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IIpoBeneH cpaBHUTENBHBINA aHAJIN3 OCOOCHHOCTEH MPOSBIECHUS MO3AHEMEI0BOTOPaneoieHoBOro ByIKaHU3-
Ma ueTbipex paiioHoB Kamuarku: mexaypeuse [IpaBoro Tonbaunka P Jles. Illanuusl P AnpuanoBku (cesep-
Hast yacTh xpedra Tympok), paiioH k tory ot p. Unyun P r. XpeOroBas (ceBepHast yacTb Banarunckoro xpeo-
Ta), paiioH 1. CaBynbu (BepxoBbe p. Kutnibruna, ceBepHas yacts Banaruackoro xpeoTa) u Mmexxaypeuse Kup-
ranuk P JleBast Konnakosa (CpennnHbiil xpebet). [IpeacraBieHs! HOBbIE JaHHBIE 10 METPOXUMHUYECKOMY, T€0-
XMMHYECKOMY M M30TOITHOMY COCTaBY BYJIKaHMUYECKHUX MOPOJ ATUX PAHOHOB. AHAJIN3 ITUX MaTepHaJIOB CO-
BMECTHO C YK€ OIyOJIMKOBaHHBIMH JIAHHBIMH I10 ByJIKAHUTAM, a TAKXKe Iy TOHUYECKUM 00pa3oBaHusIM OJin3-
KOTO COCTaBa M BO3pacTa MO3BOJIMII YCTAaHOBUTH cileaytolee: 1) paccMOTpeHHbIe 0a3aIbTON bl OTHOCSATCS K
CyOLIeI0YHO 6a3abT-TpaXuaHIe3UTOBOI CEPHH C IIEPEXOJ0M B CTOPOHY MEHMEUYHT-IIMKPUTOBOM accoliua-
uu 1opoy; 2) B pany xpeoros Banarunckuit P Tympox P CpeauHHBIH 11€709HOCTB TOPOJL BO3PACTAET, OJIHO-
BPEMEHHO YBEIIMUMBACTCSl KOHIIEHTPALMS PyOH UL, @ COJePIKaHMs BBICOKO3aPSAHBIX U PaAMOAKTUBHBIX JJ1e-
MEHTOB CHaJajla yMEHBLIAIOTCA, a 3aTeM BO3pacTaloT. B xoopaunarax Yb -Ce ycTaHOBIEHO HanMuue ABYX
TPEHI0B: MOJOKUTEIBHOT0, KOTOPBIH 0XBAaTHIBAET OOJIBIIMHCTBO COCTABOB BYJKAaHUUYECKHX U IUTyTOHUYECKHUX
IOPO/JI, M OTpULIaTeIbHOrO P 11 MeliMeunT-nuKpruToBOi acconuauuu. [lepBelil TpeHa oTpaxkaeT HanpaBieH-
HOCTh 9BOJIIOLMU TIOPOJ B XOJI€ UX KPUCTALIM3AIMOHHONW muddepeHiuanmuu, BTopoii P orpaxkaer pasHyro
CTEIeHb IJIaBJICHUSI UCXOHOTo cyOcTpara. OOCYKIat0TCsl BO3MOXHbIE BAPUAHThl PEKOHCTPYKIMU I'€OHHA-
MHUYECKOIl 00CTaHOBKH MPOSIBICHUS BYJIKaHU3MA.

Knwueevle cnosa: ByJKaHUTHI, MeiMEUYUT, MUKPUT, 0a3ajbT, NETPOXUMHUS, T€OXUMMUS, U30TONMS,

n-oB Kamuarka.

BBEJIEHUE

Hacrosimas cTaths sIBISCTCS MPOJOIKEHUEM HaMe-
YEHHOTO KOJUIEKTMBOM aBTOPOB IMKJIA ITyOIHMKAIUH, IMO-
CBSIICHHBIX METPOJIOTO-TEOXUMHYECCKOMY U3YUIEHHUIO BEp-
XHEMEOBBIXPr1aieo1eHOBBIX BYJIKaHOTEHHBIX 00pa3oBa-
uuit Kamuatku. [IpuBnedenne HOBOro 0OLUIMPHOTO aHAIIH-
THUYECKOTO MaTepHaja U CPaBHUTEIBHBIN aHATIU3 0COOEH-
HOCTEH MPOSBICHH BYJIKAHU3MA Pa3INUHbIX pailOHOB 00-
LIMPHOI'O PETMOHA MO3BOJIMUT C HOBBIX MO3ULMH IOAOUTH
K PacCCMOTPEHHIO BOIIPOCOB €ro I'€OANHAMMYECKOH HH-
TEpIIpeTaliy B paMKax akTyaJIbHOI B HacTosIIee BpeMs
mpoOneMbl M3yUeHHs 30H Iepexofa OKeaHPKOHTHHEHT.
[epBas crares (KoBanenko u ap. Tleoxumusy, B meyata)
ObLTa MOCBSIICHA CEBEPHOMY IEPECEUCHUIO PETHOHA U
BKJTIOUasa B ce0sl paccMOTpeHue psijia paiioHoB (0. Kapa-
ruHckui, xp. Kympou, 6acceitnoB pex benoii, Jles. Jlec-
Ho# 1 Tuxol, yuactok B IlamaHckom paiione).
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B npencraBieHHON cTaTbe paccCMaTpUBAIOTCS de-
ThIpe paiioHa: Mexxaypeube IIpaBoro TonbGauunka P Jles.
[anuuer P AnpuanoBku (ceBepHas dacTh xpedra Tym-
POK), paiioH k rory ot p. Unyun P . XpebToBoit (ceBep-
Hasg 4YacTh BamarmHckoro xpe0Tta), paiioH r. CaBynbd
(BepxoBbe p. Kutnneruna, ceepHas uactb Bamaruacko-
ro xpe0Ta) u Mexaypeuse Kupranuk P JleBas Konmako-
Ba (CpenuHHBIH Xp.).

PaccmarpuBaeMble palioHbI B TOM WJIM MHOM cTeme-
HHU HU3Y4YEeHbI B XOJi¢ TOCYAApPCTBEHHOW I'€0JIOTHUECKOM
CBHEMKH M MHOTOYHCIIEHHBIX TeMAaTHYECKUX padbot: Boc-
touHo-KamuaTckas 30Ha [4, 5, 9, 13, 14, 20, 23], Llent-
panbHO-Kamuarckas 3oHa [15P19]. Tem He MeHee, MHO-
THE BOMPOCHI, KACAIOLIHECcs: 0COOEHHOCTEH! BEIECTBEHHO-
T'0 COCTaBa MPOSBUBILETOCS 3/1€Ch MarMaTH3Ma U €ro reo-
JUHAMUYECKOW MHTEPIPETAI[MH OCTAIOTCS JUCKYCCHOH-
HBIMH MJIM TPAKTOBKA X MEHSETCS 110 MEpe HAKOILIICHUS
HOBOTO (DaKTHUECKOro Marepuana. BoNbIIMHCTBO HcC-
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clie/ioBaTeNe MOTIEpPKUBAIOT CIICU(HUKY COCTaBa Mpo-
SBUBIIETOCS 3/I€Ch BYJIKAHHW3Ma, KOTOPBIH C TPYIOM YK-
Ja/bIBACTCSI B PAMKHU U3BECTHBIX TCOAMHAMHUECKUX 00-
CTaHOBOK. XapaKTepHOH ero 0COOEHHOCTBIO SBISETCS
IPUCYTCTBHE NMOPOJ BEICOKOH MarHe3MaJbHOCTH (ITHK-
puThl, MeiiMeunTsl) Ha Boctounoit KamuaTke u 6a3ans-
TOMJIOB IIOBBIIIEHHOM IIEJIOYHOCTU CPENU MPOLYKTOB
BYJIKAaHM3Ma BCEX pPacCMATPUBAEMBIX PaliOHOB.

Cama HOMEHKJIaTypa yJIbTPAOCHOBHBIX IIOPOJ U Xa-
pakTep MX B3aUMOOTHOIIECHHUH ¢ 6a3UuTaMH OCTPO JHUCKY-
Tupylorcs. B pabotax, rie BnepBble paccCMaTpUBaINCh
KaMyaTCKHe yiabTpaMa(uThl, OHU OMHCHIBAINCH Kak
MenmeunTsl [8, 21]. 3areM HaMeTUIIOCH JBa HalpaBile-
HUSE: 1) 9TH TOPOJIBI CTAJIN BBIACIATHCS B COCTaBE CaMo-
CTOSATENBHON MUKPUTOBOM cepu [9], MO0 Kak HEOObIU-
HBIM COCTaBHOM YIEH BHICOKOKAIMEBOTO OCTPOBOYKHO-
ro TmarmaTtuueckoro criektpay [23], 2) 3a BEICOKOKaIHe-
BBIMHU II0POJAaMHU YJIbTPAOCHOBHOIO COCTaBa COXPaHHU-
JIOCh Ha3BaHUE MelWMeduTsl. BMecTe ¢ accouuupyromu-
Mu nukpuramu U K-Na OCHOBHBIMM NOpOAaMU OHHU
ObLIM 00BEIMHEHBI B COCTaBe BagarnHCKOro meaouHo-
yIBTPAOCHOBHOIO KoMIulekca [13].

CyO1enouHsle U MEJIOYHbIE BYIKAaHUIECKHUE MTOPO-
JIbI, Pa3BUTHIC B LIEHTPAIbHOM yacTu CpenruHHOro Xpeo-
ta KamMyarku (KkupraHukckas CBUTa), COBMECTHO C OJIHO-
BO3PACTHBIMU TUTYyTOHUYECKUMH 00pa30BaHUAMHU OBLIN
BBIJIEJICHBI B KaueCTBE MO3aHEMeI0BoMPIaneoreHoBoi
TpaxubazansT-rabopo-cueHnToBoit  popmaruu  [16].
[IMupokas pacnpocTpaHEHHOCTb OAHOBO3PACTHBIX IIOPOJ
miesioyHoro psana Ha CesepHoit u Llentpanbnoit KamuaTke
u ganee Ha Manbix Kypunax u o-Be XOKKai0 MOCILyXKH-
Jla OCHOBAaHHEM [yl 0OBETUHEHUS UX B COCTABE CAUHOM
1eJIOYHON MpoBUHINH [6]. HesicHbIM mpu 3TOM ocTaercs
BOIIPOC (pOpPMANMOHHON NMPUHAAIECKHOCTU MO3THEMETO-
BeIXPriasieonieHoBBIX 0a3aIbTONI0B BoCTOUHBIX XpeOTOB
Kamuarku u, ciefoBaTelIbHO, XapaKTep MOINEPEUHON 30-
HajbHOCTU. Ha 0CHOBE XMMHMUYECKOIO U F€OXUMHUYECKOTO
COCTaBa 3/1€Ch OBLIN BBIJICICHBI CICAYIOIINE acCOIHa-
LMY BAJIATMHCKUM KOMILIEKC IIEJIOYHBIX YJIBTPAOCHOB-
HBIX U OCHOBHBIX nopo [13], momonurt-narurosas [10],
NUKPUT-0a3aibT-aHie3uToBas TojaentoBas [20] u nsBec-
TKOBO-1e04Has [11] cepun Banarunckoro xpe0ta, BbI-
COKOKaJINEBasi CEpUsl OCTPOBOAYKHOIO MarmMaTusMa
Tympoxkckoro BelcTymna [S].

HeonHo3HauyHO TPaKTyIOTCSI BOIIPOCHI SHIOTE€HHBIX
PEXUMOB UM TOH TEKTOHHYECKOM 0OCTaHOBKH, B yCIOBHU-
X KOTOpOH MposiBHIICS MarMaTusM. [Ipu atom oco0oi
HOIYJIIPHOCTBIO NOJIB3YIOTCA UIEU aKKPELUOHHOHN TeK-
TOHMKH, CJIECTBUEM KOTOPOU SBJISIETCS B LIEJIOM YEllyHi-
4aTO-HAJBUIOBOE CTPOECHME IEPEXOJIHBIX 30H OKeaHP
KOHTHHEHT [4, 5]. B cBeTe aTuX nael, paccMaTpuBacMble
00pa30BaHMsl SBISIOTCS Pa3HOBO3PACTHBIMU OCTPOBO-
JTY’KHBIMH, c(hOpMHUPOBABIIUMHUCS B TIpenenax Ilaneona-

UGUKN, a 3aTeM IIYTEM aKKpPEIHMH COBMEIICHHBIMU B
enuHoM cTpykType. Bee Oombinyro H3BeCTHOCT MPHOO-
PETaIoT, OHAKO, 1 COOOPaKEHUsI O pUPTOTCHHOH IPUPO-
Jie paccMaTpHUBAEMbIX MeEJ-TaJCOLEHOBBIX 00pa3oBa-
HUil, popmMupoBaBmInXcsa 6e3 0COOBIX MEepeMEIeHU B
MOTPAaHUYHON 30HE OKeaHPKOHTHHEHT [3, 6].

B mpencraBneHHOI cTaThe paccMaTpUBAIOTCS 0CO-
OEHHOCTH MPOSIBICHUS MO3HEMENOBOroPnaseoneHoBo-
ro BynkaHu3Ma Tpex xpedtos KamuaTtku: Tympok, Bana-
ruHckuil 1 CpenunHblil (puc. 1). IlpuBoasitcst HOBBIE
JAHHBIE TI0 IETPOXUMHUYECKOMY, TeoXuMuueckomy u Nd-
U30TOITHOMY COCTaBY BYJIKAHHYECKHX MOPOJ, TPOBOIUT-
sl UX TUMM3anus U (OPMAIOHHBIN aHATIH3, 00CYyXIaeT-
Cs1 COCTaB MCTOYHUKOB, YCIOBHUS BOSHUKHOBEHUS U HBO-
JIOIUH pacIulaBoB. PaccMaTpuBaloTCs BO3MOXHBIC Ba-
PHAHTHI PEKOHCTPYKIIUHU T'€OJMHAMUYECKONH 00CTaHOBKU
HPOSIBJICHUS BYJIKAHU3MA.

