHTAT H30TOITHbIE T MAK-
pO3NIeMEHTHBIE XapaKTEPUCTUKYU KOHTHHEHTAIBHBIX
ByakanutoB (Turner, Hawkesworth, 1995) u 3nHauun-
TeJlbHasl BaprabelbHOCTh COCTaBa BHIHOCUMBIX MU
kcenomutoB (Harte, 1983; Menzies, 1983; Nixon,
1987) MO3BOJISIFOT MHOTUM HCCIIEIOBATENSIM MPEJIO-
JaraTh OTMPEEISIONUI BKIaJl B MarMOreHe3uc 060-
rameHHON M TeTEPOre€HHON CYOKOHTHMHEHTAIBHOU
nutoceps! (Hawkeswoth et al., 1983; Menzies et al.,
1983; Brandshow et al., 1993; Turner, Hawkes-
worth, 1995 u gp.). [JaHHBIE, MONYyYEeHHBIE HAMU B
pe3ynbTaTe KCCIEJOBAaHUS MO3AHEKANHO30MCKUX
BHYTPUIUTUTHBIX 6a3anbToB [IpuMopss, moaTBep-
KIAIOT 3TOT BBIBOJ,.

KOpOG(lﬂ KOHMamuHauus

B pspe pa6or (Carlon et al., 1981; Mahoney et al.,
1982 u gp.) BbICKa3bIBAaETCs MPEAIONOXKEHNE O 3Ha-
YUTEIIFHOM MPe0oOpa30BaHUU IIEPBUYHBIX MarM KOH-
THHEHTATbHBIX 00CTAaHOBOK KOPOBBIMH MPOIECCAM.
OnHako, Mo MHEHUIO OOJIBIIMHCTBA UCCIIEqOBaTENEN
(Zhou, Armstrong, 1982; Basu et al., 1991; Poucler et
al., 1995; MaptbeiHOB 1 Ap., 2002), pons KOpoBO#
KOHTAMUHAIIMNA B TE€HE3MCE MO3JHEKANHO30MCKUX
CyOIIeIOUHBIX W TIEJOYHbIX 6a3anbToB Knras, Ko-
peu u [Ipumopnst HecymecTBeHHa. [loyueHHbIE Ha-
MU JIaHHBIE B [[EJIOM MOITBEPKAAIOT 3TOT BLIBOJ. [1o
BeauuuHaMm Ce/Pb, Nb/U u K/Nb npaktuuecku Bce
MpOaHaIM3NPOBaHHbIE 0Opa3Ibl OJIM3KN K OKEaHH-
yeckuM 6a3anbTaM (Tadm. 4). Bapuanum KoHIeHTpa-
U CTPOHIIMS, €r0 M30TOMHOI'O COCTaBa, a TaKXKe
TaHHBIE IO N30TOMMHOMY COCTaBY KHCIOpPOJia yKa3bl-
BaIOT Ha HU3KYIO POJIb KOPOBOT'O KOMIIOHEHTA B IPO-
UCXOXJEHUM paccMaTpUBaeMbIX mopop (puc. 7, 8).

Poawb eemepozennoii aumocgheproii
MAHMUU 8 MAMO2eHe3Uce

I1pu He3HAUNTETHLHOM BIIMSIHUA KOPOBOM KOHTA-
MPHAIUU HA COCTaB MEPBUYHBIX MAHTHHHBIX MarM u
TOMOI'€HHOM XapaKTepe KOHBEKTUBHONU KOHTUHEH-
TaLHON acTeHocdepbl, ONMPEEIISIONTUI BKIIa]] B Jla-
TepaJTbHYI TeTEePOTE€HHOCTh COCTAaBOB CYOIIENnod-
HBIX ¥ IIEJIOYHBIX 6a3albTOB fora Jlansuero Bocro-
kKa Poccum [okHa BHOCUTH KOHTHHEHTAaJIbHAS
auTocepHas MaHTHS.

