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OnuT XOppeNslHE MarMaTHieCKHX H MeETaMOphHYecKHX nopon
Yexocnosaxuu H HexoTopsix paftionos COCP, M. "Hayxa”, 1977.

COopHHK BKIIOYRET CTATHH, OTpaXAONMe MEPBLIE pe3yILTaTh
COBMECTHRIX HCCHIeNOBAHMN COBeTCKHX M YeXOC/IOBAIIKMX Ieolloros,
NPOBOMBIMMXCA B PAMKAX NBYCTOPOHHErO COTTIBIUIGHHS MeXLY
Axanevusvy Hayk CCCP m UCCP. OcHoBHOe PHMMAHHe B CTATEAX
cOopHHKa YyheneHo OcoGeHHOCTAM TIeOJIOTHYECKOI0 MOJIOWEHUS,
TeTPONOrHA, TeOXHMHH H Ne0XPOHOIOTHH MeTaMop¢HYeCKHX H IPaH:-
ToHuHBIX nopon Yeumickoro maccusa u 3amapmnix Kepnat, B otpems-
HBIX CTSTRAX PACCMOTpeHA TeOXpPOHOJIOTHA MAIMAaTHUeCKHX MOpol
Heorena CnopaxH, B cGopHmxe nomemen Gomswmo#t ofwem netpo-
XHMHUYeCKHX, FeOXHMHYECKHX H PaJHOJIOTHYeCKHX NAHHBIX, HHTepIOpe-
TAlHA KOTOPEIX C UENBI BHIABNIEHHS 3AKOHOMEpPHOCTeH pasBHTHA
pANA MeTaMOp(HYECKHX, MAIMATHYECKHX H PyN0oGpasyoIMX mpo-
LeCCOB B PANTHYHBIX CTPYKTYPHBIX 3neMeHTaX 3eMHON Kopsl Npo-
BOMHMTCA ¢ IUMpOKHM NpHBIieYeHHeM MaTepHanos mo Bammuiickomy
umty, Bocrounnim Kapnatam, Kaskasy m apyrum permosam CCCP.
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MPEAHCIOBHE

B 1972 r. no unuumatuse wiena-kopp. AH CCCP I' JI. AdanacveBa u aka-
pemuka AH YECP B. 3oy6exa 6butH Hauathl paboThl N0 CO3MAHHI0 OCHOB [UIA
KOPpenAuAH MarMatyueckux u Mertamopduueckux dopmauui Boctouno-
EBponelickoi M1atdopmMbl H ee CKJ1aa4aToro o6pamsieHHs.

[naBHasA 3a/laya uccle0BaHMM OMpele/IAiach KaK BbliABIIEHAE 3AKOHOMEp-
HOCTe# MarmMaTHUYeCKHX M MeTaMOphUHYeCKHX MPOLECCOB TPH 3BOJIIOLMH K pYTI-
HpIX reocTpykTyp. Teppuropuu Yexocnopakuu u Esponeiickoit yactu Coser-
ckoro Cow3a B reosioryeckoM OTHOLICHHH NpeacTaBnakT cobon Gnaronpunt-
Hble H B3aHMO/IONOHALHE MOJIUTOHbI JIIA PeILeHUA TAKOH 3a/1a4H.

He#cTBuTtenbHo, YexocnoBakus — IT0 0o6GNACTh Pa3sBHTHA NMOABHXKHBIX 30H
3eMHOH KOpbI ¢ PALOM crelmHuecKHX 0COBEeHHOCTEH, CNOCOBCTBYIOIMX pe-
WieHHI0 06UmMX MpoGreM CTPOeHHS H pasBHTHA OporeHHueckux noscos. Cpen-
HEUelLICKHH MACCHB ABIIAETCA OHAM M3 Haubonlee KpymHbix B EBpone Giokos
BAPHCCKOTO  TEOCHHKITMHANBHO-OpOTeHHueckoro Mnosca. Bce ero rnasubie
JIMTOJIOTHYECKHE, MarMaTHUECKHE H CTPYKTYpHbIe KOMIUIEKCHI HMEIOT THIIHY-
HO€ /11 CPEe[IHHHBIX MACCHBOB BbIPAXKEHHE W NOJIHOE Pa3BHTHE.

B 3anapgno-Kapnarckom peruoHe, Bliaroflapa 0THOCKTENIBHO HErNlyBOKOMY

NeHYaUMOHHOMY cpe3y M CTPYKTYpPHOMY pa3ie/IeHHI0 Ha pA[ FOpHbIX MOJIHA-
THH, B3aMMOOTHOLUEHHA MEX1Y aJbIIHHCKHMH M J0a/IbIIMICKHUMH 3JIeMEHTAMH
TeONMOTHYECKOTO CTPOEHMA BBICTyMalT OTHYETIIMBEE, YeM B APYTHX CeKTOopax
.BamcaHo-KapnaTo-kapKa3ckoro oporeHHoro mosca. B EBponeickoil uactw
CCCP pacnionoxeHb! 06nacTu [ipeBHeil KOHCONMMIAIMK (10KeMBPUHACKHE U THI
H [Opeshue Mmiatopmel) M obpamiaiouHe uX Gonee MOINOMbIe MOABHXHbIE
nosca.

CoBMeCTHBIH CpaBHMTENbHbIN aHAJIM3 MATMATHYECKHX ¥ MeTAMOPhUYECKAX
NMOpO B MX €CTECTBEHHBIX acCONUMalMAX, OTBEYAIOLIMX I10CIIe/l0BaTe/IbHbIM
3Tanam CTAHOBJIEHHA M Pa3BHTHA OCHOBHBIX TeOCTPYKTYp, XapaKTepHbIX JJIif
Esponeiickoi vactu CCCP 1 UCCP noaswkHbIX 30H ¥ 0GNacTe#l npeBHei KOoH-
CONMMIAUHH, MOXeT HMeTh pellalolliee 3HaYeHHe [IJIA YCTaHOBIIeHHA (yHIaMeH-
TanbHbIX 3aKOHOMEPHOCTEH B JBOJIIOLMH 3eMHOH KOpbl H BEPXHEH MaHTHH,
4 TAKKE B pasMeEllIeHMH MOMe3HBIX HCKOMAeMBIX.

B npepnaraeMom TemaTHueckOM cBOpHHKE M3/T0XKEHDI MIEPBbIe PE3YIIbTAThI
COBMECTHBIX COBETCKO-YEXOC/IOBALKHUX HCCIIe/IOBAHUA B paMKaX 0bCyxl1aeMoH
NpoGnemsr. Coctout cGopHuk u3 17 craTel, CrpyNMHPOBAHHBIX MO TeMaTHKE
B nate pasgenos. [lepsbiit u Tperuil pasaesibl NMOCBAIUEHBI COOTBETCTBEHHO
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npobremMamM KpHcTaMyeckoro ¢yHaaMeHra CpejHeuelickoro maccusa W
3ananHo-Kapnatckoii BerBu CpeM3¢MHOMOPCKOTO OPOT€HHYECKOro MMOsca.
[lpu 2TOM aBYOpbI, HCClle[OBAaBILIHE MAarmMaTHUeCKHC W MeTaMopduueckne
dhopMauuy MOJIAaHYGHKYMa, NPEATIPUHATIN NIOTILITKY HX CPaBHUTE/IBHOTO aHa-
nH3a ¢ OTM3KHMH 110 THITY MarMaTHYeCKUMH dOPMAUMAMU, Pa3BUTLIMK B TIpe-
Aeflax coBeTCKOH yacTh baythiickoro mnTa. CpaBHHTENbHBIR aHAIH3 K pUCTaIl-
nuueckoro (pynnamenta 3ananueix H Boctounsrx Kapnat u Bonsiioro Kaskasa
NpoOBeJIeH 1PYToit IPYNNON WecleoBaTeNIeH.

Bropoit u uwerBeprblii pasiesnbl cOOpHMKA MOCBALCHBI NpobiiemMam BO3-
pacTa, reHeanca H METAJUIOTEHHYECKHX 0COBEHHOCTEH TPAHHTOMIOR B Tpefenax
Yewckoro cpe/tMHHoro MacciBa M 3anaaHo-Kapnarckoro oporeHuueckoro
nosca.

B natoM pasjefie M3JI0%EHBl PE3YNbTATHI WCCHELOBAHMA KaHHO3OHCKMX
BYJIKAHHYECKHX TIOPOJI, Pa3sBHTBIX C OJIHOH CTOPOHBI B Mpe/lenax CloBRauKoi
vacTh Kapnatckoit oporednueckoi obmactu, a ¢ apyroi — B npepenax Cesepo-
Yeurckoi pudToBOA 0BNACTH.

B uenom cGopHHK conepxuT GOIBLIOW ¥ B 3HIUNTE/ILHOH Mepe OpPUTHHAMb-
HBIH MaTepHal 10 TeOXPOHONOTHH, MEeTPOJIOTHH W TeXMMMH psiia Marmatnve-
CKHX M MeTaMopdHuecKHX (popMauuii, pa3euTeix Ha TeppuTopuH UCCP u Es-
pone#ckon yactn CCCP.

IMonoxuTebHbBLA ONMbIT [BYCTOPOHHETO COTPYIOHMYECTBA M IONYYeHHbIe pe-
3YJIbTAThl NMO3BOJIAKNT FOBOPUTH O INVIOJOTBOPHOCTH TAKOTO pPoOjla COBMECTHLIX
HCCTIEIOBAaHMH M HaJeAThCA, YTO B BynyIeM KpyT 3ajlay 3HAUMTENbHO pacluu-
PUTCH.

C caMOro Hayajsia COBMECTHBIX COBETCKO-YEXOCIIOBAUKHX paboT omlMM H3
MX PYKOBOJMTE/IeH, KypaTopOM COBETCKOW TPYMfibi YueHbiX Obln wieH-KOpp.
AH CCCP T.J. AdanacseB. B 3HauuTennHOH Mepe Gnaropaps ero IHepruu,
BHMMaHHI0O H J106pose/aTe/IbHOMY OTHOLUEHHIO K KAaXIOMY YHYacTHHKY Ipo-
I'paMMbl Y[QNMOCh YCTEHHO BLITIONIHUTL BECh 3aIUIAHHPOBAHHBIA KOMILIEKC
pabort.

ABTOPCKHA KOMNeKTHB IiyGoKo Mpu3HaTesieH BONbLIOMY YUeHOMY ¥ KpyTi-
HOMY opraHM3atopy Hayku [eopruiwo JIMutpneBnuy AdpaHacbeBy, KOTOpOMY,
K COXANeHW0, He TIPHIIUIOCh YBHIETh Pe3yJIbTaThl COBMECTHBIX paGoT onybiu-
KOBaHHBIMH.



KPUCTANIMYECKHUE ITOPO/IbI
YEIHCKOTO MACCHUBA

NPOBJIEMbl KPUCTAJUIMYECKOI'O ®YHOAMEHTA
YEWICKOI O MACCHUBA

B. 30YBEK, M. KPBIJIOBA, H. IOCEPT,
@.I1. MUTPO®AHOB, B.M. YEPHOB, K.A. WYPKHH

JIENTHHUTHl KAPEJIO-KOJIbCKOA YACTH
BANTURCKOTO WUTA U YEMCKOIrO MACCHUBA

I'naBHbIe 3anayM HeclieJOBAHKA

IlpoGiema JIENTHHUTOB, B TOH NMOCTAHOBKE KAK OHA pellianiach YYaCTHHKAMM
COBETCKO-YeXOC/IOBALKHX COBMECTHBIX HWCCIIE[JOBAHHH, MMeeT HECKOIIBKO
acnekToB. [lepBbiii aclexT cBA3aH ¢ HMCIONL30BAHHEM B JIUTEpaType [ABYX
TEPMMHOB — "NeNTUT W "'JlenTHHAT".

TepmuH "nentut” 0GbI4HO ynOTpeOnsAeTCA B MOHMMAHWM ILIBEACKHX HCCIIe-
nosatened. On BBefeH na o6bexTOoB bBanTHiickoro IuMTa, MMeeT reHeTHYe-
CKHH CMbICTT U 0DO3HavaeT MepeKpUCTA/UIH30BaHHble H MeTamMopdH30BaHHbIe
KHUCIIbie TIOPO/bl BY/IKAHHYECKOrO MPOHCXOXIECHUA (71aBa, Tydsl  T.1.) . Eciu
OH MpPUMEHACTCA 1A 0003HAYCHUS JIEHKOKPAaTOBBIX MeTaMopbHuecKHX NOPoL,
MeIKO- HIH Cpe[He3epHHCTHIX, COCTOAILUMX I/aBHBIM 00pa3soM W3 MONeBbIX
LIaToOB M KBapla (KEK BTOPOCTCIIEHHbIE M‘HHepaJIbl MOI'YT TAKXe IIPUCYTCTBO-
BaTb DMOTHT, MYCKOBHT, I'paHar, ampub0s, MHPOKCEH, HCTEH, CHIUTHMaHHT
¥ 1p.), TO B 3TOM CMbicyie “'TeNTHHWT — Ha3BaHWe He TEHETHYeCKOro 3Have-
HHA, W €ro ompejeleHHe He BKJIHYaeT CTeMeHH MeTamMOpdu3Ma H3y4aeMoit
OpOJLI.

B ycnoBuAx ¢aumMy 3eNeHbIX CNAHLEB ITH MOPOJbl Mpe/ICTABIIEHb aJIbOHT-
CEPMILMTOBLIMY CliaHliaMK, B ampubonHTOBOH Gauun — JIeHKOKpPaTOBbIMH
THeHcaMH, a B YCIOBUAX TPAHYNMTOROMA daumu (uHorna taxoke ampubonnto-
BoH [60] — rpaHy/MTamu sensu stricto, T.e. rpaHy/IMTaMH B IlePBHYHOM OIlpe-
penenud I'. Posen®yiua (kucnple TpaHynuThi, “NeHKoOrpaHyutsr”). Jlentu-
HATbl MOTyT 00pa30BbIBATBCA H3 BY/ITKaHHYECKHX, IUTYTOHMYeCKHMX (TpaHu-
TOMIHBIX) W OCAnOuHBIX (APKO30BLIX) TMOPOM, HO B 00WEM, TO-BUOHMOMY,
NpeobiaialT JIENTHHATHI, BO3HMKILUME M3 KHCJBIX BYIKAHWUTOB (JIAB WK
tydoB). [puHATOE oOnpenereHHe COOTBETCTBYeT B LEJOM MpPeIOKEHHOMY
K. Konve u XK.I1. Snnepom [25]. CnenoBatenbHo, "nentutsl” M rpaHyuth”
B onpenenexun I'. PosenOGyma senAwTcA Kak Gbl 0COBBIM THIIOM JIeNI THHHTO-
BbIX Topoa. OpHOH M3 3a1a4 uccrnefioBaHuA ObUI0 BBIABNCHWE TAKMX THTIOB
JIeNTHHUTOB M HX XapPaKTePHCTHKA.

B u3yueHHBIX Hamu peruoHax banrtuiickoro mura W Yemckoro maccHpa
CYLECTBYHOT BCE BO3IMOXHbIE TeHETHYECKHe Pa3HOBHIHOCTH JIENTHHMTOBbIX
nopoa. C camoro Hayana paGoT CTano OYeBWIHLIM, YTO JNeATHHWTOBBIE OGpa-
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30BaHUA, 0COGEHHO NPOM3BONHBIE TAKHX BYIIKAHMTOB, Kak Tydsl, MOTYT
CIY)HTh  HafleKHbIMA ~ MAapKHDYIOUIMMH  TFOPM30HTAMH U1l paclumd-
pPOBKH cTpaTHrpadud W CTPYKTYPh! HeMBIX JNOKeMGpuiickux Tomm, MWIA
PEerHOHANBHOH  JIMTOCTPAaTHrpauuecKol KOppPensAlMH  MeTaMOphHYECKHX
KOMIUIEKCOB.

B Hactosuiee BpeMA TaKoe CTpaTHrpadHYecKOe 3IHAYEHHE JIENTUHUTOBBIX
dopmamuii o6ocHoBano B. 3oyGexom [58 u gp.] m U.M. Becenoit (1967)
nna Monpanybekoro xommiexca Yeinckoro maccusa, B.M. YepHoBbiM [20]
s Kapenun Bantuitickoro mmra. Tak, GsUI0 MOKA3aHO, YTO B OTNIMYHE OT
0CHOBHbIX (mMabGa3-CIWIMTOBBIX) WIEHOB TeOCHHKIIMHAJIBHOIO BYJIKAHH3MA,
KOTOpble pacrpefeneHbl B OONBILIOM WMITK MEHBIIEM KOJIWYECTBE TIOYTH 1O
BCeMy pa3pe3y MongaHyGecKoro Komiulekca (3a HCKIIOYeHHeM caMoil Bepx-
Heit pruutepoli “Karmukon (gopMaiuyn’™), NenTHHATOBAA GOpMaLMA HMeeT
YeTKOe CTpaTMrpaduyecKoe MOJIOKEHHEe: OHA HaXOOMTCA B BHCAYEM GOKY
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"MOHOTOHHOI'’ MeJIMTOBO-TPayBaKKOBO#H (opMalmu (¢ NPOABIIEHHEM OCHOB-
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HOTO HAUANBHOTO BYJNKaHM3IMa) M B JexaueM Doky “mectpoil” dopmaipu,
0XapaKTepH30BaHHOH CIIOAMH OPraHOTeHHBIX (KapGOHATHBIX M TPadHTOBBIX)
nopof. ['paHMua NenTHHHTOBOH ¢QopmaluM, KaK IpaBHIO, OYEHb YeTKaf,
NHLIL B CaMOH BEPXHEH Y4CTH ee MHOIMAA NOABNAWICA KapGoHaTHele mpoc-
JIOHKH.

Takum 06pa3oM, 0Ka3aloch BO3MOXHBIM ONPEAENIHTh 1A MOMIaHyBCK Ol
NeNTHHUTOBOH Qopmaly HMXHMA M BepXHMH “TpaHHUHbIA nurocTpatoTHn’
(stratotyp—limit).

JlenTunuTOBBIe OpMAUMH 0OBIYHO ONpeNeNANT HAYaI0 MOABHKHOIO JTana
reoCHHKIIHHANIBHOro GacceiiHa, Yro TNpOABNIAeTCA B YCHJIEHMH BYJIKaHH-
yeckoi [IeATENBHOCTH M H3MEHYHMBOCTH fajeoreorpadMyecKux ycIoBHH,
3TO HAXO[MT CBOE OTpaXkeHHe B OLICTPOl CMEHe JMTONOTHYECKOrD COCTa-
B2 OCAJIKOB.

JlenTunKTORbIE hOpMALMH M3YYAJTHCh HAMH B ApXeHCKMX CTPYKTypax Geno-
MOpH/I, PAHHENPOTEPO30OHCKHX CTPYKTYpaX Kapeslud, B CpelHeNpOTepo30i-
ckux (7) cTpykTypax MongaHyGHKyMa H B BepXHeM npotepo3oe bappaHnoBa.
CpaBHHTeJIPHOE H3YUYEHWE UX B 3THX Pa3HOBO3PACTHBIX H Pa3sHOTHIIHBIX CTPYK-
Typax 3eMHOH KOpbl MMeeT Ba)XHOe 3HaUYCHMe, TAK KaK JIENTHHMTbI B LEJIOM
Pa3NMualTCA MO 0COOeHHOCTAM COCTaBa, IO XapaKTepy acCOUMHPYIOWINX HIH
YepeqyIILMXCA ¢ HUMH METaMOpPGhHM30BaHHBIX OCA[OYHBIX, BYNKAHOTEHHbIX,
MHTDY3UBHBIX TIOPOH, MO CTeMeHH MeTaMOphHYeCKHX H YIbTpaMeTaMop-
dHyeckuX NpeoGpa3oBaHMI, MO CBA3AHHBIM C HHMH I0/1€3HBIM MCKONAEMBbIM.
Tak, ¢ no3uuui GHOpMAaLHOHHOro aHamH3a OCOGBIA MHTepec NpeAcTaB/IAeT Bbl-
[eieHHe KHCIBIX — CpefHMX (COBCTBEHHO NENTUTOBBIX) GopMalmii H JienTH-
TOB B COCTaBe MeTaMOPH3OBAHHBIX OCHOBHBIX (’cnMnut-muabajloBnix”)
dopmaimii. [na xapakTepUCTHKH KOPOBBIX H BHEKOPOBbIX IpaHUTO0Opa3yio-
WMX ApPOUeccOB [OKeMOpUA WMeeT 3HAaYeHHE OLIEHKA POJIM KOTE€HEeTHYHBIX C
NENTHHUTAMH TUTYTOHUTOB, OCODEHHO paHHHX (IOMUTMAaTHTOBLIX) WUHTPY3HMB-
HbIX TpaHMTOHMaoB [15].

Takum 06pa3oM, KPYT BOMPOCOB, CBA3AHHLIX ¢ MpPOGNEMO# JIENTHHUTOB,
OUeHb LUHPOK.



TeonorvuecKHe NO3HUMH H NeTporpagHyecKHe XapaKTepHCTHKH
NENTHHUTOB Pa3MHYHLIX CTPYKTYP

Eeaomopudst baarulickoeo wura

B cesepHoii uacth Boctouno-EBponefickoii miat¢opMer B KayecTBe reoTex-
TOHHYECKH 060COBIEHHOR CTPYKTYpbl KpyNMHOro Macwtaba Bhigensercs
Benomopeku#t maceus. Ero oOHakenHas vacTh BbICTyNaeT B Tpedenax
Banruiickoro wnta Ha Kapemsckom n Kanpanakiucko-Tepckom noGepexpax
Benoro mopsa. OcHoBy MaccuBa cocraBnseT benmomMopckas cepua riyBoko
MeTaMOpU30BAHHbBIX CYIPAKPYCTaNbHbIX NMOPOLL APXes.

B reorekTOHHMYCCKOM oOTHOLUEHMM bBe/loMOpCcKMH MaccHB Mpe/CcTaBiseT,
MO MHeHM10 GOJbIIMHCTBA HCCNENoBaTene#, CpeINHHbIA MacCHB — THT3HTCKHH
obnoMoK apxeifickoH ckiajyatod obnactu GenoMopud, oOpaMiIECHHBIH Ha ce-
Bepo-Boctoke Konbckoi, a Ha moro-sanane Kapensckoi 30HaMH Kapeing
(14, 21]. B dyunamente Pycckoit nmmtsl, nof naathopMeHHsmM Yexniom Be-
JIOMOPCKMH MACCHB, PaCUIHPAACh H OYTOODpPa3sHO H3TrHOasACh, NpOCIeXUBIET-
CA JalleTo K Wry — 1o umpoTtsl 1. KoctpoMer Ha Bonre.

B coorBercTBHM ¢ paspabortanHoi K.A. lllypxunsim u BJL Iykom [62]
cXeMoii cTpaTurpacuu, 6enoMopckas cepHs MO BeLeCTBEHHOMY COCTaBY Mofl-
pasjiensiercss Ha 7 CBHMT ¢ mnpeofsanammMMy Noponamu (CHM3Yy) @ KeperT-
CKYI0 — TPaHHTO-THEHCbI, XeTONaMOMHCKYW — OHOTMTOBbIE THEHCh! M aM-
¢ubonuTel, NOYXCKYyw — IpaHaTo-OMOTHTOBBle THeHChbl, YYNMMHCKYKH — Ipa-
HATO-KHAHUTOBbIE H MYCKOBHMTOBbIE THEHCBI, KHAXETYOCKY0 — IUIarHOTHeH-
Chl, KaHTaTyHIPOBCKYKW — IUJIaTHOGHOTHTOBBIE W [BYTIOJIeBOLUNATOBbIC THEHCHI
¢ NMaYKOH TIIMHO3eMHCTHIX THEHCOB B Cpe/IHeH 4acTH, €HCKYH0 — CyLIeCTBeHHO
TJIHHO3eMHCThle THEHCHI C KHAHHTOM, CHJUTHMAHHTOM.

B cocraBe Bcex CBHT YYaCTBYIOT MeTABY/IKAHMTBI, Mepec/aHBaloKecs
¢ mapar’eficaMu, HO HauGollee 3aMETHYI0 PONb OHH WIpalT B TpeX HWKHUX
CBHTaX, 0CODEHHO B XeToNaMOGMHCKOWH. B GonblLMHCTBe clyyaeB BYJIKaHHMTbI
nepsryHo 6a3asbTOMOHOTO cocTaBa Npeobpa3oBaHbl B opToaMdubONHTLI pas-
IlOOﬁp&BHO!‘O MHHCpaJinOl'O cocraBa: [HONCHA-TPAHATOBBIE, TpaHaToBbIE,
nosieBOLLUNATOBble, MOHOMHHEpaJIbHble, DHOTHT-COOEpIKALMe, CKAMOIHTOBbIE,
JMHAOTOBbLIE ¥ [IPYTHe, NIEpeXoaAilMe P MUTMaTH3a1MKu B ambubon-GuotuTo-
Bbl€ CllaHLbI, GHOTHTOBbIE CIIOAMTHI K MOpPQONOTHUECKH pa3HOOGpa3Hble MHT-
matuTel. Bonee peaxu oproampubomutel ¢ amgpuBOIOM, TPEMOIH-TAK THHO-
[IHTOBOTQ COCTABA C TArbKOM W MAarHe3WansHbIMKM KapOOHATAMH, KOTOpbie
NpH yibpaMeTaMopdU3Me Takke Tpeobpa3ywTca B poroBo0OMaHKOBbIE aM-
¢dubonutel. YacTs aMpHOOTUTOB, MO-BHAWMOMY, ABJIAETCA NMEPBHYHO TYPbH-
TOBLIMH NOPOAAMH,JIPECTABNAKIMMUA CMECh OCHOBHOI'O BYJIK4HHYECKOTO M
TP PPHIeHHOTO MaTe pHaia.

OBbiuHO Bee HAa3BaHHBIE PA3HOBMAHOCTH ambHUBONNTOB He cojepkar Tep-
BHYHO-MarMaTHYeCKHX MHHepaJioB, CTPYKTYp H TeKCTYp, M HX NpHHamsIex-
HOCTb K JIpeBHEHIUHM MeTaba3HTaM olpe/lenfeTCA HA OCHOBAHHH METPOXHUMH-
YeCKOTO CXO[CTBA ¢ Ha3anbTamMu, aupesurto-Dazamsramu, mukpuramu. OpHako
BO MHOTMX Y4acTKaX, OTHOCHTEJIbHO MeHee 3aTpOHYThIX MHIMaTtH3allMen.
BCTpeyatorca Miactoobpa3Heie Teila W OyauHbl ambHBOIMIOB ¢ pelIMKTaMH
TeKCTyp W cTpykTyp Jddy3uBos. IleTporpacpuueckoe H NneTpoXMMHYeCKOe
H3yueHHe THX nopoa [22, 7] nokasano ux NpHHA/IIEKHOCTh K BasanbTon/1aM
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THNA O/IMBHHOBBIX TOJIEMTOB, KBAPLUEBbIX TOJICMTOB M aHOE3HTO-Da3albTOB.
CpenHHi COCTaB BYJIKAHMTOR [AHHOTO Pfna OTBeYaeT KBApLUEBOMY TONEHTY
C HM3KHM colep)KaHHeM THTaHa, npeobiagaHueM skelie3a Hal MarHUeM M HAT-
pUA HAZ KaiueM, npu obuei cymme wwesovei ot 2,60 go 2,60%.

Hapany ¢ ampuGonHTaMM B HeKOTOpPBIX CBMTaX, 0cOGCHHO B KepeTCKOM
H XeTOIIaMOMHCKOM, LIHPOKO paCNpOCTPAHEHBI THEHCHI, B TOM YHC/Ie H JIEHKO-
KpaToBble, HEPEAKO B TOHKOM NEpEecNaMBaHMM C MOJICBOLLNATOBLIMH M Tpa-
HaTOBbIMHM aM¢duBOMMTAMH. B 3THX rHeiicax He COXPEHHIIOCh HHKAKUX PEIHK-
TOBBIX NIPU3HAKOB, MO3BOJIAKLIKX HEMOCPEICTBEHHO CyUTh 00 HX TepBHYHOM
npupone. KocBeHHbIM YyKa3aHWEM Ha TNpPUHAUIEKHOCT MX B psAde clyvaeB
K OpIONOpPOAaM MOeT CIYXMTh JIHILIb TeCHeHIasd aCCOLUMAaLMA ¢ HUMH TOH-
KHX (OT MepBbIX CAHTMMETPOB [0 HECKOJIBKMX MHUIUIHMETPOB), BblepiKaH-
HbIX MO MOLUHOCTH H IpOCTHPaHHIO NpocnoeB aMuOONUTOB, XWMHUECKH
COCTaB KOTOPbIX COMOCTABUM C W3yUeHHbIMH MeTaba3albTOMIAMH.

B 1974 r. B cBA3u ¢ paboramu no teme 'JlentuHuTer Yewickoro maccua
H BOCTOYHOH dacTH Bantuiickoro wmra’ GblUIM H3YUeHbl HEKOTOpble JEHKO-
KPaToBbie TIOpo/ibl DeToMopCKoil cepHH.

HUccnepopanuio ObUTH MOABEPTHYTHI TPH YYACTKA Pa3BWIMA JIEeNTHHHTCO-
mepxatux navek: 1) [Mupoxas Canma Ha mwocce Kaupanakima — Kuposck
(nponue 03. Umauppa); 2) octpos Enobwil B KaHpanakuickoM apxumnenare
u 3) ryba Kocrapuxa c cHcreMOi MeJIKHX OCTPOBOB, BXO/ALUAA B COCTAB
obumpron [opeeit ry6Ger Kannganakuickoro 3afiusa.

llupokass Canma. [lo paHHBIM cpeaHeMaciiTabHOR KapTel paioHA, 3TOT
YUacTOK IMPHYpOUYeH K XeTonaMOMHCKOH cBHTe OenloMOpckoi cepHu. Paspu-
Thie 3/1ech GHOTHTOBbIE, aMpubONI-GHOTHTOBBIE, TPaHAaT-OMOTHT-aMpHBOIOBbIE
U BHOTHT-rpaHaTOBble I'HedChl ¢ OYAMHMPOBaHHBIMM [NACTAMM ILIATHOKIIA30-
BbIX M I'paHaToOBbIX aM(pHUOOIMTOB 3aKIII0YAIOT MAYKy THIHYHBIX JIENITHHHTOB —
TOHKOMNEPECTanBalOILMXCA TEHKOKPATOBLIX THEHCOB M MeNaHOK PaTOBBIX Cpe/l-
He3epHMCTBIX aMbHOOIHTOB (pHC. | ),K0oTOpas U cOCTaBMIA lpe/IMeT CleLUallh-
HOTO U3YUeHHS. ‘

Bes TOJIA B LEJIOM 3/1eCh CMATA B CHCTEMY CKNANOK CeBEPO-BOCTOYHOIO
NpOCTHPaHUA ¢ [10BONbHO KpyThiM (G0—70°) namenuem miockocteit KpH-
CTAITH3ALMOHHOW CM4HUEBATOCTH HAa KpbUIbAX Ooslee MeENKHX CTPYKTyp.
IlapHupel ManeiX CKJIaOK, MHHepalibHas THHeHHOCTh (1o amdubony u GuoTH-
1y) ¥ WmnHbie ocu Gyaun norpyskatorca Ha 103 250—260° nox yrmom 5—10°.

PernoHambHbli MeTaMOpH3IM MOpPOML OTBeHAET YCIOBUAM aMpubOIHTOBO
dauuu. HanoxeHHad MUIMaTH3alMa [pofiBJIeHa yMepeHHo. C HeH CBA3aHO
NoABNEHWE MONEBOINATOBBIX MNOpGHPOBIACTOBR MW KBapl-NOJEBOLINATOBLIX
KMJIOK B OTOEJbHBIX YacTAX ToAWM. B MMIrMaTH3MpoRaHHBIX yyacTkax s
THEHCOB XapakTepHa MeJlkaf MIoHuatocTh. ['eonornyeckuit paspes, cocras-
JIeHHbIH BJO/Ib [IOPOXHOHU BbIeMKY Ha npoTaxkedud 150 M (puc. 1), BcKpbiBaeT
Clle/1yI0LIY 10 IOCJIe10BATEIBHOCTD MOpPojL (IPY JIBUXEHUH C 10Td Ha ceBep BAOIb
3ANA/IHONW CTEHKH) .

1. Menkonnoiyarsie TOHKOMHIMATU3HPOBAHHLIE PO3OBBLIE OHOTHTOBbBIE
ruedcel. [lonepomnaroBaa yacTs NpeAcCTaBleHa TinarxoksasoMm N° 25-26 u
pelleTyaThiM MUK poknuHom. Wupuna Beixoga 5 M (toukn 0—2 wa puc. 1).

2. BuoTHT-am(puDONOBbIE [UTATHOTHEHCH ¢ MAaJOMOLIHBIMU CKIIAf4ATDI-
MU M OyQMHHPOBAHHLIMH NPOCIIOAMH MOHOMMHEpallbHBIX H TPAaHATOBLIX aM-
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dubosmTOB. [1arHOK/IA3 NPE[CTABNCH ONUroKnal-angeannom (N° 26-28),
ampubon—0oBbIKHOBEHHOH 3e/IeHOH poroBoi 0OMAHKOM. B LieHTpasibHO#M YacTH
Nnayky B 3HAUMTEJIbHbIX KOJIHYecTBaX MpUCYTcTBYeT ckanonuTt. [Ipu npociesxu-
BaHWH MayKH B/IOJIb [JJOPOTH B CeBepHOM HalpaBNeHHU B Hell NOABNALTCH MUK-
POKIIHH, a 3aTe¢M ero cofepkaHue yBennunBaercA. OH Habmioaerca B Bule
oTfenbHeIX NopdUpoBracTOB ¥ MX cerperaumii (puc. 2); MecTaMH MOpO/bI
IpaHHTH3HpYHTCA 10 0Opa3oBaHHWA TPaHMTO-THEHCOB, B KOTOPBIX CO/epKa-
HHe aHOpTMTa B Mnarkokiase magaer a0 18—20%. lilupuna Bhixopa 64 m
(Touku 2-23).

3. Cepbie MenKo3epHUCTbIE BHOTUTOBbIE THEHCHI, B KOTOPbIX MpeCcTaBIIeHbl
jiBe TeHepaimn OHOTHTA — paHHAA — TeMHo-Dypas M Gonee NO3IHAA — CBETIIO-
3esieHoBaTo-Oypas, MOAYEPKHBAMLIAA HAIIOKEHHYI0 KPHCTA/UTH3AUMOHHYI0
cnaHueBarocTs. llupuHa Beixoga — 3,5 M (Touxku 23—-24).

4. BuoTuTOBBle THeWchl, aHanoruukeie cnolo 1—10 m (Toukm 24-27).

5. IlepecnauBaHue MenaHOKpPaTOBbIX OGHOTHT-aMHOO/IOBBIX MIIArHOTHEH-
coB ¢ aMHOON-TpaHaTOBbIMH, COJIEPXAIUMMH IIJIACThl H OYIHHbI (MOLIHOCTBIO
0,5-3 M) IHONCHI-TIaTHOKIa30BbIX amMbHOONTHTOB M rpaHat-amdubon-nna-
THOKJIa30BbIX KPHUCTAJUTHYeCKHMX CJIaHLEB, HMHOrJa OoraTeiX, MarHeTHTOM.
B nopopmax OTCYICTBYeT KanueBbiii mnonesodt umar. B reiicax nnardoknai
orBeuaeT N° 2630, B 6yIMHaX OCHOBHbIX ciaHueB — N° 40—45. B stom cnoe,
TaK JKe KaK M B clloe 3, MOXHO HaGmwaarh ABe reHepauuu GuotuTa. llMpHHa
Bbixona 8 m (Touku 27-30).

B ceBepHoii yacTH pa3pe3a 3TOH NaykH OTMeEHaeTCA llepBoe MOABJIECHHE NIer-
THHHTOB (pHc. 3) B BHE M30JMPOBAHHBIX MAJIOMOILHBIX MPOCTIOEB WM BKJTH-
HMBAWIIMXCA B MeJlaHOKPaTOBbI€ THEHCHI MayeK THEHCOBHMIHBIX JICHKOKpATO-
BbIX KBapL-MOJIEBOLLUNATOBBIX NMOPOJ Pa3lHYHOH MOILIHOCTH. JIA NenTHHUTOB
XapaKTepHa TeMHO-3eMeHaA POTOBAaf OOMaHKA C TIOKA3aTeNAMH TNperoMIIeHHs
Ng=1,724, Np = 1,700.

6. YepenoBaHue JIEHKOKpPATOBbIX JINITHHUTOB, COJlepXkaluuX OHOTHT, rpaHaTt
wiH aMpuboa B NepeMeHHpIX, HO HeGONBLUIHX KonuyecTBaX (Menbiue 10%),
¢ [MONCHM-TUIATHOK/Ia30BbIMH M OHOTHTOBBIMM aMdbubonuramu. Xapakrep
NONOCYATOCTH HEOHHOPONEeH KaK 1O MOMIHOCTH YepeldylLMXCsA Mpocioes —
OT JI0NIel MUJIJIMMETPA /10 HECKOJIbKHX CAHTHMETPOB, TaK H 10 NpeobialaHnio
MeJIaHOKpaTOBbIX WM JIEHKOKpPaTOBBbIX NMojioc. B coBCTBEHHO JIENTHHUTOBBIX
110/10CaX YCTAHOBJIEHO NMPUCYTCTBHE [IBYX POTOBLIX OOMAHOK — TeMHO-3EJIEHOH
cNg = 1,738, Np= 1,716 u Bypoii ¢ Ng = 1,676, Np= 1,648. 3nech TaKxe co-
NepKatcs cKiajuaTeie 0 OyIHHHPOBAHHbIE IPOCIION OpTOaMdHBHOITHTOB.

IMonocyatas Tonwma npocsexkuBaeTcs Ha paccTofuuu 23 m (Touku 30-38)
W 3aKaHuuBae1csi aMdpHOONOBLIMH TUIATHOTHEHCAMM, MOCTENEHHO CMEHA0-
LWIMMHCA TpaHaT-OHOTUT-aMpUBONOBLIMM THeHCaMH, B COBOKYIHOCTH CJarak-
LIMMH NMayKy MOLWHOCTBIO 5 M (ToukH 38-40).

7. Toukonosocuatbie BHOTHT-aM(pUGOIOBbIE UIATHOTHEHCHI, aHAJIOTHYHbIE
cnow 5 —4,5M (touku 40-41).

8. JlefikokpaToBble JIENTHHHTBI, B KOHLE CJIOA MOCTENEHHO NepexoisAlme
B Guorut-ampubononpie THeichl — 6 M. Cyna no nokasarensaM npeioMIeHHA
(Ng = 1,712, Np= 1,686), coctaB poroBoi o6MaHKH B JIeNTHHHTaX M THEHCAX
HIeHTHYeH (Toukmn 41—-43).

9. CnanueBatbie rpaHaToBble aMpuBommTs — 2.5 M (Touku 43-44) .



Puc. 3. KoHTakT NeNTMHUTOB C TpaHaT-BHOTHT-aMHGONOBEIME MIATHOTHeHCAMH,
Ilupokas Canma
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Hc. 4. TlomocyaTocTh JIeNTHHHTOBOM Tauku. llupokas
anma

oe yepe/loBaHHE OGHOTHTOBBIX JIENTHHHTOB C TUIaTHOKIIA30BLIMU
v — 3,5 M (ToukH 44—45).

yiee ceBepHas YacTh pa3dpesa NPE/ICTABIIAET NepeMeXKaeMOCTh Tpa-
M(HGOTOBBIX TUIATHOTHEHCOB ¢ MHIMaTH3MPOBAHHBIMH OHOTHT-
1 THeiicami — 20 M (ToukH 45-52). 3pech CHOBA NMPHCYTCTBYIOT
Ma — OueHb TeMHO-3elleHas porosas obmanxa (Ng= 1,702,
u Gypas poroBas o6MaHka, aHaIOTHYHAA TOH, KOTOpas HaGImo-
ke yepepnoBanua (nauka 6) — Ng = 1,675, Np = 1,648. Buotur
iensii (Ng = Nm = 1,689). B xauecTBe aKu€ccOpHOTO MHHepa-
IyeT TeMHO-3eJ1eHbIi auoncun ¢ Ng = 1,724, Np=1,694.

Haf KanblUMeBOCTh NMOPod OOYCNOBNHBAET ¥ COOTBETCTBYHLIHH
'COpHBIX MHHepanoB. JIna THeHCOB XapaKTepHsl c¢eH, anaTur,
UMPKOH; 17 ambHOGONUTOB H OPYTHX KpPHCTAUIHYECKHX ClIaH-
TO cocTaBa — CdeH, MarHeTHT, anatutT. B nenTuHUTaX OGHIBHO
METAMHKTHBIA OPTHT, anaTHT e YacTe Habmwomaercd B Kpyn-



HauGonee xapaxrepHo#l TeKCTypHOH OCODEHHOCTBIO JIENTHHHTOB HBIIAET-

cA MX momocuatocts (puc. 4), MpeiCTaBNeHHads YepelOBaHHEM JIeHKOKpATQ-

~BbIX TOPOJI C OTYETJIMBOH KPHCTA/NTM3AIHOHHOH CJIaHLEBAaTOCTHIO, MOMAYEPK-

HyTO#H aM¢pu60m0M, GHOTHTOM WIH I'PAHATOM C MEJIAHOK paTOBbIMH aMdpubomH -
TAMH.