TEOJTOI'NYECKOE NOJIOXKEHHUE
MO3AHEMEJIOBBIXPITAJIEOLIEHOBBIX
MAT'MATUYECKHUX KOMIIVIEKCOB IIEHTPAJIBHOFI
KAMYATKHA
BocTouno-Kamuarckas 30Ha

Paiton p.p. Ilpas. Tonoauux PJles. lllanuna
(cesepnasn wacmo xp. Tympok)

Kax BuaHO Ha mpejacTaBieHHON cxeme (puc. 2), B
CTPOCHMU paiioHa MPUHUMAIOT Y4aCTHE BYJIKAHOTCHHBIC
U Ty(OTEeHHO-0CAJOIHbIEC TTOPO/IBI ITO3THEMETIOBOTO (Xa-
nuukas K hp u Gymy¥ikunckas K bsh cButel) u nasneo-
LeHoBoro (cranucnasckas P st csura) Bospacra. B ce-
BEPHOI 4acTH paifOHa OTMEUEHBI BBIXOJbI HEOOIBIIOTO
MacCHBa IIEJI0YHO-TA0OPOUTHOTO COCTaBa MO3IHEMETIO-
BOTO BO3pacTa. JINTOreoXMMHUECKHM OINpPOOOBaHUEM
OBUIM OXBAuCHBI OPOJBI XaNHUIKON cBUTHI. OHU mpea-
CTaBJICHBI MACCUBHBIMH U IIAPOBBIMHU JIABAMH, JINTOKJIA-
CTHUECKUMH IICAMMHUTOBBIMU U MCE(HUTOBBIMH Ty(haMu
OCHOBHOTO COCTaBa. MOIIIHOCTh MTOTOKOB KOJIeOneTcst OT
3P5 no 20P30 M. bazanbeTsl P MuHganekaMeHHble MOpo-
JIbl, peXe IUIOTHbIE, MaCCUBHBIE, cofiepkatue ot 3PS5 o
40P50 % BKpamIeHHUKOB NHUPOKCEHA U IJIaruokiasa,
pexe P ceprnieHTUHU3UPOBAaHHOTO oJiuBUHA. OCHOBHAs
Macca 0OBIYHO HHTCHCUBHO XJIOPUTH3HPOBAHA C OTACIb-
HBIMHU HJUOMOP(HBIMH BBIJICJIICHUSIMHU KIMHOIHPOKCE-
Ha, TAOMUYKAMU IUIATHOKIIA3a, 36pPHAMHU U CKOTUICHUSAMHU
MarHeTHUTa, PEIKUMH 00pa30BaHUSIMH OHOTUTA U aM(pH-
0oJna akTHHOIUTOBOTO psiia. CyliecTBEHHONH 0COOCHHO-
CTBIO TIPOSIBIICHUII BYJIKAHU3MA SIBIISICTCS HAJTMUUC JACK,
IJIACTOBBIX TEJl U JKCTPY3UH MEUMEUUT-IUKPUTOBOIO
cocraBa. [aiiku umeror MmomHocTh oT 1P1.2 M go 10P
15 M ¥ npocekeHbl 0 MPOCTUPAHUIO HA PACCTOSHUE
70 150 M. OntHa U3 3KCTPY3UH UMEET BOPOHKOOOPa3HYIO
dhopmy ¢ nuameTpom Onm3 MOBEPXHOCTH 110 45 M. s
yIbTpaba3uTOB XapaKkTepHa rpydas Mmoixoc4yarocTh U Ia-
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poBad UK KapaBa€BUAHasA OTACIBHOCTD. Bbrina BCTpE4C-
Ha TaKXXe KpyMHOIIbI00Bas (pasmep oOnomkoB oT 10P
20 cm no 1P1.2 M) O6pekuns. YnpTpamaduThl XapakTepu-
3yI0TCS TOP(GHUPOBBIM CTPOCHUEM C COAEPKAHHUEM
BKparmieHHUKoB 10 60P70 %. Cpenu HuX mpeoOnagaer
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Puc. 1. PaiioHsl, B KOTOPBIX IPOBOAMIINCH 1€TAIBHbIE I'€0-
JIOTUYECKUE U U30TOIIHO-I€OXUMUYECKUE UCCIEIOBAHUS.

1 P BepxHeMesioBbIe PHIOKHETAIEOTEHOBEIC IIPEUMYIIECTBEH-
HO MECYaHO-IIIMHHUCTHIE W aJeBPUTHCTHIE 00pa3oBaHUS C
npocioIMu TyporeHHOro matepuana; 2 P mo3guemenonsieP
paHHENaleOleHOBbIE MPEUMYIIECTBEHHO BYJIKaHOTCHHBIE,
peXxe KPEeMHUCTO-BYJIKAaHOTC€HHBIE W BYJIKaHOTEHHO-0CaT04-
Hble KOMIUIEKCH nmopoj; 3 P xoMmmiekc MeTraMopHIecKUX
nopoj aomenoBoro ¢pyHnamenta; 4 P mo3gHekaliHO30MCKIE
obpazoBanus; 5 P rekToHnyeckue Hapymenus; 6P7 P paiio-
HBI AeTalbHBIX HccnenoBanui: 1 P p.p. [IpaB. Tonbauux P
Jles. lllantmua (ceBepHas gactb xpedTa Tympox), 2 P p. Uny-
nH P r. XpeOToBas (ceBepHas yacTh BamarmHckoro xpeo-
ta), 3 Pr. CaBynpu (BepxoBbe p. KUTHIIBTHHA, CEBEpHAS YaCTh
Bamarunckoro xpe6ra), 4 P IlentpansHo-KamuaTrckas 30Ha
(p.p. Kupranux P JleBas KoxnakoBa (CpexuuHEIH Xp.), 5 P
[MMapomckuiit Msic P paiion ucciaenosanuit B.C. Kamenenko-
ro (CpaBHHUTEIbHBII MaTepuaun).

OJIMBMH, KOTOPBIH 00pa3yeT 30HaNbHbIE KPUCTAUIBI pa3-
mepoMm 10 0.5P1 MM, OOBIYHBEI Takke UAMOMOpPGHBIE,
peske cierka yJUIMHEHHbIE KPUCTAIUIBI KITHHOIIMPOKCEHA,
WHOTZIAa B BHJIE TNIOMEPOIOPPHUPOBLIX CPACTAHUHN C OJH-
BUHOM. CTpyKTypa OCHOBHOM Macchl MUKDPOJIMTOBas U
UHTepcepTalbHasA. 3AE€Ch PACHPOCTPAHEHBI KIWHOIMHU-
pokceH, aMm¢pu601, (GIOTONUT, KATHUIINAT, alaTUT, IjIa-
THOKJIa3, XPOMIIITHHEINI, CTEKJIO OCHOBHOM MacChl XJI0-
PUTHU3HPOBAHO U CEPIECHTUHU3HPOBaHO. K BepXHUM uac-
TSM pa3pesa XaluIKOH CBUTHI MPUYPOUCHBI MHOTOUHC-
JIEHHBIE CUJUIBI M TIJIACTOBBIC 3alieXu rabopoanadasos.
OHH XapaKTepU3yIOTCsl HATMYMEM BKPAIUIEHHUKOB (10
20P30 %) nnaruokiasza U KIMHOMHUpOKceHa. Ha ocHoBa-
HUH COINIOCTABICHUS C APYTUMH PafOHAMU MPOSIBICHUS
XAMUIIKON CBHUTHI, TJI€ UMEIOTCSI HAXOIKH MO3AHEMEN0-
BBIX PaAMOJIAPUIl U OCTAaTKU MHOLIEPaMOB, BO3PACT ee
IMPUHUMAETCS KaK MO3THEMENIOBOH, a MO pe3yiabTaTaM
HaXOJI0K CIIOp, MBUIBLEI U (opamMuHU]Ep BO3pACT cTa-
HHUCJIAaBCKOM CBUTHI P Kak maneorneHoBbIid. PalioH HHTEH-
CHUBHO JUCJIOIUPOBAH C MpeobaaaHueM KpyTo Haiaro-
IMUX HAPYIIEHUH CyOIIMPOTHOTO U cyOMEepUANOHANBHO-
rO Xapakrepa.

Paiton p. Hnyun P 2. Xpeomoeasn
(cesepnasa uacmo Banazunckozo xpeoma)

Bonpiiass 4acTh paccMaTpuBaeMoil TEppUTOPUHU
(puc. 3) cnoxeHa AByMS pe3KO pa3IUYatOIUMKCS 110 CO-
CTaBy TOJIIAMU: KPEMHHCTO-AJIEBPOIUTOBOM, 3aHUMAIO-
I1eif BOCTOUHYIO U CEBEPHYIO YacTh pailoHa, U IMepeKphl-
Baromiell ee Ty(OreHHO-TaBOBOW, 3aHUMAIOIIEH BCIO
HEHTPATBHYI0O YacTh PAacCMaTpUBAEMOM TEPPUTOPHUU.
IlepBas Tomma xapakTepu3yeTcs IepeciIauBaHUEM Tec-
YaHUKOB, aJICBPOJIUTOB U apTUJLUIMTOB, C ooumnem KpeMm-
HUCTOTO MaTepuajia. 37eCh PAcHOJIOXKEHO TaKKe Ba
CPaBHHUTEJIBbHO KPYIHBIX TCJIa CCPIICHTUHUZUPOBAHHBIX
AJIBIIMHOTHUITHBIX FHHep6a3I/ITOB U MHOXECTBO MCJIIKUX
TCJI CEPICHTUHUTOB, CCPICHTUHU3UPOBAHHBIX MIEPUTO-
TUTOB U IUPOKCEHUTOB. BTOpas Tonmia npeacraBieHa
rpyOBIMU armoMepaToBBIMU Ty(haMmu, TypoOpeKIusiMu
C OAVMHOYHBIMU IMOTOKaMHU IIAPOBLIX JIaB 06a3aabTOBOTO
U Tpaxuba3zanbToBOro coctaBa. Iloponasl comepxar He
6omee 15P20 % BKpamJeHHUKOB KIHHOIHUPOKCEHA,
IJIaruokiasa, pexxe P cepneHTHHU3UPOBAHHOTO OJIU-
BHHA, B PAa3IMYHON CTENEHU U3MEHEHHBIE, C 00pa3o-
BaHUCM MHUHJOAJWH, BBIIMOJHCHHBIX 3MUAO0T-XJIOPUTO-
BBIM (MHOTJIa C aKTUHOJIUTOM) arperarom. Berpevaror-
cq onuHOYHBIe ManomolnHable (40P50 cm) naiiku ymbT-
PAOCHOBHOTO COCTaBa C BKpallJIeCHHUKaMH U cyOde-
Hokpuctamuiamu (10 40P60 %) onuBHHA W KIMHOIHU-
pokceHna. Ha reomorndyeckux kaprax o0e TOJNIIN OTHE-
CeHBI K MOmyTHOBCKOH (K,-P pp) cBUTE MO31HEMENO-
BOTO MJIM MEJ-TaleoleHOBOro Bo3pacTa. OHAKO pe3-
KO€ pa3Nuyuue B JUTOJOTHH U IPOCTPAHCTBEHHAS CO-
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Puc. 2. Cxema reosioru4eckoro cTpoe-
Hus paiiona p.p. I[Ipas. Ton6aunkPJles.
lanuHa (ceBepHas yacTh xpedra Tym-
poK).

1P5 P BemecTBeHHBIC KOMILICKCHI: [ P Tydo-
TeHHBIE IIeCYaHUKH MUOILIEHOBOTO BO3pacTa,
2 P ocalouHO-BYJIKaHOT€HHBIN I1aJI€Or€HOBO-
ro Bo3pacTa (pa3JIMYHbIe TOJIIH ITOPOJ CTa-
HUCIaBCKOil cBUTH P | stj_), 3 P ocagouno-
BYJIKAHOTGHHBIH IO3JTHEMEIOBOTO BO3pacTa
(6ymyiiknackas csuta Kybsh), 4 P cyme-
CTBEHHO BYJIKAHOTEGHHBIH ITO3HEMEIOBOTO
BO3pacTa (pa3JnyHbIe TOJIIU OPOJ XalHUIl-
ko cButhl Kyhp), 5 P cunnel u miractoBbie
Tena rabopoanaba3oB MO3AHEMEIOBOTO BO3-
pacta, 6 P BepnuThl, TUPOKCEHUTHI, Tadb0po,
JIUOPUTHI M03AHEeMeNnoBoroPnaneorenoBoro
Bo3pacTa (HeOOoIbIIOe UHTPY3UBHOE TEJIO),
7 7 P naiiku 6a3anbToBBIX mOpdupuTon, § P

5530

JNalKu, CUILIBL, SKCTPY3UHU MEHMEUUT-IUKPU-

TOBOT'0O KOMIIJIEKCA MO3JHEMEIOBOI0O BO3pa-

cta, 9 Preonoruueckue rpaHuisl (yCTaHOB-

JIeHHBIC, mpeanonaraemseie), /(0 P rpanuma

HECOTJIaCHOI'O 3aJICraHUA HCOTCHOBBIX 06pa—

30BaHUM, // P TekToHMYecKHEe HApYyIICHUS

(mpocnexeHHsle, npeamnonaraemeie), /2 P

DJCEMCHTBI 3aJiICraHusd CJIOUCTBIX 06p330Ba-

HUH, /3 P anemeHTHl npoToTeKTOHUKU. Co-
CTaBlieHAa 110 MaTepuayiaM IOJIEBBIX paboT
A.B. KonockoBa u B.A. CenuBepcroBa,
1970 r.

16°15' B.A.

MPS’KEHHOCTHL MAaCCUBOB aJIbIIMHOTHUITHBIX FI/IHep6aSI/ITOB
(amamoru ux BcTpevarorcs B xpedTe Kympou u Ha momy-
OCTpOBax) U 00pa3OBaHUN KPEMHHCTO-aJIEBPOIUTOBON
TOJIIIN CBUJICTEIBCTBYET O BOZMOXKHO OOJIbILIEM BO3pac-
THOM pa3pbIB€ 3TUX TONIL. B ceBepo- u roro-3amnajgHoi
YacTH paifoHa JIOKaJbHO B 30HaX CyOMEpHIMOHAIBLHOTO
MpoCTHUpPaHUs OTMEUYCHBI MCJIKHUE TCJIa JUOPUTOB U y4dac-
TKH TOJIEBOLIITATOBOI0 METAacoMaTo3a, BEpOsTHO, Doliee
MOJIOJIOTO Bo3pacTa. B 10xkHOI "acTu paitoHa 060co0-
JICHHO BBIJCNSICTCS MauKa JaB U BapHOIUTOBBIX Ty(oB
YJIBTPAOCHOBHOTO cocTaBa (xpebroBckas csura K P
P hr). KonnuecTBo BKpamieHHUKOB U CyOdeHOKpucTa-
J0B B 3TUX nopojax konedsercs ot 30P40 mo S0P60 %.
Cpenu HUX MpeoliaialoT 30HaJIbHBIE BBICOKOMArHe3u-
aJbHBIC OJMBUHBI, pa3Mep KOTOPBIX kosebneTcs ot 1P3

no S5SP7 mM. Penkue BKpameHHUKH KIMHONMMPOKCEHA
UMEIOT cocTaB auoncuaaPcamuTa u pasmeps! He Oonee 1P
2 mmM. Ponb 3TOro MuHepana B cocTaBe BKpAIJIEHHUKOB
pesko Bo3pactaeT (no 40P45 %) B meno4Ho-yabTpaoc-
HOBHBIX ¥ OCHOBHBIX Pa3HOBHUIHOCTSAX MOPOJ] BajJaruHc-
Koro komruiekca [13]. B ocHOBHOI Macce ynbTpaoCHOB-
HBIX BYJIKaHUTOB OTMEYAIOTCS MHUKPOJUTHI M OTICIbHBIC
3epHa KIMHOMUPOKCEHA, XPOMIIMUHEIHIOB, MarHETUTA,
OMOTHUTA, araTUTa, TaKKe BBLACICHUS ACBUTPOPUIUPO-
BAaHHOTO M CEPIIEHTUHU3UPOBAHHOTO CTekia. Kak BHIIHO
Ha cxeme (puc. 3), mopobl paifoHa UHTEHCUBHO JIHCIIOIH-
poBaHbl. B paiioHEe BBIXOIOB IyHHUT-TaplOyprUTOBOTO
MaccuBa T. [lomyTHOHM HameuyaeTcs XOpoIIo BhIpaKCHHAs
CTPYKTypa LEHTPAJIBHOTO THIA, C HAJIBUHYTHIMU Ha HEe
OJI0KaM¥ TIOPOJ] BYJIKAHOTEHHOH TOJIIIIH.
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Puc. 3. CxeMa reoioru4eckoro crpoe-
Hus paiiona p. Unyun P r. XpeOroBas
(ceBepHas yacTh Banarnuckoro xpe6Ta).

IP3 P BeniecTBeHHBIE KOMIIJIEKCHI ITO3HEME-
noBoroPmnaneoneHoBoro Bo3pacra: I P meii-
MEYHUT-ITUKPUTOBBIN (XpebToBcKkas cButa Kj-
P hr), 2 P tydorenno-naBoBsiif, 3 P kpewm-
HHUCTO-aJICBPOJUTOBBIN (MMOMYTHOBCKAS CBH-
ta K»-Ppp), 4 P Mmenkue tena rabopo-cue-
HHUTOB, THOPUTOB, MUKPOJIHOPUTOB MO3THE-
MenoBoro (?) Bo3pacta, 5 P 30Ha mienouHo-
ro Meracomarosa, 6 P Tena ceprneHTUHU3HU-
POBaHHBIX AJbIUHOTHIIHBIX TUIEPOA3ZUTOB
MO3JHEMEIOBOTO BO3pacTa, / P mimocko-
CTHBIC DJIICMECHTHI MPOTOTCKTOHUKH, & P 31e-
MEHTEHI 3aJieTaHusl ciaouctoctu, 9 P reomno-
ruyeckue rpaHunsl, /0 P TekToHHYeckue
HapymeHus (MIPOCIeKEeHHbIE, Mpeamoiarae-
Mble). CocTaBiieHa MO MAaTePUAIOM MOJIEBBIX
pabot A.B. Konockosa u B.A. Cenuepcro-

160°00’ B.A4.