IIpoGnema reTeporeHHOCTH JUTOC(EPHOH MaH-
THY 10KHON yactu [daneHero Bocroka Poccnnm Bnep-
Bble ObL1a paccMoTpeHa B (Ionov et al., 1995). Ha oc-
HOBAHWU HUCCIIEJOBAHNS OTPAHUYEHHOTO YHCIa epu-
NOTUTOBBIX KCEHOJHUTOB B IIEJOYHBIX BYJIKAaHHTaX
aBTOPBI CHENaIN 3aKJIIYEHUE O CYIIECTBOBAHMUU B
npepeax xHon yactu JansHero Bocroka Pocecun
ABYX JUTOC(EPHBIX OIOKOB — OOOTAIlEHHOr'O Ha Ce-
BEpE U ICITIETUPOBAHHOIO Ha rore. B pabore (MapTbi-
HOB U fIp., 2002) Ha OCHOBAHUM W3YyYEHUS MIPEUMYIIIe-
CTBEHHO TOJIEUTOBBIX 0a3ajbTOB, MPEOOIaaroX B
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(1/8Sr) x 1000
40 -
Bocmpeyosckasn
- 2pynna 6yaKaHos
C 104
30 F werime dasine-
mblt BO(‘"ZO‘AHOZO
Cuxoma-Aauna
Hlygparcroe naamo
20 | 2;2’[")5:’02’; ,._/. ’ A eya. Babywka—/ledywra
{ . y 3 Illlkomosckoe naamo
OGeHEHHBIE
MaHTHitHbIe T Oﬁcra"“f““"“
10 ~ TOPOfIB MaHTHUHUHBbIE
3 - r ) TIOPOJIbI
1 [ 1 o] 1 1 1 |
0.703 0.704 0.705 0.706 0.707
87Sr /8681‘
86 87¢,./186 o
Puc. 7. Cootnomenne 1/°°Sr—(°’Sr/°®Sr) B mo3gHeKaiHO-
30MCKHX CYOIETOYHBIX 1 METOYHBIX 6a3abTOnjaxX ora
Mansrero Bocroka Poccun.
YcnoBHble 0003HAUEHHS CM. Ha pHC. 2.
5'%0, %o SMOW
Kopa
(purouy)
12+
10 -
8L
6k
Manrtus
4 1 1 1 1 J
0.702 0.704 0.706 0.708 0.710 0.712
87Sr/86sr
Puc. 8. TeopeTnueckas JBYXKOMIOHEHTHas KpHBAs CMe-
MIeHNs B cucTeMe O 00— 7Sr/gGSr.
LIndps! Ha TUHUSAX — OTHOLIEHUSI KOHLEHTpAIHil CTPOH-
1Sl B MAaHTUU K KOHICHTPALUSM CTPOHIHS B KOPOBOM
KOHTaMHMHaHTe unu Bo ¢parousie o (Taylor, 1980; James,
1981; IToxkposckuii, 2000).
YcnosHble 0003HAUYEHNS CM. Ha PHUC. 2.
pa3pe3ax HOSHHeKaﬁHOSOfICKHX BYJIKAHNYCCKUX

JaTo, TaKXe J[elaeTcs BBIBOJI O TeTepPOreHHOM
ctpoennn smrocdeps! ora JamsrHero Bocroka Poc-
cHH. BBIJIO BBIJIENIEHO TPU OCHOBHBIX JINTOC(EPHBIX
0n0ka — Haubosee gpeBHMNI XaHKANCKHIA, C MOIITHOMN
u oborameHHo nuTochepoit; CuxoTs-AJNMHCKUN,
OIM3KUM IO COCTaBYy K MPUMUATHBHON MaHTUH, 3HAUH-
TEJIbHO NepepaboTaHHON MO3JHEMEIOBBIMU CYOIYK-
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Ta6mmma 4. MexxaneMeHTHbIE OTHOIIIEHNS B CYOIIIETOUHBIX U IIEJIOYHBIX MTO3THEKATHO301cKNX 6a3anbronnax fora [Jamsaero Bocroka Poccnn