B cocraB nedKoOKpaTOBBIX MOJNOC JIEMTHHUTOB OOBIYHO BXOOAT: IUIATHO-
wkna3 N 25-26 (30—60% mnopofnr), pellleTyaThlit MHKPOKIIHH (B GOJIBILMH-
CTBe CNyYyaeB OTCYTCTBYIOIIMHA, HO HHOTZAa cocTaBmawumi no 20% nopo-
[e1), KBapl. TeMHOUBETHAR YACTH B ITHX TOJIOCAX COCTABJIAET Yalle BCEro
5—10%, Ho uHorpa nmocturaer 25%. OHa npencraBneHa 6ypbiM GHOTHTOM
(Mg = Ny, =1,689), anmbMaHoMHOBHEIM TpaHatoM Wi ampuGonom. Tlocnen-
HMH HMHOI[Aa MpecTaBlieH [JBYMA TeHepauuAMH — OypOH poroBoil 0GMaHKOM
(Ng= 1,676, N, = 1,648) u 4epHO-3e/IeHOH TACTHHICUTOBOW POTOBOH 06-
madkoit (Ng = "1,738, Np = 1,716). Cyna mo H3MeHeHMAM [OKa3aTemnei
npenomiienua (Ng = 1,702—-1,724, Np = 1,677-1,700), cocraset amdubo-
JIOB BapbMpYIOT [OBOJIBHO ILLUIMPOKO.

Meramopdu3M mopon pacCMaTpHBaeMOrO  y4YacTKa OTBeYaeT YCIIOBHUAM
am$ubonuToBOH aumn (cyGdalmsa arTbMaHOHHOBBIX aMpHUOONHTOB) CcO clie-
AYWOILHMH MHHEPATTbHBIMHK 2CCOLMAIMAMH

B noponax, HenocpliueHHbIX CaO B nopopax, 6orateix CaO
Bt—Gr-Am—Ply,. . .- Qu Am—Gr—PI},MO_45
Bt—Gr-Am—-KFsp—-Qu Am—CIPyr—Pl Nis
Br—Am--PINu 38 ~QutKFsp Br—Am—PIN4O
J':'b‘r—GJ'---PIN2 =3 --QuiKFsp

Octpor Enosbii. 3T0T 0CTpOB, BXOAALMI B cOcTaB KaHanaKICKOro apXu-
nenara, HaXOJMTCA B 5 KM K 0ro-BocToky oT Kanpanaxkiini. 3aeck mpefnonaras-
Mble JENTHHHTHI H ACCOLMHPYHILHE C HHMHM OpPTOTHeHChI OTHOCATCH K KePeTCKOH
CBHTE, HaUHHarOLLEH pa3pe3 6enmomMopckoi ceput. B oTiHume ot mepBoro yuacTka,
Hapady C TMayKaMH TOHKOMepeclIaHBaloUIMXCA THEHCOB W aMQUOOIHTOB,- Mo-
cle[iHHe BCTpeualoTCHA B BUAE OTHENbHBIX Tell MOLIHOCTbIO [0 HECKOJIBKHX [ie-
CATKOB METPOB, B KOTOpLIX M3pelka Habmo[qaoTca MepBHYHOMArMaTHYeCKHe
PETHKTOBBIE CTPYKTYpbI, CBHIETE/lbCTBYIOIMEe O BYJKaHOTEHHOR NpHpoe
3TOro KOMIUIeKca MOpon.

Bonsuias yacte octpoBa (pHc. 5) cnoxeHa GHOTHT-aMHOOIOBBIMH THEH-
CaMH, COOEPKALUMMH JIMH3bl M COTNAcHbIe Nonockl SwoTHT-amdubon-arko-
KJ1a30BBIX C/TAHIEB H aM(PHUOOIMTOB, YaCTHYHO NpelcTaBNAKIIHX cobol HauGo-
nee JIpeBHHE OCHOBHBIE OPTOMOpOMEI BemoMopckoro kommexca. Bee atH no-
podBsl MHrMaTH3HpOBaHEI (MpeobragaloT MOCHOMHbIE MHIMaTHTbI) H HEpaB-
HOMEPHO TpaHHTH3HpOBaHbl. I'paHMTH3alUMA THeHCOB Haubojlee HHTEHCHBHO
NposBlieHa B I0XKHOH YaCTH OCTPOBa, IJleé MOXHO Habllo[aTb MOCTeNeHHbIe
Mepexofipl HX B JIEHKOKpaToBble PO30BBIE I'PAHUTO-THelChl, GoraTeie AuddY3HO
pacTipeneneHHbIM MHK POKITHHOM HITH MUK POKJIMHOBBIMU NopdupoBiactamu.

MeHblee pacnmpocTpaHeHHe cpelH MeTaMOpdHUeCKHX MOpOj OCTPOBa
uMeeT CKIafuaTas NeNTHHATCOAEpXkallaAa TOHKOMOocYaTasa NMauka (puc. 6).

9T1a nmayka, No-BHOAMMOMY, MoXeT GbiTh OTHeceHa K Gonee BepxHeH 4acTu
pa3pe3a MeTamopduueckoro kommiexca. KonrtakTol ee ¢ Guotut-ampubosno-
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Puc. 5. Teonornueckas kapta o-Ba Enoporo. CocraBuna M.I. Kpeinosa

I — pafiku wenounsix mopom W mopdupuToB; 2 — 3KCIUIO3MBHAA Opekuna (Tpy6xa
papema); J — MetaraG6po-nmabaswi; 4 — spynTusnasn Gpexumn; 5 — GHoTHT-ambubo-
NOBbleé FPAHHTHI M FPAHOOHOPHTHI; O — TOHKOMONOCYATAN TOMILA MepecIaMBaHHA NeH-
KOKPATOBBIX JIEMTHHMTOB H aMduGOMMTOB, MeCTaMH IPAHATCOAEpKAWMX; 7 — CHIIBHO
TPAHMTHIHPOBaHHbIe GHOTHT-aMbuGOMOBLIe THefickl (rpaHuTo-rHeficel); 8§ — GHOTHT-
ambpuGonoseie rHeficel; 9 — GHOTHT-aMpHEON-NTATHOKIA30BbIe KPHCTALUTHYECKHE CJIaH-
ubl ¥ amMpUGOHTHI, yacTo rpaHatcodepxkaime; /O — 30HbI AMIBIOHKTUBHBIX HADYILEHU;
1) — cnoucTocTs M KPHCTAIUIM3IALMOHHAS CIAHUEBATOCTb; |2 — LIAPHMPBI MENKHX CKI1a-
[IOK M MHUHEPANbHAA TMHEHHOCTh; /3 — MIOCKOCTHBIE CTPYKTYPhl FPAHHTOMIOB
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Puec. 7. JpynrtuBHas OpckuMa B rpaiuToMnax o-sa Enosoro



BbIMHM I'HEHCAMH B LeJIOM I'py6OCOriacHble, HO B pAlle CIIy4acB OHH ABIAKTCA
TeKTOHHYeCKHMH. OTnMuaeT 3Ty mauyky Oojlee TOHKO3epHHCTOE ClIOXKeHHe
TIOpO}l, HaJliuMe B Hell TPaHATCOZEPIKALMX THEHCOB, YacTas TMEpPEMeXacMOCTh
B pa3pe3e NOpO[, IEHKOK paTOBOTO M MeJIaHOKPaToBOTO COCTaBa, OTHOCHTEITbHO
cnaboe nposBIeHHe MHTMaTH3alUMH M ¢parMeHTapHoe pacrpOCTpaHeHHe Ha
miowagy octpoBa. [lockonbky 3Ta Toma ABNAETCA JIENTHHHTCOJIEpXKALlEH,
HMXKE MBI ellie BepHEMCH K €€ PACCMOTpPEHHIO.

3HauyHTe/IbHASA YacTh OCTPOBA CIIOKeHa GHOTHT-aMUDOTOBBLIMH TPaHH TOM/1a-
MH BapbHPYHUIETO COCTaBa (TPAHWUT-TPAHOIMOPHUT), BHE[PEHHBIMH B Me-
TaMOpdHUeCKHe NOpOkl, BKIIYAA H TOHKONOMocyaTyio nauky. OBpeiBKky mo-
POA, 3TOH NayKH HaXONATCA B BH/Ie KCEHONHTOB B IpaHMTax. B rpaHHTOMIax
TaKXe HMEWTCA 30HbI IPYNTHBHBIX OpeKuMid LIMPHHOH B HECKONIBKO METPOB
(puc. 7), roe B BHIOe OBIIOMKOB OCTPOYTOIBHOH (POPMBI OTMEYAITCA KaK
BMelLalolliie MOPpO/ibl, TAK W OTCYTCTBYIOIUME HAa OCTPOBe, HO XapaKTepHbie
s GenoMopHI 3KJIOTHTONONOGHBIe mMoOpodbl  aMdbuBON-KIMHOMKHPOKCEH-
TPaHaTOBbIE C IVIATHOKJIA30M HMJIH KBapLEM.

I'panutonasl 0-Ba Enmomoro o6pa3ywr B rHelicax mnacTMHOOOpasHble Tena
HeBOMbIIOA MOIIHOCTH, NO-BHAMMOMY, BHEJpEHHbIE MO MEXCIJIOEBBIM TIO-
BepxHOCTAM. OHH yyacTBOBANM B CKJIa[YaTOCTH, CONYTCTBOBAaBIIEH MUIMaTH-
3aLMH, TAK YTO MENKOIUIOHYaThie MUIMAaTH3HPOBAaHHbIe THelchl 06NIeKalT rpa-
HHTHbIE TefNa, a B JHIOKOHTAKTOBBIX 30HAX T'PAHUTOM/IOB OPMHDYETCH THEH-
COBasfg TEKCTypa, H HOBaA OPHEHTHPOBKA (PeMHYECKHX MHHEPAJIOB IOJIHOCTBIO
NIOBTOpAET CTPYKTYpY 0BNeKanLUMX THEHCOB.

B oTpaneHMM OT KOHTaKTOB B TPaHUTOMOAX MOXHO BHIOETb COXPAaHMB-
wytoca Gollee paHHIK OPHEHTHPOBKY KCEHONMTOB WM KpPHCTAIUIOB GHOTH-
Ta ¥ ampubona. Ckaguatele AepopMalMH, NPOABUBIIMECA B CIIAHIEBO-THEH-
COBOM KOMIUIEKCE, BbI3BallH B TPaHHTOMOAX BO3HHKHOBEHHE IUIOCKOCTHBIX
CTPYKTYp, NOBTOPAKIIMX OpPHEHTUPORKY KPHCTATUTH3AUMOHHOW ClaHuera-
TOCTH BMeLAKIMX THercoB (puc. 8). PaccnaHLeBaHWi0 MOABEPranTCA TaKXe
H 30HbI JpYNTHBHbIX GpeKuui.

Takum 0Opa3oM, rpaHuTOHIB!I 0-Ba Enosoro, Mectamu npeoGpa3oBaHHbie
B OpTO-THe#Chl, ABIAKTCA JOMHTMAaTHTOBBIMH. [To Muenuio B. 3oybexa, st
IPaHMTOMIIbI BMECTE C JIENTHHHTAMH H aM(pHOONUTAMM WieHbl OJHOM apXe-
CKOH CepHH HAaYaJIbHOTO MarmMaTH3Ma, H OHH MOTYT GbITb COMOCTAB/IEHBI C CYD-
BYJIKAHMYeCKMMH MHTPY3HMAMH MeJIKO3¢ DHHCTBIX TIIarHOTpaHHTOB B Gonee
MONOAO# CIWMT-KepaTodupoBol ¢opmaimu BappanpoBa nporeposos Yew-
CKOTO MacCHBA.

TékToHMYeCKas CTPyKTypa OCTpoBa B OCHOBHOM ©Obula  chopmu-
pOBaHa B MEpHON CKJIAmuaThiX pAedopMalHi, COMPOBOXOABLIXXCA PETHO-
HaIBHBIM MeTaMopdu3MoM ampubonuToBol ¢dammu. Xapaktep Aedopmaimii
ObUT TAKOB, YTO TIPMBEN K BO3HHKHOBEHHIO TEKTOHMYECKH BOJIHHCTOH™ mo-
BEPXHOCTH, BBHIP@XEHHOH COYETAHMEM HeGOJBILMX MOJIOTHX KYMOJIOB W vani”
C YHAYTHPYIOIIHMH LIAPHHPAMM H C YTTIaMH [aJIeHHA Ha KpbUIbAX Yallie BCEro
ot 20 mo 30°. PasaMep TakHX CTPYKTyp, OGBIMHO He COBCEM M3OMETPHYHBIX,
a HECKOJIBKO Y[IJIMHEHHBIX B IUIaHe, BapsMpyeT oT 5 10 50 M B MOMNepeyHHKe.
MetamMopdu3M OOCTHT Ky/JIbMHHALMH B YJIbTpaMeTamMopgHyeCKHX Npoueccax,
KOTOpbie MPUBENIM K BOZHUKHOBEHMIO XMIIbHOTO MaTepuana, YYacTBOBABIIETO
B JTHX fOedopMmammax. B 31oT mepuon o6Gpa3’oBanMCh CTPYKTYpbl GymMHax
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Puc 8. OpHeHTHPOBKa KCEHOIMTOB B COOTBETCBHH C HOBBIMH
MNOCKOCTHLIMK CTPYKTYpaMn B TpaHHToM{ax o-Ba Emomoro

¢ KBapiu-TOJeBOLNATOBBIM MeXXOYIHHHBIM BBINOITHEHHEM H MeJIKHE CKIIaIKH
(’nnoiiku’’) YacTo ¢ OTYeTNIMBOH MHHEPAIBHON JIMHEHHOCTBIO BIIOIE WIAPHUD-
HBIX CKITa[lOK.

PernonanbHblfi MeTaMopdH3M, OTBEYaBIUMH YCJIOBHAM am¢puOOnHTOBO#
¢dauum, npuBen K GOpMUPOBAHKI0 NOPOJ CO CIIeYIOIMMH MHHE PATbHBIMH ac-
COIMALMAMH :

Keapiiconepxalme HepochillieHHele Ca0 BeckBapuenble Gorateie CaO
Br—Am—KFsp—PINH— Qu Br—Am—Ples; Am—PIN‘m
Bt—Gr—KF'sp—PlNz s —Qu C?Pyr-Gr—PIN e
Am—Gr-KFsp—PINu—Qu RPyr—Cler—Am—PIN‘S

YrbTpaMeTaMOphH3M NpOTeKas BCNel 33 PErHOHATIBHBIM MeTaMopdhuiMoM
TaKKe B yol0BUAX aMpubonuToBoit daimu. OH MPOABWICA B PerHOHAILHOM
MHMTMaTH3alMH, MpHBellled K (OPMHPOBAHHI0 aHATEKTHYECKOTO MMUIBHOTO
16
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Puc. 9. Toukas nonocuaTocTs NeNTHHHTOBOM maukd o-Ba Enosoro

€2

MaTepHana, i B pa3BHTHH KaJIHEBOTO MeTacOMaT03a, 06yCIOBMBILETO LIKHPOKOE
pacrpocTpaHeHue MHMKPOKJIHHOBOTO nop¢up06nacre3a 1 (GOpMHpPOBaHHE
NEHKOKPATOBBIX I'PAHUTO-THEHCOB.

Bonee no3pgHuM, HalmoxeHHbIM Ha BCe MOPOObI OCTpOBA, ABJAeTcA Ouagd-
TOpe3 dalun 3eneHblX claHleB, NIPHBOAALUMH K XJIOPUTH3AUMY ¥ IMHIOTHIALMHA
Guotuta M amprbona, anbGUTH3ALMHK MIIATHOKIIA3a, CEPUIMTH3ALUMH KAJIMEBOTO
nojesoro mmara. Mectamu gMadTopes NMpOsIBNEH TAK HHTEHCHBHO, YTO TON-
HOCTBI0 Mpeobpa3yeT paHHHE MHHEpaJIbHbIE aCCOLHALMH.

Haubonsumit MHTepec [UlA Hac INpe[CTaBIfAeT TOHKONOJOCYAaTad Mauka,
BMellatoman nenTHuTel (puc. 9). IlpeobnapaowyMy mopogamMH B Hed AB-
JIAKTCA METKO3epHHCThIC GHOTHT-aMpHBOII-NIIaTHOKIIa30BbIe CJIaHLbI H TUIa-
THOKIa30Bbie aMpUOOIUTEI MECTaMH ¢ I'paHaTOM, B pAfe cayyaeB obGnanarmoime
BracTonophHpoBOH CTPYKTYypoH. MHKPOCKONHYECKH YCTaHOBJIEHO, YTO MOp-
upOBbie BhUIENEHUA TpPEe[CTABNEHbI arperaTaMi aJbGMTH3HPOBAHHOTO IIa-
THOKJIa3a. BuoTHT M poroBasd o6MaHKa YacTO XJIOPHTU3MPOBaHbI M IMHIOTH-.
3HPOBAHbI.

BHyTpu 3THX CJIaHOCB OCHOBHOTO COCTaBa 3aKJIOYeHBI TOHKHE IPOCIIOH
JIENTHHHTOB, NpeACTaBNAKILIKE cOBOW NeHKOKPATOBbIE THEHCOBMAHDIE KBapIl-
TOJIEBOIIMATOBLIE NMOPOAbI ¢ MEMKOpPacceAHHbIMH 3¢pHaMH GHOTHTa, pOTOBOH
0OMaHKH WM aIbMAaHOMHOBOTO I'paHata. MOLIHOCTb JIENTHHHTOBBIX MPOCTOER
BapbHpyeT OT 1 MM 10 HECKOJBKHX CAHTHMETpOB. I'paHHUIBI IPOCTIOEB YeTKHE,
pe3KHe, yTo NO3BOJIAET OTIHYATh HX OT MOJIOC JIEHKOKpaTOBOro rpaﬂm’uoro
SXHIIBHOTO MaTepHaiia MUTMAaTHTOB.

Buorir B nenturnTax 3eneHosaro-6ypbiin (Vg = 1,638) u snnxe‘rcn rnas-
HbIM TeMHOLBETHbIM MMHepasoM. AM¢puOBON H rpaHaT BCTpeYanTcA pexce‘
2 594 17



YCTaHOBNEHO HanMude ABYX aMQHDOIOB: TeMHO-3e/leHOH pPOroBod 0OMaHKH
¢ Mg = 1,690, Np = 1,670 u MeHee xene3uctoil TeMHo-Gypoit ¢ Ng = 1,673,
Np=1,647.

Jlenturutel ENOBOrO M NpHIIEraloMX OCTPOBOB CONEPXaT MeIKO3epHH-
CTHIA [PAHAT BAPLMPYIOWIETO COCTaRa: Npeobnafamimi K pacHbli TpaHaT HMeeT
N = 1,780, pexe BCTpevalOIMACA PO30BbIH MAJIOKEJIE3UCTbIH I'paHAT HMeeT
N < 1,781. llpa rpanara (N, Gonsuwe 1,771, Ho meubitie 1,781 u ¢ N, Gonbiue
1,780) ycraHosnensr K.JI. 'Bopuconoﬁ A B MCKYCCTBEHHBIX LUTHXaX IpaHaTt-
GHOTHTOBBLIX MAaparHefCOB H B NMPOTOJIOYKAX OMHCAHHBIX aMDUDON-OHOTHTOBBIX
rpaHoHOpHTOB. B cocraBe Tskenol (pakimM NenTHHUTOB OBHapyeHb! ana-
THT, OPTHT, cheH, pYTWI, THTAHOBBIH MarHeTHT, WIIbMEHUT, THPHT, MUPPOTHH,
UMPKOH.

[lonepowmaropas yacTh B HEH3MEHEHHBIX JICNTHHHTAX NpPeJICTABIICHA pelLeT-
YaThIM MHKPOKJIMHOM H Onuroknasom N° 22-26.

B npocrnoax amMduBONHTOB, YepeAyIOIIMXCH C JTeHKOKPATOBBIMH JIEIITHHH-
TAMM, FTIABHBIM 1IBETHBIM MeHepaJloM AABMAETCA TeMHO-3eJleHad poroBas 06-
MaHKa CO cJIe[yIOIIMMH BapHalMAMH MoKa3atesia npenomienua: Ng = 1,687
1,692, Np = 1,662—1,678. UnTepecHo OTMETHTD, YTO B TIOPOJaX BMeILAKOLLEH
Tonuy amMpuGoNbl MMeT HHOH COCTaB, O YeM MOXHO CYIHTB IO MX MOKa3a-
TENAM Mpe/IoMIeHHA: B OHOTUT-aMPUOON-TNATUOKNIA30BLIX ClaHIAX —
MNg = 1,680, Np=1,657; B Gnotut-ampuGonoseix rueficax — poropas oGmaH-
Ka ByTbUIOYHO-3eNIeHOrO uBeTa ¢ Bapuauuamu Vg = 1,700—-1,710,Np= 1,675~
1,684.

Kpome amdubona, B cocrabe aMpHUBOMHTOB, NepecanBaoMXca ¢ JENTH-
HHTaMH, Hepe[IKo MPHCYTCTBYET aJIbMaHIMHOBbIH TPaHaT, H B KauecTBe aKiec-
COpHOro MuMHepana BcTpeveH runepcren (Vg = 1,732, Np=1,716). [Inaruoknas
TaM, Ife HafloeHHasd albBUTH3aLMA MposBieHa cnabo, npe/cTaBleH aHme3M-
Hom N° 45,

B am¢pnGon-6MOTHTOBBIX TpaHOAMOPHTaX (B HeaHad)TOPHPOBAHHBIX Pa3HO-
CTAX) COCTaB TJIABHBIX LBETHbIX MWHEPAJOB JIOBOJIBHO MOCTOAHEH: GYyphiif
Guotut xapaxtepuayerca Ng = Nm= 1,648-1,652, senenaa poroBas obmMaHKa
aHAJIOTHYHA TOH, KOTOpafA BXOOMT B COCTAR BMeLUallMX OGuOTHT-ampubo-
noBbIX THeHcor (Ng = 1,702—1,710) Np=1,678—1,687).

Henp3a oGoOHTH BHMMaHHEM HANMYKE B TAXKENOH (pPaKLUMM TpaHATOBbIX
JIENTHHHTOB, @ TaKXe TPaHOIMOPHUTOB 0-Ba Enomoro mpospaunoro Gyporo
runepcTeHa (MOK43aTellH TMpeJOMICHHA ero MeHAKTCA B CJIeAYIOIMX Mpefe-
nax: Ng = 1,712—1,724, Np = 1,697—-1,707) . B KauecTBe aKLecCOPHOTO MUHe-
pajla B IpaHOIMOPHTAX TPHUCYTCTBYET, Kpome Toro, auoncua (Ng = 1,720,
Np=1,693).

Bce 3TH akThl, @ KMMEHHO HajHuMe MHHEpANOB pas’HbIX I'€HEPAUMH H B MX
ykclle TeX, KOTOpble [JaloT yKa3saHusa Ha Gonee BhICOKHe TeMINepaTyphbl H [1aB-
JieHHe, KaK,HanpHMep, THIIEPCTEHH MaJlOXKe/Ie3UCThIH TpaHaT, a TaKXKe MpH-
CYTCTBHE B KayeCcTBeé aKLECCOPHBbIX TAKHX MMHEPANIOB, KaK THTAHUCTHIH Mar-
HETUT M JIMPPOTHH, KOTOpble TOXE XapaKTepHbl [UIA mopon Bollee BbICOKOH
cTeneHH MeTaMophH3Ma, YKa3biBAalT HA PETrpPEeCCHBHBIH XOI JBOJIIOUMH MeTa-
MOpdOTEHHOTO MWHE panoobpazosanns. [10DTOMY Henb3a WCKIOYMTL Tped-
MOJIOXKEHHE, YTO MMOPObl PacCMATPHBAEMOTO Y4YacTKa (M, BO3MOXHO, Beso-
MOpPCKOTo KOMIUTEKCAa B UE/IOM) mpetepriend cHauana mevamopdusm rpany-
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JIMTOBOH (hallMK, HO BMOCJIE[ICTBHH GbUIM perpeccCHBHO Mpeobpa3oBaHbl B ycIlo-
BuAx amduGonurosoit dauvu. [losnkee, B NepHON MPOABNEHNA XeCTKHX Me-
dopmaiHii mopoap! TpeTepresid HATOXEHHbIH elle Oornee HWU3KOTeMIlepa-
TypHbIH MeTaMOpdH3M (auuy 3eNeHbIX CNAHUEB, BHIPASHBILUMHACA B XJIOPH-
TH33LMH, CEPHLMTH3ALMH 1 aJIbOMTH3aLHK AOPO/L.

I'y6a Kocrapuxa (puc. 10). B reonoruueckoM oTHOUIEHWY pafioH B LEJIOM
NpHypoyeH K 30He JlarmmaHackoro rilyGMHHOTO pasjioMa M NpeAcTaBiiAeT co-
Goto TeKTOHHYecKHil 6II0K, CIOXeHHbIH rITyGoKOMeTaMOphH30OBAHHHIMY TiO-
pollamMH mopberybckoro KOMIUIeKca, pacnpOCTpaHeHHbIMH M1peHMYIeCTBEHHO
Ha BOCTOYHOM H ceBepHOM Geperax ry6bl, a TaK)ke Ha MHOTOUHCIIEHHBIX OCT-
poBax.

ITopomel mopeeryGekoro Kommuexca NpeacTaBiieHbl (IpeMMYILECTBEHHO
CHJUITMMAHHT-TpaHAaT-DMOTHTOBBIMH THEHCAMH IlepeMeHHOIo COCTaBa ¢ KOp/He-
pHTOM, MITH Ge3 Hero, IepeMeXawIHMMUCA ¢ OHOTHT-THNEPCTEHOBBIMH H Tpa-
HAT-TUNEPCTEHOBLIMM THeHcamu, ampubonuTaMu, aMdHOON-ABYIHPOKCEH-TUIA-
THOK/IA30BbIMH H GHOTHT-TpaHAT-[BYIIHPOKCEH-IIaTHOKJIa30BbIMH CITaHLIAMM.

L,
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Pwuc. 10. Feonoruveckoe noioxeHue NeNTHHHTOB B PAHYJIMTOBOM KOMIUIeKce TYGbl
Kocrapuxs. JlenTHHHTLI NOKajaHbl B YCJIOBHOM MaclutaGe

! — 1MNepcTeHoBbIE W VPanaT-THNEPCTeHOBbIE THeRCh; 2 — aMdHBO0I-NKPOK CeH-NNarno-
KJI30BbIC K PHCTAIUTHYECKHE C/LAHLBI, Y4CTO € rpaHaTom; 3 — nenTHHMTHI
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Tloponbl MHTEHCHBHO MHMIMAaTH3WpOBaHbl, NIpHYEM CTeNeHb perHoHaJIbHOH
MHMIMATH3alMM yMeHbILUAeTCA B CEBePHOM H 3aNa/IHOM HanpaBlIeHHAX B CBA3M
¢ H3MeHeHHeM ofLUero cocraBa NMopoa H, KpoMe TOTO, 110 Mepe MpubmHKeHHA
K 0ceBOM ¥acTH Jlannanackoro riyGHHHOro passioma.

Iopopgsr MeTamopdhHUECKOT0 KOMIUIEKCa COJEPXKAT COTJIACHBbIE Tela OCHOB-
HBIX OPTOC/IAHLEB (METAMHPOKCEHHThI, OpTOaM(UOOIHTLEI H T.II.) H NpOphI-
Baforca Bosee no3mHMMM paikamu Mertarabbpo-nuabazoB. MHorouuciieHHbie
CEeKYILME KuIIbI MerMaTHTOB ABIIAITCA Hanbonee MO3NHMMH 0Gpa3oBaHHAMH.

Ilo xapakTepy MeTamMo¢ppH3Ma MOPOAbl OTBEUAIOT YCIIOBHAM I'PaHyIMTOBOH
tawuu. Haxonka tunomopdHOH TrunepcreH-CHIUIMMAHUTOBOH accOoLUMaliy B
rueiicax o-a [lanenoro B ITopeeit ryBe [11] mossonsAer oTHeCTH Bech KOMII-
NeKe K THIEPCTeH-CHIUIMMAHHTOBOH cyOdalli, oTBEYaiolleH YCIOBHAM Bbl-
coxux Tu P (T ~1000°, P=9 x6ap).

I'iMHO3eMHCTBIE MOpPOXbI MOpherybCcKOro KOMIUIEKCa B CEBEPHOM HampaB-
JIEHMH YCTYIaloT MeCTO KpPHCTA/UTHYeCKHMM CIIaHLAM BapbHpYIOILEro, HO B Lie-
JIOM OCHOBHOTO COCTaBa — [BYIMHPOKCEH-TIaTHOKIIA30BBIM, amMpubon-rpaHar-
MM pOKCEH-IUIATHOKIIA30BbIM H T.11. Ha obiiem MenaHokpatoBom ¢oHe TOmIM
HabGmofaloTcA NMpOCIOH H NMauKH GHOTHT-THIEDPCTEHOBBIX M T'paHaT-THOepCTe-
HOBBIX THEHCOB, B pAJle CllyyaeB BechbMa JIeHKOKpaTOBLIX.

MMeHHO TakoH XapakTep pa3pe3a HaGloJaeTcdl Ha WHTEpPECYHILEM Hac
yuactke ry6er Koctapuxu. 3necs amdubon-rpaHaT-KJIHHONK POKCeH-IUIarHOKJIa-
30Bble CIIAHLbI TEpeMexanTca B paspese ¢ JIBYNMHPOKCEH-TUIArHOKIIA30BBIMH
CTIAHLUAMH M TUIarHOKJIa30BbIMH aMGHGONMMTaMH, COMepXKaT MNPOCIIOH IpaHart-
THNEePCTEHOBBIX WIM OHOTHT-THIIEPCTEHOBBIX THEHCOB, a TAaK)e JIENITHHHTOB
BEChbMA JIEHKOKPATOBBIX IUIATHOTHEHCOB C XapaKTePHBIM JIEHTOBHOHBIM KBap-
LIEM H MeJIKHMH 3epHaMM TpaHaTa W FMnepcTeHa. XapaKkTepHas cBeTJad OKpac-
Ka, 8 TAKXKE YaCTO OTYETVIHBAA CJIOMCTOCTh ITMX MOPOJL MO3BOMNAKT MPOCHENH-
BaTh HX Ha 3HAUMTeJIbHBIe paccToAHHA. HeGonblas MOIHOCTE TAKHX TPOCIIOEB
NO3BOJIAET NOKa3aTh HX B Maclrabe KapThl TOJMBKO YCIOBHO—XHMPHOH THHHEH
na puc. 10. IMopopmel Ha 3TOM yHacTKe 3a/leraiT MOHOKMHHANBHO, Najas Ha
CEeBEpO-BOCTOK TOL, YTJIOM 30-40°.

Bo MHOTHX JIeNTHHHTCOIEPXAILMX pa3pe3aX MpHCYTCTBYKOT CBOeoOpa3Hble
NOpOMbI, B CROE BpeM#A ONMUCAHHBIC KAK KOHrnomepats [8].

3T0 06BIYHO OKpallleHHAA B pXKaBhIfi LBET NMauKa [e3HHTEr pHPOBAHHBIX
nopof, cocTosmas H3 rnei6 H Gojiee MeNKHX BaJlyHOB, B pa3HOH CTeneHH
OKPYITIBIX, 33K/II0UeHHbIX B PHIXITYI0 NPeCBAHYI0 MaccCy TaKiKe PiKaBOTO IBETa.
CocraB BalmyHOB B pa3JIMVHBIX pa3pe3ax HEOOMHAKOB, T.e. 3TH oOpa3oBaHHA
BO3HHKAKT 10 cyGeTpary pasHoro coctaBa. OyeHb YacTo rajibKH MpeCTaBiIeHs!
KBapleMm, B MPYyTUX Cnyuasx — meTamophuueckwmyu nopomamm. Jis smax
NOpoll XapaKTepHO IpPepLIBHCTO-IMH30BHIHOE 3ajleTaHHe H MOBTOPAEMOCTD
B paspe3ax MO BepTMKanmH. MoXHO Npe[loNoXuTh, 4TO 3TH 06pa3zoBaHHA
npencTaBniAnT cobof pe3yJbTaT NPeBHHX THIEPTEHHBIX NMpPOLECCOB. XapakTep-
HBIHl PXKABBIH LBET CO3[AeTCA B pe3yNbTATe OKHCIEHMA COLepXalmMXcsA B MO-
pofle PYIHBIX MHMHEpalloB — MarHeTHTa M cyibdunos. [Ipy onucasnu paspesa
HMe Mbi Gy[ieM Ha3bIBaTh X ~'pikaBan Nnayka’.

THnHuHe pa3pe3 JNeNTHHHTCOMEPKAILEH TOILM HAabIIIOMaICA HAMH Ha BOC-
ToyHoM Gepery Kocrapuxu npotuB ocrpoBa Maneri fAronuerit (puc. 11). Ceep-
XYy BHH3 37iech 0GHaXalTCA:
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Puc. 11, Paspes o6HaxkeHHs Ha BOCTOYHOM Gepery ry6el KoctapHxu NPoTHB KHOT'O KOH-
ua o-a Manoro SAronxoro. Cocrasuna M.J1. Kpeunopa

1 — nermartur; 2 — rpaHaT-rMNepcTeHOBble rHeNchl; J — GHOTHT-THNEPCTEHOBBIE THEHCHI;
4 — "pxaBan’ MauyKa Ne3IMHTErPUPOBAHHLIX MPAHAT-THIEPCTEHOBbIX MHeACOB M KPHCTAIIH-
YeCKHX CJ/IaHUEB; S - KpyNHO3epHHCTAA ﬁuom‘r-rnnepn:'ren-rpaHn'r-nnerHOKnasoaan no-
pona; 6 — aMdpuBON-rpaHAT-OBYNMPOKCEH-MIIATHOK/IA30Bble KPHCTA/UIHYECKHE CITAHUbI;
7 — aMpuBomaTEI ¢ MArHeTHTOM; & — NENTUHHTHI (NeAKOKPATOBBIE THEHCHI C MeJIKOo3ep-
HUCTBIM TPAHATOM W THmepcTeHom); 9 — [ABYNHPOKCEH-TIIArHOKIIA30Bble KpHCTAILITHYE-
CKHE CJIAHUBI ¢ MATHETHTOM W MIHPPOTHHOM

1. BHOTHT-THNEPCTEHOBELIE THEHCHI, IO TIPOCTHPAHHI0 CMEHAIOLIHECH IpaHaT-
rHepcTeHoBbIMH. I'paHaT M runepcTeH HaGmropawTcs B ABYX IeHepauMaX —
B MEJIKO3epPHHUCTON OCHOBHOM TKaHu ¥ nopdupobnacrax. Moumocte 0,52 m.

2. PxaBas nauka Jie3MHTer pHPOBAHHBIX GHOTHT-rpaHaT-THIEPCTEH-TUIATHO-
KJTa30BbIX ciaHues. MomHocts 0,5—1 M.

3. KpynHo3epHHCTas flerMaToMaHaA NMOpPOJa, COCTOALIAA U3 rpaHarta, GHOTH-
T4, THIIEPCTEHA M IUTarHokiasa. MomHocts 1—-1,5 m.

4. Amdpub0on-rpaHaT-KIHHOMHPOKCEH-UTATHOKIIA30BbIe CIaHUbI C MATHETH-
TOM M MHPPOTHHOM, COAEpXaluHe MOCNOHHYI0 XMny nermaruta. MoumHocts
1,5-2 m.

5. BeiknuuuBaroumiica mnact ampubomuTos, boraTeix MardetuTom. Mom-
Hocts 0—0,3 M.

6. BBIKJIMHMBAIOIIMIACA MPOCTIOH OHOTHT-rpaHAaT-THIIEPCTEHOBBIX THEHCOB.
MomHocts 0—0,3 M.

7. JlenTHHHUTBHI-NTEHKOKPATOBbIE TOHKOCIOHMCTBIE IMIATHOTHEHCHI, COMepKa-
ILHe MeJTKO3epHUCTBIN I'paHaT, KOHIEHTPHPYIOIMACA B TI0NI0CAX MEHAWIEHCH
MOIIHOCTH, H pefiKHe 3epHa runepcreHa. Mouxocts 0,7 M.

8. IIBynmHpOKCeH-MIarHOKa30Bble KPUCTAIIMYECKHE CIIAHIBI C MATHETHTOM
H NHppoTHHOM. MowHocts ~0,7 M.

XapakTep pa3pe3a Mo3BOJifieT TOBOPHTb O FeHETHYeCKOH HeOIHOpPOTHOCTH
CJIaralolMX ero Mopop M MPHCYTCTBHH B HEM KaK TEPPUIeHHOTO, TaK W BYJIKa-
HOTeHHOro Matepuana. [locnesmee TONTBEPXKIAETCA TOBBILEHHBIM COIEpa-
uuem Cr, Ni, V, Ti, u Cu B kpucCTaJUIMUeCKHX CNAHUAX OCHOBHOIO COCTBA,
ACCOUMMPYIOLIMX C JIENTHHATAMH .
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MeTtamMopdu3M Mopoj Ha YYACTKE XapaKTepH3yeTcs CIIeyHLIMMH MH-
He pajibHbiMH aCCOUNALMAMM :

B noponax,senoceiitientsix CaQ B nopopax, Gorareix CaQ
Hyp—Gr—Pl-Qu Am‘G’—aPyr'ﬂNu—ss ~Mgt
HyprJN“—KGspLQu Amf(.‘zPyr—Ple_w tAm-Pl
Bt—-Pl-Qu Hyp—C!Pyr—PIN4s
jffi'yxzw.Pl!\'r33 —Qu B.tu-Cler—Plj,v:“g

[InarvokJia3 B rHefcax BapbHpYeT N0 COCTaBY OT onMroksiasa N° 26 o anpe-
3uHa N° 40, B psige ciiyuaes oGHapyXuBas 30HaJILHOE CTpOeHHe ¢ Bosee OCHOB-
HOH LEHTpaJbHOW YacTbi0 3epeH. B OCHOBHBIX craHuUax MIIarHOKIa3 COHEpHHT
ot 36 10 60% AHOPTUTOBOK MOJILKYJIbI.

KanueBsblii moNeBO# IUMAT BCTpeyaeTcA B THeHcax pedKo M B HeBONBIIMX
KONHYeCTBAX, OGBIYHO WMeeT JBOWHMKOBYIO PelIeTKY H, CKOpee BCEro, rnpef-
cTaBjieH MHMKpOKIMHOM. Kpucrammmsammsa ero Obula NpHypoueHa, TJIaBHBIM
06pa3oM, K MepUONy yibTpameTaMOphuama.

Kpapu BcTpeuaercd TOJNbBKO B IHedcax, oOpa3yeT XapakTepHble IUIaCTHH-
yaTblie, JIEHTOBHM/IHbIE ATpEraThl, OPMEHTHPOBAHHBIE BAOMDb TUIOCKOCTeH KpHC-
TaJUTH3aIMOHHOM CIIaHIIEBATOCTH.

BHOTHT MMeeT XapaKTepHBI# KPacHOBATO-KOPHYHEBbIH 1[BET, MPHCYTCTBYET
B THejicax B HeGOMNbLIMX KOJIHYeCTBaX, Yalle pa3BMBaeTcs mo aMpubomy B KpH-
CTA/UTHYECKHX CNIAHIIAX OCHOBHOTO COCTaBa. '

Amcbubon npefcraBieH HECKOJIbKHMH Pa3sHOBHIHOCTAMHM, HEPEIKO COCY-
LECTBYWIIMMK B OIHOM mopope: Oypuiit ambubon ¢ Ng = 1,693, Np = 1,668;
6yposaro-3eneHsiii — ¢ Ng = 1,672, Ng = 1,647 u remHo-3eneHbIi ¢ Ng = 1,677,
Np=1,652.

lunepcTeH B THeHCaX M KPHUCTAIUTMYECKHX CJIaHLAX HabioaeTcs Kak B
MeJIKHX 3epHax, Tak W B mopdupobnactax A0 2 CM B NONEPeYHHKE: XapakTe-
pH3yeTcA CHIIbHBIM IieoXpouamoM. Ero mokasatenu npenomieHus (B THeM-
cax: Mg = 1,715—1,724; Np = 1,700—1,709; B KpucCTajUIMueCKHMX CJlaHLaX:
mo Ng = 1,671, Np = 1,656) Nno3BoNAT onpefenuTh KonebaHua B COMepXKaHHH
deppocrnuroBoii Monekynsl o1 50% po 10%, T.¢. NOYTH [O WACTONO JHCTATH-
1. XMMHYeCKHI aHANTH3 THNEPCTeHa KPHCTAJUIMYECKHX CJIAHIEB H3 KOJex-
it C.H. Typuenko u M.M. Edumona (1971 r.) noxka3nsaeTt, YT0 THOEPCTEH
comepxut 5,6% Al O, u xapakTtepusyerca oBiwei xenesucrocteio F = 34%.
IMoBemuenHoe conepxcal-me B runepcrede Cr u Ni maet npaMoe ykasahme Ha
MarmaToreHHyo Mpupoay Gonbiuei yacTH 3tux cnanues [10].