Paiion 2. Cagynvu (6epxoeve p. Kumunveuna,
cegepHan yacmey Banazunckozo xpeoma)

I'eosoruueckoe cTpoeHue pailoHa ¢ y4eToM JaH-
HBIX J€TaJIbHON I€0JIOTMYECKON ChbeMKU U MaTepHUalIOB
ABTOPOB MPEJCTABICHO HA pUC. 4. 3A€Ch PAa3BUTHI Ty(bI
1 J1aBbl 0a3albTOB, TPaxu0a3albTOB, aHIE3UTOB, TPAXH-
AHJE3UTOB U MOPOJ] YNbTPAOCHOBHOTO COCTaBA MO3IHE-
MejoBoroPnaneoneHoBoro Bo3pacTa, OTHECEHHBIE K
Pa3IMYHBIM TONIaM nonyTHoBckod (K -P pp) cBUTHL.
[Tauka 7aB ¥ BapHONHUTOBBLIX TY()OB yIBTPAOCHOBHOTO
cocTaBa OTHOCHTCS K XpeOToBckoii ceute (K -P hr). B
BOCTOYHOHN M I0TO-BOCTOYHOHN HACTAX pailoHa pa3BUTHI
6osee MOJIObIE TEPPUTECHHBIC OTIOXKEHUS TIOIIEBCKON
(#,-N,ts) cepun OMMroneH-MUOLEHOBOTO Bo3pacra. B
LEHTPAJIBLHON YacTH pailoHa BCKpBIBaeTCS HEOOIBIION
JyHUT-BEPJIUT-KINHOMUPOKCEHUT-TA00POBLII MaccuB.
Menkue Tenaa TOro e cocraBa (a Takxke nuada3oB U
JUOPHUTOB) U JAMKU TUOPUTOB U yIbTpaMaUTOB (MOII-
HOCTBIO OT MepBBIX MeTpoB 10 30P50 M) mocTarodno

Ba, 1970 1.

OOBIYHEI cpeau 0Caa04YHO-BYJIKAaHOTCHHBIX TOPOA MEJI-
MaJICOLIEHOBOTO BO3pacTa. ba3anabTsl B OCHOBHOM UMEIOT
MUHAAJICKAMEHHYIO U 3€JICHOKAMEHHYIO TEKCTypy, CO-
Jep>KaT BKPAIVICHHUKY MJIarnoKiIas3a U KINHOMHPOKCE-
Ha. Ty}s! yIbTpaOCHOBHOI'O COCTaBa HHTEHCUBHO CEp-
MEHTUHU3UPOBAHBI, COAEPHKAT PEIUKTOBBIC 3€pHA ONH-
BHHA. B HECKOJIbKMX OOHaXXEHUSAX CpPeu ITHX Ty(hOB
ObLTH 0OHAPYXKEHBI OKpPYTIBIe 000co0IeHUS (pa3MepoM
ot 3P5 cm m0 15P20 cm) kapO6oHaTuTOB. OHU CIIOKEHBI
eIMHUYHBIMHI (PEHOKPUCTAIIAMH, PEXE CPOCTKAMHU KPH-
CTaJJIOB, @ B OCHOBHOM PEIIMKTOBBIMU (hOPMaMH KIHHO-
MUpOKceHa (coctaBa auoncuaPdaccant), CKOTUICHUIMHA
MEJIKUX 3€peH IpaHara, CyIeCTBEHHO aHIPaJuTOBOTO
CcOoCTaBa, MarHETUTA, IIOIPYKEHHLIMU B XJIOPUT-CEPIIEH-
THUH-KapOOHATHYIO OCHOBHYIO Maccy. llIupoxo mposisie-
Ha KaK CKJIaauaras, Tak ¥ OJIOKOBasi TEKTOHMKA.
HenTpansno-KamuaTckasi 30Ha

Bynkanuueckas IeATEIBHOCTh IO3HEMEIOBOroP
MaJICOI[EHOBOTO BPEMEHH Ha PAcCMATPUBAEMOIl TEPPHUTO-
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Puc. 4. Cxema reosornueckoro crpoenus paiiona r. CaByibu (BepxoBbe p. Kuruibruna, cesepHas yacth Banarus-

CKOTO XpebTa).

IP7 P BemecTBeHHBIC KOMILUICKCHI: / P TydoreHHsie mecuyaHUKHN OJUTOLCH-MUOI[EHOBOTO Bo3pacTa (TrIeBckas cepust P3-Nits);
2 P MeliMeUUT-NMUKPUTOBBIA MO3MHEMeoBoroPnaneoneHoBoro Bo3pacra (xpedroBckast ceuta K,-PRhr); 3P7 P pasnuunsie
MayKu BYJIKaHOTEHHO-0CAJO0YHBIX TOPOJ MOMYyTHOBCKOHW CBUTHI Mo3aHeMenoBoroPnaneonenosoro so3pacrta (K,-Ppp); 8 P

MEJIKMEC UHTPY3UBHBIC TECJIa F366pOCI/ICHI/ITOB, JAUOPUTOB; 9P

TE€Jla CCPICHTUHU3UPOBAHHBIX rapu6yerTOB, BEPJIUTOB, MHUPO-

KCCHUTOB MO3JIHEMEI0BOTO Bo3pacTa; /(0 P naiiku rab6ponuadazos; // P naiiku mukpuT-MmeiiMeduToBOr0 coctana; /2 P reo-
JIOTUYECKUE TpaHUIlbl (YCTAHOBJICHHBIC, MMPEATIOaracMbie, HECOTIIACHOTO 3alieranus mopona); /3 P TekToHn4Yeckue HapyIie-
HUs (TIpOCIIeKeHHBIe, TpeanonaraeMeie); /4 P nunonepamossie ciou; /5 P aneMenTs 3aneranus nopoxa. CocTapieHa o Marte-
puanam noseBsix pabot A.B. Komockosa u B.A. CenusepctoBa, 1970 r.; A.B. Konockosa u I'.b. ®nepora, 2003 1.

puu (puc. 5) mpeAcTaBiIcHa IOPOAAMH, BXOAAIIMMH B CO-
cras upynetickoit (K ir) u kupranukckoit (K -P kr) cBur.

Hpyneiickasa ceuma. OOpa3oBaHUs] UPYHEHUCKON CBU-
TBI PA3BUTHI Ha BOCTOYHBIX CKJIOHaX CpeanHHOTO XpeoTa
npepbIBUCTON nojocoi mupuHoit ot 1P3 no 10P15 kM,
IpoTruBaroleiics or BepxoBuil p. Muu Ha ceBepe 10
pexkn Ozepnas Kamuarka Ha tore. OHU MpencTaBiIeHbI

TCPPUTCHHO-KPEMHUCTBIMHU (l)J'II/IH_IOI/II[HI)IMI/I OTJIOXKCHU -
MH (TIECYaHHUKH, aJIeBPONUTHI, KDEMHHCTBIE CIIAHIIbI, Ty(]-
(UTHI), CIAralOMUMHU IPEUMYIECTBEHHO HIDKHUE YacTH
paspesa, U BYJIKaHOI'€HHO-0CaJI0OYHBIMH HAKOIUICHHUSIMH,
TATOTEIOLIMMH K €ro BepXaM. Bynkanudeckas cocrapisio-
masi BKJIIOYAET Ty(bl U JaBbl 0a3a1IbTOB, aHAE3U0a3ab-
TOB, TPax10a3aIbTOB, PEAKO aH/e3UTOB. [lopoasl MaccuB-
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158:00’ HbIC, MHHJAICKAMEHHbIE, TOPPUPOBON CTPYKTYpHI.
Bxpamnenauku coctaBisitor 15P40 06. % u npencrasie-
HBI B [IEPEMEHHOM KOJIIMYECTBEHHOM COOTHOIICHHUH KJIH-
HOIIMPOKCEHOM, IUIarnOKJIa30M, B MEHbIIEH cTeneHu P
ampub0o10M. OCHOBHASI Macca XapaKkTepU3yeTcs pa3Hoi
CTENEHbI0 KPUCTAIIMYHOCTH ¥ MeTaMop(u3ma.
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7 -
< Momnocts upyseiickoii cButsl P 3000 M. Ha ocno-
©
© BaHMU HAXOAO0K (b1opbl 1 (ayHbI BO3pACT MOPOA CBUTHI P
< CaHTOH-KaMIIaHCKUH.

Kupeanuxcxaa ceuma. O6pa3oBaHus dTOH CBUTHI
MPECTAaBJICHBI JIOKAIbHO, OOHAXasICh B Mpeeiax Mio-
[IaJId Pa3BUTHUA TOPOJ UPYHEHCKON CBUTHI B OacceifHax
pek Yenrnyra, IIpas. u Jles. Kupranuk, Illapomckas, B
ucrokax pek JKynanka, borganoBckas, Ha 1eBoOepexbe
p. AnznpuanoBka. OTHOCUTEIBHO UPYHEHUCKOH CBUTHI
OHM 3aHHMMAIOT 0oJiee BBICOKOE cTparurpaduueckoe mo-
noxeHne. Kupranukckasi cBUTa COAEPKUT Ty(oreHHo-
0Ca/I0uHbIe, 0CAJOYHbIC OTIOXKECHMS, JIABbI, JIABOOPEK-
quu, Tysl, CyOByIKaHHUECKHE Tena u aaiku. Ilo mer-
porpagudeckiuM 0COOEHHOCTAM 37€Ch BBIICISIOTCS JIBE
acconuanuu: 1) cymecTBeHHO Miarmokiasosas P Oa-
3aJIbTHI, TPAXnUOa3adbThl, TPaXUaHAC3U0a3aNbTHI, TE(h-
54°40|  pUTHI, CyOIIeTI0YHbIe 0a3aIbThl TOBBIIIEHHOW THTAHKC-

¢ TocTH, TaTHTHI, ScCeKCUTHI (CyOBYIKAHNUECKHE Tea) 1
2) GecmmarnokiasoBasi P abcapoKHUThI, aHANBIIUMOBBIE U
SMUICHITUTOBBIC IIOHKUHUTHI (JIaBBI, CyOBYJIKAaHHUYECKHE
Tela U Jailku), OPTOKJIA30Bble MTUPOKCEHUTHI (CUILIBI).
[Toponsr epBoit acconuanuu oObIYHO conepkar ot 10P
20 1o 40 % BKpaIJIeHHUKOB CaJUTa, TUIarMoKJIa3a, MarHe-
TUTA, MTHOT/Ia TUAPOOUOTHTA M OPTOKIIasa (B JaTurax). B
CHJUIaX U CyOBYJIKAHHUYECKHX TeNax CTPYKTypa nopdupo-
BujHas P 31echk B OOIBIIOM KONTNYECTBE MOSIBIISIIOTCS CY0-
(eHOKpHUCTAIIBl U MUKPO(EHOKPUCTAIIBI MHPOKCEHA,
IUIaTHOKJIa3a. Bropas acconmanus mpy TOM e MPOLEHT-
HOM COJICp>KaHUU BKPAIUICHHUKOB OTIMYAETCSI OTCYyTCTBH-
€M Cpeay HUX IUIarnokiasa (IIHPOKO paclpoCTpaHeH ca-
TUT) ¥ OOMBINEH POJIBIO CPEIM HUX OPTOKIIa3a, HATMIYUEM
(heHOKPHCTAIIOB aHAJIBIMMA U SMUICHIINTA U BKIIIOYE-
| HUH JeiluTa B TUPOKCEHaX. BylKaHUTBI KUPraHUKCKON
158°00 B.4. CBUTHI MECTaMHU TIOJBEP>KEHBI HHTCHCUBHOMY METacoMa-
L7 Moo [ J4 [_"]5 [, 6 THYECKOMY MU3MEHEHHIO M HECYT CJIEbl PETHOHAIBHOTO

7 -8 | 1o [ 10[==]11 3elIEHOKAMEHHOTO MeTaMopdu3ma. MOIIHOCTh CBUTHI

A\

\
- L
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Puc. 5. Cxema reosoruueckoro ctpoeHus paiiona Cpenunnoro xpedra Kamuatku (p. Kupranuk P p. Jlesas Konnakosa).

I1P7 P BemecTBeHHBIC KOMIUICKCHI: / P ueTBepTHUHBIC 00pa3oBaHus, 2 P cylecTBEHHO JIaBOBBIIl paHHEUETBEPTUYHOTO BO3pa-
cra, 3 P ocajouyHO-By/IKaHOTEHHBI MHOLIEHOBOTO Bo3pacTa (6epeszoBckas ceuta N br), 4 P cynmecTBeHHO ByJIKaHOTEHHBIN 1
5 P trydorenHo-ocanouHbiii mo3aHeMeT0BOoroPnaneonenoBoro Bo3pacra (kupranukckas csuta K,-Pkr), 6 P cymectBenHO
BYJIKAHOTCHHEIH 1 7 P kpeMHHCTO-TyQOreHHBIN O3 1HEMeNI0BOro Bo3pacTa (upyHeiickas csurta K,ir), 8 P maccuBsl ra66po-
I'PaHOIMOPUT-TPAHUTOB MUOIIEHOBOTO Bo3pacTa, 9 P cioxHo nudpdepeHnupoBanubie (OT JyHUTOB 10 MOHI[OHUTOB M CUCHHU-
TOB) HHTPY3UBHBIC NPOSBICHUS NO3qHEeMenoBoroPnaneoreHoBoro Bo3pacra, /0 P reonorunueckue rpanunsl (ctpaturpadu-
yeckue u panuanbHeie), // P TekToHMYecKne HapynieHUs (IPOCIeKEHHBIE U IIpearnoaraemMsie).

CocraBiieHa o MatepuaoM mojeBbix pabot: [.b. ®nepora, A.B. Konockosa O.H. Bosxsramna (1960P70 r1.) ¢ Mcnoib30BaHu-
€M MaTepHajIoB reoJIoro-ChbeMOYHEIX padoT.
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onenuBaercs B npenenax 3000 m. ITo coBokynHocTH na-
JIEOHTOJIOTMUECKUX HAXOOK U onpenenenuil K-Ar Bo3pa-
CTa [OpPOJ BO3pACT KUPIaHUKCKOM CBUTBI COOTBETCTBYET
nosgHeMy MeinyPcpenneMy soueny.

To, uTO MIOIIAAN PA3BUTHS BYJKAHHUECKUX 00pa-
30BaHUM UPYHEHCKOM U KMPraHUKCKOM CBUT IPOCTpaH-
CTBEHHO COBMEUICHBI, 103BOJIAET IIPEIOIaraTb Hace-
JIOBaHUE LIEHTPOB BYJIKAaHU3Ma U IIPEEMCTBEHHOCTb €T0
xapaktepa. Ilopoas! 00erx CBUT HHTEHCUBHO AUCIIOIH-
POBaHBI, CMSATHI B KPYThI€ CKIAAKU M Pa3OUTHI MHOTO-
YHCICHHBIMU Pa3pPBIBHBIMHU HAPYIICHUSIMU HA OJIOKH.