ITopoas! Ti/V Ce/Pb Ba/Sr Ba/Nb Ba/La Zr/Nb | Th/Yb Nb/Th Nb/U Rb/Cs La/Lu La/Yb
IlIxkoTOBCKOE TIIATO
1 | Cy6ienounbie 93-127 | 15.7-29.1|0.77-1.18 | 12-18 14-18 | 49-5.5 | 1.4-2.1 |11.6-12.6 | 49.3-61.7 | 204-252 85-160 | 12.7-22.1
06a3albThI
2 | lllenounkle 6a3anbThl | 69—84 19.0 0.91-1.04| 10-11 17.52 3.3-3.7 3.6 11.77 55.62 82.12 131-161 24.4
akcTpy3un CTapukoB
Kirou
3 |llenounnlie 6a3anbThl | 76-83 |23.3-28.5(0.36-0.52|3.74.5 | 52-6.2 | 5.1-5.8 | 4.5-5.1 | 10.4-11.5|40.4-42.5|68.6-78.5 | 251-278 |37.2-38.5
ByIL. [Topgren6anoy-
HbII
Ilydanckoe mnato
4 | Cybmenoynbie 45-83 |(22.2-39.3| 1.3-2.1 | 25-37 |31.1-45.8| 4345 | 1.5-1.7 | 10.5-10.6 | 48.1-57.7 | 131-200 79-133 |11.2-17.3
0a3anbThl IKCTPY3UU
CnabuHKa
5 | Cybuienounbie 85-100| 8.4-64 0.9-1.5 | 13-23 |[18.7-24.7| 3.3-43 | 2.5-4.7 | 9.3-11.4|42.9-68.7 | 52.6-154.1 | 148-243 |21.5-34.9
06a3albThI
6 | lllenounsle 6a3anbThl | 86—113 41.7 0.93 12.0 11.12 3.34.8 9.5 7.6 41.8 125.9 577 78.16
OcTporopckoe miaTo
7 |ukputel, mukpuro- | 103-139 | 5.1-31.3|0.46-0.65 | 5.5-8.8 |11.3-13.2| 3.4-54 | 2.0-3.2 | 13.9-18.6 | 43.4-64.5 | 46.5-102.8 | 128-184 |16.8-23.6
6a3ajIbThl
8 | [TukpuTHI, TUKPUATO- 71-137 | 5.3-25.3|0.28-0.75|3.3-8.2 | 3.4-7.3 | 2.9-3.6 | 4.9-6.7 11.75 15.8-46.5 | 33.1-62.6 | 346-386 |40.0-55.7
0a3anbThl BYJL.
BalGymika—[lenymika
BocrtpenoBckast rpymma ByJIKaHOB
9 | lllenounble 6a3anbThl | 115-220 | 10.2-67.8 | 0.45-1.96 | 5.6-13.1 | 7.6-16.1| 3.1-3.5 4.7 11.54 |33.2-46.8 |144.3-90.9 | 173-264 [24.4-33.5
Oxkeannueckue 6a3anbThbl Mo (Sun, McDonough, 1989)
10 | N-MORB - 25 0.07 2.7 2.5 31.8 0.04 20 50 80 5.49 0.81
11 |HIMU-tunn OIB - 29-38 - - - - - 10-17 43-48 100 - -
12 | EM-tun OIB - 14.5-31 - - - - - 6.3-11.5| 40-43 70-90 - -

ITpumeuanue. 1 — nmokpoBbl B 6acceitHe p. JleBsbiit ['opOaTeiilt Kitou; 5 — Heku, akcTpy3uBHBIE Tena B 6acceiiHe pek Mamnast bopucoska, Bropas Peuka; 6 — cuni B 6acceiiHe peku
Hesxnnaka; 7 — MOKpOBBI B BEPXOBLE peK 30I0MHas B Buimrofika; 9 — sKCTpy3HBHBIE Tejla U HEKKH, IPaBbIil 60pT cpefHero TeueHns: peku bonbmas ¥Yccypka.
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N3O0TOIMHO-TEOXMMHNYECKAS XAPAKTEPUCTUKA

IUOHHBIMU IIpoLEeCcCaMu, 1 IO)KHO-HpHMOpCKHfI, aec-
HHGTHpOBaHHLIﬁ CpaBHUTECJIIBHO MOJIOABIMU TC€OJIO-
TAYECKUMH COOBITUSIMH.