MOHOK/IHHHBIA NHPOKCEH KAK TTIABHAA COCTABHAA YaCTh TPUCYICTBYET
TONbKO B MOPOJAAX OCHOBHOTO COCTAaBa H NMpENCTABJICH XeNTO-3eJIeHbIM JHOI-
CHO-TeAeHOePrHTOM; B KauyecTBe aKIECCOPHOTO MHHEpana OH BCTpeuyaeTcs B
nentuautax (Ng = 1,725, Np = 1,708). I'panat HabmiofiaeTcs B MeJIKHX 3¢ pHAX
H nopdupobnacrax. BeinoiHeHHble K HACTOSILEMY BPEMEHH XMMWKUECKwe
aHanmu3bl rpaHatoB (w3 komnexkumd M.M. Edumosa n C.H. Typuenko) cpu-
[eTeNbCTBYIOT O MHPON-aIbMaHOHHOBOM MX COCTaBE C BApPBHPYIOWMM COep-
*aHHMeM MoJleKy/bl mHpomna B rueiicax 28 —40%, B KpuCTan/IMUeCKHX ClaHUAX
40-45%.
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Puc. 12, Tunuuwas cnodcrocts NentuHurTop. OGHaxeHHe HA
BOCTOUHOM Gepery ry0ni KoCTApHXM NPOTHB I0NHONO KOHUR
o-Ba Manoro Siropsoro

XapakTepHbIMH AKLECCOPHBIMH MHHEpaJlaMH B INOpOOAX paccMATpHBAe-
MOTO YyYacTKa IO JaHHBIM IUIHXOBOrO aHaiIu3a, BeimonHenHoro K.JI. Bopu-
COBOH, SBNAKTICA ANATHT, UWPKOH, pYTHN, UIbMEHMT, NUPPOTMH, THTaHO-
MarHeTHT.

B cocraBe cOOGCTBEHHO JIENTHHHTOB TJIaBHble MHHEpallbl — 3TO IUIACTHHYA-

. Tpifl KBApH, TOHKOCHBOHHMKOBAHHBIN onuroxnas N° 26—32 u poossii mupon-

anbMaHIMHOBBIA rpaHaT. Pexke B cOCTaB MOpOJBI BXOJAMT Takoke M KaJHEBbIH
noJieBOi LIMAaT, B eMHHYHBIX 3epHax HabmiomaercA rumepcreH ¢ Vg = 1,716,
Np = 1,700. B HexOTOphIX pasHOBHOHOCTAX OTMEYEHO TOBbLILEHHOE cofep-
XaHWe KBaplia, TaK YTO NOpOAA NMpHOOpeTaeT KBapUMTOBHAHBIH OOJHK, a co-
fepxanme Si0,, N0 JAHHBIM XHMHMYeCKOTQ aHaiM3a, focturaeT 80%. Moxwo
TpEQTNONAraTh, 970 Takoe oforamenne Si0, » Gonpiuo# Mepe CBA3AHO ¢ MpPO-
LeCcCAMM KHCIIOTHOTO BhIILENAYMBAHUA, HMEBLIHMH MECTO Ha pEerpecCHBHOM
JTane perdoHanbHoro Meramopduima. OmHAaKo BOMpoc 3TOT TpeGyer cre-
IHATIBHOTO W3YYCHHA. 23



Pu c. 13. YepenopaHue rpaHaTcolepkKallix JeNTHHHTOB ¢ aMpuGOn-MHpoKCeH-TUTarHo-
KJ1a30BbIMH KPUCTAUTHYeCKMMH cilaHuamy (ry6a Koctapuxa)

Puc. 14. Jlerans monocuatoct (CnoMcrocTd) nentvrutos. Cno# ¢ nexamelt Ha Hem
KpBILIKOH 0T 00BeKTHBa NMEpeKPHCTAIUINIOBAN ¢ YKpYIHeHHeM 3lepeH (ryba Kocra-
pHxa)
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Puc. 15. lNonocyaToe pacnpenmeneHHe 3epeH paHaTa B Mpoclioe JleHKOKpaTOBOTO
rpaHaToBoro nenTHHHTa (ry6Ga Koctapuxa)

B raxenoi ppakiuMM HCKYCCTBEHHBIX LUTHXOB K3 COGCTBEHHO NETNTUHUTOB
IIOMHMO paHee OTMEYEHHBIX aKILECCOPHBIX MHHEPAJIOB, HAXOMATCA MOHOKITHH-
HbDt mupokcen (Mg = 1,716, Np = 1,687), temHo-3eneHast OGbIKHOBEHHas po-
ropas obmanka (Ng = 1,680, Np = 1,655) u Gypsiit Typmamun (Vg = 1,633,
Np=1,660).

ToHkas crIOMCTOCTb NIENTHHMTOB, BHAMMAsA Ha pHc. 12, oBycioBneHa pac-
npeesieHMeM MeNIKO3epHHCTOTO TpaHaTa, a TakKxke CKOIUIEHHAMH TOHKOYe-
uryiiyatoro GuoTHTa. THMWUYHAA TONOCYATOCTL [EMOHCTpMpYyeTca pHc. 13 M
14, roe BUOHO YepenOBaHHe CBET/IBIX TPAaHATOBBIX MJIATHOTHEHCOB C TEMHBIMH
ampHOOI-MMpOKCEH-IUIaTHOKIIa30BbIMH claHuAMH. HexoTopbie cBetmnbie momno-
Cbl TIPE[CTABNIAIT TaK)Xe MHTMAaTHTOBBIH XH/IBHBIH MaTepHall, BO3HHKAIOLMH
B pesynbTaTe CeJIeKTMBHOI'O IMABIEHHA HIIM IlepeK PHCTAUTH3ALMH, KaK, Ha-
NIpHMep, CBET/Iaf MOJIoca ¢ JieXkalled Ha Hedl KpbILIKOH 06beKTHBA Ha puc. 14.
Ionocyatoe pacnpenenenne rpaHaTa BHYTPH JIENTHHHTOBOTO MPOCTIOA BHMIHO
Ha puc. 15,

Kapenuodwn u ceexogennudsl baaruiickoeo wyuta

[Ip1 M3yuYeHHH 3THX CTPYKTYp peub HOeT OBbIYHO O JIENTHTaX B MOHMMAHHH
WIBEACKHX HCC/eNoBaTeNeH, KOTOpble [aHHBIM TepMHHOM 0603HayawT mepe-
KPHCTAJUTH30BaHHbIe H MeTAMOpGH30BaHHbIE KHCIIbIE BYIIKAHHYECKHEe MOPOIbI
(kBapuessie nopdupst, ux Tyds: u np.). [Ipu stom B "nenturoByr Popma-
uMo” BKIIOYAOTCA MOLHble Tomum (500—1000 M) ByTKaHHYeCKHX MOpO.
JTHMAapPUTO-NaLMTOBOrO COCTABa, H3MeHEeHHble OT 3e/IEHOC/IAHUEBOR N0 amdbu-
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GOMMTOBOH (alMH perHoHabHOTO MeTamMopduima. B pesynsrare mMeTamop-
¢H3Ma KHCNble BYNMKAHWTHI NpeBpAleHn! B ONOPGUpPOMAs!, TesiedTHHTbI,
CNaHUBl KBapleBO-NOIeBOLUNATO-GHOTHTOBOrO MJIM MYCKOBHTOBOTO COCTaBa
H THe#chl (enTHThI). B HMX YaCTO COXpaHAKTCA PENHMKTBI TEKCTYP H CTPYK-
Typ, CBHAETENbCTBYWOLME 00 HX BYJIKaHHYECKOM IDOACXOXIEHHH (BKpam-
NIEHHWKH KBaplia M IUIArHOKIIa3a, TOHKas CJIOHCTOCTh, XApaKTepHas [IA Ty-
¢doreHHbIX 0cagKoB, 0BIIOMOUHBIE TEKCTYpPhI arTJIOMEPAToB) .

KpoMe By/IKaHMTOB KHCJIOTO COCTaBa, B JIENTHTOBBIX GOpMalMAx BCTpe-
YaoTCA, KAK BTOPOCTENeHHble WIEHbI, MeTaMOphH30BaHHbE aHMIe3UTO-Ga-
3aieThl (MaBel M Tydbl), MpeBpaleHHble B amMbuGONOBbIE CHAHIb ¥ aMbH-
Gomutel. M3 nepBHYHO-0Ca[IOYHBIX MOPO/ MPHCYTCTBYIOT XeJle3UCThle KBapiy-
Thl, 06pa3ylouHe YacTo KPYIHbIE MECTOPOXIEHUA XKeNe3HbIX pyd, MpaMOpBI,
rpadguTHCTBIE CYTIbpHMAOCOMEPXKaHe KBapLUeBO-ODHOTHTOBbIE M KBapLEBO-
CepHIMTOBBIe cinaHIpl. Pegxo HaGmomaloTcs KOHTIIOMepaThbl, TPaBellMThI H
TAJIBKO-XJIOPHTOBBIE CIIAHIIBI.

WUsyuenue nenmutoBsix Tomm Kapemu [19, 20], Konsckoro nomyoctpoea
[6] m oBo6uienue Martepuanor no 3apybGexHodl uactH Bammuiickoro mmra
[43, 3] nosBonsAwT cpeay BYNKaHUYECKHX TONIL NENTHTOBOrO COCTAaBA Bbije-
JIMTh [BAa THNA JIENTUTOBBIX (OPMALMIA, pazMYaOIIHECA NapareHeTHYECKHMU
accOIMALIMAMY MOpPOJ M YCIOBHAMH (GOPMHPOBaHHA — JIENTHTO-NOpdHPOBYIO
¥ CNaHUEBO-NeNTHTOBY0. JTH dopMalmK NHPOKO pacHpocTpaHeHb! B 06paso-
BaHHAX paHHero nokemOpuaA Bamrwiickoro mmra (puc. 16). OHH reHeTHue-
CKH CBA3aHBI C NPOABIIEHHEM HAYABHOTO TeOCHHKIIHHAJIBHOTO BYIIKAHH3Ma
H M3[02BHA M3BECTHHI B HHXHHX YacTAX CTpaTHrpadHuecKHX pa3pe3oB CBe-
xodennu llenrpamsHoit llBemnm u HoxHoit Ouunanouu. B nocnenHee me-
CATHIIETHE OHH M3yueHbl B Kapenuaax Kapenmuu (TMMoNbCKad cepus) W Ha
Konsckom nonmyocrpose [19, 20, 6].

CnanueBo-nenTuToBad ¢opmanya HauboNee LIMPOKO paclpoCTpaHeHa B
3anagnodt Kapermu, e oHa cnaraeT HWKHIOW YacTb TMMONBCKOM CEPHH H
nmeeT MowmHocTs 700—-1000 M. 31a dopMainma COCTOMT H3 pasHOOGPAa3HBIX
MeTaMOP()H30BAHHBIX IePBHYHO-OCA/IOUHBIX H BY/IKAHHYECKHX MOPOJ, CpedH
KOTOPBIX pa3lIMyaloTCH KOHTJIOMEpaThl, TpaBeNHTBI, Pas’HOOOpa3HbIE TIIH-
HO3eMHCThle THEHChl (TpaHaTo-OHOTHTOBBIE, CTABPOJIMTOBbIE), TydoreHHsIe
KBapleBO-TI0NIEBOILMATO-OHOTHTOBbIE ClaHlbl. B BepxHeH uyacTh dopMaumu
OOBIYHO 3aJIETaI0T XesIe3HCThle KBapuuThl (pHc. 17). ‘

Ina atoit popMalMH XapaKkTepHO LMPOKOE pPAacIpOoCTpaHeHHe MeTamop-
(GM30BaHHBIX TEPPUIeHHBIX OTNOXKEHUE W daimanbHas HWIMEHWMBOCTb CTpa-
THrpaMuecKUX pa3pe3oB, o0ycloBNeHHasA BLIKJIIMHUBAHHEM JIMTOJIOTHYECKHX
TOJI H 3aMelllEHHEM MO MPOCTHpaHHI0 OJHMX nopon Apyrumu. B 3anmamnoit
Kapenuu BbigenAercd HecKONbKO THIOB pa3pe30B CIIaHUEBO-IENTHTOBOM
dopMatmH, OTpaxawLMX MNaneogauManbHele YCIOBHUA OCaIKOHAKOMIEHHUA
[20]. lupokoe pacmpocTpaHeHHe, HAPANY C KHC/IBIMH BYTKAHWUTAMH, TEPPU-
TeHHBIX OTJIOXEHMH M uacTbie (auManbHbie CMeHbl NMOpOH, CBHIETENILCTBYIOT
0 TOM, YTOo (OpMHpOBaHHE CIAHUEBO-NENTHTOBOH GopMaLMK NPOHCXOOHIIO
B TeQCHHKIMHANBHBIX YCHOBUAX TOML BAMAHMEM BYJIKaHMYeCKHX INPOLECCOB
MpH HAaJlMYMH BHYTPHICOCHHKIIMHANIBHBIX TMOJHATHH, MOCTABNABIUMX TEPPH-
TeHHbI# MaTepHan (KOHIrIOMepatsl, TpaBesuThl). Ilo mpocTupaHHio B 10XHOM
YACTH 30HbI T4 JOpMAalMA 3aMellaeTCca CHIMTO-IHa6a30BoM.
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Puc. 16. CxeMa paIMelllgHHA NEeNTHHMTOB Ha Bantuiickom mmre

] — obnacth NMpeMMyILECTBEHHOTO pa3BuTHA (GopMaunil eNnTHHHTOBOTO pAna (nenTH-
HUTO-NOpdUpoBasA, CAAHUEBO-IENTHHHTOBAA GOpMauMH B ACCOUMALMH C XeNe3HCThIMH
KBapuuTamu); 2 — rpaHMusl obnacredl ¢ NOBLILEHHBIMH MOWHOCTAMM ''TPAHUTHOIO
cnoa” (no reodusMueckHM O8HHLIM) ; 3 — rpaHMusl paHHefokemGpuiickoro Bantui-
CKOro muTa

Jlenturo-nopduposas dopmauna B 3anagHoi Kapenuu 3ajieraer CTpaTH-
rpadHyecky Bblllle CaHUEBO-NENTHTOBOM (puc. 17). OHa COCTOMT B HIKHEH
YacTH M3 meTaMopdH30BaHHBIX BYJIKAHHTOB JIHIAPHTO-JALUMTOBOTO COCTaBa,
NpeBpallieHHbIX B NOPGHPOHMIBI, TeIeMHTBI, NenTHTbI, pa3HooGpasHbie
CIIOfAHbIE CJIaKlbl, @ B BePXHe#l 9acTH pa3pe3a — H3 XKEJe3HCTbIX KBAapLMTOB,
PHTMHYHO UYepefyILMXCcA C TyQOreHHbIMH KPHCTAUIHYECKHMH ClaHUAMH
H nentutami. HamGonee umpoko 3ta opmaumsa pacnpocTpaHeHa B oGpa-
3oBaHMAX cBexodenuun LlentpanvHoit llBemuu. 3pech OHA cITaraeT HUX-
HHE YacTH pa3pe30B M [OCTHraeT HECKONBKHX KHJIOMETPOB MOLUHOCTH
[43,3].

Cpenu nenturoBoii ¢opmaumu BantHiickoro MTa BBIOENANT [ABa TOPH-
30HT2 KHCIIBIX BYJIKAHHTOB, Pas3/IHYalLMXCA COOTHOLIEHHeM wienoved. Hux-
HAA YacTh GOPMALMH CIIOKEHA CYIeCTBEHHO HATPHEBBIMM KHCIIBIMM BYJIKaHH-
TaMH; B BYJIKaHMTaX BepxHell yacTH npeobnajaeT KayMh.
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Puc. 17. CxemaT4ecKHe pa3pesbl JNENTHHUTOBLIX (opMalmit H ACCOLUMMPYIOLUMX ¢ HUMH
nopon 3anmanHoi Kapemu

] — rHefico-rpaHMTBI H rpaHogMopHThl dyHaamenTa (apxed). [lopoas! claHUeso-eNTHHH-
ToBOi opmaumu: 2 — KOHCNIOMepaThl U TydokoHrIoMepaTel; 3 — GHOTHTOBLIE, GHOTH-
TO-TPAHATOBEIE CNIAHUBLI co cTaBpoiMTOoM; 4 — amdubomutel, aMduGonossie crIaHub;
5 — 6MOTUTO-rpaHaTOBBle chmaHubl; 6 — Tydobpekunu, TydoKoHIIOMepaThl; 7 — Tpa-
pUMTHCTbIe KBapueBo-OHOTHTOBBIE, KBApUEBO-CEPHUMTOBbBIE, TA/IbK-XJIOPHTOBbIe CIIAHILI;
8 — xene3ucToie KBApUMTLI; 9 — cnouctoie aMbubOI0BBIE CNAHIE] C MPOCIOAMH KBaple-
BO-BMOTUTOBBIX (XJIOPUTOBBIX) TYQDOreHHbIX C/IAHUEB, CTABPONTMTOBLIX, TPAHAT-CTABPO-
NUTOBBIX cnaHues M THefico. [Mopons! nenTurMTo-nopduposoit dopmauwn: /0 ~ mMyc-
KOBUT-CEPHLUMT-KBAPLEBbIE CIIaHUb M KBAPUMTOBHAHbIE MOPOMALI ¢ JIMH3IAMH KBapuUeBbIX
KoHrnomeparos; [/ — nentuaurosbie rHelicsl, remviedMHTEI, NopdUpoUab], KBapuU-none-
Boumar-GuoTHTOBBIE craHust. [lopomst crmnut-nuabazosoit dopmawmn: [2 — amdbubo-
nuThl, amMdbubonosble claHubl, meTaguaba3del, ofpa3zoBaBluMecA 3a cyer saB M Tydor
$a3anpTOBOTO COCTABA

Paitons! paseutua Gopmammii: A — Mausrunckuit, 5 — Coeposepckuit, B — Tumonbekwuit,
I' — Tymbapeuenckuit, /] — Bonbwe3sepo-Xenoszepckuit, £ — KoctoMyKmcKui
Crpaturpacduueckoe pacuneHenue rumonbckon cepum: H.T, — mokuas tomua; B.T. —
pepxuas tomua; C.C. — cykkosepckan; K.C. KocToMyKuicKan cBHTa

LIMKNbI CeIMMeHTaHH rHMOoIbeK o cepun: | — mepewiit; I — Bropoit

Cpenu nentutoBbiX opmaimil Kapemuu u lllBeimu Bhigenswrca crenyio-
IIMe T[JIaBHble THIbI BYJIKAaHWYECKHX MOpOA: TreUied/IMHTBI, MOPHHPOHOBI H
CBfA3aHHblE C HMMH KBapLEBO-CEPULMTOBbIE CIIAHIbI, JIENTHTOBBIE THEHCHI,
pa3HooOpa3Heie CIIIONfAHbIE CJIaHLBI W THeWCO-CNaHIpl, ODpa3oBaBlumMecA B
pe3ynbTaTe MeTaMOpPGH3IMa KUCTBIX TYdoB U Tydhdutos.

TennednuuTBl ABNANTCA MOMHOCTBI0 PACKPHCTA/UIM30BAHHBIMM KHCIBIMH
naBamu wiM tydamu. OHu npefcraBnsior coGoi TOHKO3epPHHUCTbIE, KBaple-
BH/IHble Ceporo, TEMHO-CEpOr0 WIH pO30BOr0 IBeTa MOPOIbl C MACCHBHOM,
peXe — cnabocsIaHLUEBaTOH M MOJIOCYATOH TeKCTypoil. MaccHBHbIe pa3HOBHO:
HOCTH MMEIT PpAKOBHCTBIH M3ITOM M HANOMHHAT DOTOBUKOBYI NOPOAY.
B TOHKONONOCYAaTBIX PAa3HOBHOHOCTAX TeJUIehIIHHTOB MOJIOCYATasA TEKCTypa
05ycloBlieHa MPUCYTCTBHEM pPelKHX TOHKHX Nosocok (MowHocteio 0,1—
0,8 cM), oborauleHHbIX GHOTHTOM, rpadUTHCTHIM BeLIECTBOM, KBapleM HITH
anuporoMm. Toxkomonocyatsie refiednunaTsl 06pa3oBamMCh, BHOMMO, B pe-
3yNbTate NepeK pHCTAIUTH3aLMM TOHKOCIIOUCTBIX TY(hOB Wi TyhHTOB.
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MukpockonuueckH TrestedMHTBL MpeacTaBifAlT coGoit TOHKO3e PHHCTYO
H paBHOMepHO3epHHCTYH mnopoay (MHOrja ¢ BKpalsleHHHKaMH KBaplua H
MJiarHOK/a3a), COCTOAUIYI0 W3 TUiarHokiasa (ambOuT, ambGUT-O/IMIOKIa3)
H Kpapua, obbiMHO ¢ mpeoGnajaHMeM markoknasa. Benuuwna 3epen muue-
panoB u3MeHsAercA B npemenax 0,02—0,03 mm, peako mocruraer 0,05 mm.
B Bune mpumecu B remnedpMHTaX MOTYT NPHCYTCTBOBaTh GHOTHT, MYCKOBHT,
CepHLMT, KapbOHaT, MHHepasibl TPYNNbl JMHIO0TA, PeXe — MHKPOKI/IMH, KOJIH-
YeCTBO KOTOPOTO B KAaJIHEBBIX Pa3HOBHUOHOCTAX TeJlIeIMHTOB 3HAUMTEThHO
YBeJIHUHBaeTCA. AKIECCOpHble MHHEepaibl — MATHETHT, CYJb(HIbI, I'paHaT,
anatut, cdeH, TypMaiuH. CTpyKTypa NopoJ] — MHKPOTpaHOBIacTOBas, MUK po-
nenuorpaHobnacToBas, YacTo ¢ yyactkaMu GracTonopdupoBo#.

[Mopdupouns: 0TMMUATCA OT TeIeIUHTOB NPUCYTCTBHEM CPEfiM OCHOB-
HOH Macchl BKpalUITeHHHKOB Miardoknasa (3—26% An) u xBapua, comepxa-
HHe KOTOpbIX B mopope cocrapifer 10—-30%. CTpykTypa nopon nopduposas
U bnacronopdupoBad ¢ MHKpOTpaHOBIacTOBOH H MHKpOJEHIOT paHOBacTo-
BOH CTPYKTYpaMHM NpOMEXYTOYHOH Macchl. PasMephl BKpaneHHHKOB M3Me-
Hawrea ot 0,2 po 2,5 MM B nonepevnnke. enneduurer u nopdupounst co-
XPaHAWTCA B YCIOBHAX 3eJleHO-CTIaHIEBOH M YACTHYHO 3MHAOT-aMduGoH-
TOBOH (palMH perHoHaTbHOro Metamopduima. [Ipu moBbILIEHHM 3HaueHMH
PT po amdpuGonutoBo# daunu MeTaMopdu3Ma KHCIIble BYIKaHHYECKHE MOpO-
[pl MpeBpalLalTCA B JIENTHTOBbie THEHCHI M pasHoOGpasHbie KBapLEBo-Tone-
BOLMIATO-CITIOIMCThIE TIOPO/1bI.

ITon nenTMTOBBIMHM THe#icaMu NOHMMAKTCH THEHCOBH/IHbIE NOPOMIBI CBETIIO-
Ceporo MJIM ceporo LBETa KBaplieBO-NOJIEBOLUNATOBOIO COCTAaBa, COJlepiKaLHe
PeMKTOBbIE MOpGHpOBLIe BKpalyIieHHHKH IUIarHOK/1as3a Wik KBapua (puc. 18).
ITopomer 06pa3oBanuch B GonpumHCTBE CYYaeB 3a CYeT MeTaMOpdH3IMa KHC-
TIBIX, PeXe CPe[HHX 10 XMMH3MY 5JaB u uX TydoB u TydduToB. OHu comepxar
B PasiMYHBIX KOJMYECTBAX NMOpPHHPOBbIE W OUKOBLIE 0DOCODBIEHHA, KOTOpbIE
B DonbiMHCTBe CiTyyaeB HaGTIOOAlOTCA JIMLIb MO, MHKpPOCKOIIOM M IpecTaB-
JIeHbl BKpalUleHHHKAaMH KBapla, 4acTo MO[BeprHYTOro rpaHyNAUMHM IUIaruo-
KJia3a, pexe — 3epHaMH H oGocobieHHAMM MHUKpoKJHHa (puc. 19). Ilnaruo-
Ki1a3 (anbGUT-ONMroKia3, peaKo aHAe3HH) NpUCYTCTBYET B MOPOJE B KOJIHYE-
crBe oT 40 no 70%. OH HaGmopaeTCA KAK B IPOMEXYTQUHOR Macce, TAK U B BH-
¢ BKpalleHHMKOB pasMepoM 0,3—4 MM B momepeuHHKe, KOTOpble BCTpe-
Y2KTCA B BHJE e[IMHHYHBIX 3epeH WK craraiT o 30% oGbema MOpPOJILI.

KBapi BXOIMT B COCTAB MeJ/IKO3€PHUCTOM OCHOBHOM Macchl NIOPOJIBI MIlH 06-
pasyet peakHe pomboBHOHble 06ocobnenna. ConmepXkaHue KBapla B MOponax
usmenserca or 10 mo 45%. B 3MHMOOTOBBIX pPasSHOBHIHOCTAX JIENTHTOBBIX
THEHCOB copepxkaHHe smuaoTa gocturaer 10—15%. MyckoBuT H CcepHIMT coO-
HOEPWATCA B He3HAUMTEbHBIX KOJIMYECTBAX H PellKO COCTaBiAlT 7—8% mopo-
obi. M3 akueccopHbIX MMHepaloB CpeH JIENTHTOBLIX THEHCOB IOCTOAHHO
MPHCYTCTBYIOT TYpMAJIHH, CeH, anaTHT.

Cpeau nentuToBBIX TOMW BanTHACKOro MmMTa ILHPOKO  PaCcpOCTpaHeHa
TaKke OOLIMpHAas Ipymnna CIOAAHBIX CNaHUEB C Pa3sHOOOpa3HbIMH TEKCTyp-
HbIMH OCOBEHHOCTAMHM M YCTOHUMBBIM XHMMMYECKHM cOCTaBOM, oGpa3oBab-
LIasACA 33 CYeT JIMMapMTO-JauMTOBBIX Ty(doB M TydduTtor. Cpeny 3T0M 06LMp-
HOH Tpynmbl JIENTHHHTOB MO TEKCTYPHO-CTPYKTYPHBIM OCOGEHHOCTAM H MH-
HEepaJIOTHYeCKOMY COCTaBY BBIIENAKTCA ClefylolMe pa3HOBHAHOCTH: GHOTHT-
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Puc. 18. JlenturuToBbil rHefic ¢ nopdHPOBHAHBIMH BKPAMJIEHHAKAMH [11a-
THOKJIa3a W kBapua. KepH ckBaxuHbl (MexK03¢pCKOE MeCTOPOXKICHHE)

Puc. 19. JlenTHHUTOBLI TIHeAC ¢ penmKTaMH NOPGHPOBHIHOHK CTPYKTYpHI.
¥Ben. 17,5; mukonu ckpeleHsl (Mexo3epckoe MecTopoxaeHne)

MYCKOBHTO-KBapli€BO-TIOJIEBOLUIIATOBbIE H MYCKOBHTO-IIOJIEBOLUIATO-KBApLe-
BhIE CIIaHLBI C HEOTYETSTMBOH CIIOMCTOCTBIO; BHOTHTC (XJIOPHTO)-KBapl-MoJie-
BOLIMATOBbIE, KBAPLEBO-MONEBOUMATO-OHOTHTOBBIE ¥ KBapueBO-GHOTHTOBEIE
ClIaHIpbl YacTO ¢ XOpolwo HabGmogaeMod PHTMHYHOH CIIOMCTOCTBIO; MOPOMIbI C
GpeKuneBHIHON H 0BIIOMOUHOI TekcTypoit (Tydobpeicunn).

B nocnepnee pecAtunetde MouiHeie (S00—2000 M) Tomum KHMCHBIX BYJIKa-
HHYECKHX MOpop OOHapyweHbl M H3yuyeHbl Takxke B Bocrouno-Kapensckoi
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(TleGo3epekmii, XayTropaapckuit paifonst) u CeBepo-Kapenbckoii 3o0Hax kape-
JMJL, TOE OHH CIAralT HHXKHHE YacTH cTpaturpadmuueckux paspesoB [16].
1o TexcTypHBIM OCOBEHHOCTAM, MHHEPAIOTHYECKOMY COCTABY M XHMH3MY OHH
HE OT/IMYAITCA OT paHee OXapaKTepH3OBAHHBIX BY/IKAaHWUTOB. B ornenbHbix
paiioHax (XayToBaapckMil) MpeKpacHO YCTaHaBIIMBAcTCA MepBHYHAA MPHPO/A
BYJIKaHHYecKOro Matepuana (J1aBbl, Tydbl, TYQQUTHI, arTaoMepatst U T.0.).
ITO MO3BOJIMIIO MCCIICOBATEIAM IPOBECTH [ITa/IbHBIA GOpMALMOHHBIH aHa-
JIM3, KOTOpPbIH MOKa3an, Yyro B ommude ot 3ananuoi Kapenuw, rpe passute
JlenTHTOBble (POPMALMM, B YKAa3aHHBIX CTPYKTYpPHO-GaUManbHbIX 30HAX Ka-
penua MeTaMophH30BaHHbIe KHCIble BYJIKAHHTBI aCCOLMUPYIOT ¢ MOUIHLIMH
(1000—-1500 M) naBamu M Tydamu aHIe3MTOBOrO M 5a3ansToBOro cocTaBa.
B.W. PoBoHeH ¢ coaBTOpamMu B COCTAaBe BYJIKaHMYeCKMX Tonul BocTounoil
Kapenuu Boigensior jse dopmaumu: nocnegosatelibHo-1HdbepeHLMpOBaHHY 0
GasanbT-aHe3UT-IAUMT-IMIAPHTOBY0 M HeM(bdepeHIMPOBAHHYI0  CIIHIIHT-
/maba3oBylo. BynmKaHHTBI KHCJIOTO COCTaBa pacrnonaraloTCcA Ha [ABYX CTPATH-
rpagMyecKHX YPOBHAX — B HIDKHEH YACTH pa3pe3a paHHMX Kapelujl M B Bep-
Xax paspesa.

Koppenauusa nenmuroBeix Tomu banthiickoro umra nokassiBaer Hosbiuoe
CXO[CTBO B CTpOeHHH (OpMaLHOHHBIX pANOB nokembpua Kapenun ¢ panom
dopmammin ceexodennnn llBewnn, OuHaHoIMM M kapenua Kosbckoro mo-
nyoctpoBa u [onapuoit Hopeeruu [20, 9]. 310 cxojacTBo 3aKiouactcs B
TOM, YTO JIeNTUTOBble (OpMALMH CJIATAOT HHMCHWE YacTH pa3’pe3oB Kak B
Kapenuiax, Tak H cBeKOQEHHHIAX H OTPAXKAKT HAauYasibHbIe CTAIHH TeOCHHKIIH-
HaJIbHOTO Pa3BHTHA.

JlenTutoBbie OpMAaUMH NPOPLIBAIOTCA M MHIMAaTH3HPYHTCA CHHKeHeMa-
TMYECKUMMW [ PAHUTOMIAMM, BO3PACT KOTOPbIX B PAIHBIX CTPYKTYPHBIX 30HAX
MeHAeTCA B LIMpOKuX npefenax — or 1800 go 1900 minH. et B cBeKOdeHHH-
nax lpeuyn u Gunmanpuu no 2100-2300 — B kapenunax Kapenuu. HauGonee
paHHuil MeTamopduam nenTutoBniX dpopmaumi Kapenvu pasen 2380 mnH. net
(Rb—Sr n3oxpoHHbii Metog [S5]). To j1aHHBIM MHOTOUYHCIIEHHBIX OMpe/IeNeHU
BO3pacta nopojl cBekodeHHu lIBeuny pasnHYHbIMH PAJHONIOTHYECKHMH Me-
TOJAMH BO3pacT cBexoderckux oGpaszopanuit paed 2300 mnn. ner. B 1o xe
BpeMsA 1A JIeNTHTOBBIX Toni KonbcKoro monyoctpoBa MMelTCA [laHHbie O
BO3pacte nopof, fAocturatoiiem 2700 miaH. ner. B HexoTopbix MecTax Ha Ban-
THHCKOM LIQTe 1A NENTHTOBBIX dopMaumii yctanoplieH dyHaamenT (Kape-
mua-I'nmonbekuit paioH, Tonspras Hopeerus) , Meramopguyeckue coBbITHA
B KOTOpOM, OMNpe/eleHHble Pa3NUYHbIMH PaJHOJOTHYECKUMH METOIaMH,
TNPOHCXOJIHIIM B HHTepBasle BpeMeHu 28003300 muH. fer.

Takum o6pa3om, B HacToslllee BpeMf MOXHO MMOJaraTh, YTO JIENTHTOBBIE
Tonu banrtuiickoro wmMta (GOpMHPOBAIMCL OIHOBPEMEHHO, B HHTepBae
spemern 2700 + 100—2400 + 100 miH. JIeT., T.€. B paHHeM TIpOTEpO30¢.

DopMaLMOHHBIA aHANWM3 M MNaJeoTeKTOHHYECKHE PeKOHCTPYKLMH paHHe-
NpOTepO30HCKOTO Nepuoaa pa3Butua baimuiickoro wuta [20, 9] 1 HekoTOpBIE
reo¢pu3MyecKue HaHHble O TITyGHHHOM CTPOEHHH 3eMHOW KOpbl ITOH TEPPHTO-
PHM CBHETENIbCTBYIOT O TOM, YTO JenTHTOBble opmaimn 3anannoi Kapemun
topMHpOBaMCh B KpaeBOiH 30He “keCTKOro' maccupa Tuma cpemuuHoro. Ce-
AMMEHTalMA TPOHCXOJMIIA, BEPOATHO, B CPaBHUTENIBHO MeNnKOBOJHBIX YCIIO-
BMAX, YTO TNOMTBEPXKIAETCA NPHCYTCTBHEM TEPPHTEHHbIX OCAJIKOB (KOHTIIO-
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MepaTbl, TPaBeJIHTbI, TIIMHO3EMUCTbIE THEHCHI), 0Dpa3OBaBUIMXCA B pe3yib-
TaTe paspylleHHss MECTHbIX [OIHATHH TPaHUTO-THEHCOBOTO (yHAaMeHTa.
OnAHOBPEMEHHO NPOTEKAN MHTEHCMBHBIA KUCTIbIA BYJIKaHH3M, IPHBE/ILLMA K Ha-
KOTJIEHHK MOLIHBIX BYJIKaHHYECKHX TOJIILL IMITAPHTO-[JaUMTOBOIO M aHIE3MTO-
[AUMTOBOTO COCTABA B 4CCOLMAIIHH C XKEeJIE3UCTO-K PEMHHCTBIMH 0Ca[IKAMH.

B CXOOHBIX MaNeOTEKTOHHYECKHX M NasieodalMalibHblX YCIoBUAX (Gopmu-
posasics nentuToBble Gopmaumu llBewm u KxHol Ouunauauu. OTnoXeHHe
BYJIKAHHYeCKUX TOJILL JIMNAPHTO-JaUMTOBOrO COCTaBa MPOMCXOMAMIO B 3THX
pafioHax, BEpOATHO, Ha KPYMHbIX cHanuyeckux B0kax apesHero ¢yHaames-
Ta, KOTOPbIA BIOCJE/ICTBHH Obln peMODMIIH30BAH CBeKO(EHHCKOH CKIlagua-
TOCTBI) M MAT MATHIMOM.

JlenTHTOBBIE TOINIM, ACCOLUMMPYIOLUIHE C AHAC3MTO-DA3UTOBBIMH BYIJIKaHH-
tamu (Boctounaa Kapermua, Konsckuit monyocrpos, CeBepo-Kapenbsckas 30-
HWa Kkapenwun), OpMHPOBAJIACE B HHOH TeKTOHHYeckOH obcraHoBke. [Ipo-
CTPAaHCTBEHHO OHH TATOTElT K 30HAM HHTEHCHBHOTO IMpOrHGaHHA W rinyGHH-
HBIM pPa3loMaM MaHTHIHOTO 3a/I0)KeHH#A, orpaHHuMBawolumM Jlannadncko-
benomopeckuit ¥ MypmaHckuii 6noku. B mesom, no reodusnueckum fgaHHbIM,
JTH 3eJleHOKAMEHHbIe MpOrHbbl XapaK TepH3yTCA TOHMXKeHHBIMH MOILHOCTA-
MH 3eMHOM KOPbI H "'TPAHHTHOTQ CNOR™

B obnactax pa3BHTHA NENTHTOBBIX GopMalLMil, Kak MPaBHIIO, HAGMIONAIOTCH
TNOBbIILIEHHBIE MOILHOCTH 'TPaHMUTHOTO cmos™ (puc. 16) ¥ oGMNIbHBIA Tt AH-
TOWIHBIA MarMaTuam. [IpH 3TOM YacTO yCTaHaBIIMBaeTCs MeTPOXHMHYECKOE
POACTBO JIENITHTOB C PaHHWMH NJarHOTpaHHTaMH pebonbekoi da3el ckman-
YaTOCTH PAHHETO MPOTepo30f, YTO AAJ0 BO3MOXKHOCTb HEKOTOPBIM HCCIeI0-
BaTe/IIM PacCMaTpUBaTh MX KaK KOMarmMaTHThl KHCJIBIX BYJIKAHHTOB PaHHero
npotepo3os Kapenus.

He uckiioueHo, YTO pasyiMyMsA B TIYGHHHOM CTPOSHUH 3eMHOR KOpPbl CTPYK-
TypHO-hauMaIbHbIX 30H paHHero [okemOpus bajnmuiicKoro mura oripesieu-
JIM pa3’Hble THIbI MHHUMAJIBHOTO BYJIKAHM3Ma TeOCHHKJ/IMHAJIbHBIX NMpOTHOOB,
MOCNEeAYIOWero MarmMaTi3Ma ¥ MeTannoTeHWYeCKYH MHHepamusaumio. Tak,
KHC/IBIE JIABBI IENTHTOBBIX (PO PMALHi , Be pPOATHO, HMEIOT KOPOBOE MPOHCXO0MK/Ie-
Hue. OHM BOZHHKIIM B pe3yJibTaTe e pelulaBIeH s IPeBHero (apxefickoro) cua-
nuyeckoro ¢pyHaamenTa. IlepBHUHBIM HCTOYHHKOM KHCTIBIX JIaB 11OCIE0BaTeIIb-
HO mud e peI poBaHHO# dopmaly (6a3aTbT-aHAE3HT-IMIIAPHTOBOIH), TO-BH-
nuMoMmy, GbUTH MarmMbl, pereHe pHpOBaHHbIE HA T'PaHHMIIE MAHTHH H 3eMHO#A KOPEI.

B 3TOit CBSA3M MHTEPECHO OTMETHTb, YTO C NeNTHTOBBIMH (opmaimamu Ban-
THHCKOTO IIMTa aCCOUMMPYIOT KPYTHbIE MECTOPOXKIEHHA XeJle3UCThIX KBapLM-
T0B BynkaHorewHoro Ttuna (Kapenusa, Konbexmit nonyoctpos, lilBeums),
a 1A MeraMOpdHM30BaHHBIX KHCIBIX J1aB MoOcTeloBaTeNibHO JH(de peHImpo-
BaHHOH Ga3a/bT-aH/e3UT-THNapuTOBOH Gopmamuu Kapenuu XapakTepHO CyIib-
dunnoe opynenenme (Tlapannoso, Xayrosaapa, Bronsaapa u sip.).

Kpucraaauveckue komnaexcenl Yewickozo Maccusga

Yelickui MaccMB — 3T0 BocTovyHas dyacth EBpomeiickoit anuBapHcckoi
nnatpopmel (23, 12 u ap.]. Cxnanuartetit pyunamens Yewckoro Maccusa,
00pa30BaHHbIH /IOKEMOPHACKHMH M Tajle030HCKHMH KOMIUIEKCAaMH, ObL1
NOMABEPXeH TeKTOHUYECKHM, MeTaAMOPhHYCCKHM M TUIYTOHMYeCKHM Npolec-
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€aM, pa3BHBaBLIMMCA B KaJIOMCKOM (2CCHHTCKOM, BaHKalbCKOM) , KanenoH-
CKOM M BApHCCKOM TeOCHHKIIHHAIBHO-OporeHHbIx uHMKnax. (Ha cymecrso-
BaHHe UMKJIOB GoJiee [peBHHMX, YeM KaJOMCKHH, pasHble aBTODbI HMEIKOT pas-
JIHYHbIE TOYKH 3PeHHMA, KOTOPbie GYMYT H3NO0XKeHb] HIKE.)

[IpemmaraeMeble  OMHCaHMA MOCBAILIEHBI HEKOTOPHIM OCHOBHBIM BOMpOCaM,
KacalomuMca Tpex INaBHbIX o6nacteit, onpenesieHHbIX Mamkoi u 3oyBGexom
(1960) nop naspanmem Temna-bBappasmosa obnacts, XenesHoropcko-3anan-
Hocynerckas obnacte W obmacts MonpanyGekoro mogHATHA. ['NaBHOe BHM-
MaHHe ygesAerca GOpMallAM, U KOTOPbIX DONBLUIMHCTBO YELICKHX M 3apy-
GexHbIX HMCCIeoBaTened NpPHHMMaeT MNPOTEPO3OHCKMH BO3pacT, XOTA
HMEWTCA H [PYTHE TOYKH 3peHHA. JIMCKyccHA MO pa3znuyHbIM TpefcTaBlle-
HUAM OpUla onyGiMKoBaHa B cepuu 0GoGatonmx u Apyrux crateit [13,61 —
65,52 u np.].

NoxembOpuit Tenna-Bappaunopoit u Pynoropcko-3anagHocynerckoi o6na-
crelt obpamnseT obnacte MonpanyGekoro nogHATHA ¢ €ro ceBepHOH H CeBepo-
BOCTOYHOH cTopoH. [loxeMOpuACKHA BO3pacT MOPOA MOATBEPXKIEH TpaHC-
TPECCHBHBIM 3aJIeraHHEM C YTJTIOBBIM HECOTJIaCHEM HH30B cpelHero KeMbpus
Ha Iopofax IpoTepo30f, BCJIEACTBHe MO3[qHeKanoMmckoro (Gaidkaibeckoro)
ckanKxoobpazoBanud. JJokeMGpHICKHIA BO3pacT perMOHaIbHOTO MeTaMOphHu3-
Ma TpOTepo30HCKHX MOpon nokasaH [lynexoM u Qemoxom [29]. Muxpona-
NIEOHTOJIOTHYECKHe HAXOMIKH [aKT BO3MOXHOCTh BKIIIOUHTb BEPXH “"KaOMCKO-
ro” KOMIUIEKCa B CaMble BepXH IpoTepo3os ¥ Hu3bl KemGpua [18, 47, 37].