AHAJIUTUYECKHE METOAUKHU

Jns uccnenoBaHUM MCIONB30BAlUCh HAaUMEHEE
M3MEHEHHbIe 00pa3ibl TOPHBIX Mopoa. OmnpeneneHue
OPOI000PA3YIONUX OKUCIIOB BBIMOJTHEHO KJIacCHYeC-
kUM MetogoM TMokpoiV xumMuu B AHAIUTUYECKOM
nentpe UBuC IBO PAH (ananmutuxu: T.B. Jlonrosa u
I'B. Jlen) u peHTreHO-(I0OPECICHTHBIM METOO0M
(RFA) B UnctutyTe reoxumun CO PAH, UpkyTtck (ana-
mutuku: Knumosa A.K., Kosanp JI.I1.) Ha kBaHTOMETpE
CRM-25. KoHueHTpaluu# 3JeMEeHTOB-IIPUMECEH ompe-
nenstiuchk MetonoM ICP-MS Ha macc-criekTpomeTpe ¢
UHIYKTUBHO-CBSI3aHHOU 1iasmoil PlasmaQuad3 TVG
ElementalYB MHCTUTYTE aHATUTHYECKOTO TPHOOPOCT-
poenuss PAH (1. Canxrt-IletepOypr). s koHTpoms
npeliha OTHOCUTENBHOM 4yBCTBUTENBHOCTH IIpubopa B
cepun mpoO (5P10 mpol6) mpoBoaMIHCH H3MEPEHUs
CTaHJApTHBIX pacTBOpoOB Tskenbix metannoB (Ti, Cr,
Ni, Cu, Pb), a Takxe crangaptHoro oopasua BCR-1.
Kamnbposka npubopa nis ananuza REE mpousBoau-
Jach 1O MHOTO3JIEMEHTHOMY CTaHJapTHOMY PacTBOPY
peIKO3eMEIbHBIX JJIEMEHTOB MPOU3BOJCTBA (UPMBI
TMatthew JohnsonY. OTHOCHTENBbHAS HOTPELIHOCTD OII-
penenenus aneMeHToB He npesbimana SP10 %. M3me-
peHus uzotonHoro cocraBa Nd npoBonunuce B I'eomno-
ruyeckoM nactutyte KHIL PAH (r. Anatutsl) Ha cemMu-
KaHaJIBHOM Macc-crekTpomerpe Finnigan P MAT P 262
(RPQ). [TorpenrHoCTh BOCTPOU3BOJUMOCTH H30TOITHO-
ro coctaBa Nd crangapra La Jolla = 0.511833+6 (20,
N=11) ne npessicuna 0.0024 % (2c). Takas xe mo-
TPEIIHOCTh TOJy4YeHa TPU U3MEPEHUAX MapajulelbHbIX
aHAJIM30B HOBOTO SAMOHCKOro cranpapra JNd.I=
0.512072+2 (20, N=44). Oubka B '’Sm/'*“Nd orHO-
NICHUSAX MPUHITA MPU CTATUCTUYECKOM OOCUYeTe KOH-
nentpanuit Sm u Nd B crannapte BCR-1 u cocrasnser
0.2 % (20) P cpennee 3HaueHUE U3 CEMU U3MEPEHUH.
Xonoctoe BHyTpuiiabopaTopHoe 3arpsizHeHue mo Nd
paBHo 0.3 ur 1 no Sm P 0.06 ur. MI3MepeHHbIe U30TOII-
Hble oTHOmIeHHs Nd ObLTM HOPMalU30BaHbBI MO OTHO-
mrenuto "$Nd/*Nd = 0.241570, a 3areM mepecyuTaHbl
Ha ortHomeHue '*Nd/"Nd B cramgapre La Jolla=
0.511860.

COBEHHOCTHU BEHIECTBEHHOI'O COCTABA
HeTpOFeHHLIe 3JE€MEHTBI

HoBrle naHHBIE 0 COCTaBE BYJIKAHUYECKUX MOPOJT
U3yUYCHHBIX PETHOHOB Npe/CTaBIeHb! B Tabnumnax 1P3, a
auarpamMmsl puc. 6P7 oToOpa)kaloT Kak HOBBIE, TaK U
UMEIoIIuecs JINTepaTypHble MaTepuansl. Kak BuaHO U3
IPECTaBICHHBIX MAaTEPHUAJIOB, PACCMaTPUBAEMBIE BYII-
KaHUTHI 00pa3yIOT HEMPEPHIBHBIN CIEKTP COCTABOB, Ba-
PBUPYIOLINX B OTHOCUTEIBHO Y3KOM JHAMa30He KpeMHe-
kuciaoTHocTH (0T 43 % 10 59 %) npu 3HAYUTETHHBIX Ba-
puanusax maraesuansHocTa (Mg=46P94) nmopoa. Cywm-
MapHOe CoJiepXKaHue menoueii B 0a3uTax Koneosiercs ot
3 1o 12 % B 3aBUCHUMOCTH OT MEHSIOIIETOCS COJepKa-
Hust SiO,, ¥ 10 3TOMY NPHU3HAKY OHM OTHOCATCS K Cy0-
MEeIOYHON 0a3anbT-Tpaxuanae3nbda3aibToOBOH cepuu
(puc. 6). BMecte ¢ Tem, 4acTh COCTaBOB OTKJIOHSETCS B
CTOPOHY MEHBIIETO COJCPKAHMA IenoueH (mpenmyIie-
CTBEHHO /s mopoj Banarurckoro xpe6Ta) nmubo noma-
JlaeT B 00JIacTh IIENOYHBIX 0a3albTOB (KMPraHUKCKOU
cBuThl CpenuHHOro Xpedta). CyMMapHOe cojep:KaHue
Na,O u K,O B ynerpamadurax, o npeJacTaBIeHHbIM Ma-
Tepuanam, koiebdnercs ot 0.1 no 3 %, HO, MO JaHHBIM
[11], moxxet Bo3pacTars 10 10 %. [To-BuarMomy, ux cie-
JyeT pacCMaTpUBATh B COCTABE €ANHOTO MEHMEUHT-TIHK-
putoBoro psaa. OT mogoOHOrO THNA MOPOJ KOHTHHEH-
TambHBIX oOmactell (MaiimMeua-KoTyiickuii peruoH) Kam-
YaTCKUE yIbTpaMaUThl OTAMYAIOTCS MOHMKEHHOU TH-
tanuctocThio (TiO, e Gonee 0.7 %). [To cooTHOmEHUIO
OOIBIIMHCTBA KOMIOHEHTOB U MarHe3HaabHOCTH MOPOJT
(puc. 7) HabmogaeTcsi HEMPEPBIBHBIN MEPEX0J] OT YJbT-
pamaduToB k 6a3ampronaam. Ilpu 3ToM nuamnazoH Kose-
0aHMif COCTaBOB BYJIKAaHUTOB 3aMETHO pACIIMPSETCS.
HaunnaioT ycMaTpuBaThcsi HEKOTOpPhIC (BeCbMa HE3HAUH-
TEJIbHBIC) IPOBUHIMATIBHBIC U CepUAIbHBIC pasnnuus. B
nopojax IIOMIOHUTOBOM CepHM BBIAEISCTCS I'pymma ¢
noBbleHHBIM conepkannem TiO, (puc. 7a). Kannesas
IIEJIOYHAsT CEepUs 3TOTO PETHOHA XapaKTepH3yeTcs He-
CKOJIbKO TIOBBILICHHBIM conepkanuem P O, (puc. 76) u
MnO (puc. 7¢), nHo noumxkenusim P AL,O, (puc. 78).
[Tocnennee, BEpOSITHO, COTIacyeTcs ¢ INIaBHBIM MUHEpa-
JOTHYECKUM OTIMYUEM 3THX CepHil (IIarnoxmnascoaep-
JKalas IOMIOHUTOBAs U Oe3IUIarHoKIa30Bas Kanauenas
menodHas). CocTaBel MOPOJ BOCTOYHBIX XPEOTOB MO
IJIABHBIM TIETPOTCHHBIM KOMIIOHEHTAM IIEJIMKOM PacIoia-
raroTcs B TI0JIE COCTaBa IIOMIOHUTOBOU cepun CpeTuHHO-
ro xpe0Ta. Tonpko yacTk Todek 6a3ansToB Xp. TymMpok oT-
BEUAIOT MEHEE IIMHO3EMHUCTHIM COCTaBaM KaJMEeBOH IIe-
JIOYHO cepuu KUPTaHUKCKOW CBUTHI (pHC. 7B).

PenkodjieMeHTHBII COCTaB NMOPOJ

Kak BuaHO Ha AuarpaMmMax puc. 8, OOIBIIMHCTBO
TOYEK COCTAaBOB BYJIKAaHUYECKUX IIOPOJ H3YUEHHBIX
pailoHOB pacronaraercsi B 1oJie IIIyTOHHYECKUX o0pa-
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Tadauna 1. Xumnueckuii cocras (Bec. %) nmopoa xpedéroB Tympok, Banarnnckuii, CpeauHHbIii.

1 2 3 4 5 6 7 8 9 10 11 12 13

KOMIIOHEHT

7032/10 | 7034/2 | 7042/2 | 7054 |7065/1| 7072 | 7032/4| 7043 | 7088/4 | 7032 | 7041 | K-7134 | 7012/1
SiO, 48.7 4418 46.76  40.12 4532 5277 46.53 4948 56.03 40.69 45.84 453 4562
TiO, 0.54 0.38 0.5 0.3 0.43 0.35 0.5 0.45 0.66 0.27 0.51 0.77 0.53
Al,O4 11.85 1071  14.51 5.54 926 1471 1088 12.76 15.76 5.2 14.65 1648 11.77
Fe,0; 3.01 3.75 6.56 5.67 4.51 4.19 4.42 9.86 3 4.07 5.57 7.73 5.87
FeO 6.18 6.89 5.51 5.8 7.04 3.5 6.01 5.17 8.05 6.03 5.57 6.47
MnO 0.13 0.2 0.23 0.19 0.17 0.16 0.24 0.14 0.12 02 022 0.24 0.16
MgO 7.2 1437 8.02 243  13.65 6.66 9.32 6.91 1.76 2622 8.65 6.34 10.18
CaO 10.34 1024 10.36 6.86 10.25 6.76  12.09 1047 349 6.08 9.43 8.74 9.61
Na,O 2.16 1.24 2.03 0.16 0.76 3.28 0.57 1.52 0.29 0.17 2.31 2.85 0.81
K,O 1.39 1.29 1.94 0.05 2.87 3.78 3.47 4.92 12.1 0.31 1.89 1.47 3.03
P,0;s 0.29 0.36 0.39 0.24 0.33 0.36 0.28 0.20 0.38 0.13  0.36 0.17 0.26
H,0- 0.67 1.82 1 2.11 331 0.38 1.72 HET 0.35 1.46 1 HET 2
H,O0+ HET 4.26 2.4 8.7 HET 2.74 HET HET HET Her  3.24 HET HET
H,O o6mr. 0.68 HET HET HET 3.85 HET 3.14 3.14 1.36 6.6 HET 4.01 5.6
CO, 7.28 HET HET HET HET HET HET HET HET HET HET HET HET
cyMmma 10049  99.69 100.21 100.04 99.7 9957 99.17 99.86 10047 9945 99.7 99.67 101.91

14 15 16 17 18 19 20 21 22 23 24 25 26 27

KOMITOHEHT

7271 | 7186 | 7162 | 7392 | 7388 | 7358 | 7479-3 | 11-1/24 | I" 3-63 | '97/35 | ' 97/38 | T' 97/39 |T" 97 40 | Mm-4053
SiO, 39.72 49.06 50.42 40.80 50.51 49.74 4434 39.85 4156 49.70 51.08 55.86 5031 51.04
TiO, 0.2 0.66 0.54 024 0.54 0.7 0.24 0.82 0.3 0.85 0.76 0.50 0.66 1.50
Al,O4 2.36 13.18 12.16 4.34 15.01 1743 6.13 2.19 528 16.89 14.28 17.81 16.00 17.94
Fe,0; 575 5.66 123 9.85 218 2.66 4.46 5.78 9.6 8.65 10.43 6.40 10.96 8.77
FeO 4,16 3.41 Her Her &8.05 7.18 5.89 4.6 HET HET HET HET HET HET
MnO 0.25 0.16 0.18 0.14 0.15 0.23 0.15 0.2 0.15 0.15 0.20 0.12 0.18 0.19
MgO 3393  9.07 8.55 28.92 497 4.03 2245 14.54 30 5.47 4.84 2.80 5.00 4.27
CaO 2.88 1047 9.4 556 1229 8.59 7.22 19.91 547 6.29 9.24 418 10.54 6.02
Na,O 0.1 2.96 293 0.14 246 2.19 0.12 0.76 0.5 4.44 3.03 4.32 4.54 5.99
K,O 0.09 144 1.68 0.04 1.18 2.33 0.04 0.48 0.36 2.39 3.75 5.86 0.65 0.75
P,05 0.11 0.15 0.21 wer 0.35 0.26 0.08 0.52 0.1 0.33 0.58 0.35 0.36 0.27
H,0- 0.62 HET wer wHer 0.13 0.37 1.73 0.52 HET HET HET HET HET HET
H,O0+ 9.58 HET HET  HET  HeT HET HET HET HET HET HET HET HET HET
H,0 o6m1. HeT  3.69 1.54 9.60 2.04 5.51 7.24 3.97 6.42 4.78 1.74 1.50 HET 3.28
CO, HET HET HET HET  HET HET HET 5.94 HET HET HET HET HET HET
cyMmma 99.75 9991 99911 99.63 99.86 101.22 100.09 100.08 99.74 9995 99.93 99.7  99.19 100.02

Ipumeuanue. 1P13 P xp. Tympok (BepxoBss p. [Ipa. Tonbaunk), xanunkas ceuta: 1 P OL-Px 6a3ansT, 2 P mienouHoi mukpo6a3asT,
3 P Px nopowupur, Hekk, 4 P nukput, cui, 5 P menounoit mukput, 6 P Px-Pl 6a3anst, 7 P Px-Pl 6a3anst, miacroBas
3anexb, 8 P Px mopduput, morok, 9 P Px-Pl 6a3aner, 10 P nmukpur, 11 P Px 6a3anst, naiika, 12 P Pl nmopdupur, 13 P
6azanbr, naiika; 14P22 P Bamarunckuii xpebert, 14 P mukput, p-on . XpeOGToBO#, XpedToBCKas cButa, 15P22 P momyTHOB-
ckas cputa: 15 P nua6as, cum, BOmumsu 1. [lomyTHo#, 16 P Ol-Px 6azanet, BOnu3u r. [lonyTHO#, 17 P nmukput, BOIM3H
r. [TonytHO#, 18P19 P 6a3anbTsl, k ceBepy oT I. [TomyTHo#, 20 P iukpo6azanst, xp. [lupoknuii, 21 P kap6onarut, 060co0-
JICHUE B IHUKPUTOBOM Ty(de, BepxoBbs p. Kutuisrunoi, 22 P nukpur, naiika, . Octpas; 23P27 P Cpexunssblii xpeber,

paiioH p. Xum, 6a3abThl OTJEIBHEIX TOTOKOB, 23P26 P upyHeiickas cButa, 27 P kupranukckas CBHTa.

30BaHUll, 4TO JIMIIHUN pa3 IOAYEPKUBAET OTHECEHUE UX
K €AMHOU ByJIKaHO-IUTyTOHNYeckol opmaruu. CoBmMec-

THOC paCCMOTPCHUEC AUarpaMm 5TOro puCyHKa IMO3BOJISA-

€T BBLJICIINTD B Mpeaesax o0men 11 BceX paloHOB cyo-

IMIETOYHON  0a3anbT-TpaxuaHe3n0a3aabTOBON  Cepuu

BYJIKAHMYECKOT'O KOMIUIEKCA J[Ba MO/ATUIIA: a) 00OTaIIeH-
HBI BBICOKO3apsAHBIMU PEIKUMHU deMeHTamu (Zr, Hf,
Nb), ypanom, Topuem, HO 00eTHEHHBIH pyOuIUEM, Me-
Hee IeJI0YHOM, Hanboliee pacnpocTpaHeHHBIH B Bana-
THHCKOM XpeOTe M B KaKOH-TO Mepe COMOCTaBHUMBIN C
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Puc. 6. Iuarpammer (Na,O+K,0) P SiO, s mo3aHe-
MeJIOBbIXPriajieo1ieHOBBIX BYyJKAaHUTOB mopoa Kamuarku.
aPB P paifonsr xpe6toB: Cpenunnoro (a), Tympok (6) u Ba-
JaruHcKoro (B); ByiIkaHHUTH: /P2 P kupranukckoi cButhl, / P
mwomoHuToBas cepus [6, 15, 17, 18], 2 P xanueas menouHas

cepus [6, 17, 18], 3 P upyHeiickoii cButhl (Tadn. 1), 4 P
nauueie [23], 5 P ta6x. 1, 6 P nannsie [20].