YTOOBI UCKITIOYUTD BIUSTHAE KPUCTATUTA3ALMOHHOTO
(ppaxImoHNpOBaHNs, HAMU 7S OLIEHKU T€TEPOT€HHOCTH
WCTOYHWKOB IIEJIOYHBIX W CYOIIeJIOUHBIX 0a3ajibTOB
ObUTH UCTIOJTE30BaHbI COOTHOIIIEHNST PETIEPHBIX HEKOTe-
PEHTHBIX 3JIEMEHTOB U CTaOMIIbHBIE U30TOIBI.

ITo3gHekaliHO30MCKIE IIeTOYHble W CyOIlenoy-
Hble 6a3aJbThI B pefiesiaX Pa3InUHbIX TEKTOHOMAr-
MaTHYECKHUX TeppeiHoB rora [HanbHero Bocroka
Poccun no xapakTepy pacnpefeseHusi HeKOrepeHT-
HBIX 2JIEMEHTOB U OJOXKEHUIO HA JUCKPUMUHALIMOH-
HBIX uarpaMmax (puc. 9, 10) oTHOCSATCSA K mOpoAam
BHYTPUIUINTHBIX F€OXUMHUYECKUX cepuil. Mx obmiei
OCOOEHHOCTBIO SIBIISIFOTCS] TEOXUMHUUECKHE TPU3HAKHI
(BBICOKWE 3HAUEHWsI OTHOIIICHHWH JIETKUX JTAHTAHOMW-
OB K TSKEJIbIM) MPUCYTCTBUS PECTUTOBOTO rpaHaTa
B MarMaTU4eCKOM MCTOYHMKE, UTO KOCBEHHO IOJI-
TBEpXKIAeTCsT HAaXOAKaMH aKIECCOPHOTO TpaHaTa B
yMePEHHO-IIETOYHBIX 6a3aIbTaX HEKOTOPBIX ByJIKa-
HOB Bo3necenckoro (Mouceenko, Caxuo, 2000) u
CaMapKHHCKOrO TeppeENHOB (YCTHOE COOOLIECHNE
C.B. Bsbiconkoro). O0oralleHHblil XapakTep MaH-
TUIAHOTO UCTOUYHMKA NOATBEPXKAAIOT TaKKe BEIUYUU-
HbI oTHOIIeHU Nb/Pb (9-58), Nb/Th (8-11), Ce/Pb
(8-42), 6mm3kue K TakoBbIM B 0a3anbrax EMI-Tuna
(Sun, McDonough, 1989).

Hapsangy c obmmMu XapaKTepuUCTHKaMH, Cylle-
CTBYIOT OIIpefieJICHHbIE Pa3JIMYusl COCTABOB ILEN0Y-
HbIX 0a3aJIbTOB B IIpefiellax pa3jIn4HbIX TEKTOHOMAT -
MaTHYecKuXx TeppeiHoB. Hampumep, Bapuanum
Ce/Yb otHOMmIEHNs (puc. 11) garoT OCHOBaHWE Tpef-
noJsiaraTh pa3lIMyHOe cofiepXKaHue rpaHaTa, a Clefo-
BaTENbHO, M CTENEHU OOOTaIlEHHOCTH MarmaTuye-
ckoro cyocrpara. Tak, mpu Oau3KOi MarHe3uanbHO-
CTH, LJEeJOYHble BYIKaHUTbl CaMapKHHCKOIO H
MatseeBcko-HaxumoBckoro TteppeitHoB (OcTpo-
ropckoe miaaTo U BocTpenoBckast rpynmna ByJKaHOB)
OTJIMYAIOTCS] yCTOMUUBO O0see HU3KUMU KOHIEHTpa-
nusmu Zr, Sm, Nb, Hf, Ce Lu u Yb oT pacnonoxeH-
HBIX IOKHEE OfHOTHNHBIX mopop CepreeBckoro,
Bo3snecenckoro u Jlaoenus-I'poeKoBCKOro Teppei-
HOB (Illyanckoe m IlIkoToBckoe miato). MoskHO
npeanoyiaraTh U CylIeCTBOBAHME MAHTHUITHON rere-
poreHHocTH Gosiee MeIKoro macmitada. JlokanbHast
MaHTHHAsl TeTepOreHHOCTh B Ipefesiax MaTsees-
cko-HaxuMoBcKoro TeppeiiHa oTMeuasnach, Halpu-
Mep, B padore (Caxno, 2001) Ha OCHOBaHWH H3yue-
HUS IIEJTOYHBIX 0a3aJIbTOB MOHOT€HHBIX TOCTPOEK, a
Tak>Ke KOMIUIEKCHOTO HUCCIEe[JOBAaHUS IINMMHEIEBbIX
NEPUAOTUTOBBIX BKIIIOUCHUH II€IOYHBIX 0a3ajbTOB
naneoByikaHoB CBuaruHo, MeaBeskuil U Jpyrux
(ITpuxopwko u fip., 1997).