O TOoM e CBMOETENbCTBYIOT HEMpephIBHBIE MePeXOdbl NPOTEPO3OHCKOTO
OCa[IKOHAKOIUIEHHA B KeMOpHiCKOe B MecTax, Iie KaJOMCKOe OporeHHue-
CKOe MOJHATHE HE [OCTHIVIO YPOBHei, BbI3bIBAKLIMX 3HAUMTENIbHbIH CHOC
BEPXHMX YacTedl NpOTepO30MCKOro KOMIUIeKca; B TAKHX CyYasx YITIOBOE
HecorylacHe OXW[aTh Hesb3A. HexoTopele npyrue nokasate/IbCTBA HMEKTCH
B IMTHpOBaHHBIX paboTax. BepXHempoTepO3OHCKHA KOMIUIEKC (HaArpymma
B JINTOCTpAaTHr padMuecKoil TEpPMHHOJIOTHH) HaMeYeHHbIX obnacTedl pasjenser-
€S Ha [IBe TPYIIIbI. '

B mikHe#t (3BTeOCHMHKIMHANBLHOW TpyNIe) WHMPOKO pPa3sBHT HaYaJIbHbIA
BYJIKaHM3M CIIMIHMTO-KepaTopupoBoro tHma. Kuciblie, KBapu-KepatopHpoBsle
WieHbl pa3BHThl B 3HAYMTEe/IbHOM 0ObeMe TOIBKO B HKHOH KpaeBo# 30He bap-
PaioBa NpoTEpPO30sA, N OHM IpPHYPOYEHbI K 30He TIYGMHHBIX pasIoOMOB
"CpenHeveuickoro wBa’”. OHM NpecTaBleHbl Pa3IMYHBIMH BYJIKaHHYeCKHMH
damAMH N1aB M MMPOKIACTOB (HOpMAJlbHbIE NIABBI, MTHUMOPHTDL, ArTiIOMe-
paThl, KpUCTAUTHYECKHE Tydbl) H acCOUMMPOBAaHbl ¢ OCHOBHBIMM WIEHAMH
dopMaumn  (KBapueBbIMM CIMIHTAMH H aM@UGOIOBEIMH MOPGUPHTAMH) ,
HHOT[ia B ¢almu mofylleuHbpiXx nas. B HM3b1 Tak Ha3biBaeMOro HHJIOBCKOTO
BYJIKaHHYeCKOTO KOMIUIEKCa HHTPYOHPYET CyOByNKaHHUeCKHH MeJKO03ep-
HUCTBIH IUIATHO-TPaHHUT, NpPEACTaBIIAIOIMA ero caMblit Mononol wieH. [leranb-
Hoe Tmerporpaduuecikoe onHcaHue ero caenavo Pénuxom [S0], B paBore koro-
pOro NpHBOIMTCA CIMCOK MHOTOYMCIIEHHBIX paboT u Apyrux aBropoB. Bo
BHYTpeHHHX, DoJiee ceBepHBIX 30HaX BappaHIoBa npoTepo3os KHCHbIC WieHbl
HavyaJIbHOT O BYJIKaHW3Ma BCTPevaloTcsa peflko.

HwioBckuit ByKaHMUYeCKHii KOMILIEKC TAHETCA ¢ CEBEPO-BOCTOKA Ha 10T0-
3anag npumepHo Ha 60 kM. K joro-aapagy yBe/lMuUMBAOTCA pacciaHleBaHHe
H cTeneHb MeTaMopdHUuecKOi NMepeK PUCTAIINIM3ALMH ; KHCIIbie BYJIKAHHThI TIpeB-
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pallawTcA B NENTHHHTHI, MJIaTHOTPaHHUTBI — B OPTOTHEHChl, OCHOBHbIE MOPO-
[ibl — B XJIOPHT-3MHA0T-aM(HGOIOBbIE cinaHipl [59].

Ocanku BepxHeil, MHOTeOCHHKIIMHaIbHOHR ('¢nuieBoi™) rpynmbl Hane-
raioT B YelllcKOM MaccHBe COr/IACHO Ha HIDKHIOW Tpynny (MecTHOe Hecorna-
cue, HameueHHoe I'. llltmine B PynHpix ropax,He foka3aHo). JTa BepXHAs
(" Nobpxmilickaa™) Trpynna OTIMYaETCA OT HHXHEeH OTCYTCTBHEM HavaJThHO-
rO BYJIKaHH3Ma, THITMYHOH (hITHLLIEBOH JIHTONOTHER H TUTHYHBIMH *'pIIHILION/I-
HBIMH” CeIMMEHTONIOTHYECKHMH CTpyKTypamu [S1].

MeramMopdhu3M B HXKHOH KpaeBoi 30He BEPXHENPOTEPO30HCKOTO KOMIUIEK-
ca ouYeHp crabblH: MecTaMH OH criabee 3eneHOCNaHUEBOH ¢aluMu H peaKo
(B PynHeix ropax) JOCTHTacT BepxHe# uacTH 6GHOTHTOBOI 30Hel. K ceBepy Me-
Tamopdu3M nosbimaercd. OmHAKO 3TH 30HBI MOBBILLEHHOrO MeTaMophu3Ma
BepXHENpOTepO30HCKUX POPMALMi MOKa He BKITIOUeHbI B PAMKH HallMX HcCTle-
noaHui. U3 nopon, XapaktepHbix Ana bBappahiosa BepxHero npoteposos,
HA/0 OTMETHTh KPEMHMCTbIe MOPO[bl — IJMOMTBI W JIHH3BI BUTYMHHO3HBIX
(rpadut- ¥ nupuTCOmepKaIMX) cnaHueB. ITocrne/HHe JOCTHTAIOT HHOT/IA MOLL-
Hoctd 100 1 Gonee MeTpoB.

Ha wre cnaBoMeraMophu30BaHHBIH BepXHENPOTEPO3OHCKHH KOMIUIEKC
TpaHMYHT ¢ OonblioH cTpykTypoit MonmanyGckoro nomHATHA, CI0XeHHOH
NnopolamMu cpeflHed HIJIM BBICOKOH CTeMeHH MeTamMopcgu3Ma, [OCTHIAIoIIEeTo
HHOI/Ia TPaHYIMTOBBIX accolMaumit. KpucTammuueckHit KOMITIEKC, CO3A0ILHI
3Ty CTPYKTYpy WiM ee npeofiajaionlyio Yactb, Ha3piBaercs oOblyHO Monjla-
HyGHKyMm™. TlepBHYHAs JIHTONOTHA MONAAHYBCKOTO KOMIUIEKCA OT/IMYAeTCA
ot bappannmopa npoTepo3oA (M, KOHEYHO, OT OPEBHETO Mae0308) HEKOTOPbI-
MH OCODEHHOCTAMM HayaJlbHOTO BYJIKaHH3Ma. MertamopcH30BaHHbIE OCHOB-
Hble BYJKaHMTBl H CyOBYIKaHHYecKHe HHTDY3WM CHOHIHT-OMabazoBoi dop-
Maii (aMbubONMTBI) paclpefesieHbl M0 Beell HHXHEH IBreoCHHKITHHAIBHOM
vyacTh pa3pesa. Ho, KpoMe OCHOBHOTO HAYAJIBHOTO BY/IKAHM3Ma, NOABIAETCH
s MonjaHyGHKyMa XapaKTepHas NeNTMHMTOBas OpMalMs OYeHb NeCTPoro
cocTaka. B Heil npeoBnajaoT MeTaBynKaHMTBI “IKCTPEMHOTO™, T.e. PHOJIUTO-
BOTO W MEPHIOOTHTOBOrO (CepneHTHHHTOBOTO) COCTaBa; MOPOAbI CPeIHETO
¥ OCHOBHOTO COCTaBa NMpPHUCYTCTBYIOT B HeH TONBKO B NOOYMHEHHOM KOJHYe-
crBe. U3 yn»TpaocHOBHBIX TIOpOJ [IA MONIaHyBHKYMa XapakTepHbl IHpO-
TIOBBIE CEPNEHTUHMTBI, KOTOpble B APYTUX KOMIUIEKCaX OTCYTCTBYHOT. Jlentu-
HUTOBas (OpMalMs 3[ech 3aHMMaeT B CTpaTHrpapMuecKOM pa3pe3e BMOJIHe
onpenesieHHOe TI0JI0XKEeHHE.

Jlutonornyeckuii coctas MonaaHybckoro koMmniekca 6ein onucad B 0606-
waioumx paborax O. Kogmma mn. [34], B. 3oyGexa [62] u M. Cyka [32].
Huxe npuBoguTCs TMTOCTpaTHI pauueCKHiE COCTaB MOJIAHyBCKO| HA/Ir pyTIlibl
B COKpAILEHHOM BH/E, B NOCIIENOBATENIbHOCTH CHH3Y BBepX. Micnonb3oBaHHbie
CMMBOINbI OTBevawT npemioxenio B. 3oybexa [62]. Ilna crpaturpapu-
YecKO# TePMMHOTIOTHM YTIOTpeGIIAI0TCA OCHOBBI INTOCTpaTHT padHuecK ol Kilac-
cHukamu, npemnoxerHsle [logkoMuccHed 1Mo cTpaTHrpadHUecKOH KITACCH-
duxamvu Mexaynapoanoi ctpatur paguueckoit komucenu [32].

M, — 3T0 caMas HWXXHAA TPYINa, H3BECTHAA MOJl Ha3BaHHeM ~ MOHOTOHHOM
rpynnbt” (cepuu). XapaxTepuayercs uepeflOoBaHHEM MeTarpayBaKK M MeTa-
nendToB. B HMKHed# vactv ee (M : ), KoTopas 3aHuMaeT GOJIBLUYIO Y4CTh paspe-
33 MOLIHOCTHI HECKONBKO KM, NpOCIOH MeTamepreliel, MeTaDasMTOB M KBap-
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UTOB pefky ¥ Masiomounsibi. B Bepxneit uactu (M} — amopubonuropas popma-
UMA) TUTacTel MeTaba3HTOB M KBapuMTOB Gollee Moumble M BCTPeYaloTCsA YacTo.

Ha "moHoTOHHYI0 rpynmy M, noxurca cenuta M, oueHb pa3HOOBpa3HbIX
OCajIoYHBIX W MarMaTHYEeCKHX (Bymcarmuenknx) nopo,u, Ha3blBaeMasi MecT-
POt cepueit (rpynnof) oueHb WIMEHYMBOM MOLIHOCTH.

B He# MOXHO BbIIENTUTDH M; — NenTHHUTOBYI0 (TpaHyIMTOBYI) (opMa-
UMK, KOTOPaA MpeacTaBiseT KyJibMMHAlMI0 pa3BUTHA MOJI/1aHyOCKOro Hayass-
HOTO MdarmMaTH3Ma H B TOXe BPeMA CAMYK YCTOHUMBYI0 CTpaTHIpadHyecKyio
eHHUIY MONAAHYGCKOH HAAT pyTifibi.

[etporpaduieckuM u3yueHHeM JIENTHHHTOB MOJIAaHYGCKOTO KOMIUIEKCa
H CONPOBOMIAKIIMX MX MOPOJ YEUICKOW YacTM MacCHBAa 3aHMMAJIHCh MHOTHE
aBTOphl [36, 35, 58, 44,45, 54-56, 31, 42, 38, 49, 33].

Tumaysbift MenTuHMT — 310 cBetias (Genas, CBETNO-cepas MM KenTas)
MeJIKO3epHHCTasA KBAPL-NO/IeBOLMATOBAA I0POJA ¢ YeTKO BbIPaXKeHHOH ClaH-
ueBatocTeio (pHc. 20 u 21) . MnarHeie nopoaooGpasylolLmMe MHHE palibl CBETIIbIX
JIETITHHHTOB — KBapll (4acTO B BHJE TOHKHX IUIACTHH M JIMH3), COCTABIAIOMINI
obbikHoBeHHO 0T 30 o 50% nopopsl, W NoNeBbie WNATHl (NEPTHTOBBI Op-
TOK/a3) M miuarkoknas (0OGbIKHOBEHHO OJNIMIOKIIA3-aHOE3WH, B PeIKHX CITy-
UaAx anbOMTO-0/IMIoKIa3), cocrasnsiomue 20-60% noponpl. Kax mnpasmno,
B HeBGOIbILIOM KOJIHYeCTBE MPUCYTCTBYeT rpaHaT (1—27% MMponoBo# cOCTAB-
nawowei). KpoMe 10ro, B COCTaB HOpoOjbl MOTYT BXOAWTh KMAHHT, DHOTHT,
WIMKHEIb, PYTHI1, aNaTHT, UMPKOH, MaTHETHT W (WIH) HIIBMEHHT.

CBet/ble TOMOTEHHbIE JISITHHUTEHI, OTBEYAIOUIHE NEPBUYHOMY OMpelelIeHHI0
TepMuHa rpaHynut” no [ PozenByury, pacnpocTpaHeHel B MONIaHyGCKO#
NeNTHHMTOBO# GopmaliMK B NoAMUHeHHOM Konuyectse. [1peobnanawiuas vacts
JIeNTHHUTOBOW opMalnK NpefCTaBjieHa ~CMelUaHHbIMH™ MNOpPOIAMH, cofiep-
KALUIMMHK  3HAUMTENIbHYI0 TPHMECh MarHe3uanbHO-KeNne3ucTbiXx MMHepPasloB.
9TH MHHepaibl MOTYT OBITh HIIM TOMOTE€HHO CMeLIaHbl C JIEHKOKpPaTOBBIM Ma-
TepHaJioM, WM HabmoaeTca uepefoBaHue Gonee TeMHBIX W NEHKOKPATOBLIX
(NenTHHUTOBBIX) MOPOJ B BHIE TOHKHX CJIOEB OT HECKOJIbKMX MWUIHMETPOB
A0 HECKOJ/IbKHX CaHTHMETPOB MOULHOCTH. Taxue ¢cMelllaHHbie TTOpOjibl, Tiepe-
XO[Hble MEXIY JIENTHHMTAMH M OHOTHTOBBIMM NaparHedcamu, obo3HavawTCH
0BbIYHO KaK NENTHHHTOBbIE THEACHL WITH KAK MO0CYaThIC NCNTHHWTDI,

[Tpumeck MarHe3HaTbHO-KENE3UCThIX MHHEpasnoB B MongaHybckux Jemn-
THHHTAax [Ipe[cTaB/icHa IJIaBHHIM 06pa3oM MenKo3epHUCTBIM MarHes3ualib-
HbiM BHOTHTOM ¢ HeBosbLIMM KOJHMMECTBOM TpaHaTta. Takue cmellaHHble
(win “mepexopHbie’) nopoApl 0GBACHAIOTICA KAK COUETAHHE NMMPOKNacTHye-
CKOTO W TEPPUTCHHOTO MaTepuana, npuyeM obe COCTaBIAMLIME OCAXKIAWTCA
WIH O/IHOBPEMEHHO (TOMOTEHHO NIENTHHMTOBBIC WU TPAHYIMTOBBIE THEHCHI)
WIH NPH OCUWUTHPYIOLIMX TMPOKIIAaCTOBBIX H3BEpPXKeHHAX (moljlocyaTbie Jier-
THHHTOBbIE WM I'PaHYJIMTOBBIE THedcbl) [48].

[pucyTCTBHE THIEPCTEHa B HEKOTOPbIX CPEIHMX M OCHOBHBIX TOpPO/AX,
YepPCAYIOMMXCSA C KHCIALIMH JIENTHHHTaMM, MO3BONIAET OTHOCHTH ITOT THI
JIENTHHATOB K TI'paHy/IUTOBOH auuu. KHC/ble NeNTHHUTBI T'PaHyJIHTOBOH
dauuu BO MHOTHX Cllyuasix MOBEPrIIHCh PeTPECCHBHOMY MeTaMopdusmy
HH3KHX [aBJICHHI, N1POABJICHHEM KOTOPOTO AB/IAETCA OMOTHTH3AUMA TpaHa-
Ta, 3aMeleHMe KHAaHHTa CHUIHMaHHTOM, oOpa3oBaHMe KOpPIMepHTa, aHgany-
3UTa W TJ. B HEKOTOpPBIX JENTHHHTAX NposABleHo Takxe Oonee mosaHee pas-
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Puc. 20. ToHKkononoc4aTeiit MENTHHAT C NPOCNIOEM Me/IKO3epPHHCTOr0 KHaHMT-GHO-
THTOBoOrO rHedca. Kapbep "Tlexkmno”, 63 r. I'aGpbi, patton r. 'aBmmukyB Bpon, mor-
naHy6uKckuit Komnneke. ®oro M. Jlocepra

Puc. 21, JlenTHMT ¢ rpaHaToM, Kapbep Gim3 c. bopxeruue, patton KyrHa I'opa, kyT-
HOTOpCKHH KpHcTammyeckuit Komnnexce, ®oto H. Jocepra
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Puc. 22. Teonormyeckoe MoONOXeHHe JIEOTHHHTOB MonuaHyGckoro KoMIeKca B BbieM-
Ke XeJje3Ho#t moporw B 1 kM K cepepo-aamamy oT c. [lornen, B paitoHe r. I'aBIHUKYB
Bpon. Mo H. Jlocepry

| — 6HOTHT M GHOTHT-CHIUTHMBHHUTOBBIE MAPATHEHCH! ¢ KHAHHTOM H TpaHaTOM; 2 — HOMY-
napHsle GHOTHTOBLIE naparHeiicsl; 3 — TOHKHe MPOCIIOAKH JIENTHHHTOR B rHedcax (“'mo-
nocuatan cBuTa'); 4 — HOOYNADPHLIM KUAHKT-CPRHAT-GHOTHTOBHIM NENTHHWT; 5 — HO-
OYNADHBIA NENTHHHT CcO 3HAYMTENbHOW mpuMecsio OGHOTMTa; 6 — HOMY/APHBbIE JIeNTH-
HHTOBBle THelicpl; /7 — HOOYNApHBIE JENTHHHTOBBLIE FHedchbi H GHOTHTOBbBIE NMaparHefchl;
8 — 30-camTumerpomuii Npocnoll kKuaMMT-GuoTMTOBOTO THelca B nefimruHuTax; 9 — mpo-
cno#t MONOCYATHIX JIENTHHHT-THelicoBbIx nopon; 10 — rpamut: 1] — nmermarur; /2 — cun-
MTMMEHUTHIUPOBAHHLIA NMerMaTiT; /3 — YeTBEPTHYHbIE MOPOIbI

TIOXKeHHE [UeJIOYHBIX MOJIEBBIX LMATOB, B Pe3ynsTaTe KOTOPOTO BO3HHKITH
KBapu-CHUIHMaHUTOBBIE HOMyNH M KHIKH. MectamM NposBnfercas MHrma-
TH3aLHMA JIENTHHATOB, MPCBPALIAMIIHXCA B CBET/Ibie MHTMATHTBI H OpTO-
THe#ch”.

Kak npaswio, B ceBepHbix vacTax Monmany6uxyma (KyrHoropexuii kpH-
CTAIUIHYECKHIT KOMTINEKe) W B paiione 1. lanwuxys Bpon (puc. 22, 23) mu-
HepayIOTHYeCKHH COCTAaB JIENTHHUTOB oTBevaeT aMpHOOnUTOBOMH (auuu; B HUX
HHOT[a TOABAKICA CTaBPONMT, aNbOHT-ONMIOKIIa3 M B PAE CIIy4aeB OTCYT-
CTBYeT pyTHI. B accouMMpylomux ¢ menTHHHTAMH OCHOBHBIX NOPOM HET OPTO-
nHpokceHa. 3/ech MHHepa/ibHasg acCOLMalMA JIENTHHHTOB ABMIIACH Pe3ylibTa-
TOM MPOTPECCHBHQIO MeTamMopdH3Ma, OTBEYAIOLIETO TPaHAT-KHAHHT-GHOTHT-
opTokna3Hoi cyBbammn, BeimencnHoii B.A. neBosumuxum [4] B pamkax

37



&7

$70r
460+
o,
5 -
-_‘.-‘

440+

| T
4201

=
- g s
- - - + -t
= +
-
- R )
1-*'4-'- Lz
-
“ ﬂ-""_“"_-c-""_-h*-o- i
7 e T o
ol I ¥ =
el S -
I~

P u c. 24. T'eonornyecku#t paspe3 XpasioBHUKoH dopmaly MollaHyGHKCKOTO KOMIT-
nekca. Palion MecTopoxneHusi rpacduta okono noc. XsanoBHile, 6nu3 r. Yelucke
Byne#osuue (o B. 3oybexy).

TNentunntoBas ¢opmaura: / -- TeOTHHAT (rpanyiMt); 2 — ceprneHTHHMT; 3 — cep-
MeHTMHUT ¢ TIpUMeckio rpacdwuTa. XBajoBuukan nectpas dopmamms: 4 — ocan( uHbie
Noponabl B LENOM: IpaHATCOAEPKAWMA GHOTHTOBBIN THedc, H3BECTKOBO-CHIMKAaTHbIE
nopojasl (Metamepren#), 6uoruT-ambuboI0BEIC THeHewl (aHabGasoBbie MeTaTyhdHTHI) ,
MpamMopsbl; 5 — riasHblil rpadHTOBBIA TOPH3OHT; 6 — GMOTHTOBBIA THEHC ¢ paccesH-
HbIM rpadguToM; 7 — IUAacThl opToampHBoMTOB (Metabasutos) ; & — rIaBHBIA aMdpu-
60/MTOBBIA MIACT, HAXOAAWMACH B BHCcAYeM Ooky rpaduroHocHon dopmaumn; 9 —
AN T-NIerMaTHTOBbIC u.aﬁxn

ambubonutoroit dauuu. B Hexoropsix nentuuvTax amdubonuroson danun
HabmogaeTcs MPUCYTCTBHEe KBapl-CHIUIMMAaHHTOBBIX HOMYJIEH, HalloXKeHHBIX
Ha Bollee MOPeBHION aCCOLMALMNI0, KOTOPAA XapaKTepH3YeTcs IPHCYTCTBHEM
KHaHWTa, TPaHATa N B HEKOTOPbIX CIyYasX TaKxKe CTaBpOIHTa, 0OOHAPYKEHHOTO
¢ nmomotnsio 1otuxosoro ananmisa K.J1. Bopucosoii.

Mi — 310 OpraHoreHHsle gopmauuu. Bo MHOTHX pa3zpesax MolijianyBckoro
KOMIIIeKca MOXHO HabmodaTe, uro B BHCA4YeM OOKY Ha JIENTHHUTOBYH dop-
Mallli0 HajeTaeT CBHMTAa, XaPAKTEPH3YIOIIAACA MHOTOUHCIIEHHBIMH IPOCTIOfi-
KaMH, B KOTOPBIX BaOXHYK POJIb MTPalT MOPO/bL, COMEPHAUUE MATEPUATb
OpPraHUuYecKoro MpOUCXOX/IEHHA — HM3BECTKOBBIE M [JOJIOMHTOBBIE MPaMOpsI,
H3BeCTKOBO-CHIMKaTHble IOpOfbl  (MeTaMeprel) M T pagHICOIepXKaliHe
nopoabt  (OUTymMHMHO3MBIE OCank#, OObIMHO colepxallWe CHHTEHETHYeCKHH
nuput ¥ (wrn) mippotHH. OHu oBpasywT clloM, 3ajerawiide B NMopoaax Tep-
pUreHHOTO M BYJIKaHHYeCKOTro npoucxoxienusa. Hamo momuepkHyTs, uTO 32
MCKJTI0YeHHEM JIOKaJIbHO PAa3BHTBIX NEPEeXO/HBIX CIIOEB He3HAUMTEbHOH MOLil-
HOCTH, HAYaJTbHBIH BYJIKaHW3M 3[16Chb MMEET OCHOBHOH XapakTep, B OTIIHUKE
0T neXalleid HeMoCpe/ICTBEHHO HUKe JIENTHHHTOBOM dopMauuu. B HexoTopsiX
cilyyasix TecHas cBfA3b 00eHX dopmauuii MOATBEPXKIAETCH MOABIEHHEM ITPO-
cioeB KapGoHAaTHBIX M rpadHTCOMNEPHKALIMX MOPON yXKEe B BepXax JIENTHHM-
TOBGH cBUTHI. B cocTaBe opraHoreHHsix GopManii MOXHO BhijCHNTh HECKOlIb-
KO (alManbHbIX pa3sHOBHIHOCTEH, CTpaTUrpaduyecKas Koppelfalusa KOTOPbIX
He Bcerja scHa. OmuH u3 pa3pe3oB obnactu XBaJIOBHLIE 1pe[IcTaBlieH Ha pUc.24.
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Hakonen, M, (Kammukas rpynna) — 510 CambIH BEPXHHIA MHOTEOCHHIKIIH-
HAJTBHBI wieH MonnaHyBckoro kommuiekca. I'pynna npejcrasnser coboi
THIIMYHYH DIMILOMIHYH TEPPUTeHHYH TOJULY, XapakTepusywilylocs Hepe-
noBanuem npeobafialoliiX METAarpayBAKK H [MOJAYHHEHHBIX METaneluTos.
HauanpHblii ByJIKaHH3M OTCYTCTBYeT HIIM IIPOABJIACICA KaK HCKIIIOUEHHE.

leoxumuueckas XapaKTepHUCTHKA NENTHHHTOB

B HacTosmem pasjelie H3JIOXKeHb! NMEePBhIE HTOTH CPABHUTENIBHOTO Ie0XHMH-
YECKOTO M3yueHMA NenTHHMTOB Yewckoro maccusa 4 Kapeno-Konsekoi vacty
Bantuiickoro mwMrta. B 0cHOBY ero 1osioxkeHbl pe3yjibTaTbl XHMHUYECKHX aHa-
7H30B nopos Yelckoro MaccHBa, BbITOITHEHHBIE B Pa3HOe BPeMs PasIMUHbIMH
MCCIIE/IOBATENAMH, pe3y/ibTaThl XHMHUECKHMX aHanu3oB nopoa bantuitckoro
UIMTA, BBIOJIHCHHBIC B aHalnWTHYeckoH nabopaTopHH MHCTHTYTa TeosiorHu H
reoxpoHosiorui lokem6pus AH CCCP (UT'TI AH CCCP) B 1974-75 rr.,
H  pe3YJIbTaThl KOJIHYCCTBEHHbBIX CIEKTPAJIbHBIX AHAJIM30B, BbITNIOJIHEHHBIX
B crhekTtpaisHon nabopatopun HHcTHTyTa 3emuoi koppl JITY B.A. [am-
GHHBIM.

I'maBHOe BHMMaHHe yaensetTcsa nopogam Yeiuckoro maccusa v bemomopss.
IletanbHan reoXMMHMUECKash XapaKTePHCTHKA MMOPOJ NENTHTO-NOpdHPOBOi
dbopmaumu HiwkHero npoteposoa Kapenun, omupariuascs Ha Gonplloe KoJHye-
CTBO aHAIH30B, CONEPXKHTCA B paHee onyGinkosaHHo# pabore [20]. Bemen-
CTBHE CPaBHMTEIbHO HEDOJIBILIOTO UHCIIA BBHIMOTHEHHBIX K HACTOAILEMY BpeMe-
HU CNEeKTPAIbHBIX aHAIM30B MOPOJ JIeNTHHHTOBOM dopmalmu Yellckoro mac-
cuBa ¥ benomopea (100 aHanu3os Ha 17 1eMeHTOB) pe3yJIbTaThl MO MajlbiM
JNIEMEHTAM HE ABJIAWTCA HCYC PIILIBAKLLIMMH.

B Hactosmei paGoTe MCnonb3ywTca pe3ylibTaThl H3YMEHMS TOJNBKO BIO-

BOTO cocTaBa Nopoj H HC PaCCMATPHBAKWTCA TIeOXHMHUYECKHE OCODEHHOCTH
OTACTbHBIX MUHEPAIOB.
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[lpexie yem nepefiTM K W3JI0KEHHIO MOMYYEHHBIX Pe3yNbTaToB, He0GXOMH-
MO CKa3aTh HeCKOIIbKO C/IOB O TEOXHMHYECKOM pa3[ie/leHHH paccMaTpHBae-
MbIX MOPO/L B CBA3M C Pa3nuuuem KX renesuca. B Hauane paboTel oT™Meuanocs,
UTO TEPMHH JIEITHHMT HE MMeeT TeHeTHUeCKOIo 3HaYeHHA H, TAKMM obpasom,
MO#eT OOBEIMHATh MOPO[bl KAK BYIKAHWUECKOTO M WHTPY3MBHOTO, TaK H
TCPPUIeHHOTO TPOMCXOX/IEHHA, HO obnajawume onpejeneHHoH o6LWIHOCTBIO
cocraBa. Bompocy o reHeTHyeckoOH MpPHPOAE JIEMTHHUTOB NMOCBAIICHA CEPHH
paBoT, rnaBHas YacTh KOTOPOW NMPHHAIUIEXKHUT (paHLly3CKHM HceneloBaTeaM
[25-28, 42, 39, 37]. PaanmuuxsiMM METOJaMH aBTOPbI MLITANTCH PA3ACIUTL
paccMaTpHBaeMble TMOPOIbI Ha OpTo M NapanentHHMTs!. gl 3TOrO mMpHBIIE-
Kal0TCA TJIaBHBIM 006pa3oM pe3yibTaThl CHIHKATHBIX aHATIH30B, HO B PAME CIy-
YaeB MCMOJIb3YIOTCA M [aHHblE M0 COOEP)KAHMI0 MAIBIX 3/1eMeHTOB [26].

®. JlaByaH nocje CTaTUCTHYeCKOH 00paboTku 46 aHAIHM30B JENTHHHUTIOB,
33 — puonHTOB, 33 — HauMTOB M 32 — apKO30B MPEUTOKWI NMPOCTYI0 CXEMY,
COTJIaCHO KOTOPOH MapanenTHHHTbI, OTBEHalOIUME MO COCTaBY apK03aM, H
OPTONEeNTHHMTHI, COOTBETCTBYIOIIHE COCTaBAM PHOJIMTA WIM [auMTa, pasfiens-
10TCA Mo cooTHoweHHo cymmal Bec. % K, O + Na_ O u CaO. 3a rpanuus! nomnei
NpPUHATEE MHHUK, oTBeuaroniue K, O + Naﬁ) =T7%u Ca0 = 2,5%.

Hensapoluem GbutH NMpeIOkKeHb! [BE CXeMbl FEOXHMHUYECKOTO pa3/IielieHHs
MOpPof: OJlHa — MO COOTHOLUEHUW Bec. %o A120J ¥ CymMbl Bec. % Fe203 (06
wee), TiO, u CaO [27], apyras — no coorHomwennio K, Na u Al-[28]. O6e
OHH OCHOBAHBI Ha TPUHIMIE CYUIECTBOBAHMA [BYX pPa3JIMYHBIX TPEHIOB B
eCTeCTBEHHBIX PAJaX MarMaTHYECKHX M OCaJIOYHLIX MOPOA H ONpenensT
CTaTHCTHYECKOE MOJIe COCTaBOB COOTBETCTBYIOLUHX MOPO/.

MBI Mcrnoyib30Bany nepeyto Auarpammy llenspoilia, Ha KOTOPYI0 HaHECHIH
HMeloIMecss B HAlEM pACMOPSOKEHMM Pe3yIbIaThl XWMHYECKUX aHAJIM30B
nentuHuToB Yeuickoro maccuBa u Konbeko-Kapenbcko#t uactu Bantwitckoro
wura (Tabn. 1-4) .

B nepsoii yacth puarpammel (pHc. 25) Mper JTHHMA, OTPaXKawowlas TPeHI
COCTaBOB MAarMaTH4YeCKHX MOPOJ KHCIOTO pAlla ¢ HAHECEHHbIMH Ha He#l cpefi-
HHMH COCTaBaMH LUEJIOYHOTO H H3BECTKOBO-LLEJIOYHOTO PHOJIMTOB, T'paHHTa,
TPaHOIMOPHTA M KBaplUEBOro OHOPHTa. TOUKH COCTaBOB BCeX HAHECEHHBIX Ha
3Ty [OMATrpaMMy JENTHHUTOB, MeTaMOP(H30BAHHBEIX B YCJIOBHAX Pa3HbIX Me-
Tamopduyeckux auuii — OT 3e1eHOCNIaHIEBOM 10 IPaHyJIMTOBOMH, 8 HMEHHO —
NOpPOOe!  JIeNTHI-OpPUpOBOH (opmanuu T'HMoIbCKOH M Bonbuiesepckoit
cepHH HIDKHero mporeposos Kapenuu. nentunurtel Benomopes u Yemckoro
MaccuBa (BK/UoMas ero aBCIPHMICKYI0 ¥acTh), Mo HammeiM W, IMonuukw, pac-
CeHBAIOTCA B/OJIb JIMHAH MarMaTHYECKHUX MOPOI.

HauBonee xoMnakTHo pacronaraprcs NeNTHHHTbI aMbUOOIMTOBOM daluy
Yewckoro maccusa, Gike BCEro Haxolsch K CPEJHHM COCTaBaM PHOITMTOB
[42]. JlenTvuuTs! Xe rpaHyTHTOBOM AUMK TOTO XKE MACCHBa NaioT BOMBIION
pa3bpoc cocTaBoB, HO TMIaBHAA MAcCa TOYEK pacloliaraeTcs B Toi e obacTy,
UTO M JenTHHHTBI amduBonuToBOH dammu. K 3ToMy %e nonio, B OCHOBHOM,

1
B uenax nywie#l COnoCcTABMMOCTM [Uis BCEX pPCTHOHOB B HacTosuled paboTe ucnone-
30BaHbl TOJIBKO COCTaBbl IMOPOL CO CICHAYIOILIKMMH HHTEPBallaMH CO.I].Ep)KﬂHHﬂ rnas-
HBIX OkHMenoB: Si0, = 62-80%, Aizo_d = 10-20%, FeO =0-5%, Ca0 = 0-5%.

40



Abapyeloid uspum

-~
~= |
7

F
Ra—
,L_’-_—Q“\\‘é‘:t" #. of
C_“’ﬂ it s "2
= o 74a 4 ad
= gca LE
w Sl B I}Mm: o
Aprode ¥ 2 oS o °f
‘&* \\% BoS £ +7
! Koapyums °4
. P Y L S S B L Vi 'Y,
A A B 7
Al,0;, %

Puc, 25. XumHueckHil coCTaB NENTHHMTOB, HaHeceHHBIH Ha nuarpammy llenspo-
wa (1965)

I — nenTusuTm Yemcxoro maccuse, ampubonuTonaa dauma; 2 — To ke, rPaHYHTO-
BaA dauma; 3 — nenTuHuTBI Gemomopckoro u nopseryBexoro komnnekcos BamTuii-
cKoro mmra, aMpuGonurosan dauma; 4 — 1o xe, rpaHymMroBas dauma; 5 — nopomst
nenTuTo-nophuposoi GopMamME HIKHero mpoTepo3os Kapemun; 6 — Kucnsle Byn-
KAHHTBI TIMHKUCTON 30HBI rop Ha BocToke YewicKOro Maccupa; 7/ — FPaHHTOMIBI O-Ba
Enororo » Kanpanaxkmckom 3amuse Benoro mopsa; § — cpenHue cocTaBpl PHONHTOB,
no Hoxomeacy [46]; 9 — cpenHue cocTaBbl FpAHHTA M IpaHOaMopwTa, Mo Hoxoseacy

NpHYpPOYeHbl COCTaBbl JIENTHHATOR rpaHynuToBOi dauuu Kapeno-Konbckoi
uacti Bantuiickoro mmra. 3HauMTesBHO MEHee OFHOPOAHBEI M Gonee Doratbl
Fe u Ca nentuuurel ampubonnroBoit daumn BenomMopbs H JIenTHHHTEI 3ene-
HOCNaHueBoH M smuaoT-ambubonuroBoi dauuu, NpUHANEXaUe THMONb-
CKOH cepHM HIDKHero npotepososa Kapemun. [locnenuue, kpoMe T0ro, CpaBHH-
Te/IbHO CO BCEMH paHee YIOMAHYTHIMH NOPOJAaMH ABNAKNTICA W Honee rnuHo-
3eMHMCTBIMH.

llupokue BapualMu COCTaBa KaK FHMOJIBCKHX, TAK H OeIOMOPCKHX Jen-
THHUTOB CBMIETENICTBYIOT, BEPOATHO, O CMELUAHHOM MX IPHpOJie M MpPHCYT
CTBMHM B MX COCTaBé KaK BYJIKAHOT€HHOTO, TaK M TEPPMTeHHOTO MaTepHana.
WMntepecHo, uto B 1enoM B Ipenelnsl TOH ke obIacTH, HO TATOTEA K HHXHEH
yacTy guarpamMmsl (oTpakarowied Gojiee KMCIIble COCTABBI) , JIETIIH HAHECEHHBIE
A7 CPaBHEHWs COCTaBbl BecbMa cnabo MeTamopdH30BAHHBIX KHCIIBIX BYJIKa-
HHTOB BMTAHOBCKOH CEpHHM PyHHBIX TOp Ha BOCTOYHOH okpauHe Yewickoro
MaCCHBa.

WUcnonsaopanue nuarpammel @, daByana [26] Taxoke MOKa3ano KOHIEHT-
palMi0 COCTaBOB MONAAHYOCKHX JeNTHHUTOB MpeMMyIIecTBeHHO B Tojle
puonutoB M Gonee mmMpokHi pazGpoc cocTaBOB Bcex nenTtHHHTOB Kapero-
Konbckoit yactu Bantuiickoro 1ura, MpUYeM JENTHHUTbI TUMONBCKOW CEPUK
KOHUEHTPHPYIOTCA B MoJie JauutoB (puc. 26) .

OTtueTMBBIE pas3THUHA MEXIY YEUICKHMH H OanTHHCKHMH JIENTHHHTAMH
BBICTYNalT MpH paccmoTpenud muarpammbl Na,O-K O (puc. 27). Bce
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Xumuyeckuit cocta nenTuHKTOoB GenomMopckoro M nopsepyfekoro kommuekcos Bantiickoro wmra*

Tabnuua l

O6pasen Si0, TiO, Al; 03 Fep 03 FeO MnO MgO
27121 75,70 0,23 11,63 0,55 2,75 0,08 0,04
271-25 74,22 0,28 1235 1,79 2,30 0,05 0,05
271-42 74,64 0,24 12,15 2,26 2,26 0,02 0,23
271-44 71,78 0,41 12,89 1,18 3,33 0,04 0,54
271-45 69,82 0,33 15,73 0,28 1,93 0,04 0,97
27148 7259 0,53 11,96 215 243 0,07 0,37
271-49 69,62 0,53 12,64 1,42 462 0,06 1,06
264’ 64,56 0,64 14,54 1,67 3,82 0,08 1,90
3268 66,36 0% 12,92 1,29 5,11 0,10 1.93
Cpennee

13 9 71,03 0,45 12,98 1,39 317 0,06 0,78
268" 74,76 Cn. 13,75 0,06 1,85 0,06 0,13
2696 80,02 0,12 11,21 0,38 1,35 0,03 0,42
269M 76 40 0,14 11,65 He o6H. 3,49 0,06 1.21
303% 73,82 0,02 14,90 0,08 1,30 0,04 0,27
3118 77,74 0,06 1213 0,08 2,67 0,04 1,06
Cpennce

u3 S 76,55 0,07 12,73 0,12 2,13 0,04 0,62

* 271-21',25,42, 44,45, 48, 49 — Wupoxas Canma, 03. Umannpa; 264", 326® — o-a Enossit; 268", 2695, 269™ 303 311® — ry6a Kocra-

puxa (TTopes ryGa). Bepxuas uacth Tabnuubr — noponel ampuGonHTOBOH daluK, HHKHAS — TPaHYJITUTOROH.