MIOIIOHUTOBOI cepueit CpenunHOro XpedTa, u 6) oden-
HEHHBI BBICOKO3apsiIHBIMU 3JIEMEHTaMH, ypaHOM, TO-
pueMm, HO OOOTalleHHBIH pyOuaueM, HECKOIbKO Ooiee
eJI0YHON, Hanbosiee pa3BUTHIM B mpeaenax xp. Tym-
POK, COIIOCTaBUMBIH ¢ KaJIMeBOH 1[EJ04YHOM cepuel Kup-
TaHUKCKOM CcBUTHI. HabOmromaemass reoXxuMuyeckas 30-
HAJIBHOCTB, TAKUM 00pa30M, UMEET CIIOXKHBIM Xapakrep:
B psaay nepexoma xpeOTel Bamarmnckuit P Tympok P
CpeMHHBIN IIET0YHOCTh MOPOJ BO3PACTAET, OJHOBpE-

MEHHO yBEIHMYUBACTCS KOHILICHTPANUs pyOUIHs, a COuep-
JKaHMSI BBICOKO3APSAIHBIX M PATUOAKTUBHBIX JIEMEHTOB
CHaJaja yMEHBIIAIOTCS, a 3aTeM Bo3pacTaioT. KoHIeHT-
panuu sneMeHToB B 6azansrax Illapomckoro mMpica ume-
I0T MPOMEKYTOUYHBIC 3HAUCHUSI MEXAY COOTBETCTBYIO-
IIUMH TOJsAMU sl XpeOToB Bamarnuckuit u Tympoxk
(puc. 8a, 0, B, Xk, 3). [lockoibKy Takas 3aBUCUMOCTH Ha-
Osromaercs B JII000M JHAIla30HE KaJIHEBOM II[EJIOYHOCTH
U BBIPAXAETCS B TIOBEICHUH, C OHONW CTOPOHBI, JIEMEH-
TOB, MOOMJIBHBIX BO (rouaHON dase, a ¢ Apyroil P B
paciuiaBax, TO, O-BHJIUMOMY, 37I€Ch MBI HUMEEM JIETIO C
nepBUYHON cnenudukoil ucxonueix Marm. llomonnTo-
Bas cepust CpeTuHHOTO XpeOTa Xxapakrepusyercs Tu30b1-
TOYHBIM Y 000TaneHueM BbHICOKO3aPSIIHBIMU 3JIEMEHTA-
MU (M, BO3MOXHO, TOPUEM) B OTJIIMYUE OT KaJHEeBOH Iie-
JIOYHOM CepuH M IUTyTOHUYECKOTo KoMILIeKkca. Bo3moxk-
HO, TO CBSI3aHO C JIOTIOJHHUTEIbHBIM TuMIyascomy 6o-
Jee IIyOMHHBIX TopLuil paciiasa. [Topoas! upyHeiickoi
CBUTHI HA BCEX JUarpaMMax pHUcC. 8 pacrojararorcs B Ofi-
HOM TIO0JIE C IIOMIOHUTAMH KUPTAaHUKCKOH CBUTHI.

H3oTonus HeoAUMA

3HaueHuss Nd-H30TOMHBIX COCTABOB BYJIKaHHYEC-
KHUX TOpOJ] U3YUCHHBIX paifoHOB (Tab1. 3) KonebmaoTes
B JIOBOJIBHO y3KHX NpEAesax U HE 3aBUCST OT KOHIICH-
Tpauuii Si0, u MaruesuanbHOCTH Mopoa (puc. 9). 3ua-
dyeHus €,(t) B HUX BapbUPYOT OT +6.67 no +9.71 B
uHTepBane KoHueHrpauui SiO, ot 44 % no 57 % u
MgO ot 6.66 % 10 33.93 %. Cnerka noHUKEHHBIMHU
3HA4YEeHUSMU 3TOTO (hakTopa (+6.67) XapaKTepusyroTcs
BBHICOKOTHTAHUCTHIE 0a3albThl MIOMIOHUTOBON CEepUHU
CpeauHHOrO XpedTa, YTO MOXKET CBUCTEIHCTBOBATH O
CaMOCTOSTEIBHOCTH COOTBETCTBYIOIIETO MarMaTuyec-
KOT0 MCTOYHHKA, OJTHAKO JJIS PELICHUS 3TOr0 BOMIpoOca
HEOOXOIUMBI TOTIOJTHUTENbHBIE MaTepUaIbl. DTH JaH-
HBIE BIIOJIHE COMIACYIOTCA C UMEIOIIMMHUCS MaTepHaa-
MH 10 M30TOTMHOMY cocTaBy (g~ +10.7 P +9.1) nu-
POKCEHOB M3 MUKPUTOB U 0a3aIbTOB BOCTOUHBIX XpeO-
ToB Kamuarku [23] 1 nupokceHoB u cueHuToB (2 ,(t)=
+5.6 P +9.0) u3 BYIKaHHYECKOTO U ILTyTOHHYECKOTO
komruiekcoB LlenTpanbuoit Kamuarku [7].

OBCYXKAEHUE PE3YJIBbBTATOB
AHaJIU3 CylecTBYIOUIMX MPeAcTABIeHUil

PaccmarpuBaembie BylKaHOTE€HHBIE OOpa30BaHUS
MIPOCTPAHCTBEHHO Pa300IIeHBI, OTHOCATCS K Pa3IUYHbIM
CBUTaM, KOTOPBIE XapaKTePU3YIOTCA Pa3HbIM COOTHOIIIE-
HUEM 0CaJIOYHO-BYJIKAHOTEHHOTO U BYJKaHOTCHHOTO Ma-
Tepuaia, a B COCTaBe BYJKAHMTOB MPHUCYTCTBYIOT Kak
pelcTaBUTeN Ma(HUTOBOTO, TaK yIbTPaMa(UTOBOTO
coctaBa. Hanbomnee qUCKyCCHOHHBIM SIBIISIETCS] BOIIPOC O
XapakTepe CBsI3ed MeXJy dTUMHU 00pa3oBaHHsIMU. Psin
Uccie[0BaTeel B TeHeTUYECKOM TUIAHE Pa3/eisioT yilb-
TPaOCHOBHYIO M 0a3aJbTOBYIO I'PYIIIBI MOPOJ, CUUTAS,
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Puc. 7. CootHolIcHHE METPOTCHHBIX J3JICMCHTOB W MAarHe€3naJlbHOCTU BEPXHCMEJTOBBIX—MAJICONCHOBLIX IMOPOI

Kamuarku.

[—-3 — Bynkanutel CpeguHHoro xp. KamuaTku: / — mIOmOHUTOBAS U 2 — KaJlMeBast IeJIOUHAsi CepUs KUPraHUKCKOW CBUTHI, 3 —
MOPOJBEI HpYHeHCKOM cBUTHI (Tabu. 1), 4-6 Bynkanutsl: 4 — xp. Tympok, 5 — Banarunckoro xp., 6 — p-ua lllapoMckuii MbIC, 110
nanseiM [23]. Kpome maHHBIX Tabd. 2, HCIOAb30BAHEI T€ )K€ MaTepUabl, 4To A1 puc. 6. Mg# = Mg/(Mg+Fe2+Fe3)*100.

YTO OHHU q)OpMI/IpOBaJ'H/ICI) 13 pa3JIMIHbIX MarMaTU4CCKUX
ucrtouyHukoB [9, 19]. Ilpu 3TOoM oOpa3oBaHHE TEPBOM
Tpynmnbl CBA3BIBACTCA C BBICOKOM CTCIICHBIO IJIABJICHHUS
MaHTHHHOTO cyOCTpaTa B YCIOBHSIX YMEPEHHBIX J1aBIIC-
HI/II71, BO3MOXHO IIPpU Y4YaCTUHU CKBO3bMAarMaTU4€CKUX
¢drounoB [9]. Bech HaOop MeHee MarHe3WaJIbHBIX I10-
POJl paccCMaTPUBAETCS KaK CIICICTBHE HBOJIOIHH CAMO-
CTOSITEJIBHBIX PACIIaBOB, MOCTYMAOIINX U3 PA3HOTIY-
OMHHBIX MarMaTu4yeckux o4aros [19]. B apyrux pabo-
TaxX, HAIIPpOTUB, MOAYCPKUBACTCA CBA3b MCKIAY 3TUMHU
IpyMnIaMyd U BO3MOKHOCTh UX 00pa30BaHUS MIPH 3BOITO-
LUK €JUHOTO MaHTUWHOTO HcToyHuKa [5, 23]. Crparu-
rpauUecKu yapTpaba3uThl B KAKAOM U3 pailoHOB pac-
MOJIATAF0TCSL MEXK/TY TOJIIAMHU CyOIIeIOUHBIX 0a3aIbTOH-

noB. K ToMy ke, mailku ¥ CHIIIBI yJIBTPAOCHOBHOIO CO-
craBa Kak Ha Banarunckom, tak u Ha xp. Tympok pac-
MPOCTPAHCHBI CPEH IIEIOYHO-0a3UTOBBIX MOPOI pas-
JUYHBIX CBHUT, YTO TOBOPUT O HAJIWYUH T'CHETHYCCKUX
CBf3eH MEXKIY STUMHU 00pa30BaHHUSIMHU PA3IUIHON Mar-
HE3MANbHOCTH. AHAIU3 JUarpaMm, IpeACTaBICHHBIX Ha
puc. 7—8, CBUJIETENLCTBYET O €IUHOM TPEHJIE HalpaB-
JICHHOCTH 3BOJIOLUH KaK yIbTpaMapuIecKoi, Tak U Ma-
(rdecKoi COCTABIAIONINX BYJKAaHUMYECKOTO KOMIUIEKCA,
B 00IIMX YepTax COBNAMAIONICH C XapaKTepOM H3MCEHE-
HUS COCTaBa IUTyTOHHUYECKUX 00pa3oBaHuil (puc. 8).

Jlo KoHIIa HE BBISICHEHHOW ocTaeTcs mpobiema
BBICOKOH IIEIOYHOCTH (MIPEUMYIIECTBECHHO KaIHEeBON)
BynkaHuToB. [lo mnpexncrasnenutro [19], ucxonusle
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Puc. 8. CooTHOLIECHUE PJIEMEHTOB U KaJHUEBOU MIEIOUYHOCTH JIIS BerHEMEJIOBLIXPHaHEOHCHOBLIX mopona Kamuar-

1P6 P To ke, uTOo U Ha puc.7, 7 P none niayToHUYECKUX MOPOJ mo3aHeMesnoBoroPnaneorenosBoro Bo3dpacta CpelMHHOIO U
BOCTOUHBIX XpebToB Kamuarku (1o [19] u HeonyOnukoBanHBIM aHanu3aMm A.B. Konockosa), 8§ P nmunus, pasgensomas moa-
THIIBI HOPOJ IIOMOHUTOBOTO M KaJMEBOI'0 CyOIIEeIOUYHOTO-1EeJIOUYHOTO PAOB.
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Tadauua 2. Cogep:kaHue dj1eMeHTOB-IpuMeceii B nopoaax xpedros Tympoxk (1P12), Banarunckuii (13P21), Cpeaun-
HbIii (22P26).

KOMIIOHEHT 1 2 3 4 5 6 7 8 9 10 11 12 13
7032/10| 7034/2 | 7042/2 | 7065/1 | 7072 | 7032/4 | 7043 | 7088/4 | 7032 | 7041 [K-7134]|7012/1 | 7271
Li 475 1323 1009 10.74 1.92  13.09 243 2.51 8.66 16.44 4.03
Be 0.37 0.53 0.41 0.59 0.54 0.59 0.35 1.38 0.27 0.42 0.30
Sc 1847 3352 3752 3698 28.74 30.86 24.02 9.24 2096 39.77 3328  11.60
Ti 2596.86 2292.07 3817.10 2026.25 2550.17 2464.39 2176.14 3354.21 1281.32 2558.12  728.64
v 22449 246.20 366.73 20275 268.87 26590 19134 131.68 120.83 524.06 277.80 93.73
Cr 37745 626.29 42431 563.60 198.03 301.86 332.02 12243 1264.02 31.83 494.25 1862.99
Co 28.88  51.87 4514 5340 28.82 4149 34.05 1285 90.00 49.62  46.07 105.41
Ni 12790 21429 76.18 27220 73.67 99.50 8578 1022 563.69 156.00 23.08 159.99 1539.17
Cu 6.80 2025 12488 96.11 10553 7297 4620 38.10 60.14 22500 18594 14546 33.63
Zn 38.65 3589 6497 7215 4741 59.77 40.00 52.64 7758 94.00 83.00 81.06 81.76
Ga 11.18 9.51 1371 1065 11.79 1416 11.14 1532 573 19.00 1529 1241 3.02
Rb 2692 2190 2085 4486 4254 36.60 4232 131.76 1883 37.00 30.58 41.02 1.76
Sr 46229 34289 47398 58127 18690 263.85 837.20 488.85 61.36 676.00 676.12 676.00 58.94
Y 15.54 1049 1431 11.07 11.01 10.75 927 19.17 590 21.00 1333 11.59 3.17
Zr 20.76 1835 27.65 1840 2131 19.06 17.18 4624 10.16 58.00 29.87 20.53 9.93
Nb 0.49 0.33 0.42 0.21 0.41 0.37 0.36 0.87 0.20 1.08 0.45 0.23
Cs 0.14 0.52 0.08 1.45 0.05 0.02 0.01 0.06 0.67 1.08 0.60 0.07
Ba 194.52  291.56 400.02 599.21 203.14 229.05 736.03 947.05 39.67 426.00 1113.87 569.36  55.11
La 2.82 2.60 3.05 225 243 3.04 243 4.99 2.07 3.40 6.99 2.80 1.83
Ce 7.76 6.88 7.83 6.26 6.71 7.45 6.85 13.33 5.55 8.70 15.73 6.89 4.47
Pr 1.15 0.98 1.18 0.87 0.93 1.06 1.04 1.93 0.76 222 1.08 0.67
Nd 6.33 5.03 6.38 4.20 4.61 5.64 4.95 8.62 4.04 6.40 9.64 5.07 2.77
Sm 1.87 1.79 221 1.47 1.60 1.55 1.63 2.84 0.99 2.60 2.63 1.69 0.94
Eu 0.68 0.56 0.82 0.57 0.58 0.59 0.51 0.99 0.31 0.70 0.65 0.31
Gd 2.58 1.87 2.56 1.78 1.58 1.67 1.49 2.67 1.03 2.40 3.25 1.75 0.76
Tb 0.42 0.33 0.38 0.36 0.34 0.32 0.29 0.52 0.16 0.32 0.13
Dy 2.99 1.92 2.49 1.81 2.01 1.73 1.78 3.03 0.99 2.51 1.94 0.63
Ho 0.61 0.46 0.51 0.40 0.49 0.43 0.37 0.73 0.24 0.55 0.41 0.12
Er 1.74 1.10 1.34 1.28 1.21 1.06 1.17 2.04 0.62 1.60 1.50 1.33 0.22
Tm 0.31 0.20 0.24 0.16 0.21 0.16 0.18 0.29 0.10 0.24 0.17 0.04
Yb 1.58 1.16 1.62 1.24 1.27 0.92 0.88 1.90 0.51 1.50 1.49 1.32 0.31
Lu 0.24 0.14 0.23 0.16 0.19 0.18 0.14 0.32 0.10 0.20 0.17 0.05
Hf 0.82 0.58 0.93 0.61 0.66 0.77 0.61 1.58 0.39 1.04 0.77 0.40
Ta 0.05 0.03 0.04 0.03 0.03 0.03 0.02 0.07 0.02 0.16 0.04 0.02
Pb 0.74 5.65 2.88 5.69 3.11 321 292 6.08 227 10.00 5.27 2.90 1.53
Th 0.33 0.32 0.26 0.18 0.22 0.29 0.20 0.64 0.18 1.26 0.24 0.26
U 0.27 0.19 0.13 0.18 0.14 0.14 0.17 0.39 0.13 0.41 0.15 0.21