B npepenax tepputopun tora [dansHero Bocroka
Poccun mumpoko nposiBIEH MarMaTU3M, CBSI3aHHBII C
MMOCTAaKKPEMOHHBIMI Pa3HOBO3PACTHBIMHU CYOyK-
OUOHHBIMH NponieccaMu. O 3HAYUTETBLHON PO 3TUX
6 IIETPOJIOI'Us Ne 6
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Hf/3

Th Ta

Punc. 9. Knaccudukammonnas pmarpamma Th-Hf-Ta
(Wood, 1980) nnst no3aHeKaitHO30ICKUX CyOILEJIOUHbIX U
meJIOYHBIX 0a3anbTouAoB fora [lanbHero Bocroka.

ITons 6a3anpToB: A — cpeJUHHO-OKEaHNYECKUX XpeOTOB;
B — cpeguHHO-OKeaHNYECKUX XPeOTOB 1 BHYTPHILIUTHBIX
06cTaHoBOK; C — BHYTPUIUINTHBIX 06CTaHOBOK; D — ocr-
POBHBIX AYI W aKTHBHBIX KOHTHMHEHTAIBHBIX OKpaWH.
YcnoBHble 0603HAYEHUS CM. Ha pHC. 2.

MIPOIIECCOB B METACOMATUYECKOI NTepepabOTKe MaH-
TUHOTO BEIECTBA CBUAETEIBLCTBYIOT HEKOTOpBIE
NETPOJIOIrNYECKUE OCOOEHHOCTU TNO3AHEKANHO30M-
CKUX ILIEJIOYHBIX U CYOIIeIOUHbIX 0a3anbToB. Bynka-
HUTBI, PACIPOCTPAHEHHBIE B I03KHOM YaCTH paccMart-
puBaeMoil TeppuTOpuH, B peaeaax Bo3necenckoro
n CepreeBckOoro TEppeiHOB, XapaKTEpU3YIOTCS OT-
HOCUTEJbHBIM O0OTalleHNEM KPYIMHOWOHHBIMH JIH-
TouibHBIME 351eMeHTaMu (Rb, Ba), a B HeKOoTOpBIX
ciy4asix ¥ caboyl IeTIeTHPOBAaHHOCTBIO B OTHOLIE-
Huu Nb, Ta u Th (puc. 5). Takue reoxummdeckue npu-
3HaKM, TUNUYHbIE 711 CYONYKUMOHHBIX 3(h(y3UBOB,
[alOT OCHOBaHME NpefnoJiaraTb BOBJIEYEHUE B METPO-
TCHE3NC MO3AHEKANHO30MCKUX BHYTPUIUIUTHBIX Oa-
3aJIbTOB MAaHTHITHOTO BEIIECTBA, METAaCOMAaTHYECKH T1e-
pepaboTaHHOTO MPEAIIECTBYIOMUME CYONYKIIMOHHBI-
MH TpoLEeccaMH. OTOT BbIBOA  IOATBEPXKAAIOT
MIPU3HAKY CPAaBHUTEILHO BLICOKON OKUCIIEHHOCTH 3THX
nopof, BkIrovasi Huzkue 3HauyeHus Ti/V (53-120) u
3HAYUTENBHOE KOIMYECTBO TUTAHOMArHETHUTA.