Tabnuua I (okoHuanue)

06paien Ca0 Na, 0 K,0 H20+ P20s .o z
271-21" .86 4,14 1,88 0,26 - 0,73 99 85
27: _gé :,34 3,59 3,41 0,06 - 0,30 99 44
271-42 091 352 3,65 He 06H. — 0,16 100,00
271-44 2,05 417 2,61 0,06 0,07 041 99 54
271-45 3.57 433 1,35 0,30 0,01 1,20 99,86
271-48 2,01 3,36 3,08 0,38 0,08 1,03 100,04
271-49 2.44 3,74 277 0,04 0,04 0.75 99,73
264’ 362 451 1,43 0,46 0,01 2,60 99,84
326" 5,64 2,69 1,22 0,28 0,11 1,93 100,34
COHee
553 2,57 3,78 2,37 0,20 0,03 1,01 99,82
2687 1,38 3,71 423 0,10 <001 0,31 100,35
2695 157 3,70 0,75 0,02 0,51 100,08
269M 1.73 2,96 1,06 0,30 < 0,01 0,50 99,50
303% 3,62 401 0,65 0,34 0,02 1,00 100,07
3118 1,38 401 0,32 0,08 002 057 100,16
CpenHee
uap 5 1,94 3,68 1,40 0,17 0,01 0,58 100,03




TaGnuaua 2

XHMHYECKHII COCTaB NMOPOJA NENTHTO-NOPGHPOBOR KeNe3IHCTO-KPEMHHCTOH hopMaLHH
(no B.M. Yepuony) *

06pazen Sio2 '[‘iO2 Al 203 Fe2 03 FeO MnO
594-3 © 68,72 0,54 16,40 1,46 1,93 0,14
138-11 69,64 0,14 14,17 4,15 1,49 0,03
96-38 70,49 0,09 17,94 0,50 0,73 0,01
117-2 67,50 He o6H. 16,72 1,15 1,57 Cn.
117-4 68,34 b 15-20 0,83 0,74 -
208-8 70,79 0,15 18,10 0,50 - 0,01
1815 72,62 0,08 18,67 0,20 - 0,01
K-5-27 67,65 042 17,00 0,62 1,85 0,04
3-2 60,41 0,53 16,31 2,46 3,74 0,04
HuTepBan 60,41— 0— 14,17- 0,20- 0- 0-
72,62 0,54 18,67 4,15 3,74 0,14
Cpenmuee
i 9 68,46 0,21 ¥1,72 1,31 1.33 0,03
869 63,21 0,54 15,81 3,47 2,48 0,10
870 61,99 0,62 15,58 3,07 3,04 0,09
912 65,41 0,44 17,11 152 2,14 0,06
913-1 68,02 0,62 16,81 1,72 3,76 0,08
528-17 62,98 0,75 18,56 1,73 2,59 0,05
3-4 66,98 0,35 15,26 1,46 1,20 0,06
3-2 66,61 0,42 15,68 1,53 2,48 0,11
3-5 67,84 0,39 16,91 0,81 1,97 0,06
3-8 68,86 0,38 16,11 0,76 1,64 0,04
3684 64,55 0,75 16,71 1,05 3,72 0,05
2482 65,46 0,49 15,26 1,95 4,27 0,07
23 7241 Cn. 16,48 0,56 0,57 0,02
2272 69,64 " 18,42 0,60 0,66 -
3-26 68,09 0,53 16,54 0,61 2,76 0,04
964 62,46 0,36 14,64 2,41 3,79 0,16
1103 64,20 0,54 16,06 1,42 3,42 0,06
1122 66,60 0,34 16,42 0,91 1,86 0,05
HuTepan 61,99~ Cn.— 14,64 - 0,65—- 0,57 0-
7241 0,75 18,56 317 3,719 0,16
Cpennee
u3 17 66,19 0,45 16,37 1,50 2,49 0,06

* B BepxHe#t yactu Tabnuuel — remnednuntel (06p. 594-3, 138-11, 96-38, 117-2,
117-4, 208—8), kBapu-cepuUHTOBBIH cnaHeu no re/ulednuure (o6Gp, 181-5) umop
dupounsr (06p. K—5-27 u 3-2), paftod Tumonbckoro u KocToMyKUICKOTO MecTt
pos/IeHHH; B HIOKHeH vacTw TaGnuikl — nenTHTOBbIe THelicel, pafioH Mexesepcko-

JIENTHHUTBI MonJaHyOukyma Yelickoro maccHBa XapakTepU3yloTca rpeob-
napnanmem K Ham Na, uro ommmuaer ux or nenturuto Kapeno-Konsckoro
perHoHa. Pasnuume Mexqly JeNTHMHMTAMHM pasHeIX dauuii metamopdH3ima
BHYTPH MacCHBA 3aKJIIOYAeTCA JIMLIL B MEHbLUEH OJHOPOJIHOCTH JIEMTHHHTOB
rpaHynuToBoi daumu, rae orHowenue K, O : Na,O Bapeupyer or 1 no 2,6,
B TO BpemMs KakK B JnentHHuTaX amMpubonuTOBOH (auuH OHO H3IMEHSeTCA B
6osnee y3xkux npegenax — or 1,2 0o 1,9.
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rHMOJIbCKO# U GoJibiue3epckoil ceprit HkHero npotepososn Kapenun

MgO Ca0 Na,O K,O0 H,0" M. Cymma
1,25 426 3.2 1,29 0,33 0,86 100,50
1,15 2,87 5,16 0,71 0,06 0,57 100,14
0,75 3,24 5,29 0,81 = 0,43 100,28
0,55 0,42 3,03 8,34 0,11 0,21 99,60
Cn. 2,45 0,97 11,01 0,11 0,28 99,93
1,95 1,93 5,00 0,74 0,03 0,72 99,92
1,96 1,47 1,87 1,72 0,07 1,66 100,30
2,15 3,22 4,64 1,16 0,02 0,89 99,66
3,65 3,89 4,27 1,08 0,08 368 100,14
Citi= 0,42 0,97 0,71- 0- 0,21-

3,65 426 5,29 11,01 0,33 3,68

1,49 2,63 3,72 2,98 0,09 1,03

2,40 4,29 3,62 2,50 0,09 1,68 100,19
2,63 4,18 4,82 0:95 0,19 1,14 100,30
2,08 3,55 4,68 2,58 0,21 0,68 100,46
3,28 2,78 4,66 2,25 0,17 1,02 100,17
1,71 3,98 3,28 3,00 0,22 1,36 100,21
1,64 481 3,16 2,49 0,12 0,65 100,18
1,96 5,04 3,66 1,25 0,30 1,37 100,41
2,35 2,94 5,37 1,45 0,17 0,63 100,39
2,20 2,99 3,74 2,59 0,20 0,70 100,21
2,08 4,10 423 2,03 0,31 0,68 100,22
1,98 1,13 1,90 4,66 0,11 2,61 99,89

0,63 2,25 5,75 1,04 0,06 0,64 100,41
0,65 2,08 5,87 0,92 0,18 0,92 99,95
1,54 3,37 3,63 2,08 0,09 1,09 100,37
4,90 436 2,55 247 0,19 1,38 99,67
2,78 4,43 3,72 1,69 0,17 1,01 99,50
2,62 3,65 3,29 2,43 0,14 1,08 99,57
0,63— 13- 1,90 0,95 0,06 0,64—

4,90 5,04 5,87 4,66 0,31 2,61
2,20 352 3,99 2,14 0,17 1,09

ro (o6p. 869,870,912,913-1,528--17, 3—4,3-2,3-5, 3-8), Bonswesepckoro
(06p. 3684, 2482) , Kocromykuckoro (o6p.23,2272), Tymbapeuenckoro (o6p. 3—
26) wn Composepckoro (o6p. 964, 1103, 1122) mecTopokneHHH.

B o1ux xe noponax Bantuiickoro wura otHowenue K O : Na, O He npesbi-

iiaeT | ¥ 1O OTAENbHBLIM TPYNNaM BBITIIAINT CNemyonM oGpa3oM: B Iopbe-
rybekux nenTuHMTax rpaHynuroBoi daumu — 0,07-0,30 (B omHom ciyuyae
pocturaet 1) ; B GenoMOpCKHX NenTHHHTax amdubonuroBoi daumu — 0,3—1;
B TpaHMTOHAaX o-Ba ENOBOro, ABJAKIIMXCA KOMarmaTHyeckMMH ¢ beno-
MOpPCKMMH JnentuHuTaMH — 0,6—0,65, B NnenTHHMTaX THMOJbCKOH CEePHH
Kapermuu 0,14—1. B uensx conoctaBleHHs OTMETHM, 4To B cnabo nepexpu-
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Tabnuua 3
XHMHYECKHIl COCTAB AENTTHHWTOBR amdu

O6pasen SiO2 TiO2 ‘Mz 03 l"l:20 I'eO MnQ MgO CaO

1 75,22 0,19 1476 035 054 003 012 1,38
2 76,05 008 12,15 030 135 0,08 0,19 0,52
3 7595 0,11 1196 109 13 006 071 1,4
4 7238 0,18 1404 (69 128 002 028 0,75
5 71,83 021 138 069 210 012 081 0,72
6 7105 042 1548 (53 244 003 083 092
7 7361 005 1399 052  L19 005 042 065
8 7409 009 1291 08 131 007 083 0,64
9 73,08 005 1367 032 152 010 1,10 061
10 73,44 005 12,77 064 095 006 0,15 1,02
11 7200 040 1408 052 271 002 074 1,10
12 7501 0,12 1277 030 180 002 038 043

Wureppan 7105- 0,05- 11,96- 0,30- 0,54-— 0,02- 012- 043
76,05 0,42 15,48 1,09 2,74 0,12 1,10 1,38

Cpennee 73,73 0,16 13,53 0,56 1,53 0,05 0,55 0,82
Ha 12

* | —c. bopweruue 6nus v. KyTHorops [43]; 2,3 — kapbep "Tlexnmo” 6Gnus c. Ia6-
pet [42]; 4—7 — c.Mornea; 8 — c. Kpatka Bec; 9 —c. Bpxesnnue; 10 — c. Izopue,
Bee Gnus v. Tannwukys Bpoy; 1,12 — r.Tabmuuxys bpon, Bee o6pasunt [42].

Tabnuuad
XUMHYCCKHI COCTAB JIEITHHHTOB TPaHY IMTOBOH hauun Yeuickoro Maccusa

O6pasen 8i0, TiO, ALO, | Fe,0,| FeO MnO | MgO
13 66,21 0,72 15,53 2,06 3,75 0,08 1,95
14 74,00 0,12 13,43 0,66 1,56 0,07 0,31
15 66,37 0,68 15,97 0,34 3,98 0,06 1,56
16 71,94 0,32 14,08 0,11 2,31 0,05 060
17 72,54 0,50 13,53 0,28 354 0,05 088
18 76,82 0,28 12,05 0,61 0,58 0,03 0,5
19 78,26 0,13 10,83 0,81 1,09 0,03 034
20 7493 0,24 12,86 0,45 1,60 0,03 062
21 74,70 0,24 13,14 0,41 1,21 003 0,20
22 74.01 0,20 12,94 0,51 1,17 0,03 0,23
23 74,70 0,35 11,38 0,28 2,80 0,19 0,79
24 61,69 1,06 16,71 1,79 5,22 0,05 3,93
25 66,13 0,94 14,26 1,24 6,05 0,07 3,01
26 74,44 0,26 12,60 0,66 1,41 0,04 044
27 73,21 0,44 13,57 0,89 1,16 0,03 0,71
28 75,94 0,24 12,36 0,72 1,17 0,02 041
29 69,88 0,14 14,76 0,79 2,25 0,07 1,05
30 72,67 0,06 14,39 0,72 1,08 005 045
31 65,92 0,28 15,83 0,55 5,00 0,09 2,29
32 65,51 1,10 16,21 1.49 494 0,07 241
33 68,14 0,66 15,23 0,20 378 0,07 1,61




BonutoBOH Gaunn Yemwckoro maccuea*

Na, O K,0 PO, S Hzo‘ H.O™ Cynmma
281 342 0,66 0,08 99 56
3,10 4,92 0,35 0.05 0,35 0,11 99,60
2,42 4,70 0,27 0,06 0,28 0,10 99 98
3,72 5,08 0,36 0,02 0,50 0,26 99,56
383 5,01 0,37 0,02 0,18 0.13 99 84
331 4,70 0,15 0,03 0,21 0,11 100,21
3,65 495 0,20 0,01 0,60 0,15 100,04
3,56 4,88 0,20 0,01 0,67 0,21 100,27
3,76 4,86 0,37 0,01 0,64 0,03 100,12
2,34 6,92 0,25 0,01 0,51 0,21 9932
3,22 481 0,25 0,02 0,20 0,19 100,36
2,87 5,01 0,12 002 0,35 0.10 100,30
2,34- 342- 0,12— 0,31-

3,83 6,92 0,37 0,88

3,21 494 0,26 0,57

(4acTHYHO IHAPTOPHPOBAHHBIX B YCNOBHAX aMpHuBOonnuTOBOM haunm) *

CaO Na,O Kzo ons s H20+ Hzo‘ Fymma
I
2,27 2,51 3,69 0,24 0,90 9991
1,34 2,88 5,58 0,09 0,29 0,04 100,37
291 3,57 3,30 0,14 0,11 0,11 0,24 99,34
1,52 3,07 4,40 017 0,04 0,31 0,19 99,11
1,76 3,90 2,68 0,07 0,10 0,02 0,13 100,15
0,70 3,00 4 84 0,02 0,10 0,12 99,30
0,78 2,03 5,12 0,05 0,29 0,12 99,83
1,02 2,91 4,39 0,05 0,47 0,13 99,65
0,90 2,69 4,53 0,18 0,01 0,65 0,18 99,07
0,86 2,87 5,41 0,18 0,01 0,65 0,13 99,20
1,417 361 4,18 0,08 0,06 0,06 99,95
1,98 1,39 1,77 0,34 0,98 2,53 99,44
2,79 251 2,63 0,15 0,10 0,48 100,36
1,75 4,10 3,98 0,12 0,02 0,28 100,10
2,23 207 494 0,16 0,52 0.12 100,05
1,05 2,03 5,15 0,24 0,20 100,13
1,26 3,40 4,40 0,34 0,15 0,93 0,12 99 54
0,84 3,68 420 0,35 0,11 0,73 0,18 99,51
1,96 3,20 2,62 0,20 0,18 1,41 0,07 99,60
1,54 1,81 2,96 018 0,15 0,61 0,13 99,11
1.68 2,85 3,85 0,18 0,06 0,66 0,13 99,10
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Ta6nuua 4 (oxkoHuyaHue)

O6pazen Sioz TiO2 Alzoa F(:zo3 FeO MnO MgO
34 77,12 0,08 12,51 1,09 0,79 0,05 0,13
35 76,87 0,12 11,47 0,51 1,62 0,04 0,20
36 74,22 0,23 14,14 2,18 0,85 0,04 058
37 75,00 0,16 12,98 0,80 1,58 005 025
38 7345 0,23 13,79 2,32 0,72 0,04 0,79
39 7340 0,03 13,81 1,96 0,93 ‘ 0,87
40 67,07 0,60 14,97 2,01 1,78 0,06 0,88
41 68,22 065 13,54 221 2,05 0,04 1,00
42 67,32 0,62 14,81 2,28 1,56 0,04 1,46
43 71,18 0,44 14,17 0.76 1,15 0,05 058
44 74,30 0,25 13,90 0,68 0,25 002 022
45 73,01 0,32 12,90 1,05 0,84 0,07 045
46 73,34 034 12,40 0,88 0,89 0,05 043
47 76,19 0,20 12,78 0,19 0,26 0,04 042
48 74,05 0,21 13,96 0,77 0,65 0,05 0,25
49 72,30 042 13,99 1,20 0,86 004 0,25
50 72,84 0,34 13,38 0,86 1,24 0,04 042
51 73,55 0,34 14,00 0,76 0.93 0,04 0,45
52 73,65 0,40 13,74 0,82 0,77 0,05 037
53 71,50 15,18 2,50 1,43 0,65
54 76,00 0,13 12,23 0,96 0,71 0,41
55 75,85 0,08 13,96 042 0,97
56 7440 027 12,92 0,37 1,71 0,04 051
57 70,09 099 1464 093 223 1,00
58 73,76 0,29 13,47 0,60 1,94 0,03 0,16
59 69,50 0,09 15,54 0,83 2,86 1,45
60 64,18 0,54 17,21 0,57 7,14 0,06 3723

Wuteppan " 6169 0,03 10,83 0,01 0,25 0,02 013
. 78,26 1,10 17,21 2,50 7,14 0,19 393

Cpefnee u3 48 7209 0,37 13,83 0,96 1,96 0,05 0,88

* 13 - r.Bonapsi; 14 — kapkep 3puamnopa I'yms 6nua r. Yewcknit Kpymnos [24]; 15—
17 — B6yposas ckBaxuna H-1, c. Tony6oB, 6nu3 r. Yemcxkuit Kpymion [35]; 18 -
c. Jluwop 61u3 1. Yemexe Bynmeftouue [54]; 19-22 — c. XKpapewe Xanymst Giua r.[Tu-
cex [30]; 23-28 — paiton r. Murnasw |55, 54]; 29-33 — paion r. Benke Meaupuun,

CTA/UTM30BAHHBIX KHCIBIX BYJIKAHHTAX BUTAHOBCKOH CEPHM, BBICTYTIAIOIIHX
Ha BOCTOUHOH okpauHe Yelickoro MaccHBa B pynHeiXx ropax [53], mpen-
MONIOKHTENIBHO TTPOTepPO30iickoro Bo3pacta, otxowenne K, O : Na O meHs-
erca B mpenenax 0,04-0.8, nuum B omHom cnyvae w3 11 mocrturas 1,2,

IIpu paccMoTpeHMHM TeoxuMmMH nenTHHMTOB Yellickoro maccuea M beno-
MOPBA 110 MAJBIM JJIEMEHTAM BBIABIAKTCH HEKOTOPble OCOBEHHOCTH, CBA-
3aHHBIE KaK CcO crneuuMdHKOol MepBHYHOTO COCTaBa, TAK K C MPOABIEHUEM
NOCTIEIY oM X TPOLECCOB.

JlenTunuTel MonnaHyGckoi uacTH Yewickoro MaccHBa XapakTepH3YOTCH
BecbMa HHM3KWMH coliepxkanusamu Co, Ni, Cr, V, Ti, Mn, Sc, a Takxke Y u Yb;
CP4BHHTeJIbHO HeBelHKo couepxkanue Cu (rabn, 5). Jlns snemeHtoB rpymmbl
*esle3a 3To CBA3aHO ¢ KHCIIBIM COCTaBOM PAacCMaTPHBAEMBIX MOPOI M MallbIM
COOEKAHMEM B HHUX (PEMHYECKHX MHHEPANOB, KOHUCHTPHPYIOWHX YKa3aHHBIE
aneMenTel. HecMoTps Ha oBuiylo JIeHKCKPAaTOBOCTb MOPOA M CYLLECTBEHHYIO
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CaO Na,O | K.O | PO S H 0" H,07 | Cymma

2 2 25 2

0,62 3,00 459 0,10 0,31 0,08 100,47
0,38 272 502 0,09 0,03 0,38 0,05 99,50
1,01 1,87 414 017 0,07 043 0,02 99,95
1,45 3,87 3,70 0,05 0,33 009 10031
1,19 2,01 419 017 0,02 0,30 0,04 99,26
2,24 2,01 4,89 0,32 100,46
2,45 3,04 574 0,20 0,46 0,26 99,52
1,40 404 48 026 ,|056 0,91 99,68
2,01 4,12 400 022 Q1048 1,02 99,94
1,84 3,80 4,84 0,14 0,43 0,33 99,71
1,89 3,40 510 0,10 0,11 0,26 100,48
1,53 2,96 516 027 .(0,67 0,24 99,47
0,78 3,04 5,74 025 {017 1,52 99,83
1,49 3,16 520 0,10 0,20 0,27 100,50
1,57 3,40 516 0,08 0,09 . 021 100,45
2,01 3,40 5,10 017 |0,10 0,36 100,20
1,22 3,28 5,22 034 $10,60 0,34 100,12
1,13 2,40 554 0,23 0,19 0,37 99,93
1,05 2,72 542 026 051 0,39 100,15
1,79 2,21 441 0,15 0,43 100,25
0,70 2,09 501 045 0,80 0,10 99,59
0,93 2,70 4,34 0,59 99,84
1,97 3,41 457 0,04 0,17 100,38
2,02 3,03 4,70 0,18 0,31 100,12
2,39 3,67 356 0,04 0,02 0,14 100,07
0,99 3,60 500 0,04 0,11 100,01
1,30 3,50 2,15 0,12 0,28 100,28
0,38 1,39 1,77 0,04 0,06

2,91 4,12 575 045 2,53

1,50 2,97 443 0,17 0,54

BocTounas Mopasus [44]; 34—38 — paiton r. MorenHo u T. Hewmelurs, wsxnas MopaBns
[45] 39-53 — paiion r. Koyuuue 1 Mopasckoro KpymioBa, woxHas Mopanuﬂ [49]

54 — cpennee TeueHne p. Orprce padon T. Sixumos [40]; 55—60 — apcrpuiickas vacTs,
Yewekoro maccusa [49].

IOJIEBOIUTIATOBYIO YaCTh, HEOXKMIAHHO HEBBICOKHM 0Ka3aJIOCh COJIE PKAaHHE
M TAaKHX 3/1IeMeHTOB Kak Sr M Be, Gonee BricOKHe KOHUEHTpamHH KOTOPBIX
HabmoaoTca B aCCOUMHPYIOMX C JIENITHHHTAMM THeficax.

ConocraBrieHHe JIENTHHHTOB N0 dauMamM MeTaMopdH3Ma, CTPOTO TOBOPH,
HEMPABOMOYHO H3-32 HEO[MHAKOBOTO KOJIMYECTBA AHAIH3MPOBAHHBIX TPOO
pasHeIX ¢aumi, HO B MOpAKEe MPE[BAPHTEIIBHOTO HTOTA MOXHO OTMETHTH
Gonee Brpicokoe comepxanme Ti, Ni, Cr, V, Cu, Be, Y u Yb, a taxxke npucyr-
creue Co B JENTHHHTaX IpaHYJMTOBOH (auMH; B CPaBHMTEIBHO MEHBIIHX
KOJIMYeCTBaX, YeM B IeNTHHHTaX aM¢pubGonHTOBOH GaluH, OTMEYAETCA B
uux Pb,

[To oflei xapTHHE KOHUEHTPALMH MANbIX 3JIEMEHTOB JIENTHHHTHI MOJI/Ia-
Hy6CkoH vacTM YelCKoro MaccMBa COMOCTaBHMBI C KHCIIBIMH BYJIKAHHTAMMU
TIIMHUCTOH 30HBI PymHbIx rop, u3yueHHbimMH M. Baxtnom [53], u ¢ xucnbivmy
Byikanutamu bappaniioBckoro nporepozos — TaGn. 6. B nocnemmux Boie
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comepxanue Zr u Be, mpucyTcrByer La, koTopblit He 06HapyeH B JIENTHHHTAX,
4 TaKXe B OT/IMUHE OT JIENTHHHTOB oTCyTCTBYeT Nb,

JlenriunTel Genomopckoro W nopeerydckoro Kommiekcos banrwiickoro
IHTA OTITHYAIOTCA OT YELUCKHX JIENTHHUTOB B LIEJIOM MEHBILEH OJHOPOJHOCTHIO
(ta6n. 7). Nlentunutsl ampubonuroBoi daumu GIHIKH K YEUICKHM M0 Xapak-
Tepy Kouuenrpauuu Mn, Ni, Cr, V, Ho oIHYa10TCA OUeHb BBICOKHMH KOHIEHT-
pauuamu Zr (mo 1000 r/T), 3HauMTensHo Gosiee BBICOKHMH COMEPKAHHAMM
Ti, Be, Y, Yb, Ho Gonee uuskumu Pb u Sc. JLiist HHX XapaKTepHO YacToe MpHCYT-
creue (mo 320 r/T) — aneMeHTa, KOTOPbIA He OTMEUAeTCA B YSLICKHX JIeITHHH-
tax. Konuentpatopom Y u La, BunuMo, ABNAETCA METAMHKTHBIH OPTHT, OCO-
GeHHO OOWIbHEIH B JIENTHHHTAX M aCCOLMMPYIOLIHX C HHMH MOPOJAX Ha YUYacr-
ke llupokoi Canmel.

WHoil xapakTep KOHLUEHTpalMM MaJIbIX JJIEMEHTOB OT/IHYAeT JETITHHMTBI
rpaHynuroBoit dauuu. ConepxaHue MPKOHHA B HHX CHWKAETCA, HO OCTaeTCHA
no-mpexHeMy Gonee BBICOKHM, YeM B YeLICKHX JienTHHHTax. M3 Bcex rpymm
JIENTHHUTOB 3/€Cch Haubosee Bricoko comepxanme Co. Jlns ocTanbHbIX Xe 3jie-
mentor Mn, Ti, Ba, Ni, Cr, V, Cu, Sc,Y ormeuatoTcs mpefenbHO HU3KHE coflep-
sanHa, Takas KapTHHA CBfI3aHa HE TOJIBKO C MEPBHYHONH JIEHKOKpPaTOBOCTbIO
MOPO/ibl, HO H, BO3MOXHO, C NO3IHEHLIMMH MeTacOMaTHYe CKHMH TIPOLECCAMH,
npuBedumMMH K oboramenHio 3tux nopox Si0, (okono 80%) M BO3HHKHOBe-
HHI KBapUMTONOMAOOHBIX pPa3sHOBHIHOCTEH. l'rpe;monaraerca, yTo 3T0 GBLIH
MPOLECChl THNA KHCIIOTHOTO BhILUENAUMBaHHA, H 3[ECh, TAK e KaK HB JPYTHX
AHAJIOIMUHBIX CITy4asaX, OHH TMPHBOAAT K OOIIEMY CHIDKEHHIO COMIeP)KaHHA pAla
pacCesiHHbIX JIEMEHTOB.

3akaHuMBas HACTOSMLLMH pa3fieli, cleflyeT MOAYEPKHYTh KaK HAJIMYHE Olpe-
HeNeHHbIX OOLIMX TEOXMMHYECKHX uepT Mexay NenTuHuTaMiu Yeuickoro mac-
cuBa ¥ Kapeno-Konbckoit yactH Bantuiickoro miHra, TaKk H CyIECTBOBaHHe
ocobennocTel, creuMGUIHBIX [IJIA OTOENBHBIX KOMIUIeKCOB. Pa3znuuua moryt
BbiTh O6YCIIOBJIEHBI HANTOXKEHHBIMH NpOLECCAMH (Hanpumep, HEOJHHAKOBOH
MOCJIeIOBATENBHOCTBI0O METAMOpP(HUECKHX H MeTacoMaTHYeCKHX npeobpa3oBa-
HHH, pa3sHOH CMEHOH TEPMOJHMHAMMYECKHX M (DU3MKO-XHMHYECKHX YCIIOBH
CTAHOBJIEHMA B Pa3HbIX KOMIUIeKcax) U (WI1M) MOTYT 0OBACHATH pa3IMuMAMH
nepBoHavanbHOro (JoMeTaMopduueckoro) cocrasa mopod. JlanbHelime
MCCIENOBaHUA MTOMOTYT Pa3PeLHTh 3TOT CIIOXHBIA BONpPOC.

Uro kacaetcs BOCCTAHOBINEHMsA MEPBHYHOM NPHPOMIBI JIEMTUHUTOB M0 XApaK-
Tepy KOHIEHTPaUMM B HUX MajbIX 3JIEMEHTOB, TO B HACTOMILEE BpeMs 3TO
3aTPYAHHTETBHO .

=

lerpoXHMHsl NENTHHHTOB HA OCHOBE OHArPaMMBbI
"KBapu-ans0HT-aHOPTHT-KAI. MO lLmat”’
H HEKOTOpblé 'eoNIOro-neTpoNIorHIeCKHe BhIBOMIBI

Insa rumonbeckoi cepuu kapermwn Kapenmun B.M. YepHos u ap.(1970), uc-
nonb3ys auarpammel Hurrimm u 3aBapuukoro u quarpammy OcGopHa H3MeHeHus
(FeO + Fe203) : (MgO + FeO + Fe203) B 3aBHCHMOCTH OT BEJIHUMHBI SiOz,
MOKA3IH, 4TO reUedIHHTEI, NOpQUPOUIBI, CIAHILI W THEHCBI, OTHOCHMBIE
MMH K (hOpMaluMsaM JIENTHTOB, MOYTH BCe NONaJaloT B IMITUPHUECKH BbIIe/IeH-
HbI€ Ha ITHX JMarpaMMaXx M0JIs H3BEPKEHHBIX OPOL, JIMIAPUTO-[ALMTO-AHIE 3H-
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Tabnuua 5
CopepxaHue MANBIX IeMEHTOB B JenTHHHTAX

[poba MnO, % TiOz. % Ba, % Co Ni Cr v

JI-By 0,035 0,25 0,025 - 10 13 25

JI-B; 0,045 0,17 0,010 - 15 14 20

15, 0,040 0,27 0,025 - 10 14 25

JI-1 0,035 0,35 0,025 - 12 14 30

1 0,065 0,05 - - 20 16 20

188 0,020 0,13 - - 16 45 20

19 0,040 0,14 0,010 - 17 50 20

19r 0,040 0,14 0,010 - 19 47 25
Hutepsan 0,020- 0,05- 0- - 10— 13— 20-

i 0,065 0,35 0,025 20 50 30

Cpennee w3 8 0,040 0,19 0,013 - 15 27 25

14 0,025 0,45 0,010 - 20 50 45

14p 0,050 0,22 0,010 22 300 400 25

9 0,060 1,10 0,100 17 35 45 65
HuTepean 0,025— 0,22—- 0,010- 0- 20— 45— 25—

0,060 1,10 0,100 22 300 400 65

Cpennee H3 3 0,045 0,59 0,040 13 120 165 45

* JI-B, ,.1'[-132,J'I-IS3 # JI-J1 — MopynsApHbie 6HOTHT-CHILIM MAHHTOB bie JIENTHHHTEI ¢ FPAHATOM,
[MCTEHOM H CTaBpOJIMTOM, Koulekuus M. Jlocepra; nepeeie 3 npoGel — 6nu3 c. bpxes-
HHLle B OKpecTHocTAX I'. aBnuukye Bpon, np. JI-Il — 6nu3 c. [IBopre; | — Menko3epHu-
CThil [AMCTEH-TPaHATOBBINA NenTHHHUT, c. Bopketuue, 8 10 xm or r. KyTHoroper; 188 —
HOOyNApPHLIA GHOTHT — CHJUTHMAHHTOBLIN ¢ rpaHaToM, Kapbkep ’Tlexkno” 6mm3 c. a6~

TOBOTO PALA M3BECTKOBO-ENOYHOM cepuH. 1A 3TMX MOpop XapaKkTepHO Tak-
xe npeobnajilanve HATPUA Hall KaJIHEM, )

3ToT BBIBOJ O BYJIKAHOTEHHOH MpHpoJe COOCTBEHHO NENTHTOB Kapesull
Bantuiickoro wmTa, NpeacTaBieHHbIX 10 MeTamopduima 3¢dysuBaMu u Ty-
¢doreHHBIMH NOPOAAMH ¢ HeOOIBILOH NPHMECHI0 0CA[JOYHOTO MaTepHana, Xopo-
IO COTJIACYeTCs C pe3yNbTaTaMH MeTporpadMueckoro HiyueHus cnabo MeTa-
MopdH30BaHHBIX Pa3sHOBHOHOCTEH mopofd (mopdHpoMOoB, TemTedIMHTOB H
ap.) . CpaBHeHHe XMMM3Ma MOCJIEOHUX C CHIBHO MeTamMopdH30BaHHBIMH IOPO-
damu 2THX (GOpMALMii, He COOEepPXKauiHX PeIMKThl MarMaTHYeCKHX MHHEpaloB
H CTPYKTYP, T.€. C JIENTHHATAMHU THIIA THEHCOB M CJIAHIEB, NOKa3biBaeT claboe
H3MEHEHHE XMMHM3Ma MpPH MeTamMopdH3Me M [aeT BO3MOXHOCTb MCIIONB30Ba-
HHSA [IeTPOXMMHYECKHX KPHTEPHEB 1)1 TeHeTHYeCKHX BRIBOJOB O IIPHPOLIE JIern-
THHHTOB.

B cBA3M ¢ 3THM JUIA Tex ke Leneil 3/1ech Mbl MOMNLITAEMCA HCNOJIB30BaTh
TeTparoHajlbHyl0 JHarpamMmy ~’KBapl—anbOHT—aHOPTHT—KaJIMIIoNeBOoM 1mat”,
NOCTPOEHHYI0 Ha M3BECTHBIX JKCIIEPMMEHTAbHBIX JAHHBIX H Xopolio ce6a 3a-
PEKOMEHIOBABILYIO IPH U3YYEeHHH I PAaHMTOHIHBIX accounanui [15].

Ha puc. 28 BumHO, uto cOBGCTBEHHO JIENTHTBI TMMOIIBCKOH CEPHHM Kapeu,
Banruitckoro umra, 1.¢. cnabo meramopdu3oBanHbIe MOPO/LI ABHO BYNKAaHO-
TeHHOH MpHpOMbl, 3aHUMAKT 06BEM KPHCTAIUIM3ALMM HAOKOTEKTHHECKOTO
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Yemckoro maccusa, r/r¥

Pb | Cu Sn Zr Nb Sc Be Y Yb | La |Topoma
2 5 11 45 45 24 22 2 26 - ©
3316 8 28 45 18 20 20 22 - B
25 8 11 50 45 23 L7 24 ja -~ K
18 6 10 s0 50 23 1,8 18 21 - &
30 15 = 3 - 18 24 17 20 - &
15 10 8 65 35 11 15 35 50 - 3%
18 7 8 40 45 14 13 15 12 =

18 9 8 55 45 14 12 18 20 - E
= = e (P e = 3= e = - E
33 16 11 65 50 24 2,2 35 5.0 £
23 9 B 45 40 18 L8 21 25 -

= 15 7 45 E 20 30 20 21 - B
- 16 - 20 % 20 2,1 35 A |
12 20 - 120 45 26 2,2 S5 50 10 &
0- 15— 0-7 20— 0- 20— 21— 20- 21- 0- "g
12 20 120 45 26 30 55 50 110

4 17 2 e 15 22 24 31 39 37 ES

& 8

pbi; 19 — MenKo3epHUCTLIH GHOTHT-OMCTEH-TPaHaToBbIf, . [lornen Ha p. Cazase; 191 —
rpaHaT-6HOTHT-CWITHMaHHT-IMCTEHOBBIH , TaM xe; 14 — rumepcTed-rpaHaT-GHOTHTOBBIMH,
Kapeep B 7 kM oT . Yenickuit Kpymios; 141 — GHOTMT-rpaHaToBLIA C MHCTEHOM, TaM
*e, 9 — runepcTeH-6HOTHT-rpaHATOBLIf, Kapbep 3puaiioBa ryTh, 6nu3 r. Xsa/lluHHbIL.
[Ipouepk — "'HeT HaHHBIX .

KHCJIOTO IUIarMOKJIasa, M XMMHM3M HMX aCCOLMALMHM COOTBETCTBYET XHMH3MY
CYWIECTBEHHO TIJIATHOKIIA30BLIX TPAHATOMIOB C OTYETNIMBLIM NpeobnanaHueM
HaTpuaA Hap kanHeM (Gombue 2 : 1). Taxum oBpazom, MOXHO MOJIaraTh, 4To
COCTaBbI COGCTBEHHO JIEMTHTOB, MO-BHIMMOMY, OTBEYAIH COCTABAM Pa3’H006-
PasHBIX BYJIKAHMTOB THIIA KBAPLEBBIX aHOE3HWTOB, CYLIECTBEHHO HATPHEBBIX
DALMTOB ¥ PUOJIMTOB.

MHorHe M3 JENTHHMTOB 3THX CTPYKTYP (NeHKOKpaTOBbIE€ THEHCHI H ClaH-
bI) HMEIT COCTaBbl, GNIM3KHE JIENTHTAM C Be/IMMHHAMM Na,O : K,O Bcerna
Gonee 1. OGwas HampaBJIEHHOCTh HW3MEHEHHSI MX COCTABOB Ha [IMAarpamme
(puc. 28), ocoBenHo Mo OTHOCHTENBHOMY IMOCTOAHCTBY OTHOLICHHSA LUIETIOYEH,
TAaKOKe COOTBETCTBYET HAIIPaBIIeHMI0 H3MEHeHHA cocTaBoB (muddepeHuHaun)
PaHHeH MHTPY3HBHOH (OPMALHH [U1arHOT PAHMTOB-TPaHOHOPHTOB-KBapPLEBbIX
oHoputoB [15]. O “mwiarMorpaHHT-IMOPHTOBOM™ XapaKTepe 3TOH aCCOLMAIHH
TAKXKe CBHETeNIbCTBYET M 3HaYMTENIbHOE COJiepXKaHHe B JIETTHHMTaX HOPMAaTHB-
HOT'0 aHOPTHTOBOTO KOMIIOHEHTA.

ITH [aHHbIe NMOATBEPXKIAKT MHEHME, UTO CPEIM Pa3jIMuHO MeTamopduso-
BaHHBIX PaHHHX MOPOJ Kapenu BanTwiickoro WHTa HMEeTCA MHOTO CPEeTHHX
H KHCIIbIX BYJIKAHHTOB H3BECTKOBO-LIE/IOYHON CEPHH CYILIECTBEHHO HATPHEBOTO
psna. Ha ocHoBe Te0IOrHYeCKHX H METPOXHMHYECKHX OBLLHOCTeH ceHuac MoX-
HO CTaBHTh BOMPOC O NMEPBHYHOH KOTEHETHUHOCTH 3THX JIENTHHHTOB Kapemnuj
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Ta6bnuuya 6
CopepXaHHe MaJIbIX 3/IEMEHTOB B KHCIBIX METaBY/IKAHHTaX H

MpoGa MnO,% | TiO,% Ba, % Co Ni Cr v Pb

27 0,030 1,10 0,06 20 24 140 120 14

30a 0,045 0,40 0,16 40 20 - 30 12

33 0,004 0,25 0,15 - 10 20 20 12

32 0,070 0,35 0,13 = 20 50 20 22

34 0,060 0,45 0,16 2 18 40 32 60
Hutepsan 0,004-  0,25- 0,06 0- 10— 0- 20— 12-

0,070 1,10 0,16 40 24 140 120 60

Cpemneews 5 0,042 0,50 0,13 12 18 50 44 24

37 0,09 0,80 - 21 24 75 65 10

38 0,07 1,30 0,025 38 14 40 60 14

39a 0,09 1,30 0,060 22 11 30 40 =
HuTepBan 0,07- 0,3- 0- 21- 11— 30- 40-  O-

0,09 1,3 0.06 38 24 75 65 14

Cpenmeens 3 0,08 0,80 0,028 27 16 50 55 8

28 0,025 2,2 0,14 = 16 40 25 13

29 0,068 0,16 0,25 - 17 50 15 12
Hureppan 0,008- 0,16—- 0,14- - 16— 40— 15- 12—

0,025 2,2 0,25 17 50 25 13

Cpemmee nz 2 0,016 1,18 0,20 - 16 45 20 12

* 27 _ xeapuesuift nopdup, [12] Cmpxys [12] Tunew; 30a - nepexpucraninioBaHHEH
KBapleBbilt nopdup, mexiy r. [pauos 1 Ceuanuie; 32 — cepPHLMTHIMPOBaHHbIA ank6uTo-
¢up, likposan; 33 — CepHUHTHIHPOBAHHLIA KBapLeBbIA ansbuTodup noc. buroBanu;
34 — cepHUMTHIMpOBAHHBIH KBAPUHTOBLIH nopdHp, c. Jlykasuue; 37 — ansbutodupo-

Ta6bnuua 7
CopepxaHnne MANBIX 3/1€MEHTOB B JIENTHHHTAX GeNOMOpPCKOro H

Mpo6a MnO,% | TiO,% Ba,% | Co | Ni | Cr v |

2657 0,04 0,30 038 = q0 " 12 25 19
271-21" 0,055 0,22 0,08 60 15 20 10 15
271-25 0,035 0,3 011 120 - - 6 12
271-42 0,08 0,25 0,12 - - - - =
271-44, 0,06 0,60 0,08 = 15 10 30 -
271-45 0,04 0,35 0055 110 23 32 55 17
271-47 0,15 0,50 0,07 ~ 10 10 35 =
271-49 0,11 0,55 0,09 - 22 30 90 e
3268 0,09 0,55 0,05 60 28 40 110 15
3260 0,03 0,35 0,16 65 14 21 30 21
264’ 0,06 0,65 0,015 40 50 80 90 15

Wutepsan 0,03 0,22~  0,015- 40- 10- 10—  6- 12—
0,15 0,65 0,8 120 50 80 110 21

Cpemmee u3 11 0,07 0,42 0,15 40 17 23 44 10

268r 0,11 0,08 0,16 - - 10 _ 22
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cyGBYNKaHHYECKHX TPaHHTax Okpaun Yemcwxoro maccusa®

Cu Sn Ir Nb Sc Be ¥ Yb La TMoponsi
15 6 160 55 22 5,55 30 35 80 . &
8 - 120 - 14 2,6 22 3,2 - ge
4 - 110 - - 22 17 2,1 100 5 2
18 - 180 - 14 2,3 28 34 90 a 2
13 - 200 - 15 3,3 28 4,0 100 P g
4~ 0- 110-  0- 0- 22— 17— 21— 0- g %
18 6 200 55 22 5,5 30 40 100 52
12 1 155 11 13 32 25 32 10 -
20 - 110 - 25 18 32 35 =
13 - 110 — 25 1,9 28 3,5 = %
12 - 80 - 20 18 22 37 =
7= = 80— - 20— ig= 22« 32~ = 2
20 110 25 1.9 32 3,5 &
15 - 100 - 25 18 27 34 - 5
10 - 120 40 10 30 22 28 100 § . a
8 - 80 - - 30 20 26 120 z E 3
8- - 80— 0- 0- 3,0 20- 26— 100- 5 i 2
10 120 40 10 22 28 120 5 g ,a;
L
C T 100 20 5 30 21 27 110 8£5
O ox

BbIft IHPOKIACTHK, Kapsep Jlane; 38 -kpapueBbiit anbGuTOdMp, IWI0THHA lilTexoBH-
ue; 39a — kBapieBbiit nopbup, WioTHHa Cnami; 28 — GHOTHTOBBIH NOPQH POBHIHBIA
TpaHHT, wioTvHa KpxwxkaHoBuue; 29 — GHOTHTOBBIR IPaHHuT ¢ rpaHodHpoBOH CTPYK-
Ty po#,r. [Tpayos.

nopeeryGexoro Kommnnexcos Banrtmiickoro wmrta, r/t*

Cu | Sn Zr Nb Sc Be Y Yb La |Moponu
12 - 350 45 13 3.6 25 3 140

13 - 520 25 - 2,8 35 10 100

35 10 700 40 - 3,5 100 20 140 5
10 = 600 45 - 4,5 90 9 120 ]
30 =s 600 45 14 45 60 48 80 g
20 s 160 = - 2,3 - = s =]
10 - 1000 45 14 45 90 8,5 75 8
30 - 900 50 17 5,0 80 9.0 110 &
15 - - - 22 2.8 20 3,5 320 Z

15 280 = 2.7 16 3.0 110 E
20 - 280 - 18 3.0 17 3,0 -
35- 0-  160- 25— 13- 2,7- 16— 3- 75— E 5
30 10 1000 50 22 50 100 20 320 S8
16 - 490 25 9 3.6 48 6,7 109

4 E 50 = 9 2,6 22 2,7 =
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Ta6nuua 7 (okonyanue)

+
Mpo6Ga MnO, % | TiO, % Ba, % Co Ni F Cr ] \ Pb
T T L |
2696 0,05 0,10 0,015 - 7 10 = -
269m 0,045 0,13 0,045 140 15 21 10 13
303x 0,03 0,025 0,01 90 16 17 7 13
311s 0,03 0,08 0,01 140 8 13 ? -
Unrepsan 0,03- 0,025~ 0,01- 90— 7- 10— 7- 13-
0,11 0,13 0,16 140 16 21 10 22
Cpenneens 5 0,053 0,08 0,05 75 9 12 5 10

* 271'_21'. 271-25,271-42,271-44,271-45", 27147 u 271-49 — llupokas Canma;
264", 3268 1 3261 — o-B EnoBiit; 2651 — 0-B AnMcumoB; 2696, 269m, 303x, 3118 —
ry6a Kocrapuxa; 268r — Tapry6a.