CyOIleOYHbIC pACIIaBbl JaB IIOIMIOHHUTOBOM Cepuu
¢opMHpOBAINCE B TPOLECCE KPUCTAIU3ALUOHHOMN
quddepeHnnanuy 0a3aabTOBOM MarMbl IMOJ BIMSIHHEM
TpaHCMarMaTU4YeCcKoro Kanauiconepskamero ¢uonaa, a
BBICOKOKAJIMEBBIC IIIEJIOUHBIEC pacIuiaBsl P B pesynbrare
B3aUMOJICHCTBUS MOCIEIHEr0 C MAarMoi MUPOKCEHUTO-
BOro coctaBa. OOpazoBaHue HaUOOIEE MIETOYHBIX JIAMII-
POUTONONOOHBIX OPOA B paiioHe pyd. Y3KOro (ceBepHas
yacTh BanaruHckoro xpeOta) cBs3piBaercs [13] ¢ mano-
00BbEMHBIM (PPAKIIMOHHBIM IUIABJICHUEM IPUMUTHBHOTO
DTyOMHHOTO BEIECTBA, ACTICTUPOBAHHOIO B OTHOIIE-
nuu TiO,, Ta u Nb, Ho o6oramennoro K, Ba, Sr, Rb, Zr,
Y. IIpu 3T0M, peus uaet 00 3BOMIONHNHU (IIIOUAHO-MarMa-
THUYECKON CHCTEMBI B YCIOBHUAX paBHOBECHUS C (hIIOTOMH-
TOM M OMOTUTOM [6]. CylecTByeT u Takasi TOYKa 3pe-
HUSI, YTO aHOMAJIBbHO BBICOKHE COAEPKAHMS Kalus B psiie
U3yYEHHBIX 00pa3I0B OOBACHSAIOTCA IMOCTMarMaTuuec-

KHM TIepepacipeeiCHUEM IIeIouel B TOpOoaax TyMPOK-
CKOM ToMmu [5] WM MOCTMAarMaTUYE€CKUM KaJTUEBBIM
METacoMaTo30M OCHOBHBIX 3¢ (¢y3uBoB Bamarmuckoro
xpeOTa [1] 1 He MOTYT OoTpaXkaTh CHEHU(HUKY MarMaTh3-
Ma yKa3aHHBIX pailoHOB. MOIIHBIA TOCTBYJIKaHUYECKHUHI
KaJIUEBBIH METAacoMaTo3 JEeHCTBUTEIBHO BBIPA3UICS B
00pa30BaHNM OOIINMPHBIX 30H CYIIECTBEHHO OPTOKIIA30-
BBIX METACOMAaTUTOB BOKPYT MUTAIOIIUX CHCTEM KHpra-
HUKCKHX I1aJI€0BYJIKaHOB [16, 17] unu B JIOKaJIBHBIX 30-
HaX CyOMEpHIMOHAIBHOTO MPOCTHPAHMUS B HEKOTOPBIX
yudacTkax Bamaruackoro xpe6ta. Ho 3tu hakte! He mpo-
THUBOpEYAT BBIABICHHON IEJIOYHOH crenuduke pacmia-
BOB, 4, HA000POT, MOAYECPKHUBAIOT €€.

Bce 3T0 cBUIETENBCTBYET O €ANHCTBE BEIECTBEH-
HOTO cOCTaBa U OJM3KOH NeOJUHAMUYECKON 00CTAaHOBKE
MPOSIBIICHUS BEpXHEMeloBoroPnaneoneHoBoro Mmarma-
THU3Ma Ha pacCMaTpUBaeMON TEPPUTOPHH.
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Tadauna 2. (Ilpoxgoakenne).

Kowmro- 14 15 16 17 18 19 20 21 22 23 24 25 26
HeHT | 7186 7392 7388 | II-1/24 | 7358 |7479-3| 7162 | I'3-63 | 197/35| T 97/38 |I'97/39|T 97/40 | M-4053
Li 8.54 7.38 1.66  16.68 6.03 4.44 7.85 8.88 3.97 9.53 24381
Be 0.56 0.63 1.03 0.17 0.33 0.31 0.82 0.93 0.95 0.68 1.07
Sc 44.75 17.99 31.59 33.64 3740 3171 44.18 1836  36.80 27.39 9.61 2986 13.28
Ti 1166.37 3782.02 278539 1085.17 2477.12 1256.62 4735.75 3567.04 2898.68 3616.84 8488.75
\% 326.84  110.17 33032 194.84 40455 117.85 23733  95.03 329.72 267.78 204.89 287.95 228.84
Cr 353.21 1930.63 68.86 451.08 263.07 1464.63 22398 1420.50 5456 75.68 22.10 4572 18.50
Co 36.12 81.50 26.17 31.12 2493 86.86 3885 7920 2451 27.00 1514 2741 2426
Ni 6530  941.45 1558 184.68  41.11 456.85 4444 905.05 1995 11.76 9.79 2074 24.22
Cu 111.84 48.43  142.27 100.51 14449 2241 106.59 7.16 126.05 86.20 63.73 96.69 14.80
Zn 51.62 82.22 75.09 37.09 61.87  55.61 69.76 6475 63.72 5922 60.40 67.34
Ga 12.25 5.00 18.96 1.80  19.02 5.13 9.59 480 16.66 1420 1634 1423 20.13
Rb 19.37 6.90 29.62 7.60 7.19 637 2785 10.70  56.16  52.80 8825 15.58 4.98
Sr 276.25 60.30  636.07 57798.85 585.69 76.50 39428 105.62 555.53 508.04 964.18 1206.76 475.38
Y 14.37 5.50 17.33 1222 11.94 7.11 13.34 6.89 1841 1931 1591 1445 15.77
Zr 23.90 12.93 35.77 4044  19.52 8.79  19.88 1672 5134 4439 8025 2731 80.73
Nb 1.53 0.22 0.86 1.30 0.38 0.14 0.46 0.36 1.95 3.16 5.69 1.18 16.86
Cs 0.06 0.77 0.43 0.06 0.01 1.27 0.28 0.71 0.72 0.35 0.34 0.14 0.63
Ba 1008.72 21.33  896.45 2496.61 139.15 8.89 926.84 9376 27926 661.23 1201.27 162.01 1006.69
La 4.85 2.61 5.51 6.55 3.55 0.37 1.26 1.73  11.17 487 11.52 5.17 9.15
Ce 11.90 7.29 13.82 14.32 8.05 1.41 4.32 456 27.69 12,66 2494 1397 194l
Pr 1.80 0.96 1.97 222 1.20 0.24 0.70 0.70 3.69 1.79 3.23 2.03 2.51
Nd 7.51 4.30 9.77 10.93 6.41 1.38 3.82 4.07 16.50 8.56 1390 1071 11.33
Sm 2.09 1.18 2.68 2.73 2.21 0.57 1.48 1.28 4.01 2.88 3.31 2.80 2.75
Eu 0.26 0.98 1.08 0.76 0.23 0.65 0.38 1.10 1.05 1.36 1.03 0.99
Gd 2.88 1.12 2.60 3.09 2.33 0.69 1.91 1.31 3.82 3.05 3.36 3.18 2.87
Tb 0.15 0.52 0.46 0.38 0.14 0.40 0.21 0.54 0.60 0.55 0.46 0.46
Dy 2.78 0.97 2.75 228 2.32 0.88 2.51 1.22 2.96 3.46 3.00 2.54 2.90
Ho 0.62 0.23 0.66 0.45 0.44 0.22 0.53 0.26 0.68 0.74 0.63 0.60 0.61
Er 1.78 0.54 1.96 1.27 1.37 0.58 1.60 0.91 1.87 222 1.81 1.63 1.65
Tm 0.28 0.08 0.31 0.18 0.19 0.08 0.21 0.13 0.26 0.30 0.23 0.23 0.24
Yb 1.73 0.42 1.91 1.13 1.20 0.70 1.35 0.68 1.65 2.15 1.62 1.35 1.52
Lu 0.24 0.08 0.27 0.17 0.23 0.10 0.22 0.12 0.30 0.31 0.27 0.19 0.23
Hf 0.98 0.45 1.27 0.87 0.83 0.36 0.67 0.57 1.69 1.51 2.43 0.92 2.32
Ta 0.20 0.01 0.08 0.07 0.03 0.01 0.03 0.02 0.12 0.21 0.41 0.09 1.14
Pb 0.97 3.38 2.19 43.43 2.33 0.86 1.63 0.35 3.96 6.28 9.46 2.47 3.60
Th 0.28 0.29 0.44 0.76 0.43 0.04 0.19 0.23 0.75 0.62 2.02 0.47 0.69
U 0.08 0.14 0.24 0.37 0.19 0.02 0.16 0.11 0.41 0.23 0.93 0.93 0.42

Ilpumeyanue. Homepa 00pa3ioB cOOTBETCTBYIOT NpuBeIeHHBIM B Tabn. 1. Coxeprxkanue 21eMeHTOB B ppm (T/T).

[Iepeiinem Teneps K paCCMOTPEHUIO IPUUUH pa3-
HOOOpa3us cocTaBa MOPOJ KaK CIEJCTBUE ITOTO Mar-
MaTH3Ma.

PoJsib mponeccoB MaaorayouHHOI

auddepeHuaAHA
Kpucmannuzayuonnan ougppepenyuayusn

[To manubIM [17], onmpenenstomum (HakTopoM 3BO-
JIIOLIMM PacCIIaBOB KakK IIOIIOHUTOBOM, TaK M KaJIHEBOUN
menoyHoi cepun CpeaMHHOTO XpedTa sSBISETCS KpUC-
TauM3aluoHHAas audpepeHnuanus. AHaIU3 Iuarpamm,
MpeACTaBICHHBIX Ha puc. 7P8, mo3BoisieT pacupocTpa-
HUTH 9TO 3aKJIOUEHHE Ha MPOSBIEHUS BYJIKAHOTECHHOTO
KOMILIEKCa BCEX paccMaTpuBaeMbIX pailoHOB. [lelicTBu-
TEIBHO, C YMEHBIICHUEM MarHe3uajJbHOCTH TMOPOJI Ha-
OIronaeTcsl yBelIMYCeHNE COJICPKAHMS B TIOPOIaX alllOMO-
CUJIMKaTHOM COCTaBIAIOUIENH U TUTAHUCTOCTH, YTO MO-

JKET OBITH CJIIEICTBUEM MEePEeX0/ia OT CyIIeCTBEHHO OJIH-
BUHOBOH CYONMKBMJYCHOH accoIMallid MUHEPAJIOB K
OJIMBHH-IUPOKCEHOBOM, MHUPOKCEH-IIJIArMOKIa30BOH U
CYIIECTBEHHO TUIarHOKJIa30BOH acconuanuu (puc. 7).
Kak Oyner mokasaHo B JajbpHeHIIeM, Takas HalpaBieH-
HOCTbH DBOJIOIMU COCTaBa BYJKAaHUTOB IOATBEPKIACTCS
aHaJM30M M3MEHEHHS HEKOTOPBhIX XapaKTEePUCTHK pac-
TUTABHBIX BKJIFOUEHHH MPH TIepeXoJie OT CYOIUKBHYCHO-
IO MHUHCpaJIa-X03j1uHa OJMBUHA K KIMHOIUPOKCCHY. B
TOM K€ HAIPaBJICHUN HAONIOAAETCS YBEIMYCHHE COMIEp-
JKaHUs B IIOPOJAx Kallks U APYTUX XOPOIIO KOppeaupy-
IOIUXCS C HUM DJICMCHTOB KaK B BYJIKAHUYECKOM, TaK U
B IJTyTOHMYECKOM KOMIUIeKcax (puc. 8).

R'oumamunauu;l MACM KOPOBBIM Mamepuaiom

IIpucyrcTBUe B mOpopax LIOLIOHUTOBOW CEpPUH
KHPTaHUKCKON CBUTHI HEPABHOBECHBIX MHHEPANOB (Op-
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Taoauuna 3. U30TonHbli cocTaB no3HeMen0BbIXPpaHHenaseoneHoBbIXx Marmatuyeckux nopoa Henrpanbuoii Kamuarku.

Bospact | Copxepranue, ppm W30TOnHbIE OTHOIIEHUS MonienbHbIH BO3pacT
Ne o6pasua Iopona o ae) o 3 G /™ Nd | BN d/ N (T)| CHUR (mnn ner) ena(T)
Xpeovem Tympok
7042/2 MUKpo0a3aIbT 80 1.958 6.351 0.186404 0.513126+20 -7456 9.63
7072 Px-Pl 6azanbT 80 1.400 4.807 0.176069 0.513057+25 -3125 8.38
Xpebem Banazunckuii
304/82 MHUKPHUT 80 1.576 6.232 0.152923 0.512992+7 -1249 7.35
7271 MTUKPUT 80 0.877 3.173 0.167179 0.513075+13 -2291 8.83
Cpeodunnbwlii xpedem
4053 BbIcoko Ti 6azanbt 80 3.162 13.589 0.140664 0.512888+18 -689 6.67
I-97-35 6azanpT 80 3.727 17.031 0.132297 0.513102+18 -1110 9.71
I-97-39 6azanpT 80 2.672 11.416 0.141515 0.513085+19 -1249 9.28
-97-40 6azanpT 80 2.636 9.820 0.162232 0.513064+20 -1911 8.66

Ilpumeuanue. Homepa o6pasnos (kpome 304/82) COOTBETCTBYIOT MPUBEACHHBIM B Ta0. 1.

eNd(T)
1M r

10

9r X

. Si0,,%
40 42 44 46 48 50 52 54 56 58 60

a o

80
010243 x4
Puc. 9. Coornomenue eNd(T) P SiO; (a) u eNd(T) P
Mg# (0).
IP2 P Cpenunublii xpebetr: / P momonuTtoBas cepus
(6a3anpT ¢ moBbIIEHHBIM cogepxkanueM Ti0,), 2 P upy-

Helickas cepus, 3 P xpebet Tympoxk, 4 P Banarunckuit
xpeber.

60 70

TONMHUPOKCEH, XPOMILIIUHEIUABI, TPOCCYIISIPBI) paccMar-
puBaetcs [17] kak mokazaresib KOHTAMUHUPOBAHHOCTH
UCXOAHBIX PACIIIABOB YYXKEPOIHBIM MaTepHalloM Ha pas-
HBIX YPOBHSX TIyOMHHOCTH. BpImme yxe Obu1a paccMoT-
peHa uHasi BO3MOXHOCTb MHTEPIPETALUU ITUX JaHHBIX.
Uro kacaeTcsi rpocCyIsipoB, TO MOJOOHOTO THIIA TPAHATHI
ObLTH OOHApY>XKEHBI B MOHOMUHEPAIBHBIX I'PAHATOBBIX
JKUJIaX B POAMHTHUTAX O(HOIUTOBBIX KOMILIEKCOB Boc-
touHoi Kamuarku [14]. Kpome Toro, ckoniaeHus Meakux

3€pEH I'paHara CyIIECTBEHHO aHJIPaJUTOBOIO COCTaBa
ObUTH OOHAPYXKEHBI B THAPOTEPMATIBHO H3MEHEHHBIX TY-
¢ax 1 CBA3aHHBIX C HUMHU KapOOHATUTaX B BEPXOBBAX
p- Kutunsruna. Tak 4To 3TOT MUHEpaj, CKOpee BCETO,
HMeeT MeTacoMaTudeckoe npoucxoxzaenue. Ilponecc
KOHTAMHHAIIUHU, BUINMO, HE CTOJb CYIIECCTBEHHBIH, O
4YE€M CBUAETENIBCTBYIOT AOCTATOYHO HU3KHUE ST-U30TOII-
HBIE COCTaBbl KJIMHONMPOKCEHOB, & TAKXE OTCYTCTBUE
KOPPEJSILIMOHHBIX CBS3E€H CONEpKaHUI M30TOIIOB HEOAU-
Ma ¢ KPEMHEKHUCJIOTHOCTBIO [TOPOL.