3aKOHOMEpHOE YMEHBIIEHHE C 3aIajja Ha BOCTOK
ot llycanckoro k llIkoToBckomy minato Ba/LLa oTHO-
meHuss B 0aszanbrax (puc. 12) CBUAETEIBCTBYET O
npeo6rasaroieil ponu cyOayKIUU BOCTOYHOI'O Ha-
npaBiieHusd. Takoe HampaBleHHE B INpefesax ora
Hansrero Bocroka mMeno TonbpKo norpyskenune Co-
JIOHKEPCKOH NaJIe00KeaHUnYECKO! IIIUThI oJ AMyp-
CKMII MUKPOKOHTHHEHT B mepmMmckoe BpeMs. Cienbl
MIEPMCKOT CYyONYKIINH TPACCUPYIOTCA (pparMeHTaMu
BYJIKAHMYECKUX MOSICOB M aKKPEIUOHHBIX IPU3M,
uHoryna ¢ opuonutamu, B Kopee (nosic YXoHXKUH) U B
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Puc. 10. Bapnauuu orHomennit Th/Yb-Ta/Yb (Pearce, 1983) B mo3pHeKaitHO30CKHX CYyOIIETOUHBIX 1 IIEIOYHBIX 6a3aJIbTO-
upax rora JanpHero Bocroka.

IA 1 ACM — nonst 6a3anbTOB OCTPOBHBIX AYT M aKTHBHBIX KOHTHHEHTAJIBHBIX OKPalH COOTBETCTBEHHO. DMS — nemnetupo-
BanHas MaHTus; EMS — o6oramennas Mmantusi; MORB — nosne 6a3anbToB CpeiMHHO-OKeaHNYeCKUX XpeOToB. BekTopamu nmo-
Ka3aHO BIUSHHE CIEMYIOMNX (DaKTOPOB: CYyONYKIMOHHBIX KOMIIOHEHTOB (S), BHYTPUILUIUTHOTO 00OTAIICHUS TUTO(MUITHLHBIMA
3JIeMeHTaMu (W), KOpOBOl KOHTaMUHaIMu (¢) U ppakiuoHHoi Kpucrannu3auuu (f). YciaoBHble 0003Ha4eHUsI CM. HA puC. 2.

(Ce/Yb),
40 -

+ Menounvie 6azarvmot
35 - Hlygarckozo naamo

eaounvie 6azarbmobt

30 Bocmpeyosckoii
- 2PynnbL 6yAKAHOE

4% Grt

25+ 2.5% Grt
Cybueaounole 6asanvmot
Ilygarckoeo naamo . A
Hleaounvie 6azarvmot
15 | P " lIkomosckoz0 naamo
1
1 Heaounble 6asanbmbt
10 - \ Ocmpozopckoz20 naamo

Cybujenounoii 6azanvm
Ocmpozopckozo naamo
5 | MaHmﬁHblﬂSO 25
HCTOTHUK 15 Cy6ueaounvie 6asanvmot

Hixomosckozo naamo
50 20

1 1 1 1 1 1 1 ]
0 1 2 3 4 5 6 7 8
Yb,

Puc. 11. Hopmann3oBaHHOE K IpUMUTHBHON MaHTHH oTHOIIeHKE Ce/Yb—Yb B MO3gHEKaitHO30MCKUX CYOIIETOYHBIX  IIE0Y-
HbIX Oa3anmbpTonaax rora [lamsHero BocToka.

PacueTHble TpeHABI IUIaBICHUS MOPUUI IPAHATOBOIO IIEPUIOTUTA, cofepkamero 2.5 u 4% rpaHata, — u3 padoTsl (Brandshaw
et al., 1993). Lindprl BIONL KPUBBIX — NPOIECHT IJIaBJICHUS. Y CJIOBHBIE 00O3HAYEHMS CM. Ha pHC. 2.

IIETPOJIOTHUSA  Tom 15 N 6 2007
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Ba/La
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Puc. 12. Bapuanyuu BenmunHb! Ba/La B mo3nHeKaiHO301-
CKUX CyOINEJIOUHBIX U IIENOYHBIX Oa3ajbToupax lora
JlanbHero BocToka B 3aBHCHMOCTH OT MX PaCHOIOKEHUSI
OTHOCUTEJIBHO OOEPeXbsl SIMOHCKOrO MOp4L.

YcnoBHbIe 0603HAYEHUS CM. HA PHC. 2.