¢ PaHHMMH MHTPY3WUBHBIMH IUIarHOTPAHMTOMIAMHM — THIabuUccaibHBIMM aHalo-
raMH BYJIKAHHTOB.

B kapenbckHx cTpykTypax bBanTiickoro wnTa KanueBble pa3HOCTH JIENITH-
HHTOB HEXapaKTEPHLI M BCTPEYAIOTCHA PEJKO B BMAE KaJIMeBBIX remiediMHT H
HX M3MEHEHMIl B KBapleBO-CEPHUHMTOBBIE craHupl (4 ToukH Ha pHc. 28). Cka-
3aTk YyTOJIMDO ONpefeneHHOE O TeHe3Hce ITHX MOPOJ ceiyac Henb3as, [IpencTas-
TifieTCA ACHBIM JIHLIb TO, YTO N0 pa36pocy ToueK MX COCTABOB Ha [HarpaMMe HX
TPYIOHO CBA3BIBATb TEHETHUECKH [PYT C IPYTOoM M C OTYETIMBO Npeobnapmaio-
LIMMH BYJTIKAHMTAMH HaTPHEBOTO PAMA.

B pamxax npoBelenHoro MccregoBaHua 17 aHanu3zaMu ObIT H3yUeH XHMH3M
nentHHUTOB aMbubonuToBoi (8 aH.) U rpanynuroBo# (6 aH.) daumit perno-
HajibHOTO MeTamopduama GenoMopui, a Takke 3 MOPOJbI OPTOTHEHCOBOTO
coctaBa, obpa3oBaHuble TpH MeTamMopdH3IMe apXeHCKHX paHHECKITaguyaThIX
HHTPY3HBHBIX I'PaHOIHOPHUTOB ITOH CTPYKTYpBI. ‘

Ha puc. 29 BHOHO, 4yTO KaK W B JIENTHTAX KapeJu[, obluas HalpasieHHOCTb
M3MEHEHHs COCTaBORB JIeNTHHUTOB aMpHOonutoBo# dawun Geromopup como-
CTaBMMa ¢ HampaBJieHHeM NH(depeHIHallHH HHTPY3HBHBIX TPaHHTOHJIOB C
npumepHo NOCTOAHHbM oTHowennem Na,O u K, O, oBbraHo paBHbIM HIH
Goneie 2 u Beerga GonsimM, yem 1. Oprorseicsi o paHHHM T'PaHOJMOPHTAM
HMEIOT COCTaBhbl, AHAJIOTHYHbIE BMEILAIOIIHM JenTHHHTaM. TakuM oGpasoM,
BMIMMO, M B JTHX apXeMCKHX JIEMTHHHTAX Mbl BCTPEYaeMCA CO ClyuaeM KO-
MarMaTHYeCKOH KHCIION BYJIKaHO-TUTYTOHHYECKOH H3BECTKOBO-LIEIIOUYHOM Ce-
PMH IOPOJ CYLLECTBEHHO HATPHEBOTO psalia.

OTHOCHTENIBHO JIEAKOKPAaTOBbIE THEHCOBBIC MOPOMb! (JIENTHHMTBI) TpaHyIIH-
T0BOM Gauuu benomopes pacnonarawTcs B [OBYX YYACTKAX [MarpaMmbl
(puc. 29). C ofHoii cTOpoHBI 4 aHaJiM3a XapaKTepH3YIT cOBOM OUYEHb KHCITbIE
Nopo/bl, C APYTOH — 2 aHa/lM3a OTBEYalT NMOpoJaM CpeaHero coctaBa, MHTepec-
HO, YTO M Te W JIPYIHe MMEIT NPHMEPHO paBHbie oTHOuleHHA Na,O u KZO
(6onee 2).

H. Jlocepr [41] mna nentuuuToB amdubonuroBoil dauun MeTamopdH3Ma
MonpaHyOukyma Yelickoro maccMBa Ha M3BeCTHbIX AHarpammax llenspoiua
(28] u I'. Bunksnepa [2] noxasai, uto 3TH Nopofp! NpeoGnafaHHeM KaNua Hajl
Hatpuem (K,0/Na, O = 1,2—19), Benuumnamu (Si0, +K,0+Na,0 +Al1,0,),
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Cu Sn Zn Nb Sc Be Y Yb La IMoponwi

15 - 200 - 14 27 30 45 - K

13 - 20 25 17 22 32 55 - F

9 = § = = 22 - - &
3 = 140 20 20 2,0 20 3,0 - %
3- - 50— 20— 9 2,0 20-  2,7- - E &
15 2200 25 20 27 32 55 Es
=
9 9 12 23 _ &
130 21 3 S 8

Gonsummi, yem (Fe, 0, + FeO + CaO +MgO + Ti0, ), Hu3KKM conepxannem
KanbUMst M M30bITKOM MOMHHMA GIM3KH COCTaBAM PHONHMTOBBIX TydoB H
Ty(pHTOB H OT/IMUHBI OT COCTABOB aPKO30BbLIX MOPOL,

Ha puc. 30 Taxxxe BHIHO, YTO 3TH NENTHHHTHI 3aHUMAIOT YeTKO OrpaHHYeH-
Hbl€ H KOMNAKTHbie 06BEMbI TPAHHTHOM CHCTEMBI. ACCOLMALMA UX NPUYpOYeHa
K aHXHKOTEKTHYECKHM 3JIEMEHTaM 3TOH CHCTEMBI H COOTBETCTBYET CBeKOhEH-
HCKOH accouMaipi (cdopmamyM) CyIeCTBEHHO MHKPOKJIMHOBBIX TI'PaHHTOB
KPHCTAIUTHYECKHX muToB [15]. DTHMM XapakTepuCTHKaMM [0CTaTOYHO YyGe-
AMTENBHO HAMEYaeTCA MepBHYHO-MATMAaTOTeHHAdA NPHPONA 3TUX JIENTHHHTOB.
Ilpn 3TOM cBOEH ABHO GONBLIOH KATTHEBOCTHIO (NaQOIKzo =0,5-1,3) amu

JIENTHHHTBI YETKO OTJIMYAlOTCA OT NIENTHHHTOB OEeTOMOPHI M Kapenui, Ho
KaXYTCA COMOCTABHMBIMH C JIENTHHHTaMH cBeKOGheHHH].

Cpenu nocnemuux B CeepHodt llBeumn (paiion KupyHa) ommceiBaroTcs
THIHYHBIE JIENTHTBHI C PETTHKTOBBIMH MpPH3HAKAMH CHEHHT-MOpQHpPOB, KBap-
ueBbIX NMOpdupoB, TydoB, Tydo-KOHTIIOMepaToB H TYy(ONaB JIMNAPUTOBOTO
H TPaXH/IMIIAPHTOBOTO cocTaBa. M3BecTHb! M NENTHTOBbBIE THEHCHI—M30XHMHYe-
CKHe riyGHHHbIE MeTamOpdHYeCKHe MOpObl MO 3THM BYJIKaHOTEHHBIM OG-
Pa3oBaHHAM.

B ceBepo-3anmamHoi llBemmu (paitoH lilenedrteo) HHXHHE TOPH3OHT JIENTH-
TOBOH (OPMALIMH CIIOXKEH, IPeMMYILECTBEHHO, METAMOPhH30BAHHBIMH HATpH-
€BbIMH BYJIKAHMTaMH, a BEpXHHH BYJIKaHMTaMH TTIaBHbIM 06pa3oM KalHeBOTO
cocraBa.

B Uentpanshoit llBeuun (paiion CepepHoro YunaHpma) nmentutoBas TOJLIA
COCTOMT H3 CephIX HATPHEBBIX METAaBYNIKAHMTOB, KPACHBIX KA/IMEBBIX W Tepe-
XOIOHBIX (METANAIMTOB, METAaaH/Ie3HTOB) .

B H0xnoi Ounnsaunm (paiorsel Opusapeu, Kucno) npeobnanarT cuiibHo Me-
TaMOpdH30BaHHbIE JIENTHTHI, TOJNLUM KOTOPbIX, KaK MOJATaloT, NpeacTaBifioT
coBoi yepeiOBaHHe METAAHIE3HTOB (TeMHble THeHChbl ¢ GHOTHTOM H POTOBOW
06MaHKO# ), METAaUMTOB (Cepble CYLUECTBEHHO IUIATHOKIIA30BbIE JIENTHTDI) U
METAJIHMAPHTOB-PHOJIHTOB (JIENTHTBI H TeJuleIHHTBI C MHKPOKIIHHOM) .

Kak BMOHO M3 3THMX KpaTKHX ONHMCaHMi, B CTPYKTYpax CBeKO(pEHHH CcOc-
TdB BYJIKAHHTOB, NMpeoOpa3OBaHHBIX B JIENITHTBI, OYEHb pa3HooGpaseH. 31ech
MHOTO H HaTPHEBBIX,H KAIHEBLIX BYJIKAHHTOB, B TOM YHCJIE H LUEIIOYHOM, Tpa-
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An
Pwu c. 28. JlenTutbl, NENTHHHTBI W TelIedIMHTLI MHMOJICKON CepHH
kapermn Bammuiickoro umra (45 xum. an., [19]) B pacuerax ma
HOPMATHRHEIE KOMIIOHEHTE! Ha MPOEKWHAX FPAHHTHOR chcTembl [15],
[loBepXHOCTH KPHCTAJUIH3ALMH H JTHHHH 'TPORHOM' KOTEKTHKH NpH
PH 0= 0,5 x6 (1) u PH 0= 3 k6 (2); 0—0 — TOUKM MHHHMYyMa

M CucTeMBl WITH TOUKH COBMeCTHOH KPHCTA/UIMIAUMHM KBApLA H CaMbiX
HH3KOTeMIIEPATYPHBIX LUENOUHBIX TOJIEBbIX UNATOB B YCNOBHAX CO-
NHayca Nnpu PH:O ot 0 no 3 k6



.
1 = nentuHuTh (32 4H.); 2 — Kanuepsle re/nedIHHTHI ¥ KBAPUEBO-

cepuuMTOBBIe CNaHubl (4 an,); 3 — nenturtwl (9 an.); 4 — A — rnas-
HOe¢ HANpaB/ieHHe WIMeHEHHA COCTABOB PAHHHX MHTDPY3HHEHBIX TUIBTHO-
rPaHMTOB-TPSHOJHOPHTOB — KBapueBbIX guoputoB; 5 ~ B — rnae-
HOe HANpaB/icHHE HM3IMEHEHHWA COCTABOB yNbTpaMeTaMopdHuYeCKHX
NIaTHOMAKPOKIIMHOBBIX TPAHWTOMOOB M MHrMaTHTOB; 6 — B —
rAaBHOE HANPABNCHKE U3MEHEHUH COCTADOB MHTPYIMBHBIX CYIIECTBeH-
HO MUKPOKIMHOBBIX PPAHUTOB,4—6 — U3 KH. [ISY
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Puc. 29. Jlentuuutol ampuGonuTOBOR H rpaHy MTOBOR dhaumu u op-
TortHefickl Mo rpaHonMopuTam B Genomopuuax Bammafickoro imTa
I — nentunurp ampubonuroBoit daumu (8 am.); 2 — NeNTHHUTHI
rpanynuToBoi daumn (6 an.); 3 — OpTOrHe#icsl NO rpaHOOMOpPHTAM
(3 an.)



Or (Ab)

T T T T T | T T

XHTOBOM TeHAECHUMH. 3TO BHOHO H Ha puc. 31, roe npemcTasneHs 9 Xapakrep-
HbIX AHAJIM30B JIENTHTOB MO CHEHMT-MOpGHpaM H KBapleBbIM nopbHpam H3
paiionor CepepHon 1 Cpenned llseuym.
ComocrapnieHne KalMeBBIX pa3HOBHAHOCTeH 3THX jenTurutop (Na,O :
K, O menee 1) C YemICKUMM JeNTHHUTAMH NOKA3bIBAET, YTO LIBELCKUE nopo-
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Puc. 30. Jlenunutot aMpuGormmroBo# daums YelicKoro Maccupa
(16 an.)

1 — A — npoexuuu 06beMa COCTABOB PAHHMX MHTPY3UBHBIX TUJIATHO-
rPAHMTOB — rpaHOOMOPMTOB — KBapueswmiXx auoputTos; 2 — 5 —
npoeKmMK 06bemMa COCTABOB YIBTPAMETaMOpPhHYECKHMX TUTATHOMHK po-
KIMHOBBIX IPAHMTOMAOB H MMIrMaTHTOB; 3 — B — npoexkwmn obnema
COCTABOB HHTPY3HBHBIX CYUIECTBEHHO MHKPOK/IMHOBBIX rPaHUTOB
(u3 paBoTbr 151: 05beMbl BKJIOYAKT 75% AHA/M30B ACCOLMALMA)



r_

Obl ¢ TAKKMM COOTHOLLUEHWAMM lieJiovMed Bcerda MmewT Bonbllyio ODLLYHO
CYMMY LLeJIOYeH M NpHHALIEKAT MOpojaM cyOIUe/IOYHOH cepuH (TpaxMiHma-
puTOBOI) . JlenTHHTBI Yewickoro MaccuBa, Kak ObUI0 MOKA3aHO, OTHOCATCS K
NOPONaM M3IBECTKOBO-1IETIOUHOH CepHH, He MMeEIOT BelleCTBeHHBIX aHAJIOTOB
CPe[lH KapelbCKHX JIENTHTOB banTuiickoro wmra, HO XOPOLIO BeleCTBEHHO
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Puc. 31. Jemrute cBexodensmn CepepHo#t u Cpemsedt Wneipsn
YcnoBHble 0603HaueHUs cM. pHc. 28



—

COMOCTaBMMbl C MIYTOHHYECKOH CBeKO(EHHCKOH accolHalped CYLECTBEHHO
MHK POKJ/THHOBBIX IPDAHHTOB.

OvyeHb MOKa3aTeNbHO, YTO W NENTHHHTBI IpaHynuToBO# awnu Yewckoro
MaccHBa (puc. 32), B uenom, oGnafanT TAKMMU XKe XMMHYECKHMH XapaKTepH-
crukamu. Bce 310 Haxomutca B cormackd ¢ rumote3on @.I1. Mutpodanosa,
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An

Puc. 32. Jlenmunutel rpaHymuToBol daumn Yeuickoro maccusa
(51 an.)

! — B — npoexuuu 06beMa COCTABOB MHTPYIMBHBIX CYLICCTHEHHO
MHKPOKJIHHOBBIX FPAHHTOB



I I T T I I | |

KOTprlﬁ A TAKHX CYLIECTBEHHO KAJIHEBbLIX KHCJIBIX MarM paHHenoxeuﬁpnﬁ-
CKMX TDaHMTOB M KOTEHETHUHBIX C HHMH BYJIKAaHMTOB MpeMMoNaraeT OYeHb
riy6GHHHbIe YPOBHH IeHEPALWM PaciiiaBa, COOTBETCTBYIOLIME ITyGHHAM CaMbIX
HIDKHUX Yacted rpaHyNMToBOro cof [15] M ¢ aHalIOTHYHOH THNOTE30M, BbI-
cka3aHHoi ewe B 1965 r. B. 3oybBexkom nnA MongaHyGCKHX NeNTHHHTOB
('rpanynuToB”) .
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3akmoyeHne

Bbiue GbuiM MpHBesieHbl TeONIOTHYECKHE, NeTporpadHyecKHe, XHMHYECKHE
H TeOXMMHMYeCKHe [aHHble 00 OueHb XapaKTepHBIX UIA KPHCTAJUTHYECKHX
KOMIJIEKCOB JIENTHHHTOBBIX MOpPOJ, HMELMX LIHPOKOe Pa3BHTHE HE TOJIBKO
B loKemOpuiickux Tomuax EBponei, Ho W opyrux matepuxkoB. Kpome onmuca-
HbIX PErMOHOB, OHH H3BECTHbI B paHHe[lOKeMOpHHCKHX 06pa3oBaHuAX YK pauH-
CKOro WMra (KOHKCKHE, BepXOBLEBCKHe, OyTCKHe, OCHHLKHE JIENTHHHTHI),
B pa3pe3ax Pononckoro maccusa, B Maccusax LlenTpanbHoi v 3ananHoii Espo-
nbl (ApmopukaHckuit, llenTpanbHo-®paHiy3ackiii ¥ Op.), B paHHeM HNOKeMG-
pun Kananet, Appuxu, HHouu u np.

Haum coBmecTHble OByXroauwuHele uccnegoBaHua (1974—1975 rr.) mo-
3BOJIM/TH COMOCTABHMTh JIENTHHHTOBbIE 0Opa30BaHMA OBYX KPYNMHEHLIHX M TH-
MHYHBIX CTPYKTYp EBponbl M HAMeTHTh MYTH pellleHHA HEKOTOPBIX BOMPOCOB
MX TeONIOTHH H reHe3uca.

KaxeTcA HeCOMHEHHBIM, YTO GOMNBINAA YaCTh ITHX JIENTHHHTOBBIX METAMOD-
(hHYeCKHX NMOPOJ OTHOCHTCA K OPTONOPOaM MpeHMYILECTBEHHO BY/IKAHOTeH-
HOTO THMa, T.. K JIeNTHTaM B NOHHMaHHH LIBEJICKHX HCccnenoBatenen. Hapec-
Hbl TaKHe MEPBHYHO OCA[AOYHO-BY/IKAHOTEHHbIC JENMTHHUTBI H OTOr PAHHTOBhLIE
NIENTHHHTBI (OPTOTHEHCHI H OPTOCTIAHIbI) .

KoreHeTHueckas CBA3b aNOBY/IKAHHTOBBIX W OTOTPAHMTOBLIX JIENTHHHTOB
HaMeuaeTCA KaK JUIA HATPHEBbIX, TaK M [UIA KanueBbiX nopon. [lepeoie xapax-
TepH3YIOT NMpPOABJIEHHA aHE3MTOBOTO0 MAarmMaTH3Ma, a BTOpble — MarMaTH3M
JIMMapPUTOBOTO H TpaxuiMnapuToBoro xapaktepa. [Ipu atom Ha Bantmitckom
umTe GenoMopckue (apxeickue) M 0cOGeHHO KapelibCKHe (HHXKHENpOTepo3oi-
CKHe) IeNTHHMTbI ABMNAKTCA IPOH3BOJHBIMH TNIEPBOrO THNA MarMaTM3Ma H
paHHeHMHBe PCHOHHOTO MeTamopduima, a cBekodeHHcKHe, B uenom Gonee
NOo3[HKe JIENTHHHTBI, OTHOCATCA K CMelLaHHbIM, HO ¢ GONBLIOH H OnperneAlo-
Wwed ponbi B HX COCTaBe KalIHEBbIX JIENTHHHTOB TPaXWIHMApHTOBOTO THMA.
O1/iMYHBIMH OT GENOMOPCKHX M KapellbCKHX, HO Goiee CXOMHBIMH CO CBEKO-
(beHHCKMMH, ABNAIOTCH JIENTHHATBI NIECTPOH CepHH MoJaHy6ukyma Yeuickoro
MAacCHBa, XapaKTepH3yWIUHe Ky/IbMHHAlMI0 HAYaJbHOTO — paHHEro Marma-
TH3Ma.

BO MHOTHX CTPYKTypax JIeNTMHMTOBbIE TO/LIM 3aHHMAlT CBOE CTpaTHrpa-
¢duuecKoe MONOXKeHHe B pa3pe3e, a8 TOPH3OHTHI ITHX MOPOM YacTO XOPOLUO Bbl-
[epXaHbl MO MPOCTHPAHHIO, YTO AODKHO ONpENIe/IATh BAKHOE 3HAYCHHE JIENTH-
HHTOB [UIA JIMTOCTPAaTUTpadpuuecK ol KOppesAlMM B Npefiefiax e[MHbIX perHo-
HaJbHBIX CTPYKTYP.

MHave OBCTOMT [e/o- MpH MeXCTPYKTYpPHBIX Koppenammsax. Boamoxwo,
YTO MECTO JIENTHHHTOBBIX KOMIUIEKCOB B pa3pe3aX MeTaMOpPGhHYECKHX NOpoN
pasHbIX CTPYKTYp MOXeT GbiThb pasHuHbiM. Tak, B MonaHy6cKue NenTHHHTBI
(KMC/Ible BYNKaHMTbI) “'NeCTpOH CepHH M;" pacnosnoxeHsl Boillle aM¢puboMH-

10B (6a3uT0B) MOHOTOHHOH CepHH M;‘". B xapenupax nepBble JNENTHTBI

“CIIaHLEeBO-NENTHTOBOIO KoMmmekca (dopmaimu)’ NOABNAKWICA yXe B OC-
HOBAaHHH pa3pe3a 1o NMPOCTHPAHHIO, CMEHAACh MECTaMH MeTaMOp¢H30BaHHBIMH
cnunuT-ouabaszamu. [lpaBaa, M 37ech OCHOBHAA Macca JIEMTHTOB JIENTHTO-
nopguposoro komriekca (popmaunn)’’ NOABNAETCA BO BTOPOH CHH3Y CTpa-
turpadHueckoil Ipynne KapeibckHX paspe3oB. B BappannosoM mpotepo3oe
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YemCKOro MAacCHBA JIENITHHHTBI He ABJIAKTCA, CTPOTO TOBOPA, CAMOCTOATEIIb-
HBIM KOMIUIeKcOM (dopMmalmeii), TaK KaK KBapleBble KepaToduphl 3/1eCh
MMEIT MONYMHEHHOEe 3HAYEHHEe H NpPHYpPOuYeHbI K Ga3aNbHbIM IBreOCHHKIIH-
HaJIbHBIM BYJIKAHHTaM CITHIHT-KepaTogHpoBOTO THIA.

OueHb HeOMpeneNeHHBIM I0Ka ABIIACTCA MONOXEHHE JIENTHHHTOB B Geno-
MOPCKHX apXelCKHX pa3pe3aX. Bo3MOXHO, YTO OHM M 3[ech NpPHYpPOUYEHBI KO
BTOpO# CHH3Y XeTallaMGHHCKOW CBHTE, HO 3TOT BOMPOC TpebyeT eLle cepbe3Ho-
TO H3y4YeHHA.

Bce 370 mOKa3bIBaeT, YTO MCIONB3OBaHWE JIETITHHHTOB [UIA UeNed Mex-
CTPYKTYPHOH KOppeNALMH, KaK Mbl MpeonaraeM, pexe [1], B HacTosmee
BpeMsA 3arpynHMTeNnbHO. [IpejcTaBnsAercs, YTO BO3MOXHOCTH TaKoro pofa
CyLIeCTBYIOT, HO peaM3alMfd HMX 3aBHCHT OT JaybHeHILMX HCCIIe[[OBAHHH.
[lepBOOUEpeIHBIME  OCTAKTCA BONPOCH H3YYeHHA BElLECTBEHHOrO COCTAaBa
JIENTHHUTOB, BBIIETIEHHe: CPeM HMX OT/JENbHBIX KOMIUIEKCOB M dhopmMaipii,
YCTaHOBJICHHE 3aKOHOMEPHOCTEH NpOABJEHHA NENTHHHTOB Pa3HOro COCTaBa
(pa3Hoit HOpMAIMOHHON NPHHAMIEKHOCTH) B pPAa3NMUHBIX CTPYKTYpax 3eM-
HOM KOpBI. '

JIUTEPATYPA

1. Aganacves I' 1., K. Benew, A.K. Boiixo, A.M. Bopeyk, B. 3oy6ex, JI. Kameneyxuii,
K.O. Kpary, @.I1. Murpoganos, M. Ianusyeea, H.IT. Cemenenxo, 5. Llamben,
K.A. llypxun. TpeppapuTenbHble HTOTH COTPYOHHYECTBa yueHbIX YexocmoBakHM u
Cometckoro Cow3a no npoGneme koppensdumn noxemGpuickux oGpazoBanuit u
3TanaM pa3sBHTHA MOOBHXHLIX MOACOB B COWIeHeHWH ¢ mnardopmoit. — Uas. AH
CCCP, cep. reonor., 1973, N0 11, c. 314, ‘

2. Bunkaep I'. Tenesuc Metamopduueckux nopon M., 1969, c. 247.

3. Teiiep II. NoxemGpuit lisemmn. — B kH.: Jloxkem6puit Cxanmunasuu. M., 1967,
c.47-73. ‘

4. Inebosuyxuii B.A. TipoGneMsl IBOMOLHH MeTAMOP(HYECKUX IPOLECCOB B TOXBHX-
HeIX o6nacrax. JI., 1973, c. 128.

5. I'opoxoe H.M., Kyrasur 3.1I1., Bapwaecxas 3.C., Jlo6av-Xyuenxo C.B. Teoxpono-
NOrHYecKoe H3yueHHe MeTamopduueckux nopon BocTouso#t wactw Bantaiickoro
umta Rb/Sr Meromom Ha mopopmax B uenom. — B ku.: Teonoro-pamonoruueckas
HHTepIpeTAUMSA HeCXOMALMXCA 3HayeHH# Bo3pacTa,Tesucel goxnagos XVI ceccun
KOMHCCHH 0 ompefie/leHH0 aGcoNioTHOro Bo3pacTa reonoruyeckux dopmamuit. M.,
1969, c. 26-217.

6. I'opaunoe ITM. Teonoruyeckoe CTpoeHHe M YCloBHA o6pasoBamua Komcomors
CKOT'O MeCTOPOXIEHHA JKEeNe3HCTBIX KBapuMTOB. — B kH.: Xeneaucro-kpeMHHCTHIE
dopmawmm Konsckoro n-oea. J1., 1970, c. 16—39.

7. Efumoe M.M. [ipesuettume meTasddy3nsbl ceBepo-3anagHoro Benomopsa, — B kH.:
ITpo6nemsr marmaTuama Banmattckoro umra. JI., 1971, ¢, 206-210.

8. Egumoe MM., Typuenxo C.H. MetamopdorenHoe cynspuaHoe opyneHenne Kan-
nanaknicko-KoNBHIKOro rpaHy IHTOBOrO KOMIUIEKca (B CBA3H C NPOTHO30M MeTaln-
noHocHocTH Pyccko#t mmatel) . — B kH.: leonorus, popman,. aHanu3, NeTponorus u
MeTAIUIOIeHHYeCKas CIeLHaTH3auMs KpHCTannHyeckux obpasosanuit Pycckoit nnar-
¢opmet. (Teaucs: Broporo nerporpadmueckoro copemanus no Eeponefickoit uactu
CCCP) . Boponex, 1972, c. 130-131.

9. Kpary K.O., Yepnos B.M. Teonorvueckne ¢GopMaumMH ¥ HeKoTopble ocobeHHoCTH
NaTeOTeKTOHHKH paHHero mpoTepo3of bammiickoro umra. — B kH.: [IpoGnemer
naTonoruu nokem6pus. JI., 1971, ¢. 5-21.

10. Kpetrosa M A., lN'aaubun B.A. Xpom H HEKeNb B THIEPCTeHe KAK NOKA3aTeNb IepBHY-
Ho#t npupoakl Nopop OCHOBHOTO cocTaBa. — leoxumus, 1976, N° 1,

69



11.
12.
13.
14.

15.
16.

17.

18.

19.

20.
21.

22.

23.
24,

25.

26.
27.
28.

29.
30.
31.

32.
33.
34,

35.

70

Kpvirosa M., Mpuatkuna JI.A. TunepcTeH-CHINTAMAHHTOBAA ACCOLMALMA B rHeficax

Mopuett ry6e1. — IIAH, 1976, N 1.

Mawxa M. OcHOBHBIe 0cOBEHHOCTH CTPYKTYPhl M pa3BMTHA YellicKoro maccusa. —

B kH.: TexToHuyeckoe paspuTHe Yexocnosaku, 1963, c. 19-35.

Mawwa M., B. 3oy6ex. O6nacts Bapucumitckodl MeauTopHo# rbibel. — B ki.: Tex-

ToHHuecKoe pa3euTHe Yexocnosakuu, 1963, c. 35-64.

IMoaxawnoe A.A. NouetBepTuunas reonorus Konsckoro nonyoctposa  Kapenuh unu

HauBonee BocToyHo# uyacT @DeHHOCKAHIMHABCKOTO KPHCTANTHYECKOro UIMTA. —

Tpymet XVII ceccun MI'K, M., 1939, 1. IL.

PanHenoKeMGpHiicKHe rpaHUTORIHbIe hopmaunn. JT., 1975, c. 292.

PoBonen B.H., Puibaxos C.H., Ceerosa A.H. BynkanoreHHsie (OpMALMH HHKHETO

npoTepo3os Xaytosapckolt 3ounl (H0xwas Kapenus) . — B kh.: ITpoGnemsl reosiorHH

HHXHero mpoTepo3os Kapenuu, llerpolaBonck, 1974, c. 15-21.

PoBonen B.H., Yeprnoa B.M. PaHHenpoTeposofickuit Bynkanusm Kapemnun H ero npo-

aykTel. — B kH.: TIpoGnemMsl BYJIKAHOTeHHO-OCA[IOUHOTO JIHTOrEHe3a. M., 1974,

c.116-122.

Tumogiees, 5.B. MuxponaneodnGonoTHuecKHe HCCNENOBAHHA [PEBHHX CBHT. —

M.-J1., 1966,c. 177.

Yepnoa B.M. CTpatnrpadms M YCIOBMS OCAIKOHAKOIUTEHH: BYIKaHOTeHHBIX (nem-

THTOBBIX) KeNe3HCTO-KpeMHHCThIX opmamnit Kapenuu. JI., 1964.

Yepnos B.M., Hhuna K.A., l'opsxoeey B.A., Paesckas M.5. BynkaHOTeHHbIE Kelle-

3HCTO-KpeMHHCThie opmaumn Kapenuu. Tletposasonck, 1970, c. 284,

Ilypxuk K.A. TnaBHble YepThl TeONOTHYECKOTO CTPOEHHA M PA3BHTHA BOCTOUHOH

yacth Banmuitckoro umra. — B ku.: Teonorus u rny6uHHOE CTpOeHHe BOCTOYHOM

yactH Banmafickoro umTa. JI., 1968, c. 5-59.

Ilypxur K.A.,I'opaoe H.B., Canve M.E.,dyx B.JI., Huxurun 10.B. benomopcku#

KOMIUIeKC - ceBepHolt Kapermu W foro-3anaga Konbckoro monyocrposa. M.-J1., 1962,

c. 306.

?;bnoff V.S. Einfiihrug in die Erdgeschihte. Berlin, 1956, 808 p. ;
ech V. et al. VysvBtlivky k préhledn¥ geologické map¥ 1 : 200 000 M-33X VIl Ceske

Bud&jovice a M-33 Vy¥¥i Brod. Praha, 1962, 1-191.

Cogne J., J.P.v. Eller. Défense et illustration des termes leptynite et granulite en

petrographie des roches meétamorphiques. — Bull. Serv. Carte géol Als. Lorr., Stras-

bourg, 1961, 14/11, 41-59.

Davoine P. La distinetion géochimique ortho-para des leptynites. — Bull. Suc. fran.

Minér. Cristall. 1969, 92. 59-75.

De la Roche H. Sur |'existence de plusieurs facies geochimiques danf les schistes

paldozoiques des Pyfendes luchonnaises. — Geol. Rundsch. 1965, 55, 274-301.

De la Roche H. Comportement dochimique différentiel de Na, K et Al dans les

formations volcanigies et sédimentaires; Un guide pour I'étude des forma-

Dﬁoa;s métamorphiques et plutoniques. — C.R. Acad. Sci., Paris, 1968, 267, Ser.
, 39-42.

Dudek A., Fediuk F. Zur Altersfrage der Metamorphose im barrandienischen Prote-

rozoikum. — Geologie, 1955, N 4, 397—-403. ; 7

Fediukova E., Fediuk F. Moldanubian granulites of the Pisek-Tynarea. — Acta Univ.

Carol., Geologica, Hejtman vol.; 1971, 25-47.

Fediukova E., Fedtugvl". Low-pressure remetamorphism of granulite and orthogneiss

complexes in the Kristanov and Prachatice Massifs (southern Bohemia). — Minera-

logical Mag., 1974, 39, 612-613.

Hedberg H. et al. The international Guide to stratigraphie classification. terminology

and usage. — Iut Subcom. on Strat. classification, Lethaia, 1972, N 3, 282-323.

Jakes P. Distribution of the granulites within the Bohemian Massif and theur petro-

logical features. — Spec. Publs, geol, Soc. Aust. 1969, 2, 269-277.

Kodym 0. ml. Vltavsko-dunajska oblast (molanubikum). — In Regionﬁl ni geologie

CSSR 1/1, Praha, 1964, 43-70. ;

K'odym 0., Fediukovd E., Schovanek P., Mottlovd L., Fridkovd O. Zprava o zpraco-

vani strukturnifho vItu H-Lv Holubov¥ v letech 1966-1968. Geogond, Praha.

Nepublikovana zprava, 156 p., 1968.



36.
37.

38.

39.

40.
41.

42.

43,

43a.

45.
46.

47.

48.
49.
50.
51,
52.
53.
54.
55.
56.
57.
58.
59.
60.

61.

Kodym O. et al., Vysvétlivky k prehledné geologiché map¥€ 1 : 200 000 M-33 XXXIII,
Vysti Brod., Praha, 1962, 1-191.

Konzélovd M. Acrytarchs from the Bihemian Precambrian (Upper Proterozoic) and
Lower, Middle Cambrian. — Review of Palaeobotany and Palynology, Amsterdam,
1974, 18,41-56. ,

Koutek‘J’. Granulity (leptynity) a "granulity)’ v Kutnohorskem krystaliniku.— Zprévy
geol. Vyzk. v.r. 1966, 36p. , ;

Lasnier B., Leyreloup A., Marchand J. Decouverte d’un pgranite “charnockitique”
au sein de “gneiss aillés”. Perspectives nouvelles sur 'origine de certaines leptynites
du Massif Armoricain metidional (France). — Contr. Miner. and Petrol. 1973, 41,

- 131-144.

Leibling F. Granulite an der Eger. 1908, 30p.

Losert J. Contribution to the problem of the pre-Assyntian tectogenesis and meta-
morphism in the Moldanubicum of the Bohemian Massif. — Krystalinikum, 1967,
5,61-84.

Losert J. On the volcanogeneous origin of some Moldanubian leptynites. — Krysta-
linikum; 1971, 7, 61 -84,

Magnusson N.H. The origin the iron ores in Central Sweden and the history of their
alterations. Part 1. Stockholm, 1970.

Ma¥ka M., Zoubek V. The region of the Moldanubian elevation. — In T. Buday et al.:
Tectonic dgvelopment of Czechoslovakia. Praha, 1960, 25-51.

Mat¥jovskd O. Composition of coexisting garnet and biotite from some granulites
of Moldanubicum, Czechoslovakia. — N.Jb. Miner. 1970, 6, 249-263.

Marevfovskcf 0. Petrogenesis of the Moldanubian granulites near Namé% and Osla-
vou. — Krystalinikum, 1967, 5, 85-103.

Nockolds S.R. Average chemical compositions of some igneous rocks. — Bull. Geol.
Soc.Amer., 1954, 65, 1003,—1032. G v !

Paclotovd B. K o;ﬁzse ctari proterozoika Ceskeho masivu a vzniku bulizniku. — Kore-
lace priterozoickych a paleozoick)"r’ch stratiformnich loZisek (11), Ustav geol. vid
PYFUK, Praha, 1974, 133-142.

Paris K. Horniny a gran:'ity Kutnohorského krystalinika. Nepubliko:wansir diplomova’
price, PFKU, Praha, 1970, 49p.

Poticky J. Prispevék ke studiu granulitovych hornin moldanubika (Zst IL). — Sbor.
véd. praci Vysoké fkoly baNské v Ostravé. 1971, 17, 1, 35-51.

Réhlich P. Petrografické pom¥ry v severni &sti jilovskéno pasma.-Sbor. geol. Ved.,
1972, C 22, 7-64. % A7
Réhlich P., Fediuk F. Profil barrandienskym algonkien zizne od Prahy. — UUG-
NCSAYV, Praha, 1964, 126p. &

Suk M. Reconstruction of the mantle of the Crntral Bohemian Pluton. — Cas. Min.
Geol. 1973, 18, Nr 4, 345-363.

Vachtl J. Subvulkanity hlenecké zony v Gsty Zelezn)f'ch hor-asopis pro mineralogiv
a geologii, 1972, vol 17;5¢c.3. v -

Vajner ’V. Geologicko-petrografické poméry lifovskeho granulitu. — Sbor. geol. ved.
Geologie, rada G, Praga; 1964, 6, 65—-87.

Veseld M. On the stratigraphical position of granulites in the Moldanubicum. -
Krystalinikum, 1967, 5, 137-152.  —
Veseld M. Geologické mapovani na listu 1 : 50 000 Jihlava. — Nepublikovana zprava,
Geofond, Praha, 1970.

Viswanathan M.N., Tareen J.A., Satish PN. A note on the origin of leptynites. —
Curr. Sci (India), 1975, 44,N 3, p.p 87-89. .
Zoubek V. Poznamky k otazce skarndl, granulitil e jiho¥eskych grafitovych loZisek. —
Sbor. Stit. geol. Ust. 1946, 13,483-498. v

Zoubek V. Geologicke podklady k projektu udolni p‘f’eh:ady na Vitave u Zlakovic. —
Geotechnika, UUG, 1953, 15, 123p.

Zouhek V. Moldanubikun und seine Stellung im geologischen Bau Europas. — Freider-
gur | orschungshefte, 1965, H. C-190, 129p. v 4 v

Zouhek V. I'V‘I%které kriticke problémy krystalinika Ceskeho masivu. — Cas. min. geol.
1967°. 12, N 2, 151-155.

71



62.

63.

65.

Zoubek V. Magmatisme initial — un moyen inportant pour developpen la lithostra-
tigraphie et corrélation des complexes azoiques Precamnrien des zones mobiles de
I’Europe, Conf. Liblice 1972, Praha, 1974, 341-344.

Zoubek V. Remarques sur le Précambrien des zones mobiles de L'Europe centrale
et occidentale. — Ditto, 33-62.

Zoubek V. Quelques problems et rasultats de la correlation geologique du socle pre-
cambrien de L’Europe varisque et alpine. — Notes Serv. geol. Maroc, (Rabat), N 236
et Coll. intern. CNRS (Paris), 1972, N 192, 177-192.

Zoubek V. Quelques problemes généraux du Precambrien de la zones varisque de
L’Europe. — Coll. Intern. La chaine varisque d'Europe moienne et oxidentale, "Ren-
nes”, 1974 (1976).



B. 30YBEK, H.M. TOPOXOB, H.H. MEJIbHHKOB,
B.IT.YEKYJIAEB, 3.C. BAPWIABCKAA

Rb-Sr BO3PACT NOPOJ KATUIHLKOA
rPYNmnbl MONJAHYBEHKYMA B IOKHOR YEXHH

Bsenenue

Bombuias yacts YelICKOTO MaccHBa pacriofioXeHa Ha TeppuTophH Yexocmo-
BAKHM, OCTANIbHAA — B Npefenax cocegHux obmacteir Asctpum, OPI, I'IP u
[Moneum. B ioxkHOH yacTH MaccHBa OOHRXEH KOMIUIEKC KPHCTAJUTHYECKHX
nopon, MeTaMOpH30BaHHBIX B YCJIOBHAX BBICOKHX H CpeHHX CTyNeHeH pe-
THOHalbHOrOo MeTamopdu3Ma. ITOT KOMIUIEKC M3BecTeH IIO[l Ha3BaHHEM
MOJIaHYOHKYM.