MaHTHiiHBIEe HCTOYHUKH

B pabote [23] oTMeYeH KIWHOXHCTATHT B BUJE
BKJIOUEHUH B HU3KOKAJIBI[MEBOM OJIMBHHE M3 TYMpPOKC-
KHX MTUKPUTOB. DTU HAOMIONEHHS COITIACYIOTCS C JAHHBI-
MH O TIPUCYTCTBUHU OPTOIHMPOKCEHA B CYOIIETIOYHBIX 0a-
3aIbTax IIOIIOHUTOBOHM CEpUH, OJMBHHOB-Y3HHKOB B
KJIMHONMPOKCEHE U3 JaTUTa M XPOMIINMHHEIHI0B
(Cr,0,=49.5 %) B TpaxubasanbTe U MOPGUPOBUIHOM
nupokceHute [17]. DTu MuHepassl Upe3BbIYaliHO PEIKU
B IICJIOYHBIX BYJIKAHUTaX, U MO3TOMY MOSBICHUE HX B
LIOIIOHNUTOBOM cepun Kamuarku paccmarpuBaioch Kak
KkceHoreHHas ¢aza [17]. Henb3st HCKITIOYHUTD, OHAKO, TY
0COOEHHOCTB, UTO 3TOT TOOHHMHUTOBBIH YTIapareHe3uce Mo-
JKET OBITh PETUKTOBOM (ha30ii MEPBUIHBIX HU3KOKAJIBIIHC-
BBIX OOHMHUTOIOOOHBIX HCXOAHBIX PACIIaBOB, KaK 3TO
MPEANOIaraeTCs Al HHAUKATOPHOTO B 3TOM IIJIaHE KIIH-
HOdHCTaruta [23].

B pa6ote [5] conepxanne MgO B HCXOIHBIX pac-
IIaBax MUKPUT-MEUMEYUTOBOM Cepur OlleHUuBaeTcs (1o
paccUMTaHHOMY COCTaBy OCHOBHOW Macchl) kak 9P11
Bec. %. bonee no3HNEe OLEHKH, MTOTYUYEHHBIE UCXOS U3
COCTaBa PaCIIaBHBIX BKIIOUCHUH B KIMHONUPOKCEHAX U
OJIUBUHAX, JaJ{ 3HAYCHUE COACPKAHMUSA ATOTO OKCHA
16.6P20.3 Bec. % nna Bamarunckoro xpedra u 19.0P
23.8 % P nns xp. Tympok [23]. ITonpobyem mogoitu K
PEIICHUIO 3TOTO BOMPOCAa HAa OCHOBE I'€OXHMHYECKUX
marepuanos. Jluarpamma Yb PCe neponadanbHo Oblia
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ucronb3oBana [13] mis Toro, 4ToObI MOKa3aTh OTIMYKE
IIETI0YHO-YIBTPAOCHOBHOTO KOMILIEKCA OT Mopox abca-
POKUTOBOH MJIM LIOLIOHUT-IaTUTOBOM cepuil Banaruuc-
koro xpeOta. [IpuBneuenne Gonpmoro odbemMa I0TMOI-
HUTENBHON WH(pOpPMAITK TTO3BOJIWIIO PACIIUPHUTD €€ JIH-
arHoctuyeckue Bo3mokHoctu. Kak BugHo Ha puc. 10a,
0a3abThl N3yUCHHBIX PAOHOB 00pa3yIOT CAMHBIA TPEH]
psIMON KOppessIiuoHHON 3aBucuMocTu Yb-Ce. Han-
Oonpinelt TpOABUHYTOCTHIO” HA 3TOM TPEHJIE XapakTe-
PHU3YIOTCS TOUKH COCTaBOB nopoa CpennHHOTO XpedTa,
HE COJIEPIKAIUX Ha JINKBUyCE OJIUBUH, HAUMEHbIEH P
cocCTaBbl ByJIKaHUTOB XpebTa Tympok m Illapomckoro
MbIca (C BKpaIVICHHUKaMH OJMBHMHA M KJIMHOIHUpPOKCE-
Ha). MeHMeYUT-IMKPUTOBast accolanus oOpa3yer
I10JIe, OPUEHTUPOBAHHOE MTOIEPEK ITOM MOCIIEN0BATENb-
HOCTH. 3/1€Ch HAMEUaeTCsl CaMOCTOSTEIbHBIN TPEH | BO3-
pacTaHus MarHe3MAJIBHOCTH MTOPOJ ¢ 00paTHOW Koppe-
TANAOHHOW 3aBucUMOCThIO Yb-Ce. Paccmorpum ot-
JIe’IbHO 0a3anbTel XpebdTa TyMpok, JUIs KOTOPBIX €CTh
JJaHHBIE O COCTABE€ PacIlJIaBHBIX BKJIIOYEHUI B MUHEpa-
JaxX-BKparuieHHUKax u3 MUKpuToB (puc. 1006). Touku co-
CTaBOB PACIUIABHBIX BKJIIOUEHHUI pacIiojaralorcs Ha TOM
ke 0a3aJIFTOBOM TPEHAE, MOTHOCTHIO NEPEKPHIBas €ro
3HaueHus. [Ipu aTom Hanbonee TpOABHHYTHI” COCTaBBI
TeX PacIIaBOB, KOTOPbIE PABHOBECHEI C (DEHOKPUCTAMHU
(cyOnukBuycHast accouuanusi) KInHonupokcera. [lomne
COCTaBOB MOPOJ CYOIIETOYHOIO MIIYTOHUYECKOTO KOMII-
JIeKca BBITSAHYTO BJOJIb TOTO K€ TPEHJIa U HAIIPaBIEHO C
OJTHOW CTOPOHBI B CTOPOHY HAKOILJICHHS B IOPOJAX OJH-
BHHA (IIEpexo/l K AYHUTaM), a ¢ APyroi cTopoHsl P B cTo-
pOHY IpeodaiaHust MUPOKCEHA | TIarnokiasa (oopaso-
BaHHE BEPJIMTOB, TUPOKCEHUTOB M rabOpPOUIOB), KaK ITO
rnokaszaHo ctpeskaMu. OHO CyLIECTBEHHO CIBHHYTO IO
CPaBHEHHMIO C ITOJIEM MOPOJT ANBITUHOTUITHBIX TUIIepOa3H-
TOB, YeM JIMIIHUN pa3 MOJUEPKUBAIOTCS Pa3Inyusl B UX
(hopMmarmoHHO¥ npuHaaexxHocT. TXKecTkuii” MuHepa-
JIOTUYECKUI KOHTPOJIb MO3BOJISET BhICKA3aTh MPEAOIIO-
JKEHUE O TOM, YTO BeCh 0a3aJbTOBBIM TPEHJ OTpaKaeT
MpoIeCcC KpUCTAILTH3AUOHHOM nuddepeHnmanuu pac-
NJaBOB CHayaja C OTAEJICHWEM OJMBHHA, a 3aTeM P
KJIMHOMIMPOKCEHA U IJIaruokia3a. DTo MPEeAnoIoKeHHe
MOATBEPKAAETCA TaK)Ke CXOJHON HaIlpaBIE€HHOCTHIO
W3MEHEHHUS COOTBETCTBYIOLUIMX KOMIIOHEHTOB IIpH
(pakIMOHHON KpHCTaIH3aluu paciuiaBoB Ckepraap-
JCcKoro mMaccuBa. TpeHn oOpaTHOH KOppensauuu s
MEHMEUUT-NUKPUTOBON accOLMalMK HAIIPaBJIEH B CTO-
POHY IOJIS METAaCOMaTUYECKH U3MEHEHHBIX IIMHHEe-
BBIX MEPUIOTUTOB U3 IITyOMHHBIX KCEHOJIUTOB B Oa3a-
HuTax npoBuHuuu Benerto (Mrtanus). Hapacranue mar-
HE3UAJIBHOCTHU TOPOJ MPOUCXOAUT 3/1€Ch MPU MPAKTH-
YECKHU MOCTOSSHHOM MHUHepalloruyeckom cocrtase. Ilo-
9TOMY MOKHO IPEIIOJIOKHUTD, YTO 3TOT TPEH] CBA3AH C
PA3JIMYHON CTEINEHbIO IIaBJICHUS MaHTHUIHOTO MCTOY-
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Puc. 10. Tuarpamma Yb,PCe, nist BepxHemenoBbIxP
nmajaeoneHoBsIX mopox Kamuarku.

a P nanHbIe O BCeMy ByJIKaHOT€HHOMY KoMIuiekcy, /P6 P o
JKe, 4YTO ¥ Ha puc. 7. 3HAUKU B Kpykkax P MeliMeuuT-nukpu-
TOBas ACCOIMALHS COOTBETCTBYIOMINX PalOHOB, HU(PHI OKO-
no 3HaukoB P conepxxanue MgO (Bec. %, 6e3B.).

6 P nanuble no BynkaHutam xpedta TyMpOK ¢ JOTOIHUTEIb-
HBIMU MOJISIMU. [ P BanoBbIil cocTaB mopoJ (KpecThl ¢ TOYKa-
Mu P MelimeunT-nukpuToBas accouuanus), 2P3 pacriaBHbie
BKJIIOYCHUS B ()EHOKPHUCTAX OJMBUHA (2) U KIMHOMHUPOKCEHA
(3). [Tomumo naHHBIX TabJ. 2 UCIIONB30BaHbl MaTepuasl [20,
22]. 4P6 P TpeHABl H3MEHEHHUS COCTABOB (C HAKOIJIEHUEM CO-
OTBETCTBYIOLIUX MHUHEPAJOB) MOPOJ MIYTOHHYECKOTO HIIH
BYJKAHUYECKOTO KOMILIEKCOB CyOIIen04yHoro psaa (4), Bo3-
pacTaHusg MarHe3uajabHOCTHU MOPOJ MEHMEUUT-MUKPUTOBOH
acconuanuu (5), 3BodoIUU cocTaBoB mopoa Ckepraapicko-
ro maccusa (6), 7 P nmone npeamnosiaraeMblX COCTaBOB pOAO-
HayaJbHbIX PAcCIJIaBOB I 000UX KOMIIJIEKCOB CYOILIEI04YHOI0
psna. [Tons coctaBoB nmopoja: A) miIyToHUYECKUX oOpa3oBa-
HUH cyOuenogHoro psna, b) Sp-nepuaoTUTOBBIX KCEHOU-
TOB ByJIKaHW4YeCcKOW npoBuHiuM Benero (Mranus), B) mac-
CHUBOB aJbIIMHOTUNHBIX runep6asutos (r.T. [lonyrHas, Kpsl-
ma, cM. puc. 3). Mcnonb3oBansl nanusie [19, 22P24] u Heo-
nybnukoBaHHble Marepuasbsl A.B. KonockoBa. DneMeHTH
HOPMUPOBAHBI B cCOOTBETCTBUHU ¢ [25]. B mepexpectuu P co-
otHomenue Yb-Ce B nmuponute, mo [25].
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HUKa, a HEOOBIYHOE HAKOTUICHUE JIETKUX PEIKO3EMEIlb-
HBIX DIIEMEHTOB OTpa)KaeT Mpoliecc IMyOMHHOTO MeTa-
CcOMaro3a, Kak 3TO MPE/IoJaraeTcs B cllydae KCEHOIH-
TOB B 0azaHuTax MTanuu wiv NposiBICHUH Mel-maneo-
reHoBoro marmarusma CpeanHHOTO XpeOTa mpu ydac-
THH CKBO3bMarMaTHYECKUX (TpaHCMarMaTH4eCKUX)
¢dnrongoB [9, 19]. Yuactok ¢ Haubonee Kene3ucThIMU
cocTaBaMM MOPOJ MEHMEUUT-NMUKPUTOBON accolUalnu
(MgO=24P37) B pamkax nonsi TAYHa puc. 106 npunu-
MaeTcsi B KayecTBe OONACTH BO3MOXHBIX COCTaBOB
Marm, poJOHaYalbHbIX KaK JJisl BYJTKAaHUYECKOTO, TaK
IS TITyTOHUYECKOTO KOMIUIeKcoB. Cyas MO COCTaBy
DTyOMHHBIX BKJIIOYEHHUH B Tydax meiimeuntoB Kamuat-
ki [12], oOpa3oBaHuEe 3THX MEPBUYHBIX PACIIABOB
MIPOUCXOIUIIO B MOJIE CTAOMIIBHOCTH TpaHara.

Poab nonoHuTEIBHOTO paKkTOpa

He uckirouast BO3MOXHOCTh Y4aCTHsI OOHUHHUTOIIO-
JOOHBIX MCXOIHBIX PACIUIAaBOB B IETPOICHE3UCE pac-
CMaTPHUBACMBIX BYJIKAHUYECKHUX MOPOJ, HEOOXOIUMO OT-
METHTB, YTO PEAbHO MOT00HBIC COCTABHI 3/1€Ch HE U3BE-
CTHBI. DTO CBUAETENILCTBYET O TOM, YTO BIUSHHUE JOTOJ-
HUTEJBHOTO INEJIOYHOTO (hakTopa CKa3bIBacTCs Ha ca-
MBIX PaHHHX 3Tanax 3BOJIIOIUN COOTBETCTBYIONIUX pac-
m1aBoB. OMHAKO CIEyeT 3aMETHTh, YTO €r0 POjb pas-
JUYHA B PA3HBIX PETHOHAX U MO-Pa3HOMY IPOSIBISETCS
npu 00pa3oBaHUM Pa3IUYHBIX cepuu nopoxa. Ha ¢one
MOBBIIICHHON  IEJIOYHOCTH HCXOJHBIX  PacIIaBOB
(BKJIIOUCHUS JIeHIUTa BO BKpAMJCHHUKAX MUPOKCEHA U3
HMIOHKUHUT-TIOpGHpa) HAOII0AaeTCs MOCTEIIEHHOE BO3-
pacTaHue 3TOro KOMIIOHEHTA B XOA€ KPUCTAIM3ALUOH-
HOHl nuddepenunanuu nopoa. Ho B psiie ciaydaeB ota
KapTHUHA HapyIIaeTcs INOO B pe3ynbTaTe 3HAYUTEILHOTO
HAKOIUICHUS IIesiouel (MPeruMyIIeCTBEeHHO Kalus), TH00
PE3KUM M3MEHEHHEM HANpaBICHHOCTH TPEHIOB IS OT-
JIENbHBIX 3JeMeHTOB. Hampumep, peskoe Bo3pacTaHHE
KaJMEBOH IEI0YHOCTH OJHOBPEMEHHO C MOBBIIICHHBIM
coxepxanueM Rb, Zr Y B 1aMnpouTononoOHbIX TOpo-
JlaX OJTHOTO MX paiioHoB Bamaruuckoro xpedta [13] cBu-
JETEIBCTBYET O JIOKAJIBHOM YYacCTHH JOTOIHUTEIBHOTO
UCTOYHUKA P BO3MOXHO 0 (IIOMTHOM OOOTALCHUN HC-
XOAHBIX pacriaBoB. KanueBas mienounast cepusi Cpe-
JUHHOTO XpeOTa 0ojee MPOABUHYTA B PSITy KPUCTAIIH-
3anMOHHON auddepeHnuanuy, 4eM MIOMIOHUTOBAs Ce-
pus. Ilo psaay snementoB (Ba, Sr, Hf) mopoas! sTo# ce-
pun IBBIXOAAT 3a paMKHY I'DaHUYHBIX 3HAUEHUH )i
3THX 3JIEMEHTOB B MOPOJaX ITyTOHUYECKOTO KOMILIEK-
ca. Buaumo, 31ech IposiBUIICS B OCHOBHOM MEXaHHU3M
me09Horo ¢uironHOr0 odoramenus. B mopogax mo-
MIOHUTOBOH cepun CpeanHHOTO XpedTa A psaa die-
meHToB (Nb, Hf, Zr, Sr, Ti) HapymiaeTcs TpeH] mociea0-
BaTEJILHOTO TOBBIIICHUS KOHIIEHTPAUH, CBSI3aHHBIN C
KpucTtamnuzannoHHoi nupdepennmanueid. Cyas mo Ha-

60py 3JIEMEHTOB, 3/1€Ch MOXKHO MPEAIOIaraTh y4acTue
JIOTIOJTHUTENILHOTO UCTOYHUKA TUTA (ITFOHI-PACcIlIaB.