IOro-3anannoit SIinonnn (nosic Canryn) (ITappenos
u np., 2003; Khanchuk, 2001). ITonydyennpie HaMu
IaHHbIE MOXHO paccMaTpUBaTh KakK IEpPBOE IeOXh-
MUYECKOE IOATBEPXKAEHNE CYIIECTBOBAHUS NEPM-
CKOl CyOqyKIIMH.

Ba/La oTHOlIEHKE B CyOIIETOYHBIX W IETOYHBIX
OaszanbTax ceBepHoil yacTu [IpuMopbst 3aKOHOMEPHO
majgaeT ¢ BOocTOKa Ha 3amaj, oT CoBraBaHCKOIro K
OctporopckoMy miaTto (puc. 12), CBUAETENLCTBYS O
MeTacoMaTU4yecKoi nepepaboTKe MaHTHU ITpoLecca-
MU, CBSI3aHHBIMU C MO3[JHEMENIOBOI THXOOKEaHCKON
cyopykuuein. VI3 W3ydyeHHbIX HaMU HOPOJ TOJIBKO
CyOIIeIOuHbIe U IIe0YHbIe 6a3aibThl BocTpenos-
CKOIJ1 IpYIIIbI BYJIKAaHOB, PACHOJIOKEHHbIE HAa PpaccTo-
aHuA ~90 KM oT mobepekbs SImoHCKOro Mopsi, Xa-
PaKTEpU3YIOTCsl OTHOCUTEIILHO NOBbIIIEHHBIMU Ba/La
OTHOIIeHusIMU (puc. 12). B psiioM paclionoXeHHbIX Oa-
3asbTax OCTpPOropckoro IjaToO NpPHU3HAKN BIIMSHUS
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CYOMYKIIMOHHOTO KOMIIOHEHTa OTCYTCTBYIOT. Huzkyro
CTeneHb nepepaboTKU MAHTUIHOTO BelllecTBa MaTge-
eBcko-HaxumoBckoro u CaMapKHHCKOTO TeppEHHOB
KOCBEHHO TMOJTBEPKAAIOT NPU3HAKA OTHOCHUTEIIHLHO
BOCCTAHOBUTEJLHBIX YCIIOBUI KPUCTAUIA3ANNH TIO37-
HEKAMHO30MCKUX JIaB, a MIMEHHO BBICOKHE OTHOIIIEHUS
Ti/V (100-230) u Hanuure UILMECHHTA.

BbIBOJbI

Taxum o6pa3oM, ONyYeHHbIE HAMU JaHHbIE YKa-
3BIBAIOT HA TO, YTO OINPEEISIONIYIO POJIb B IETPOTre-
He3uce MO3JHEKANHO30MCKNX BHYTPHUILUINTHBIX Oa-
3a7bTOB tora [JansHero BocToka Poccuu urpasna o6o-
rameHHass ¥ TeTeporeHHasi KOHTHHEHTaJbHas
nuTocepa, B pa3INvYHON CTeNeHN nepepaboTaHHas
Pa3HOBO3PACTHBIMHU CyOAYKIIMOHHBIMH MPOIECCAMMU.
Bnepsbie mosyueHbl MeOXUMHYECKHE A0Ka3aTellb-
CTBa CYyILIECTBOBAaHMS IIEPMCKOI CyONyKIUHU, CBSI3aH-
HOH ¢ nmorpyxeHueM COJOHKEpCKOH MajeOOKEeaHm-
YECKOH IUTUTHI O AMYPCKUII MUKPOKOHTHHEHT.

baazooaprocmu. ABTOpPBI TIpU3HATENBHBI pe-
eH3eHTy wieny-koppecnonaenty PAH A.B. Co6o-
nery (CEOXU PAH) 3a o6cyKaeHue, 3aMe4aHus u
PEKOMEH/IAlK, TO3BOJIMBIIAE 3HAYUTEIBHO YITyd-
IIUTh KaYeCTBO PYKOIHUCH.

Paboma svinoamena npu ¢purnarcosoii noooepic-
ke [IBO PAH (epanmuvt NeNe 06-111-A-08-322 u 06-
I11-A-08-318).
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