Bompoc o Bo3pacTe HCXOOHOTO MaTepuana NOpo[ MoONOaHyOuKyma, a
TaK)Ke BO3pacTe MX perHoHalnbHOr0 MeTaMopdH3Ma M CKIagyaTOCTH SBJIA-
€TCA OJHOH M3 OCHOBHBIX M Haubonee OHCKYCCHOHHBIX NMpOGIEM TIeOJIOTHH
Yeuwickoro maccupa. Paj aBTOpOB Npedmosiaraer, YTO MPOTpecCHBHBIA perHo-
HaJIbHBIH MeTaMOphH3M MONIAHYOCKHX THEHCOB M KPHCTAJUTHYECKMX CITAHIEB
BbUT JOAaCCHHTCKMM, BO3MOXHO, apxeiickuM [27], nubo pauHe- win cpefHe-
npoteposoickum [21, 36,2, 16 u mp.]. B 10 jxe BpeMs MHOTHE HCCTIeIOBaTE/H
[10, 20, 28-32] cumrator MonmaHyBukyM Golliee BbICOKOMeTaMOpdH30BaH-
HbIM 3KBHBAJIEHTOM “aJIbroHKa’ (BepXxHero mpoTepo3os), pHYeM BpeMs Me-
TaMOpdu3Ma pacCMaTPHBAETCHA KaK COBMajaoliee ¢ ACCHHTCKOH (KaJloMCKOH,
Gaiikanbcko#) ckramgyaTocThio. HakoHel, cylecTByeT MHeHHE H O HAKOIUIEHHH
nopog, MoNJaHyOHKyMa B paHHENane030icKoe BpeMA ¢ MOCIeAYIOLHM T'e pLUH-
ckuM Metamopduamom [15, 17, 19, 25], KoTopblit GONMBLIMHCTBOM paHee Tie-
peuMCclieHHbIX aBTOPOB CUMTAeTCA HAJIOXEeHHBIM H CBA3AHHBIM BO BPEMEHH C
BHeJIpeHHEM Te pUMHCKHX TPaHUTHBIX IUTYTOHOB.

l'eoxpoHonorHueckue AaHHbIE, MOJTYYEHHbIE Pa3/IHYHBIMH M30TOMHBIMH Me-
TOJIAMH, OMpefle/leHHO YKa3bIBalT Ha MOJIHMeTaMOPphHYECKYI0 HCTOPHIO MOPOLI
MONIaHyOHKyMa. AHaM3 UMPKOHA M3 OpPTOrHeicoB 0aBapCKOM YacTH MOJa-
HyOukyma npuBen K 3HaueHuio U-Pb Bospacta 550 mum. ner [12]. Rb-Sr
aHANK3bl MIOPOJ] B 1IeJIOM, BHITIOJIHEHHbIE [UIA MHTMAaTH3H DOBAHHBIX H HEMHIMa-
TM3MPOBaHHBIX OpPTO- W MaparHeHcoB TOM e obnactu [12—14], rosopar o6
MHTEHCHBHOM “'KalnefoHCKOM'’ MeTamopduime B nepuon 460—500 mmH. ner
Ha3an'. Taxoit xe pesynsrat momyyed Rb-Sr meronom no mopopam B uenom
A TPaHYNKTOB, “'T¢enbckuX’ THEHCOB H OPTOTHEHCOB MONAaHyGHKYMa Ha
TeppuTopuH ABcTpuH [5,6]. B 10 e BpemMa Rb-Sr u K-Ar Bo3pacTsl 6HOTHTOB
u K-Ar Bospactsl poroBsix 06MaHOK, GONbLIAA YaCTh KOTOPHIX HAXOOMTCA B
uHTepBane 293—345 muu. ner [9, 17, 11, 6, 12], nawT ocHOBaHMA IONAraTh,
YTO MOCNe[HM# 3Tan pernoHanbHoro (?) meramopdmuama B pailoHe MONIaHY-
BuKyMa NpoTeKall B repUMHCKOe BpeMs.

Kax BHoHO M3 0030pa omyOJMKOBAaHHBIX [1aHHBIX, BCe pe3yNbTaThl, OTpa-
KaKIHe JOrepLUMHCKYH MCTOPHIO MOIJaHyOMKyMa, ObUIM NOTyuYeHbl JO CHX
MOp JMIIL B OKPaHHHbIX YacTAX Yellickoro Maccusa, TOrjla Kak Ha TeppHTIOPHH

! Bce onyOnmkoBaHHbie 3IHAYEHHS BOIPACTOB MEPECYHTAHE! B HacTosuieR paboTe c yvde-
TOM NPUHATOrO 3HAaYeHHA KOHCTaHTR pacnana Rb®7A=139.107' rog ',
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YexocnoBakuH, T7ie TeoXpoHONOrHYeckas paGoTa MpOBOIMIIACH C MCMOJIb30Ba-
nrem Tonsko K-Ar metoma [24], mopmasnsmoiee GONBUIMHCTBO BO3PAacTHBIX
3HauYeHHH COOTBETCTBOBATO HHTepPBANTy, XapaKTepHOMY [UIA TepUMHCKOH Opo-
remuu. [loatomy npumeHenue Rb-Sr merona, xopouo 3apexoMeHI0BaBIIETO
cebA B pAle MOITMMETAMOPGHUYECKHX PETHOHOB, TAKJKe H Ha IUTOLIA[H YeLICKO-
To MONJaHyGHKyMa Ka3aloch NMepcleKTHBHBIM [UIA M3Y4YeHH MeTamopduie-
CKOWH HMCTOpPHH Bcero YelIckoro MaccHBa W BO3MOXHOCTH KOpPpeJIALMH MeTa-
MOphHYECKHX COOBITHH B Pa3THYHBIX €ro YacTAX.

leonornueckuii odepk

HM3-3a CNOXHOCTH TEKTOHHYeCKOH KAapTHHBI M MeTaMOp(HYeCKOro pa3BH-
THA, & TAK)XKe OTCYTCTBHA KOHIJIOMEPaTOB M OPraHHYeCKHX OCTaTKOB CTpa-
THrpaHyecKoe pacwWIeHeHHe IOPON MONAaHYyGCKOro KOMIUIEKCa MpefcTaB-
JIfeT CIOXHYW MpobrnemMy. JleTanbHblii aHaNM3 pa3iIMUHBIX TOYECK 3pEHMA Ha
CTpOeHHe MOJNJaHyOMKyMa He BXOIOMT B 3a[lay¥ HacTosuled paGotbi. Bemue, B
crarbe B. 3oybexa ¢ coaBTOpaMH NMpPUBOMMTCA OCHOBHAaf CTpaTHTpaduueckas
cxeMa, NpeUIoKeHHasA HeIaBHO OIHHM M3 aBTOPOB, a 3/1ECh Mbl OXapaKTepH3Yy-
€M TOJIBKO BePXHIOK KAIUTHLKYI0 IpYyNny MonfaHybukyma “"Ms”.

MuoreocunknuHanbHaA (¢nuineBad) KalMiKas rpynna “M3a” (Ha3paHue
no rope Kannuue B 0oxHoit Yexun) crioxkeHa THNHYHBIM (QIIHLIOHIHBIM Yepe/io-
BaHHEM METAarpayBakK M MOIuMHeHHbIX MeTanenuToB. [lopome! npencraBnens
CMO[AAHBIMH CIIAHUAMH, CofepXallMMH OHOTHT, MYCKOBHT, IUIaTHOKJa3,
KBapil, BCTpeyaloTCA TAK)Ke aHMaIy3HT, CTABPOJIMT, KHaHHUT, rpaHaT. B 30He mo-
CTENeHHOTO MNepexofa K OHOTHT-CHJUIMMAHWTOBBIM MaparHeWcaMm ''TecTpoi
Tpynnbl” M B KOHTAKTOBOM opeone rpanutonnos llentpanbio-Monnany6-
CKOTO IUTyTOHA NOABINAETCA CHIUTMMaHHUT [8].

IMoponp! KanIHUKOH IPyNNbI Ka3ainck Haubonee HHTEPECHBIMH [JIA Te0XPo-
HOJIOTHYECKOTO HM3YUEHHA B CBA3W C MX OCOOBIM NONOXKEHHEM B MOJIIaHyO-
CKOM KOMIUIEKCE, OTPaXalolKM, BePOATHO, MHOTEOCHHKIHHANTbHBIA (T 'dmu-
IIeBbIA’") 3Tam HAYalbHOW cTagu¥ OBpa30BaHHA MONIAHYGCKOH TeoCHHKIH-
Ham. [lo xapakTepy mepBMYHON JIHTONOTHM M MeTaMOpdH3Ma MOopoMdbl Kam-
JMUKO# Tpynmnbl MOTYT GbITe comocTaBieHsl ¢ mopoaamu cepuu "Kpanosckoro
reo3fa” Yenicko-BaBapckol morpaHHyHO# O6JIaCTH, KOTOPOH pAN, YeLICKHX
M HeMeLKHX aBTOPOB MPHIMCHIBAIT MO3JHENPOTEPO3OHCKHH WIIH paHHenaneo-
30HCKHH Bo3pacT. TeM He MeHee GOJIBILIMHCTBO YELICKHX TeQJIOTOB BKITOYAeT
KaIUTHIKYI0 TPYnny B MOJJaHy6cKkyio HaOrpynmy”’, XOTA HEKOTOpbIe aBTOPBI
Ha OCHOBaHHH Ppe3yNbTATOB CTPYKTYPHO-MeTaMOpGhHUYECKOTO aHANM3a Mpef-
T0JIaraloT, YTO OCAIKOHAKOMIEHHK KAaIUIMUKOH TpYINIbI MpeulecTBOBAJIO
cknagkoobGpa3oBaHHe, KOTopoe oxBaTWio Gonee apeBHHe MonmaHyGckue
TIOPO/IBI.

O6pa3upl MeTaneIMTOB KariHLUKOH rpymnbl 6euIH B3ATHI BEIK3M IT. Yeckn
Kpymnos u PoxmGepk, Ha nesom Gepery p. BnraBei. Mecta B3aTHS 06pa3suoB
ObuUTH pasfiefieHbl PacCTOAHWAMM NMOpPAAKA JECATKOB M coTeH MeTpoB. CocrtaB
METamNeIMTOBBIX MPOCIOEB BKpeCT NMPOCTHPaHUA MOPOA, HEMOCTOAHEH, Yro OT-
paxkaeTcsi B MHHEepaJIOTHYeCKOM COCTaBe MCCIIe[loBaHHBIX nmopon. Huxe npuso-
OMTCA KpaTkad nerporpaduyeckas XapakTepHCTHKA MPOAHAJIM3HPOBAHHBIX
obpa3nos.
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OGp. 28—Ye. [IBycniofAHOM ClaHel ¢ aHOATY3HTOM. MyCKOBHT W GHOTHT
C1aralT OCHOBHYH Maccy NMOPOJIbl, MPHCYTCTBYKT MPHMePHO B PABHOM KOJIH-
YeCTBE H OPHEHTHPOBaHbI MAPaJUIeNbHO CJIAHLEBATOCTH. B 3HaUMTEILHOM KOJIH-
YecTBe IPUCYTCTBYET aHOAY3HT, KOTOPbIH 3aMellaeTCA arperaToM MeJIKHX ye-
myex MyckoBuTta. BeTpeuawTca emmHMuHbIe 3epHa cTaBponuTa. KBapu npeo6-
nafiaeT Hal MarHOKIIa3oM, KOTOpbIH MpefcTaBieH onuroknasom (N° 16—17).

OGp. 30-Ye. Menko3epHHCThIH GHOTHTOBBIM claHel ¢ mNpeobiafaHnem
KBapI-IUIArHOKIIa30BOr0 MaTepuana. [Inarvoxnas, npejcTaBlieHHbIH aHIe3M-
HoM (N° 38), MHorma oGHapyXuBaeT 30HAIBHOE CTpOeHHe. B He3HauMTeBHOM
KOJIHYECTBE MPHCYTCTBYET XJIOPHT, pa3BHBAIOLIMACA 1O OGHOTHTY.

OGp. 32-Ye. Memko3epHUCTEINH [BYCIIIOAAHON cllaHel,. BHOTHUT M MyCKOBHT
06pasylT MeNkHe YelIYyHKH, OpHEeHTHpOBaHHbIE NapajljiebHO CIIaHUEBAaTOCTH.
Ilo xonmuyecTBy KBapl npeobiafaeT HaJl IATHOKIIa30M, KOTOPEIH HHOTZA 06-
pa3yet Gonee KpyTiHbIe 3epHa U mpejicTaBieH aHae3uHoM (N° 38).

OGp. 33-Ye. [IBycnionAHO# criatel,. BHOTMT ¥ MYCKOBHT CIaraiT pUMepHO
nonoBHHY nopofst. KBapi npeo6anaer Haj MiIardoK/Ia3oM, NpecTaBieHHbIM
anbbuT-omMroknaiom. Ilopona cmsATa B MeNKHe CKNAa[KH, B COOTBETCTBHH C
KOTOPbIMH MEHSAITCA OPHEHTHPOBKA YelllyeK MYCKOBHTa M GuotuTa. Ilo mo-
CITIE[JHEMY Pa3BHBAETCA XJIODHT.

0Gp. 35-Ye. [ipycmonsaHoil caHel ¢ TpaHaTOM. MyCKOBHT W GHOTHT criara-
10T OCHOBHYI0 Maccy NMOpO[bl, CMATOH B MHKPOCKIIa[IKH, H3rHBaoLMe YeLy -
Ku GHOTHTa M MycKoBHTa. Bllomb oceBbIX MOBEpPXHOCTEH MHKPOCKIIaIoOK 0Gpa-
3yeTcs KJIMBaX CKIbIBAHMA, K IUIOCKOCTAM KOTOPOTO NpHYypOYeHa OCHOB-
Hasl Macca XJIOpHTa, pasBUBawILUEroca no GHOTHTY W rpaHaty. 3epHa KBaplia
B OT/IHUMe OT rularMokiiasa (onuroknai N° 18—19) rpanymupoBaHsl, 0ocobeHHO
B 3aMKOBBIX YaCTAX MHKPOCKJIA/IOK.

Jna Bcex o6pa3loB XapaKTepHbI JIEMMOOT paHOGIacTOBAasA CTPYKTYpa NOpox,
M IIPHCYTCTBHE EOMHHYHBIX METIKHX. K PHCTAJUIOB TypMaJliHa.

PesynbraTsi

Jlna onpepenenus Rb u Sr mcnons3osanack cTaHOapTHas METOOMKA H30-
TonHoro pasGaenewna ([1]; cm. takke cratbio: 'opoxos, Jlocepr u ap. B
Hacrosmem cGophuke). 3Havenna Sr®7/Sr®® B oBpasuax Hopmanu3oBaHbI K
Sré¢/Sr®® = 0,1194 u cxoppexTHpOBaHBI OTHOCHTeNbHO BenMumHbl 0,7080,
CUMTAIOILEHCA JTyYllleH [JIA CTaHmapTHOro KapGoHnata St MaccayyceTckoro Tex-
HOJIOTHYeCKOro MHCTHTYTa (3jiMep u AMeHp, maptus N° 492327).

Berwicriense BO3pacTa Iocne rpadMueckoro Npe[cTaB/IeHHA pe3yJbTaToB
B KoopmuHatax Rb®7/Sr®® — Sr87/Sr®¢ [23] nponssomnmnock nomHHOMMATE-
HbIM METOIOM HaMMeHbIIMX KBanpatoB [22, 33] ¢ ucmosmb3oBaHHEM 3HauEHUA
KoHcTanTsl pacnana Rb®7, pasmoro 1,39 - 107" rog™'. Ykasaumsie norpeu-
HOCTH BO3pacTa W nepBHUHOro otHowenns Sr®7/Sr® coorserctByior onHOMy
CTaHIaPTHOMY OTKIIOHEHHIO.

AHIUTHYECKHE aHHbIE NpHBeAEHb] B Ta0M. 1 M Npe/CTaBlIeHbl HA 3BOJIOLH-
OHHOW mMarpamme (puc. 1). BbrumcneHHbIH Bo3pacT coctaBnser 523 +
+ 38 MuH JieT npu mepBHYHOM oTHowenuu Sr®’/Sr®®. pasmom 0,708 *
+ 0,0017. BenuuuHa cpelHero KBajpara B3BelleHHbIX oTKnoHeHuiH (CKBO),
ABNAwLaACA Mepod pa3bpoca ToOYeK OTHOCMTE/IbHO anMpOKCHMHpYoLLei
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Ta6bnuua l

Rb-Sr aHanuTHYeckHe nauHsbie

O6pasen Rb, mxr/r Sr o gy MKT/T Rb37 /5,36 Sr”lSr“
28-Ye 161 122 3818 0,7362
30-Ye 101 384 0,763 0,7135
32-Ye 122 138 2,577 0,7268
33-Ye 214 145 4,289 0,7386
35-Ye 200 171 3,408 0,7337

npamoii HHuK, paBHa 0,20 ¥ CBHIETENBCTBYET O TOM, YTO M3yYeHHbIH Habop
06pa3ioB yIOBIEeTBOPALT YCIIOBHAM H30XPOHHOH MOJEIH.

3HaueHue Bo3pacta 523 * 38 MUIH 5IeT XOpOLUO COrNacyercs ¢ JaHHBIMH,
nonyyeHHsiMi Rb-Sr MeromoM mia MongaHyGCKMX NMOpON Ha TEPPUTOPHH
ABCTpHH, Ile BO3pacT OPTOTHEHCOB OKa3salcAd paBHbIM 515 # 28 muH ner,
"renbckux”’ rHecoB — 502 * 34 MITH J1eT M rpaHy/MTOB — 496 * 12 MITH JleT.
Bo Bcex cnyvasx aHanM3MpoBatnch 0Gpasibl mopop B uenoM. CXoaHsle pe3yiis-
TaThl ObUTH MOMyueHs! B GaBapckoii (CM. Bblille) , a Takxke uenickoi (I'opoxos,
Jlocept u fp., cTaThA B HacToALleM cOOpHMKe) vacTAX MonpaHybukyma. Ot-
cropa creflyeT, YTO MONyYeHHble [AaHHbIe, MO-BHOMMOMY, MOATBEPXKAAT IpH-
HAJUTeXKHOCTb MOPOJL KAIUTHLIKOH TPyl K MONAaHyOCKOR Haarpymme.

B 1enom coBOKYTMHOCTh MMEIOIUMXCA [aHHBIX MPHBOAMT K BBIBOLY O TOM,
yTO BO BpeMs, oTBeuamollee pybexy kemMOpHA M OpPOOBHKA, B MOPOOax MoJ-
naHyGCKOTro KOMIUIeKCa MPOMCXOOWIM MpOIECChl, BbI3BIBAILME H30TOMHOE
ypaBHOBeumBanve Sr, CorniacHoO 0OBbIMHOM TeOXpOHONOTHYECKOH NpaKTHKe
3HaueHHe Bo3pacta 523 + 38 MuH JleT MoXeT ObITb MHTepNpeTHPOBAHO KaK
BpeMSA perMOHaNbHOTO MeTaMopdu3ama amdpubonuTOBOH dalmu, cOnpAXeHHO-
ro ¢ KanegoHCKMM (WM KagomckuM?) oporeHe3oM. OpHako, cornacHo
M. Mawxke u B. 3oybeky [S, 6], reotekToHuYeckHe [aHHbIEe TPOTHBOpPEYAT
BO3MOXHOCTH TNpOTeKaHHs B Mpedenax Yemickoro MaccHBa HHTEHCHBHBIX
"kaneoHckux” MeTaMmopduueckux npoueccos. [lo3ToMy, N0 MHeHHI0 OJHOTO
n3 aBtopoB (B. 3oyGek), monyueHHOe 3HaugHHe BO3pacTa CJIE[yeT CBA3bIBaTh
¢ KaJIOMCKHM 'OMOMNOXeHHeM’ TOKaJlOMCKOTO MONAaHyBecKoro " cpedIHHHOTO
MaccHBa”, NpHYeM YCIOBHMA, CNOCOGCTBYIOIME M3OTONMHOMY YpPaBHOBELIMBA-
HHi0 St, COXpaHANMCh B KeMOPHACKOE M YaCTHYHO B OPIOBHKCKOE BpeMs.

KpuTHueckMMH MOMeHTaMH [IJIfl 3TOTO BapHAHTA MHTEPIIPETALMM ABJIAIOTCA:
1) oTcyTcTBHe ypaBHOBeILWBaHHA H30TOMHOTO cOCTaBa Sr B MoJjgaHyGCKHX
nopojax B TEPUMHCKOE BpeMs, KOT/a MOLIHAsg I'PaHMTH3alMA, Ka3anoch Obl,
co3fapana JIyylllMe YCIIOBHA [/ TAKOTO YPaBHOBELUWBAHMA IO CPABHEHHWIO C
TeMH, KOTOpbie MOTJIH CYIUeCTBOBaTh B KeMOPHH-OpIOBHKe, H 2) NoKa3aHHOe
B MHOTOYHCIIEHHBIX TEOXPOHOIIOTHYECKHX paboTax OTCYTCTBHE H30TOMHOTO
YPaBHOBelMBaHUA St B GonblIoM MaciuTabe MpH YMCTO TepMalibHbIX MpOLEC-
cax, He COMpPOBOXNAKIUMXCA MepeKpPHCTAIUTH3AUMER CIAraioIuuX NOpody MH-
Heparos.

B 10 e BpeMA reoXpoOHONOrHYeCKHe [aHHbIe, ToyyyeHHble Rb-Sr MeTomom
ans Yeuickoro maccHBa, yKa3ibIBalOT Ha TO, YTO MHTepNpeTalMA pe3yNIbTaTOB
KaK BO3PacTOB MMPOTPECCHBHOTO PEerHOHANBHOTO MeTaMopdH3Ma MoNaHy6-

76



Puc. 1. Jpomomwsonsas muarpamma Sr°/ 5r®*
1A CNAHUER KAIUTHUKOH Ipynmel mMon- /{/
EA]

panyGuKyMa 4740

$24
CKHX MOpOJ, B KaleI0OHCKO€E BpeMs a0 o i{f
B HEKOTOpBIX CNyYadX [AO/DKHZ R 7
NIPOH3BOMIHTBCA C OCTOPOXKHOCTBIO, "
B yacTHOCTH, TO TeONIOFHYECKMM /777
[laHHBIM, MoIIaHyOCKHe TpaHysiH-
Tbl  (NIeNTHHMUTBI) HECOMHEHHO i
ApeBHee “rdenbckUX’  TpaHMTO- 4717 g
rHeicoB, KoTopble 06pa3oBajiuch (sr 7 5r8%) =0, 700140017
3a CYeT MNEpPBHYHBIX TIpAHYIMTOB 4777 L 4 1 1
W TaparHeficoB myTeM IUIyTO- g / Z J “,,/4'5 - 4
HMYECKOH  TepeK PHCTAIUTH3ALMNH, r
aHaTeKCHCa M (WIH) MeTacoMaTo3a Npu Gorlee HU3KHX (peTporpajHbiX) ycro-
BHAX TEMIlepaTyp M [aBjieHuil. 3TO BO3pacTHOE pa3jIHuMe, O[JHAKO, He Tpo-
ABJIAETCA B pe3y/bTarTax, MONyYeHHbIX B LMTHPOBaHHLIX Bhillie paborax A.Ap-
Honba u X. lilapGepra [S, 6], koTOpble OGHAPYXHBAIOT NMPOTHBONOIOKHYIO
TeHOeHUHI0 (WIM C YYeTOM 3KCNEPHMEHTAIbHOH TOYHOCTH YKa3bIBalT Ha OfI-
HOBO3pacTHOCTb YIIOMAHYTHIX NOPON) .

ITo mHenuio omgHoro w3 aBTopoB (U.M. I'opoxoB), cuMTaiomiero, HeCMOTpA
Ha YyKa3aHHble OCJIOXHeHM#A, OBonee BepOATHOH MHTEpPNpPeTalMI0 3HAYEHHA
Bo3pacta 523 + 38 MUIH /leT KaK BpPEeMEHH PETHOHANIbHOrO MeTaMopdHiMa
NOpON KAIUTHLKOMH TpPYTINbl, MOJYYeHHbIE NaHHbIE NMO3IBONAKIT TAKXe OLEHWTH
noMeTaMopdHYecKHi BO3PacT NMPOAHAIH3MPOBAHHLIX NOPOM, C/IH TIpeamnono-
KHTb, YTO MOPOXBI ITOH TPYNNbl B PerHOHANIbHOM MaciliTabe OCTABATHCH 3a-
MKHYTBIMH XMMHYeCKHMH CHCTeMaMH No oTHowieHHlo K Rb u Sr mocne cemu-
MeHTauuu. HekoTopsie OCHOBaHMA [UIA TAKOrO NpPeNNOJIOKEHHA [AI0T pe3yib-
TaThl HCCTIEJIOBAHHA XHMMUYeCKOTO COCTaBa pa3NMuHbIX nopop Yelickoro mac-
cuBa [35, 26], cBHOETENbCTBYIOLIHE O TOM, YTO NpH MeTaMopdH3IMe Ocamoy-
HbIX NOPO[ MPOUCXOIMIIO TOJNIBKO NepeMelleHHe BeliecTBa B MeTaMopdH30-
BaHHBIX noponax Ge3 NMpHBHOCA IJIaBHBIX 271eMeHTOB. Ecin 3T0T BHIBOM MOXeET
ObITh pacmpOCTpaHeH TaK)kKe M HA MeTAaoCalKH KAIUIMUKOW TPVINBI M, B YacT-
HOCTH, Ha noBefeHHe Rb u Sr B npepenax 3tMx mopon, To OLeHKa MaKCHMalb-
HOro IoMeTaMopdHYecKOro BO3pacTa MoxeT GbITh NpOM3BeieHa HA OCHOBAHHH
BEJTHYMHBI TiepBHUHOTO oTHOweHMA Sr®7/Sr®® (0,7081 + 0,0017) u cpemmux
conepxanuit Rb (142 mxr/r) u Sr (187 Mkr/r) B 06pa3siax MeTaneuTOB Kan-
JHMUKOH I'pyNIibl.

[Ipn BBIUMCTIEHHH cpepHHX cofiepxkaHui Rb u Sr kpome paHHbBIX, MpHBeNeH-
HbIX B Tabu1. 1, GbUTH yuTeHbl pe3yJibTaThl, NOJNyYeHHbIE [UIA TpeX Apyrux o6pas-
LIOB MeTale/IMTOB PeHTreHo-CeKTpanbHbIM MeTofoM (anamm3 M.H. Kpeinosa).
Cxema BBIMMCIIEHMA MaKCHMAJBHOTO [JOMETaMOpdHUYECKOTO BO3pacTa OCHO-
BhIBaeTCA Ha TOM, uTo oTHoweHue Sr®7/Sr®® B ucxommom Matepuane usy-
YeHHbIX MOPO[ BO BpeMsA HX OT/IOXeHHA He MOTTIO ObiTh HHXKE COOTBETCTBYIO-
IIEr0 OTHOLIEHHA B BepxHe MaHTHM. KpHBas 3BOMOUMH OTHOLIEHHA
Sr®7/Sr%¢ B pepxHeit ManTHH nocTpoeHa no naxHeM I'. @opa u [bx. [Mayamna
[3]. Kak BugHO M3 puc. 2, MaKCHMAlbHbIH NOMeTaMOphHUECKHA BO3pacT
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57‘”/5?'“ Puc. 2. JIMHHA SBOMIOLL § M3 -
[ 4,772 TONHOro cocTaBa Sr B oca-
OOYHBIX MNoOpodax KalUiHUKOR
rpynnkl MONNaHyGHKyMa
TapaMeTpbl TMHHH BBIYMCIIEHbI
4724 pna otHowenns Rb87/Sr86 =
= 2,22. Touka ee mepecedeHMs
€ JTHHHEH 3IBOMIOLHH H30TOMHO-
ro cocrasa ST B BepxHel MaH-
5,716 THH [aeT MaKCHMMAJIbHBIA BO3-
PacT OCAKOHAKOIUIEHHA —
600 MnH. ner

| .

Il

4,708

|
|

b —

1 i | ﬂ’ ;JJ
077/ 7/ /) 2400 J

Bospacm, Man. nem
NOPOJ, KaIUTHIKOM I'pYTIIbl IIPH CIENIaHHBIX PEINOI0KEHHAX COCTABIIAET OKOJIO
600 mnH. neT, cornacysach ¢ OUEHKOMH, MpoBeaeHHOH A. ApHonsaoM u X. lilap-
Geprom [6] Ha ocHoBammH pe3ynsratoB Rb-Sr aHammsa rpaHyIMTOB aBCTpHIl-
CKOro MonaaHyOHKyma.

CnepnyeT OTMeTHTSB, YTO eCIIM NOPOObI KAIUIMLIKOMH TPYTIIBI B PETHOHAIBHOM
maciutabe He OCTABAIHCh 3aMKHYTBIMH XHMHYECKHMH CHCTeMaMH MO OTHO-
weHno K Pb u Sr, To oHu MoryT umets moGoii cTpaTurpaduieckuii Bo3pact,
npeBblLatolMi 523 £ 38 MIIH neT. ABTOpBI IIpeNoNaranT NpoOBECTH NaJlbHEH-
LMe MCCNefIOBaHHA, KOTOpble MOJDKHBI BHECTH ACHOCTh B CYLIECTBYIOLIYHO
cutyaimio. B mo6oM ciyyae OCHOBHbIE BBIBOMbI, CIIEAYIOIIHE H3 T€OXPOHOIO-
ruveckoro uayuemus mopon Yemuckoro maccusa Pb-Sr meropom (cM. takike
paborty: I'opoxos, Jlocept u Ip. B HacTosleM cOOpHHKE) , OCTAIOTCA HEH3MEH-
HbIMH M MOKa3bIBAKT, YT0: 1) BCe JIMTOCTpAaTHI padHyecKHe IPYIIb] K CTPYK-
TYpHble KOMIUIEKCHI, Claraioiye o6racte MONJaHyGCKoro MOJHATHA N0 ca-
MO 10KHOH OKpauHs! Yelickoro MaccuBa, TIpHHa[UIeXaT OTHOMY Ie0TeKTOHH-
YeCKOMY KOMIUIEKCY H O/JHOH POBHHIIMH IepPBOro NOPAAKa, H 2) BO3pacT ras-
HOTO perHoHanbHOro MeTaMopdu3amMa MoJIIaHyGCKOro KOMIUIeKca — JOrepLHH-
CKHi1, 2 BO3pacT 0CaJKOHAKOIUIEHHA ePBHYHBIX NOPOJ, — NOOPAOBHK CKHIA .

ABTOpBI TMOJNIAraKT, YTO TeM CaMbIM MpobleMaTHKa MONaHyGHKYMa MOXeT
CYHTaThCA OKOHYATENIbHO M30aBNEHHOH OT IPOTHBOPEYALMX MOMYYEHHBIM
pe3y/bTaTaM TOYEK 3peHHf, KOTOpble O CHX NOP 3aLHINATHCh HEKOTOPbIMH

aBTOpaMH.
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HM.rOPOX0B, H.JIOCEPT, 3.C. BAPIIABCKAA,
3.11. KYTABHH, H.H. MEJIbHHKOB, B.I1. YEKYJIAEB

Rb-Sr TEOXPOHOJ/IOI'HA METAMOP®HYECKHX TOPO[
BOCTOYHOH YACTH YEMCKOIO MACCHBA (PAHOH
PYIHLIX I'OP K MPHJIETAOMEA K HUM
YACTH YEHICKO-MOPABCKOH BO3BbIIIEHHOCTH)

MonpanyGckuii  KOMIUIEKC, B COCTaB KOTOPOro BKIIHYAKTCA, TTIaBHBIM
06pa3oM, NOpo/pl BRICOKOH CTyNeHH MeTaMopdu3Ma, 3aHUMaeT 3HaUMTeIIbHYI0
TEPPHTOPHI0O B BOCTOYHOH 4acTH Yemickoro maccuBa. Ha ceBepe M ceBepo-
BOCTOKE C HMM I'paHMYaT KYTHOTOPCKHH M Kele3HOTOPCKMH KOMIUIEKCHI, CII0-
KeHHbIe MOPOJAMH Cpe[JHEeH ¥ HM3KOH CTymeHei MeTaMopdH3Ma H TPaIHLMOH-
HO OTHOCHMBIE YELICKHMH TreolIoTaMH K IpOTepo30k0.

HecmMoTps Ha TO, U4TO MHOrOYHCJIEHHble TeOJIOTHYECKHE HCCIIe[JOBaHHA
YKa3biBalT Ha CJIOXHYK [OTePUMHCKYI0 HCTOPHI0 MOPOJ BOCTOYHOH 4YacTH
Yemickoro MaccuBa, npenmonaraemMas NMOCTETOBATeNIbHOCTh COBBITHI B 3TOM
paiioOHe He NMOMTBepX[eHa re0XpOHOIOTHYeCKHMH JaHHbIMH. HacTosAwas pa6o-
Ta npefcraBnAer coboif, TakMMm 06pa3oM, NepByI0 MOMBITKY MpPHMEHEHHA
Rb-Sr MeToma [uifi OLEHKH BO3PAacTHBIX COOTHOLUEHHH MeXIy MOpPOJaMH MOJl-
JaHy6CKOro, KYTHOTOPCKOTO M pyIOTOPCKOro KOMIUIEKCOB.

I'eonornveckwit ovepk

HUccneoBaHHbIA paHOH 3aHMMaeT CeBEpO-3aMafiHyi0 4YacTb PYAHBIX TOpP H
ceBepHylo 4YacTh Yelicko-MopaBCckoH BO3BBIILIEHHOCTH. 3[€Ch NpPeNCTaBIICHbI
nopoabl, OTHOCHMBIE K CIIEAYIOLHM KpPHCTAUTHYECKHM KOMIUIeKcaM (c ce-
Bepa Ha tor): 1) cnabo MeTamMopdH30BaHHOMY JKeJIe3HOTOPCKOMY KOMILIeK-
cy (crmnuroBas rpymna); 2) NOATOPXAHCKOMY KpPHCTALTHYECKOMY KOMII-
nekcy; 3) ManMHCKOH cepuu; 4) wTepBepKCKO-YaCHaBCKOM NMECTPOH CEPHH;
5) MonpaHy6CcKOMY KOMIUIEKCY B IIMPOKOM CMBICTIE CJIOB2, pasfielleHHOMY
TaK Ha3biBaeMoH PaTafickof 30HO# Ha KYTHOTOPCKHH (CeBepOMOJIIaHyBCKHH)
H coDCTBEHHO MONIaHybCKui (10XXKHOMONIAHYBCKHI) KOMITITEKChI.

PynHoropckuii KOMIUIEKC cuMTaeTcA THIMYHBIM BepXHENpoTepO30HCKHM
obpasoBaHHeM, MpeACTABIANIINM [POJO/DKEHHE BepXHENpOTePO30HCKHX
cepuit Oappanua. [logropxaHckuii KOMIUIEKC, ManHHCKaA M wrTepbepcko-
YacraBCKasA CepHH Bble/leHbl O[HHM M3 aBTOpOB HacToslled cTaThd [33]
B 30He COWIEHeHMA IOPOJ pPYAHOTOPCKOro, KYTHOTOPCKOro (ceBepoMoll-
JNaHyGCKOro) M H0XKHOMONJaHYGCKOro KOMIUIEKCOB M ABNAITCA CBA3YIOLLM-
MH JIMTOJIOTHYECKHMH 3BeHbAMM MeXAY YKa3aHHBIMH KOMIUTeKCaMH.

B npenenax Pynmoropbs pa3BMTBI TIIHHMCTBIE, TpadHTHCTLIE, CEPHLIMTOBBIE,
XJIOPUTOBBlE M OHOTHTOBBIE CJIaHLBI, TEpecavBaloLMecd C OCHOBHBIMH H
KHC/IBIMH NaBaMH, Tybamu ¥ TydduTaMM, KOHIIIOMepaTaMH, TpayBaKKaMH,
H3BECTHAKAMH, @ MECTAMH TaKe C TeJJaMH MeTaMOpPdH30BaHHBIX MHPHTOBLIX
H MapraHueBbiX pyd. MHOexc-MHHepans!l B MeTane/MTax NpeAcTaBleHbl, I1aB-
HbIM 06pa3oM, XJIOPHTOM H GHOTHTOM.

IoaropxaHcKMA KpHCTAIUTHYECKHH KOMIUIeKC, 00pa3ylolHi loro-3amaj-
Hblfl CKJIOH PynHeIX rop, cocraBiieH GHOTMTOBBIMH M [BYCIIOOSAHBIMH CIIaH-
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LlAMH M THEWCAMH C TOHKHMMH IIpPOCIIOSAAMU TI'PaHHTO-THeHcOB, ampubonuros,
M3BECTHAKOB W M3BECTKOBO-CHIIMKATHBIX MOpOA. XapakTepHbIM MH/ICKC-
MMHEpPAJIOM MeTaneMTOB MOATOPKaHCKOTO KOMIUIeKca fABIAETCA IpaHar,
KOTOPBIH B pellKMX CNIYYafX COMPOBOXIAECTCA CTABPOIIMTOM.

ManuHckas cepus, paclpoCTpaHeHHAs B CeBepHON (KYTHOTOpPCKOH) M 10XK-
HOi (cobcTBeHHO MoONOaHyGcKoM) uYacTAX MonpjaHyGekoro KoMiIuiekca,
CIIOXKEHA MEJIKO3epHUCTBIMM OUOTHTOBBIMM M [IBYCIIO[AHBIMH IaparHew-
CaMH, CIIOJSHBIMH CIIaHLAMH, MHTMATHTaMM W JentuHuTamu [34]. B mera-
MeNMTaX MaJIMHCKOM CepHH KHAaHWT W TPaHaT acCOLMMPOBaHbl ¢ BGHOTHTOM,
MYCKOBHTOM H MUK POKJIHHOM.

IlltepuGepkcKo-yacTlaBCKasA MecTpas CepHs pa3BHTa, TJIaBHBIM 00pasom,
B Paraiickoii 30He, rme cormacHo mpexuum npexactasneHuam M. Koyreka
[31] u K. Benemwa [10, 1] NpPOXOMMT TeKTOHHYECKHH KOHTAKT MEX[Y
cO6CTBEHHO MOJIIaHYBCKHM M BbIJIeJIEHHbIM MePBBIM U3 HA3BAHHBIX  ABTOPOB
KYTHOTOPCKMM KpPHCTa/UTHYeCKHM KoMmiulekcoM. [Topoap! 310i cepHH BCTpe-
YAIOTCA TAKXe W Ha TeppHTOpHM 0oBOMX Ha3BaHHbIX KoMmiUlekcoB. Ha ocHose
U3YYeHMA JIMTOJIOTHYECKHX IIepeXOoB LUTepHOePKCKO-YacIaBCKOM CEpHH,
C O[HOH CTOPOHBI, B COBCTBEHHO MONIaHYyOCKHH, a ¢ ApYroi, — B KYTHOTOp-
CKMIl KpPHCTAJUTHYECKHH KOMIUlekc ObUI0 crenaHo 3akimoyeHue [33] o Tom,
4TO IOPO/bI ITOH CEPHH CIIYXAT CBA3YIOLUHM 3BEHOM MeXIYy KOMIUIEKCAMH,
KOTOpble TaKMM 06pa3oM MpefCTaBJIAKT EIUHYH JIMTOCTpPaTUTpadHyecKyio
enuauLy. CXofHble pe3ylbTaThl MOITYYeHbl H HA OCHOBE TEKTOHHYECKHX H Teo-
dusnueckux uccneposanuii [37, 28] .

[Moponpt MosIaHyBCKOro KOMIJIEKCA CIIOXEHbI B €ro ceBepHOM (KyTHO-
TOPCKOM) YacTH JBYCIIOJAHBIME M GHOTHTOBBIMH IaparHedcamu, MHTMaTH-
TAMH H OpPTOTHEHCAMHM, COMepXalMMH JIMH30BHIHbIE Tena amMpHOOIHUTOB,
CKapHOB M H3BECTKOBO-CHIMKAaTHbIX mopon. MHpexc-MuHepamamu B MeTa-
NeJMTax, a WHOTJA M B MHTMATHTaX ABJIAKTCA IPAHAT, CTABPOJIUT H CHIIIH-
manuT. H0xHee, B 30Hax Oonee cunbHOro MeTaMopdH3Ma, MongaHyGckHe
Nopoapl NpeacTaBjieHbl GHOTHTOBLIMH, CHWUIMMAHMT-GHOTHTOBBIMM H KOPIH-
epUT-GUOTHTOBLIMH TMaparHeiicaMM W MUTMAaTHTaMH C pe[IKHM rpaHaToM. Kax
nokazaHo B. 3oyBexom [52] u U. Kpymuuxoir [32], MUrmMaTuThI IIpHHALTE-
’aT K BecbMa pacrpoCTpaHeHHOMY THIy B MonpaHyouxkyme. McxoaHerd ma-
TepHasl HMeJl MeJIHTOBYI0 NMPHPOAY ¢ NOAYMHEHHBIM KOJIMYECTBOM MCAMMHTO-
BBIX CTIOEB.

XapakTepHOH 0cOGeHHOCTBI) ONMCHIBAEMOTO pailOHa ABIIAETCA CYLLUECTBOBRA-
HHe MeTaMOpGhMUYECKOH 30HANBHOCTH, MpPHYEM CTeNeHb MeTaMop¢H3Ma BO3-
pacraeT ¢ ceBepa Ha 10T B HanpapJieHuH K LleHTpansHo-Monpgany6ekomy Ty To-
Hy [33]. Kak mokaspiBaer puc. 1, Ha KOTOpOM IpOBe/IeHbI H30Tpafibl, OTMe-
yapoume o06nacTH CYIIECTBOBAHWA COOTBETCTBYWILUMX HHIEKC-MMHEDANOB B
MeTarnejMTax, cnabo MeraMophH30BaHHbIE IOPOIbl PYOTHOTOPCKOTO KOMIIIEK-
ca 00pa3yloT XJIOPHTOBYI0 H GHOTHTOBYIO 30HBI C PENIKO BCTpevarouMMCs Ipa-
HaToM. [lofropxaHckuii KpHCTANIHYECKHH KOMIUIEKC B CeBepo-3anaiHoil
YacTH PyOHbIX TOp HaXOOMTCA B TPAHATOBOM 30He (C peKHM CTaBpOIIHUTOM),
a Ha wre — B KHaHHTOBOH 30He. ManuHckas cepus u KyrHoropckui (ceBepo-
MOJIIaHyGCKHit) KOMIUIEKC BBINOJIHEHbI TIOPOJaMH KHAaHHTOBOW 30HBI C pe/i-
KHM TNpUCYTCTBMEM CTaBPOJIMTa B TOpOJaX OMNpe/e/leHHOTO XMMHUYECKOIo
cocTaBa. Hexoropme Nopoibl OTHOCATCA K ]‘paHaT-KMaHMT-ﬁlHIOTl’lT-OpTOKJIaEIO-
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Boii cybdaumu, soinenenHon B.A. TneGosuuxum [3] B pamkax ampubonuro-
Bo#t chauuu. MHTepecHO OTMETHTh, UTO KHAHWT BCTPEUYAETCH He TOIIKO B MeTa-
MejMTax, HO 4 B MMIMaTHTaX, a YJIbTpaMeTamMOpdu3M HabwoIaeTca yxe B
KHaHWHTOBO# 30He [36].