(I)HIOHI[HLIﬁ PE€/KHUM BBINIJIABJICHUA MarM

PononavanbHble paciiasel, 10 BCEH BEPOATHOCTH,
ObuT oOoramieHbl (QarouaHBIME KOMIOHEeHTamMu. OO0
9TOM CBHJIETEIILCTBYET YK€ TOT (DaKT, 4TO MPAKTHYECKH
BCE Pa3HOBHUJIHOCTH IMOPOJ COAEPKAT MHOTOYUCIIEHHBIE
MOPBl 1 MUHAQINHBI, HEPEAKO 3AMOJHEHHBIE THAPOTEP-
MaJIbHBIMU MHHepajaMu. B pacrniaBHBIX BKJIIOUEHHSIX
13 MUHEPAJIOB MUKPUTOB OTMeuaroTcs [23] MoBBINIEH-
Hble KOHIIEHTPALUM XJOpa, KOTOpPHIE 3aMETHO BHIIIIE,
4eM JUIsl JTFOOBIX M3BECTHBIX TIPUMHUTHUBHBIX pacilia-
BoBY. [lpu 3TOM KOHUEHTpauuu Boabl B Kamuarckux
VIBTPAOCHOBHBIX paciijiaBax 0ojiee HU3KHUE, YeM TaKo-
BbI€ B OOHMHMTAX U OCTPOBOIYXKHBIX TOJNEUTax [23].

IF'EOJUHAMMUYECKAS OBCTAHOBKA U
MPEIIOJIATAEMBII SHIOTEHHBINA PEXKHUM
®OPMUPOBAHUS MO3THEMEJIOBOMP
PAHHETTAJIEOIIEHOBOM MATMATHYECKOM
CYBIIEJOYHOW ®OPMAIIMA KAMYATKH

ITpakTHdecku BO BCeX MyONMKAIMIX, KAaCAIOIIIX-
Cs YCIOBHH NMPOSIBICHUS paccMaTpuBaeMoro cyomre-
JIOYHOTO MarmMaTu3Ma, TOBOPUTCS 00 OCTPOBOAYKHOM
pexume [5, 15, 18, 20, 23 u ap.]. Ho npu atom Bo
MHOTHX paboTax oTmevaeTcsa THecTaHAApPTHBINA Xapak-
TepYaToro marmMatusma. CyIecTBYIOT U ApyTHe Mpea-
CTaBJIEHHUS O (POPMHUPOBAHUU CyOIIEJIOIHOTO Oa3aib-
TOBOTO U INEJIOYHO-YIBTPAOCHOBHOTO BYIKAHH3Ma
KamMuaTku B mpenenax OOMIMPHOTO MOJBOAHOIO IIIATO
Ha OKEAHU3UMPOBAHHON KOHTHHEHTaJNbHOU Kope [13].
B nonbs3y TocTpoBonyKHOM reoguHaMUKUY roBOpPST
0COOCHHOCTH PEIKOIEMEHTHOIO COCTaBa BYJIKAaHU-
TOB: HU3KHE COJAEPKAHUS BBICOKO3aPSIAHBIX IIEMEH-
TOB, BBICOKHE KOHIIEHTPAIUU KPYHMHOMOHHBIX JIUTO-
(nII0B, MOBBIIEHHAS POJIb (DIIOUTHON COCTaBIAIONICH
B pacmiaBax. OJTHAKO CXOJHBIMU OCOOCHHOCTAMH Xa-
PaKTepHU3yIOTCs MPOSIBICHUS ByJKaHU3Ma B UHOM TeK-
TOHHYECKOW 00CTaHOBKE, HallpuMep, Ha KOHTHUHEH-
TaJIbHOU OKpaWHE.

Ha Kamuartke, cabo mposiBieHa Ta MornepedHas 30-
HaJBHOCTb, KOTOPAst OOBIYHO SIBISETCS] CBUACTEIECTBOM
ThancyOnyKIMOHHOTO BynKaHH3May. M3BECTHO Takxke,
9YTO B OCTPOBOAYKHBIX CHCTEMax MOPOABI IIEIOYHOTO
psifa pacrpoCTpaHEHBI OTPAHUYEHHO B THUIOBBIX 30HAX.
3nech ke Ha OOIIMPHOI TEPPUTOPUH LIIUPOKO MPECTAB-
JIeH JIOBOJIBHO OJIHOOOpa3HbBIH CyOIIeNIOuHON ByJKa-
HU3M, CJIETKA BapbUPYIOIIUI 110 COAEPHKAHUIO LIETIOUEH,
MarHe3uajJbHOCTH MOPOA U APYTUX KOMIOHEHTOB. [Ipu
9TOM OH UMeeT 0a3UTOBBIN, a B Psijie PAiOHOB MIEIOYHO-
yIABTPaba3uTOBBII YKJIOH, YTO, OJHAKO, HE XapaKTepHO
JUIS. KOHTUHEHTAJIBHON OKPaWHBI.
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MoxHO corytacuThCsl ¢ MpeAcTaBIeHUsIMHU [3] 0 ToM,
YTO PACCMOTPEHHBIC KOMIUIEKCHI MarMaTHYECKUX MOPOJ
CBSI3aHBI C HEKOTOPOH OOCTAHOBKOM MEPEXOIHOTO MEPUO-
na. Tonbko Bompoc B ToM P mepexo Mexly KakuMH reo-
JTUHAMUYECKUMH PeXUMaMH Mbl HaOIronaem? B ykazaH-
HOH paboTe CMEHa HHJIOTCHHBIX PEXHUMOB pacCMaTpUBa-
eTcs B paMKax Ipoliecca pa3BUTHSA KOPBI KOHTHHEHTAb-
HOI'O TUIIA 33 CYET OKEAaHUUYECKOM OKpauHbl. DTOMY BBIBO-
1y, OJJHAKO, IPOTUBOPEUUT HAJIH4YUE OJIOKOB KOHTHHEH-
TaJIHOI KOPBI B BU/IE€ YUACTKOB KPUCTAJUIMUECKUX MacCH-
BoB CpenunHoro, ["ananbckoro n XaBbIBEHCKOM BO3BBI-
MIEHHOCTHU B OKPYKCHUH 00JIce MO3JHUX BYIKAHUUECKUX
HOSICOB Ma(hUUECKOTO MPODHUIIS.

KaxyTcst Oonee BepOSITHBIMU HJleH Oa3u(UKaIIH
KOHTHHEHTAJIbHOM 36MHOM KOpBI, BhICKa3aHHBIE B CBOE
Bpemsi B.B. benoycoBeiM [2] U pa3BuBaembie B pabore
[13]. O4eBuaHO, K TAKOMY MEPEXOAHOMY MEPUOAY U Clie-
JyeT OTHOCUTh 00pa30BaHUE PACCMOTPEHHBIX MarMaTH-
YECKUX KOMIUIEKcoB. K 3ToMy crenyeT 100aBUTh pasiiu-
YHe B CTPYKTYPHOM KOHTPOJIC IIPOSIBIICHUS BYJIKaHU3MA B
pasnuuHbIX pernoHax Kamuarku. B mpenenax BOCTOUHBIX
XpeOTOB MarmatusM (MPEUMYIIECTBEHHO BYJIKAHU3M)
IPOSIBUJICSI B OTHOCUTEIIBHO CTAI[HOHAPHON 0OCTaHOBKE
KECTKUX CTPYKTYyp U puprorenesa. B CpequnHom xpedTe
B 3TO BpeMsl CyIECTBOBAJIA HECTAI[IOHAPHAS 0OCTaHOBKA
CKJIaAKOOOPA3yIONINX U Pa3pbIBHBIX (HAJABUTOBBIX?) THC-
JOKaIMi, CIOCOOCTBOBaBIIAs OOPAa30BAHUIO CHUCTEMBI
MPOMEXKYTOYHBIX 04aroB (OOIBIIOE KOJTUUECTBO JAOBOJb-
HO KPYIHBIX MHTPY3UBHBIX MACCHBOB) H TIPOSIBICHUIO
MarmaTu3Ma Kak B BYJIKAHMYECKOM, TaK U B TUTyTOHHYEC-
KOIt popme. DTHUM U OOBSACHSAIOTCSI HAaNOOIee CyIIECTBEH-
HBIC Pa3IMUUsl B COCTABE NMPOIYKTOB ByJIKaHU3Ma P 60mb-
mrast ero TiapoaBuHyTOCTHY B X0/e AuddepeHuanum Ha
pasHBIX YPOBHAX JuTOChepsl B paiioHe CperuHHOTO
XpebTa M MEHbIIas CTeNeHb MU(PPEePeHINPOBAHHOCTH
(6:M30CTh K COCTaBy MEPBUYHBIX PacIuiaBoB) Ha Boctou-
Hoii Kamuarke.

3AK/IIOYEHUE

1. AHanu3 HOBBIX AHATMTUYECKUX MaTepHaIoB CO-
BMECTHO C YK€ OHy6JII/IKOBaHHI>IMI/I JaHHBIMU IO BYJIKa-
HHUTaM, a TaKKe INTyTOHMYECKUM 00pa30BaHMAM OJIH3KOr0
COCTaBa M BO3PACTA MO3BOJIMII YCTAHOBUTH, UTO PACCMOT-
peHHbIe 0a3aJbTOUIBI OTHOCSTCS K CyOIIeno4Hoi Oa-
3aJIbT-TPAaXUaH/1e3u0a3aIbTOBOM cepun ¢ OTKIOHEHHEM B
CTOPOHY MEIMEUUT-IUKPUTOBOM accolualiy IOPOoJ.

2. HaOmromaemass reoxXMMHYECKas 30HAJIbHOCTH
UMeeT CIIOXKHBIN XapakTep. B mocienoBaTensHOCTH TIe-
pexona xpe6tsl Banarunckuii P Tympok P CpenunHbBIH
IIEJIOYHOCTH MOPOJ] BO3PACTAET, OHOBPEMEHHO YBEIIHU-
YMBACTCS] KOHIEHTPAIS PyOHIUs, a COIEPKAHUS BBICO-
KO3apsAAHBIX W pPaJUOAKTHBHBIX J3JIEMCHTOB CHadalia
YMEHBIIIAIOTCS, & 3aTEM BO3PACTAIOT.

3. B koopauHarax YanCen YCTAHOBJIEHO HaJIMYUE
JIByX TPEHJIOB: MOJOKHUTEIbHOTO, KOTOPhI OXBaThIBAET
OOJIBIIMHCTBO COCTABOB BYJKAaHUYECKUX M TUTyTOHUYEC-
KHX IIOPOJI, U OTPULIATENBLHOrO P i1 MeliMeunT-nuKpu-
TOBOM accouuanuu. [1epBsiil TpeHa OTpa)kaeT Hampas-
JIEHHOCTbH HBOJIIOIHUU TIOPOJ] B XOJI€ UX KPHUCTAJUTH3AIH-
OHHOII nuddepeHnnanny, BTOPOil HILTIOCTPUPYET pas3-
HYIO CTeleHb IJIABJICHHs UCXOJHOTO cyOcTpara u ydac-
THE TPOLECCOB NTYOUHHOTO MIEIOYHOTO METACcOMAaTO3a.

4. CocTaB MCXOIHBIX PACIUIaBOB OIPEAEIIICS BlU-
SHHEM JIByX ()aKTOPOB: BBIMIABIIEHUEM U3 JCTUIETHPO-
BAaHHOTO 10 U30TOMHOMY coctaBy Nd u Sr u comepixa-
HHIO TaKUX 3JIeMeHTOB, Kak Ti, Ta u Nb, Ho oboramieH-
Horo Ba, Sr, Rb, Zr, Y manTHitHoro cyocrpara u 10mo-
HUTEJIbHBIM MPUBHOCOM IIIyOMHHBIMH paciylaBaMH H
(dmronnamu nerkux P39, Ti, Nb, Ta, K, Hf, Zr, Sr, P.

5. HabGmromaemoe pazHooOpasue COCTaBOB MOPOJ
KaK BYJKaHHYECKOT0, TaK U TUIYTOHUYECKOTO KOMILIEK-
COB CBSI3aHO B OCHOBHOM C IIPOIIECCAMHU KPUCTAJIN3a-
UOHHOW AuddepeHnanny, MaHTHITHBIE PacIlIaBbl HE
OBUTM KOHTAMUHHUPOBAHBI KOPOBBIM MaTEPHAaIOM.

6. OmnpesiesnieHHbIE PA3IMUKs B COCTABE BYJIKAHUTOB
BOCTOYHBIX XpeOTOB 1 CpeannHoro xpedra KamuaTky, ¢
OJIHOM CTOpPOHBI, BBbI3BaHBl Pa3HON INPOJBUHYTOCTBIO
npolecca Mmarmarndeckoit auddepennmanuu (poas Ipo-
MEKYTOUHBIX OYaroB sl mMarmatusma lleHTpanbHOU
Kamuartku), a ¢ 1pyroit cTopoHsl, BIustHHEM Tn00aBod-
HOTOY KOMIIOHEHTA, KOTOPBIH BO MHOTOM OTpPEJEIsET
TEOXHMHUYECKYIO Crieln(UKY MIONIOHUTOBOM CepUH KHUP-
TAHUKCKOM CBUTBHI.

PaGora BhImonHeHa pu (UHAHCOBOH MOAJACPKKE
PO®®U, npoext N06-05-64195, rpantos IBO PAH 06-
II1-A-08-328 u 06-1-1117-074, nporpammbr OH3 N6 u
(hoHa coneHCTBHUS OTEUECTBEHHOW HayKe.
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Pexomenoosana x neuamu B.I. Caxno

V.A. Koloskov, G.B. Flerov, D.V. Kovalenko

Late Cretaceous — Paleocene magmatic complexes of Central Kamchatka: geologic position
and features of matter composition

A comparative analysis was made of the data on Late Cretaceous-Paleocene volcanism of four areas of Kamchatka:
Prav. Tolbachik P Lev. Shchapina P Adrianovka rivers interfluve (northern Tumrok Ridge), the area south of the
Ipuin River - Mt Hrebtovaya (northern Valaginsky Ridge), the area of Mt Savulch (Kitilgina River upper reaches,
northern Valaginsky Ridge), and: Kirganik P Lev. Kolpakova rivers interfluve (Sredinnyy Ridge). New data on
petrochemical, geochemical and isotopic composition of volcanic rocks from these areas are offered. The
analysis of these materials together with the already published data on volcanics and also on plutonic rocks of
close composition and age made it possible to establish the following: 1) the basaltoids under study are referred
to the trachyandesite series with transition to the maymechite-picrite rock association, 2) in the rocks of the
Valaginsky - Tumrok P Sredinnyy ridges alkali content increases with simultaneous increase in Rb concentration;
the contents of highly charged and radioactive elements first drop and then grow. In the coordinates Yb -Ce, the
presence of two trends is established: positive, which embraces the majority of volcanic and plutonic rocks; and
negative, peculiar to the maymechite-picrite association. The former trend reflects rock evolution during
crystallization differentiation; and the latter, a different degree of melting of initial substrate. Possible
reconstructions of geodynamic conditions of volcanism manifestation are discussed.

Key words: volcanics, maymechite, picrite, basalt, petrochemistry, geochemistry, isotopy, Kamchatka
Peninsula.