M3orpapa cHIUTHMaHMTa MepeceKaeT KYTHOTOPCKHA KOMIUIEKC M He COBIa-
[aeT ¢ MpOTAXEHUeM TeOJIOTHUYECKHX CTPYKTYp, YTO, B YaCTHOCTH, CITYXHT
O[HMM M3 [0BOJOB NMPOTHB pa3feNieHHA KYTHOTOPCKOTO M I0XKHOMOJIaHy6-
CKOro KOMIUIEKCOB Ha OCHOBAHMM CTeleHH MeTaMopdH3Ma CJIaraiiux HX
nopon. HkHaa yacTe MONAaHYyOGCKOro KOMIUIEKCA CIIOXeHa OHOTHTOBBHIMH
M OHOTHT-CHIVIMMAHHTOBBIMH NaparHeHCaMM H MHTMaTMTaMH C XapaKTepHbIMH
CKOMJIEHHAMH KBapua H cuiutiManuTa (pubponura), HANMOXKeHHBIMH Ha IpeB-
HHe cTpykTypbl. Hakonel, HemocpencreeHHo k llenTpansho-MonpanyGekomy
WIyToHy, 06Gpa30BaHHOMY IpPEMMYLIECTBEHHO MYCKOBHT-GHOTHTOBBIMHM TIpa-
HUTAMH M a[aMeJUTHTaMH, TPUMbIKaeT KOPOWEPHTOBAA 30Ha, CIIOXeHHas GHO-
TUT-KOPIMEe PUTOBLIMH TaparHeiicaMy ¥ MHTMaTHTaMH C HEeMOCTOAHHBIM COJIep-
KaHHEM CHJIJIHMAHWTA, TPaHUTa M KaJlMeBOTO MOJIeBOTO 1INIaTa.

Takas mocneqoBaTensHOCTh MeTamMOpdHYeCKMX 30H MecTaMH IlpepBaHa
JIOMEJIOBBIMH H TOCJIEMEIIOBBIMH TEKTOHHYECKHMH HapYLUICHHAMH . BC.TIGHCTBHC
3TOTO B pAe CITyuyaeB M30rpaisl MPOXONAT BOOMb 30H paznomoB. Hampumep,
B ceBepo-3anafiHoi yacty PynHeix rop 61okH, coOTBeTCTBYIOLIME TPaHATOBOM,
GHOTHTOBOH M XJIOPHTOBOH 30HaM, CONPHKACAIOTCHA Yepe3 30HbI PA3JIOMOB C
MOYTH HeMeTaMOphH3OBaHHBIMH BepPXHENpPOTEPO3OHCKHMH ocankamH. [lanee,
30H2 pa3noMa Y 1ro-3amaJHOro MOJHOXbA PYIHBIX rop OTOeNAeT rpaHaTOBYIO
30HY, CIIOXEHHYH0 MOPOJIAMH MOATOPXAaHCKOT0 KPHCTAJUTHYECKOr0 KOMILUIeKCa,
OT KHAaHUTOBOH 30HBI. AHAJIOTHYHO pa3/IOMBl H 30HBI CMATHSA, CONPOBOXIAI0-
umMecA NpoABNeHUAMH mHadTope3a B Patafickoit 30He, B HEKOTOPBIX CITydasaX
ABJIAIOTCA NPUUMHON HapyllleHWs NOCTENeHHOTO Mepexofia ABYCIIIAAHBIX IHef-
COB M CIIIOJIAIHBIX CIIAHLEB CEBEPOMOJIIAHYGCKOrO (KYTHOTOPCKOr0) KOMIUIEK-
€a B CHJUTHMaHHT-OHOTHTOBbIE MaparHeHChl H MHTMATHTBI 0XXHOMONJaHY6CKO-
TO KOMIUTeKCa.

[Togxon k pelleHHI0 BONpOca O BO3pacTe MeTaMopgu3Ma MOpold B ONHCHI-
BaeMOM pETHOHEe 3aBHCHT B TIepBYI0 Ouepe[b OT TOTO, BOZHHMKIIA JIH YCTaHOB-
NeHHasi MeTaMop(duueckasa 30HAIBHOCTH B XOJ€ OHOTO 3Tala perHOHabHOTO
MeTamMopdH3Ma, HIH MeTaMOpHYecKHe NpeoGpa3oBaHMA B Pa3jIHUHBIX 30HaX
(WM rpynnax 30H) IPOHCXOIMITH B Pa3HbIe MOMEHTBI FeOJIOTHYeCKOH HCTOPHH
peruoHa.

Haxopku ranex u o6momioB cnabo MeTaMopdH3I0BaHHBIX MOPOJ, B 30KeMG-
puiickux KoHrnoMepatax Pymuerx rop [15, 21, 22] M keMOPHICKHX KOHIIIO-
Mepartax GappaHmus [19], a TakXke TpaHCTpeCCHBHOE HajleTaHMe HEMeTaMop-
(u30BaHHBIX HHXKHeNANeO030HCKUX (OpHOBUKCKMX) oBpazoBaHuii 1a cnabo
MeTaMopdH30BaHHbIE BepXHENPOTepO30icKHe Mopons! B paiose [lparu [16]
MO3BOJIMIIM BBICKA3aTh Npeanonoxenue [17, 45, 33, 49] o ToMm, UTO CTAHOBIIE-
HHe MeTaMOp(dHUYeCKOH 30HANBHOCTH, MO MeHbILEH Mepe BIUIOTH 10 KHaHH-
TOBO# 30HBI, GbUIO pe3yJIbTaTOM JIONANEQ30MCKOT0 (aCCHHTCKG-KaJ0MCKOr0)
PETHOHANIBHOTO MeTaMOpdH3Ma YMepPeHHBIX JaBJIeHHIA.

Bo3HMKHOBEHHEe MMHepaJIbHBIX aCCOUMALMHA “’KaTa30Hbl” ¢ CHJUTMMAHMTOM
H KOpOMEPHTOM IIpH MeTaMOpGhH3Me HH3KHX HABJIeHHH GOJIbILMHCTBO MCCIIE-
nosateneit [38, 45, 33, 35, 36, 49] cuMTaeT OTOPBAHHBIM BO BPEMEHH OT pe-
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THOHA/ILHOTO MeTaMOppH3Ma yMepeHHBIX [aBjeHHH. B mons3y takoro mpep-
TMOJIOKe HUA CBUIETENIbCTBYET HECOTIIACHOE HATOXKeHHE KBapU-CHUTHMAaHHTOBBIX
CKOMJIeHHA Ha GoJiee paHHMe CTPYKTYphI, [UIA KOTOPhIX XapaKTepHa CHHKHHe-
MaTHYeCKas KpPHCTA/UTH3aLUMA KMaHWTa ¥ rpaHata [35, 36]. Ilpu atom Gonee
MO3HHA MeTaMOpdH3M paccMaTpHBAeTCA KaK TepPUMHCKHH M CBA3aHHBIA C
BHefipeHreM LlenTpanbHo-MonnanyGekoro IutyToHa, NpenooKHTENIbHO HMeo-
ILIETO Te pUMHCKHIA Bo3pacT ('’mepHnyToHHYecKHi' MeTaMopdH3M) .

K ToMy e BpeMeHH yKa3aHHble aBTOpBI IIpHYpPOYHBAIOT 0bpa3oBaHne MMUT-
MaTHTOBBIX CTPYKTYp B NaparHeiicax, opTorsericax u amdudonutax. bnuskon
TOUKH 3peHus npugeprcipaerca M. Kpynuuxa [32]. Ilo ero Muenuio, onHako,
TepLUMHCKHI peTHOHANIbHBIA MeTaMOopbH3M (CONpPOBOXIABLIMACA KOPIHE PHTH-
3auMeii mopof H 06pa3oBaHHEM KOPOMEPHTOBBIX MHITMAaTHTOB B 30He, MpPHMbI-
kawoueit K LeHTpansHo-MonganybckoMy IWIyToHY) GbLT HanoxeH Ha MOPOJIBI,
paHee MeTaMOp(hH30BaHHble H MUTMAaTH3HPOBAHHbIE B YCIIOBHAX CH/UTHMAHHT-
aJIbMaHOMHOBOH Cy6daummu, 4To NpHBENno K BO3HMKHOBEHHI0 [BYX Pa3HOBO3-
pacTHbIX TeHepalmii MurMaturoB. Hamporus, ®. ®enrox [20] nomnaraer, uro
MeTaMopdMuecKHe Tpolecchl, NPOXOAMBIIME B YCIOBHAX YMEpPEHHBIX H
HH3KHX [1aBJleHHH, He ObUIM pasfesieHbl 3[1eCh 3HAYHTENIBHBIM NPOMEXYTKOM
BpeMeHH H MMeJTH Te pUMHCKHI BO3pacT.

AHaNHTHYECKAas METONHKA

O6pa3usr oA aHanu3a (BecoMm 5S—10 Kr) ObUIH B3ATH M3 NOPOX, NPE/ICTAB-
JIAKIIMX pa3Hble JIHTOCTPATHT padMyecKHe eIMHHLBI Pa3IMYHbLIX MeTamMopdHu-
YeckHX 30H (1a6n. 1). Bce o6pasupi mpencraBnsmiu MeTaMophH30BaHHbIE
ocajovHble IOPOIbl (METANENHThI) , IPHYEM HeKOTOpble OblH B GOMNbLIEH WM
MeHblleli cTelleHH 3aTPOHYTHI MPOLIECCaMH YIIbTpaMeTaMopdH3mMa.

Conepxanusa Rb u Sr onpenenanuce Macc-ClieK TPOMeTPHYECKHM METOLOM
H30TOMHOTO pa36GaBiieHHA Mociie HOHOOGMEHHOrO BhIJENEHHA ITHX 3JIeMEHTOB
M3 OIHOM HaBecku o6pasua. M3oronHoe otHowenne Sr®7/Sr®¢ merwmcnanocs
Mo pe3ynbTaTaM aHalu3a ¢ Jo6GaBlieHHEM MHIHKAaTOpa, NIPHYEM [JIA HOPMAJIH-
3aLMM NOJYYeHHBIX 3HAUCHHUH K BelIMYMHe Sr8¢/Sr®® =0,1194 ucnonwzosancs
MaTeMaTHYECKHH ammnapaT MeTO[a [BOHHOIO M30TONMHOro pa3bGaslieHus. B BbI-
YMCIIeHHble 3HaYeHMS HOPMAJIH30BAHHBIX OTHOLUEHHWH BBOOMJIACH NOMNpABKa,
YUMTBIBAIOILAA OTIIHUHME MOJTYYeHHbIX Ha [IBYX Macc-CIeKTpOMeTpax CpedHHX
3HaYeHHil HOpMamH30BaHHBIX oTHoweHmit Sr®’/Sr®® B crammapriom Kap6o-
HaTe CTPOHLMA MaccauyceTTCKOro TeXHOJIOTMYeCKOTo HHCTHTYyTa (JiiMep H
Amenn, naptus N 492327) ot 3uavenus 0,7080, cuMTamOLIerocs JIyylMM
onA aroro craHpapra. Cpenuue 3HaueHusa coctansanu 0,7081 * 0,005 (lo)
u 0,7082 + 0,0005 (lo). INlompoGHocTH MeTOAMKH NpuBeleHbl B paGoTe
9.C. Bapuasckoit ¢ coasropamu [2]. KoadduimeHTsl BapHaumy OTHOLIEHHH
Rb®7/Sr®6 u Sr®7/Sr®¢, BriuncnieHHble HA OCHOBAHHM PACXOXIEHHA pe3yIib-
TaTOB NapajuleNibHBIX aHAJTM30B, COCTAaBNANMM cooTBeTcTBeHHO 0,70 (26 an.)
1 0,20% (39 an.).

Bo3pacT BBIVMCIANCA MOMMHOMMAIIBHBIM METOJIOM HAWMEHBLIMX KBajpa-
ToB [51, 6] mocne rpaduueckoro mpeacTaBlneHHA pe3y/IbTATOB HA IBOJIOLMOH-
HBIX gMarpamMmax B kKoopauuatax Rb®7/Sr®® — Sr®7/Sr®6 . Mcnoneaosanace
KOHcTaHTa pacnana Rb®7, pasmas 1,39 - 107" rog™". Ilorpeumoctu Bo3pacta
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Ta6nuual

Crparnrpadmueckoe MOJOKeHHe M CTeneHb MeTaMOpdH3IMA NPOAHATHIHPOBAHHBIX
o6pa3sloB MeTANEJMTOB M MHIMATHTOB

OG6pa3ibl, NpeacTaBAAwLHEe PAITHIHEIE murocTpaTHrpadHYecKme
& IMHHM BT
Nonrop- .
MeTtamopduuecKue — T f::g::fp i
on ropcKHi Kpucsi- | MamwEccan craBcKas HyBGckuit
KOMIUTEKC mauecKuit | CEPHA nectpas KOMIUIEKC
KON cepHA
nexkc
XnopuToBas H 6uo- 16, 17,
THTORAA 18,19,
40,41
I'panatoBas 15
KuaHuTOBaA 13*, 14, 20*,
22%. 37
CHINHMAHHT-MYCKO- S8 %% 21%,42%,
BHTOBaA 43
CunnuMaHuTOBas 4,7, 12*
KopomeputoBas 10%**, 9%
11*, ‘tt,
44l'lit

* MHIMATH3HpOBAHHEIE TOpOMbi. ** BHOTHTOBBIA MHIMAaTHT, HECMOTpA Ha TO, 4TO o6-
pasel BIAT B CH/UTHMAHHT-MYCKOBHTOBOH 30He, OH BechbMa Gorar KHawHToM M co-
[EpXHT TONBLKO Clebl CHUTKMAHWTZ H MYCKOBHTa. *** OGpasusl BaATH H3 mnopon,
Npe/ICTAB/ADIMX JHTONOTHYECKHE Nepexoibl MAIHHCKO# CepHH B 10xHOMONIaNy G-
CKHI KOMIUIEKC.

H NepBuyHOro otHowenus Sr®’/Sr®® BeipaxeHbl B BHAE ONHOTO CTAaHAAPTHO-
TO OTKJIOHeHHA. BbluMceHHe MapaMeTpOB perpeccHH Ha 3BOMIOUMOHHBIX [IMar-
paMMax MPOH3BOJHIOCH C MOMOLUBIO CMIEUMATIBHO COCTABIIEHHON MpPOrpaMMB,
KOTOpasi MO3BOJIAJIA YCTAaHABJIMBATh COOTBETCTBHE [AHHBIX OIHOH H3 MO-
menei, pa3paBortaHHbix MakuHTaiipom c coaBtropamu [39]. H3oxpouHas mo-
nenb [ mpenmonaraet, 4To BCe YKIOHEHHA TOYEK OT MPAMO# perpeccHH o6ycos-
JIeHb! JKCNEepHMEHTANbHbIMH oumbkamu. Ecmu cpepsmit xkBampar B3BelleH-
HbIX OTKJIOHEHHH TOYeK OT anmpoKcHMHpywwe# npamoi muHuM (CKBO)
CTATUCTHYECKH MpEBBIILAeT eMHHLY, TO ICHCTBYET O[IHA H3 IPOXPOHHBIX MO-
fejied, KOTOpble MOMAPa3yMeBAlT CYIUECTBOBAHHE TeOXHMMUYECKHX MPHYHH,
BbI3BIBAOIMX H36BITOUHBIH pa3bpoc ToYek.

Monpems Il npepnonaraer, uyro “reoxuMuyeckas OucHepcHs’” MO OCH
Sr®7/Sr®® nponopumonamsHa mucnepcun mo ocu Rb®7/Sr®°. 3ta mopmems
NPUroHa [UIA KOTeHeTHYHbIX 0Gpa3uoB, NMpeTepneBILMX HEKOTOPOE MOCTKPH-
CTa/UTH3aLMOHHOE Tepepacnpenenekue pagHoreHsoro Sr®’, a takke nna o6-
Pa3LOB ¢ OJIMHAKOBBIMH NepBHYHbIMK oTHoweHHamu Sr®7/Sr®% | Ho Heckoms-
KO pasnuyawimmuca Bo3pactamu. Mopens Il npepmonaraer, uto “reoxumu-

ueckas aucnepcua’ no ocu Sr®7/Sr®® we 3amucut or Rb®7/Sr®®, u npuronua
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IUIA OIHOBO3pACTHBIX 06pa3loB, TMepBHYHbIE OTHOLUEHMA B KOTOPBIX ClleTKa
Konebmorca.

Monens IV npepcrasnaer coGoit komGuHamio mMopened I1 u II1. [Tporpamma
TpeOyeT npenBapHTENbHOH OLUEHKH 3KCMEePHMEHTANIbHbIX TOTPeLUHOCTEH OT-
nomeruit Rb®7/Sr®® u Sr®7/Sr®°, xoTopelie onpenensnMch NpUBeaEHHBIMM
Bbllle K03(dHLUHEHTAMH BapHALMH, OCHOBAHHBIMH Ha PACXOXIEHHH pe3ylib-
TaTOB NapaJUleNIbHEIX AHAH30B.

IpenmouteHne, OKa3piBaeMoe B KaXIOM KOHKPETHOM Clyuae TOH HIH
HHO# 3poxponHoil mMonermH mpu CKBO > 1, MoxkeT ObITh OCHOBAaHO Ha COve-
TAHWH 3HAKOB BemuwMHbl tg B (cM. mocneguue cronbusl 1abn. 3 u 4) s
mopeneit 11 u III. OTa BenMuMHA BhIMMCNAETCA KaK YTNoBoi KoadduumeHT
NpAMOii perpeccu B cHcTeme koopmuHatX; — | 8 (Y)/S (Y} |, tne X; —
otrowerme Rb®7/Sr®¢ 8 i-om obpasue, 8 (Y;) — yxnoHeHue TouKH i -0 06pas-
1a ot 3poxposi Bons ock Sr®7/Sr®® u S(Y;) — mnpensaputensHO OUEHeH-
HOe (IKCMEPHMEHTANbHOE) CTAHMAPTHOE OTKJOHeHwe mo ocu Sr®7/Sr®®
mnsa i-ro o6pasua [34, 6]. Ecnn Berumcrenue nna monened 11 w Il npusommr
K TIONIOXHTebHBIM 3HaueHuaM tgf, To Gornee BepOATHA NEHCTBEHHOCTh MOJIETH
II, ecmu xe moONyualOTCA OTpHLATENbHbIE 3HAUEHWA, Cle[yeT MNpeanoyecTb
mopems I1I.

Pesyneratel H HX ofcyxneHHe

AHalMTHYeCKHe [aHHble NpuBefeHel B Tabn. 2. Bo3spacTHble 3HaueHHA,
NoJTyyeHHble [UIA [POaHAIHIHPOBAHHBIX 00pa3loB, OYEBMIHO, MOTYT OIpe-
nenatca TpeMs HaKTOpaMH: NMPHHATUIEKHOCTBX WX K TOH HIIM MHOH JIHTO-
CTpaTHrpaHUeCKOH eMHHIE; CTeNleHbI0 MeTaMOP(H3Ma, 0OCOGEHHO B TOM CITy-
Yae, eclli MeTaMOp(GH3M B pa3NHYHBIX 30HAX NMPOXOJM/I He OJIHOBpEMeH-
HO: M CTeNeHbl0 MHIMATH3alHH Nopof. ITH GaKTOphbl CIYXKWIK OCHOBOH s
obGbempHenna o6GpasuoB B rpymnsl (1a6n. 3 W 4) M NOCneAywIEero BbIYKC-
JI:I4C}I]H£ MX Bo3pacTa ¢ nomouplo rpapuyeckoro meroma J1.0. Huonaicena

0].

Kax cnenyer u3 1abn. 1, HauGonbliee KonHuecTBo 06pa3uos G0 npoaHa-
MH3MPOBAHO [UlA MOPOI MAJIMHCKOMH cepuH, npuyeM obpasusr 10, 11 u 44 npen-
CTaB/IA/IM JIMTOJIOTHYECKHE TepeXOabl MAaTMHCKOH CepHH B I0XKHOMOJIIaHyG-
ckuit Komruiekc. Ilpeanonaranoces, 4ro mompo6HOe re0XpOHONOTHYECKOE H3Y-
yeHMe 00pa3uOB MOPOM 3TOH CEPHH [AcT BO3MOXKHOCTh CYOMTh 06 OJHOBpe-
MEHHOCTH HIIH Pa3sHOBPEMEHHOCTH MeTaMOp(dH3Ma B CeBEpPOMONIaHYBCKOM
(KYTHOropCKOM) H I0XHOMOMNIaHYGCKOM KOMILIEKCaX, OTHOCHMBIX B HEKOTO-
pbix paborax [38, 10, 11] x pa3nuuHbIM CTPYKTYpHBIM 3TaxaMm Yewckoro
MaccuBa, a B apyrux [37, 33, 54, 28] — k ofHOMY H TOMYy € CTPYKTYpHOMY
ITAXKY. _

IonyyeHHsle pe3ynbTaThl Ipe[CTABIIEHBI Ha IBONIIMOHHON [qMarpamme
(puc. 2). llna 06pasuoB cOBCTBEHHO MaTHHCKOM CEpHH BBIMMCIIEHHBIH BO3pacT
cocraBnset 499 * 13 muH. neT npu nepBHuHOM oTHOweHun St®7/Sr®¢ | pap-
Hom 0,7092 + 0,0010 (perpeccua N° 1, Ta6n. 3) . Bkmiouenue oGpasuos 10, 11
¥ 44, kax BuaHO u3 Tabn. 3 (perpeccus N° 2), He H3MeHAET 3HaueHMi Bo3pac-
T4 H NEPBHYHOTO OTHOILUECHHMA, YTO IMOATBEPXKOAET ClPaBeUIHBOCTh OTHECEHHA
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AHaMMTHYECKHe [aHHbIe

Ta6bnuua 2

87,c.8
OGpazen Rb, mr/r | ST o, mxr/r Rb®7/5c%6 St°7/8r%¢
PynHoropcKHA KOMIUIEKC
16-Ye 39,7 154,0 0,780 0,7101
17-Ye 22,5 194 ,4 0,335 0,7135
18-Ye 106,9 79,7 3,928 0,7423
19-Ye 38,5 124,2 0,899 0,7234
40-Ye 94,1 187,8 1,451 0,7169
41-Ye 99.6 132,5 2,184 0,7371

[MoaropaHCKHA KpPHCTAa/UIHYeCKHA KOMIUIEKC
15-Ue 82,1 1,500 0,7215
ManuHckas cepus
5-Ye 62,5 132,0 1,372 0,7195
10-Ye 170,2 1323 3,735 0,7353
11-Ye 139.8 106,5 3812 0,7358
13-Ye 106,6 198,4 1,557 0,7198
14-Ye 113,0 182,3 1,796 0,7208
20-Ye 223,1 67,8 9,588 0,7743
22-Ye 221,3 87,7 7,339 0,7615
37-Ye 207,0 136,5 4,404 0,7395
44-Ye 183,1 111,6 4,763 0,7420
lltepubeprcko-YacnaBckas nectpas cepHs
21-Ye 1939 90,8 6,203 0,7494
42-Ye 1442 138,0 3,032 0,7276
43-Ye 1458 73,2 5,787 0,7413
0kHOMONOaHyGCKUH KoMIIeKe
4-Ye 2744 41,3 19,477 0,8397
7-Ye 94,6 201,8 1,359 0,7211
9-Ye 162,1 1295 3,632 0,7352
12-Ye 89,0 2457 1,048 0,7128

71X 00pasuoB K MalMHCKOH CEepHM, M IOKa3bIBaeT, UTO Ha BCEH IUIOLIAIM
PACTIPOCTpaHeHHA MOPOL MaTTMHCKON CEPHH, T.e. B CEBEPHON (KYTHOTOPCKOI)
¥ I0KHOM uacTAX MONIaHy6CKOTO KOMIIeKca, perHOHabHbIH MeTaMopdu3m
MPOMCXOIHII OHOBPEMEHHO.

Pacnonoxenne Touek 0Opa3uoB, NMpelCTaBIIAIIMX MOATOPKAHCKHH KPH-
cTaUlHueckuit Kommtekc (0o6p. 15), wrepHGepkcKo-4ac/IaBCKY0 MNECTPYIO
cepuio (06p. 21, 42, 43) u xHOMONHaHyGckui komnnekc (06p.4,7,9,12),
OTHOCHTEITBHO H30XPOHBI, TOJYYEHHOH 1A NMOPOJ MAaJIMHCKOH CepHH, MpH-
BOIMT K HEKOTOPHIM BaXKHbIM BhiBofam. Touku obpa3uoe 4, 7,9 u 15 (puc. 3)
B Npefenax 3KCIepHMEeHTAJIbHBIX MOTPELIHOCTeH JIeXaT Ha ~MAaJIMHCKOH ' H30-
XpOHe H MOKAa3bIBAKT, YTO MeTaMopdHuecKHe Npoleccsl B MOpojax MOArop-
JKAHCKOTO H HOKHOMOJIaHYB6CKOrO KPHCTA/UIHYECKHX KOMIIJIEKCOB MPOHCXO-
IMJIH B TO e BpeMs, YTO M B MOPOAaX MaJIMHCKON CepHH (BO3MOXKHOE HCKIIIO-
uenne — o6p. 12), a mopons! 1Tep6epicKO-4acnaBCKo# NMeCTpoil cepuu, ove-
BH[IHO, MNOJBEPIIMCh BIHAHMIO GoJiee MO3AHHX IMPOLECCOB, NPUBEILIAX K
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TabGnuwua 2
Rb-Sr BO3pacT U NEpPBHYHBIE OTHOLUCHHA sP7/sP% man rpynn obpa3uos,

:‘::pec- Ipynna obpasuos OGpasusi Mosens
1 ManuHckas cepust 5,13, 14, 20,22, 37 I
2 To xe 5,10,11,13, 14, 20, 22,37, 44 I
3 ManuHckas cepus, nogropxan-  4,5,7,9.10-15, 20, 22, 37, 44 I

CKHHt M 0XHOMONaHy Geku i
KOMIUIEKChI
4 To xe To xe Ge3 obp. 12 I
5 PyaHoropckuit Kommnnekc 16-19,40,41 I
11
11
6 Maparueficsl 7,10, 14,15, 37 [
T MurmatiTel 4,9,11,12,13,20, 22,44 I

* OrHwie OT e/IMHMLBI He3HaYMMo ¢ 95%-Hol NOBepuTenbHON BepOATHOCTHIO.

Hapyienuto Rb-St cuctem B maciraGe B3aThix 06pasuos. [TogpobHee 06 3toM
OyneT cka3aHo HHXe.

YcranoBneHHasa OGWIHOCTD pacnonoxeHua Touyex oOpa3loB NOPOJ MaJiMH-
CKOH CepHM, NMOOTOPNKAHCKOIO H IOKHOMOJIIAHYOCKOro KOMIUIEKCOB [aer

Ta6nunad

Rb-Sr BO3pacT W NepBHYHbIE OTHOLUCHHSN se® TISrB" anA rpynn obpasuos,
:::pec— I'pynna o6pasuos O6pazen Monens
1 KuaHuToBas 30Ha 13, 14, 20, 22,37 1
2 I'paHatoBas u KuaHHTOBaA 30Hel 13, 14, 15, 20, 22, 37 1
3 KuanutoBas n cwinmanutoBas  4,7,12, 13,14, 20, 22, 37 I
30HBI

) I
m
- To xe To xe Ge3 obp. 12 I
5 I'panatoBas, KHaHuToBaA M cun- 4,7,12-15,20, 22, 37 1

JIMMAaHHTOBAA 30HLI

6 To xe To xe Gea o6p. 12 I

7 Kopnuepuropas 30oHa 9,10,11,44 I

8 CunnumaHHTOBaA K KopmHepu-  4,7,9,10,11,12,44 I
TOBaA 30HBI

9 I'panarobasi, KHaHHTOBAs, CHII- 4,7,9,10-15, 20, 22, 37, 44 |
NIHMaHHTOBAA H KOpPIMEepPHTOBAS
30HBI

10 CHNNMMaHHT-MYCKOBHTOBAS 5,21,42,43 I

30Ha I

i

* OT/IIHYHE OT e[MHMLLI HeIHauMMo ¢ 95%-Holf MOBepHTENbHOR BepOATHOCTHIO.
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NpeacTaBJAKWHX pa3HiHble JTHTOCTPGTHFPGQJH‘!CCKI{Q €1HHH LbL

Bospacr, muH. et (sr® 71’51'86)0 CKBO tg f
499 113 0,7092 £ 0,0010 0,70 =
499 * 13 0,7092 % 0,0009 0,41 =
482 16 0,7101 £ 0,0005 1,44* =
478 * 6 0,7106 £ 0,0006 0,63 -
724 * 35 0,7079 % 0,0009 31,58 -
600 % 290 0,710t * 0,0031 1,00 0,2188
640 % 160 0,7096 *0,0046 1,00 0,0145
457 £ 38 0,7113 £ 0,0015 0,84 =
485 16 0,7095 £ 0,0008 2,25" =

BO3MOXHOCTb BBIMMCIIMTb i 3TMX 006pasuoB o6Lyi0 JIMHHI0 pPerpeccHH,
Kak Bumso u3 T1abn. 3, BbMWcieHMa npuBodsAT nubo k Bo3pacty 482 +
t 6 mm. ner u (Sr®7/Sr®¢) = 0,7101 * 0,0005 (perpeccun N° 3), mmbo
(npu McknioueHHn 06p. 12) COOTBETCTBEHHO K 3HAaueHHWAM 478 + 6 muH. metT

NpeAcTaBIAOLIHX Pa3H4Hble MeTAMOPdHYECKHE 30HBI

Bo3pacT, MITH, J1eT (sr®7/8r%6 )o CKBO tg B
503 £ 15 0,7088 % 0,0012 0,81 =
495 * 14 0,7096 * 0,0010 0,98 _
484 £ 6 0,7096 % 0,0007 2,62 —
506 % 41 0,7083 £ 0,0014 1,00 -0,0405
484 £ 9 0,7095 £ 0,0011 1,00 -0,0210
478 t 6 0,7107 £ 0,0008 1,29% -
482 6 0,7099 £ 0,0006 242 -
504 * 43 0,7088 £0,0013 1,00 —0,0452
482 t9 0,7098 * 0,0010 1,00 -0,0283
477 %6 0.7108 % 0,0007 i1 =
4502120 0,7121 *0,0066 0,04 _
480 6 0,7098 £ 0,0007 2,23% —
482 6 0,7100 £ 0,0006 1,57* s
411 %27 0,7110 % 0,0017 3,74 _
401 42 0.7115 + 0,0020 1,00 0,1583
411 £53 0,7109 * 0,0033 1,00 0,1734
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Puc. 2. 3BoNMOUMOHHAA [OMAarpaMMa [Ui1 MNOPON MAIHHCKOH cepHM
1 — xuanuTOBAR 30HA; 2 - CHINTMMAHHT-MYCKOBHTOBAA 30HA; 3 - KOpOMepHMTOBAA 30HA
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Puc. 3. DBONOUHOHHAA JHarpaMMa Ui NMOPOM MOArOPXAHCKOI'O KPHCTAJUIMYECKOI'o
xommnexca (1), wrepHGepkcko-dacnasckoit necTpol cepun (2) u wxHOMonaaHyGckoro
KomIekca (3)

IMoka3aHo pacnoloxeHHe TOYeK OTHOCHTENIBHO H30XPOHBI ¢ Bo3pactom 499 13 Mo,
7eT, NOCTPOEHHOA AUIA NOPOI MBTMHCKOR CepHH
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u (Sr® 7}Sr”‘)o =0,7106 + 0,0006 (perpeccus N° 4). B oboux ciyuasx gaH-
Hble COOTBeTCTBYiIoT Mojenu I, T.e. oBe npsAMble perpeccMH TNpeACTaBIIAOT
co60H H30XPOHBI.

Toukn 06pa3sloB craHNeB PYIHOrOPCKOTO KOMIUIEKCA, B3ATHIX B XJIOPH-
TOBOH M GMOTHTOBOH 30HaX, He 00pa3ylT eOWHOH JIMHeHHOH MOCnenoBaTellb-
HOCTH. PacmonoxeHHe WX OTHOCHTENBHO M30XPOHBI ¢ Bo3pacTom 482 =
+ 6 MiH. et (pHC.4) yKa3bIBaeT Ha OTCYTCTBHE B 3TO BPEMA M30TONHOMH ro-
MOTEHM3aIMH ST B MCCNeOBAHHBIX NMopojax. [IpaMas perpeccus, mpoBeneH-
Hasg Yepe3 3TH TOYKH, NpefcTaBiAeT coboit spoxpoHy (perpeccus N° 5, T1abn.3),
MpHYEeM CoYeTaHMe 3HAKOB BeJIHUMHBI tgf ompemdenseT [eHCTBEHHOCTh MOMIEJIH
III, mpennonaraiwowei HeONHOPOAHOCTh NEPBHYHBIX OTHOweHmit Sr®7/Sr®¢
B NpOaHAIH3UpOBaHHbIX 0Opa3uax. KpaiiHe OCTOPOXHO MOXHO Ipeanonarats,
YTO BBIUMCIIEHHOe 3HaueHWe Bo3pacta 640 + 160 MnH. net xpaHut "namarte”’
o Gonee npeBHeM coOBITHH, yeM MeTamopdusm 482 + 6 MUIH. NleT Hasam, of-
HAKO TeOJIOrHYeCKHH CMbICIT TaKOT0 COOBITHA [OJDKEH CTaTh npeaMeToM Goree
nofpo6HOro obcyNIeHHs.

IToBenenne maotonoB Rb u Sr B ocamouHbix mopopax mpu MeTtamopduime
HHM3KHX CTYTIEHEH HEIOCTaTOYHO M3yueHO. YacTo H30TONMHOE ypaBHOBEIIMBAHHE
Sr pocturaeTcA B MOPOIAX, MeTaMOPGHU30BAHHBIX B YCIIOBHAX 3€JIEHOCIIAHIIE-
Boi dammu [18, 29, 5], u pmaxe B mopopax, npeTepreBLUIMX TOILKO JIHIEHe-
THYeckue uameHenusa [50, 14,41, 13,4], opHaKo H3BECTHBI CITy4aH OTCYTCTBHA
TaKoro ypasHoseumBanus [27, 44] . [losromMy MOryT GbITh pe/UTOXKEHbl  [1BA
aJIbTepHAaTHBHBIX BapHAHTa HHTEPI peTallH NOJTyYeHHOH BO3PaCTHOH KapTHHBI.

1. 3Hauenue 640 * 160 MIIH. JleT OTpaXkaeT BO3PAcT MPOLECCOB, BIM3KHX
M0 BpeMeHH K OTJIOKEHHIO NEePBHYHBIX MOpOJ (IMareHe3, JMHTeHe3), MpHYEM
MPOTPECCHBHBIA PETHOHANIBHBIA MeTaMOpP(H3M OCa/IOUHLIX NMOPOM, MPOTEKaB-
nmii 482 £ 6 MnH neT Has3aj, 6bUT HEJOCTATOYHO MHTEHCHBHBIM, YTODBI MpHBeE-
CTH K YPaBHOBELUHBaHWI0 M30TOIHOrO COCTaBa ST B perMOHalbHOM Macuitabe.

2. 3HaveHne 640 * 160 MuH NleT OTpaXkaeT [peBHee MeTaMOpdHUeCKoe Co-
ObITHE, HE TMPHBE/LIEe, OMHAKO, K MOJTHOH FOMOTE€HH3alMH H30TOIMHOTO COCTaBa
Sr B HccrenoBaHHBIX TOPOMAX, TOrAa Kak NpoTekaBume 482 * 6 MiH. jet
Ha3a[l MeTaMop¢HUeCKHe NMPOLECChl OXBAaTHIIM TOJIBKO IUIOILAAb PacmpoCTpaHe-
HHA MOpOJ MANMHCKOH CepHH, MOATOPXKaHCKOro H MOJIIaHy6CKOro KOMIUIEK-
COB H He 3aTPOHYITH IIOPOJIBI JKeJle 3HOTOPCKOT0 KOMILJIEKCa.

HexoTopas nomjepxKa MepBOMY BapHaHTy HHTeprpeTallHH [QaeTcsA pe3ylib-
TaTaMH MHMKpOIaNeopHTONOrHYecKoro aHamu3a obpasuos 17, 18 u 40, npous-
Bemennoro B.B. TumodeeBsiM (nHuHoe coobuleHHe), KOTOpbIe YKa3biBawT
Ha TMO3aHemoKeMOpHiickoe (BeHACKOE) BpeMsA OTJIOXNKEHHA MCXOIHOTO MaTe-
pHaTa MpOAaHATM3HPOBAHHBIX NMOpod. B To e BpeMsA BO3MOXKHO, YTO 30HA
pasfioMOB Yy 10r0-3alajHOro NMOAHOXbA PymHBIX rop omnpepenser rpaHHLy
[IByX PerHOHOB, MOPOMBI KOTOPBIX NpeTepnend metamopduyeckue npeobpa-
30BaHHA B PA3JIMYHOM CTENEHW W B pasHOe BPeMA, YTO COT/IacyeTCsi CO BTOPbIM
BapHaHTOM O0BACHEHHA MMEKILMXCA JAHHBIX. B HacTosllee BpeMsA TPYMHO C
YBEPEHHOCTbI0 MpeNnoYecTh KakKoi-MHOO M3 MpedsioKeHHbIX BapHaHTOB, M
BOMPOC © TeOoJIOTHYECKOM CMBbIC/Ie BO3PAacTHOH KAapTHHbI, NMOJIYYEHHOH [1s
CNaHIEeB XeJe3HOTOPCKOTO KOMIUIEKCa, OCTAaeTCA OTKPBITIM.

Cyxnenve 06 ONHOBPEMEHHOCTH MJIM pa3HOBPEMEHHOCTH MpPOTEKaHHA

MeTaMOPQ)H'-ICCKHX NpoUeCCOB B 30HAX, PACMOJIOKEHHBIX HIXHEE H30I'pabl
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P u c. 4. DBOMOLHOHHAA AHATPaMMa /15 TIOPOL, XKeNe3HOToPCKOoro KOMILIeKca
1 — xnoput-6MoTuTOBaM 30HA; 2 — BMOTHTOBaA 30Ha. [M0KA3aHO pAacMONOXEHHE TOYEK
OTHOCHTeNbHO 06beIMHEeHHOR M30XPOHBI ¢ Bo3dpacToM 482 * 6 mMan. net WA Nopon Ma-
JIMHCKOM CepHH, MOATOPHKAHCKOr0o H KXHOMO/IAaHYBCKOro KOMILUTEKCOB
[yHKTHpHAA JIMHHA YKa3biBaeT Ha Gonee NpeBHHMH BO3PAcT MOPOM XKeNe3IHOrOpPCKOTo
KOMINeKca
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rpaHaTta, MOXeT GbITh PeLLIEHO MyTeM TPYNNHPOBKH 06pa3uoB MO TOPH3OHTAJIH
B 1abn. 1 W BbIMMCIIEHHA [UIa HUX 3HaueHud Bo3pacta. Ha puc. 5 npuseneHs
HaHHble 1711 00pa3loB MOpOJ TrpaHATOBOH, KHAHUTOBOH, CHJUIMHMAaHMTOBOH
(Be3 MyckOBHMTAa) M KOPOMEpHTOBOM 30H. s 0Opa3LoOB mopop rpaHaToBOH
H CWUIMMaHHTOBO#H (0e3 MycKOBHTa) 30H M3-32 MX MAJIOTO KOJIMYecTBa CaMo-
CTOATE/IbHbIE BLIVHCIIEHWA He BBIMOJIHAJIMCH, W OLEHKAa COrJIACHA BO3pacTa
MeTaMopH3Ma B COCEJHMX 30HAX NPOBOMMIACE NMyTeM OObEOMHEHHA COOT-
BETCTBYOLUMX Ipynn o6pa3ios.

Kak BunHo u3 1a6n. 4 (perpeccunt N°1—9), BbIYMCIIEHHA C HCTIOTIb30BaHHEM
Pa3nHYHBIX COBOKYMHOCTEH 06pa3loB NMPHBOOAT K H30XPOHaM, COOTBETCTBYIO-
KM MozenH |, XO0TA B HEKOTOPBIX ClydaAX MPHXOOMTCA HCKITIOMMTh M3 pac-
CMOTpeHHA TOYKY 00p. 12, NOKa3pIBAWLIYI0 CIHIIKOM 60JIbLIOE OTKIIOHEHHE
OT aNMpOKCHMHPYIOIMX TPAMbIX JMHHHA. XOTA BO3pacTHoe 3HaueHue 450 #
+ 120 muH. net, nonyyeHHoe A 06pa3uoB, B3ATHIX B KOPAMEPHTOBOH 30HE,
HECKOJIbKO MeHbile 3HaueHHs 503 * 15 muH. net onsA o6pa3suoB KHAHUTOBOH
30HbI, 3HAUMTE/IbHAA BEJIMYMHA JKCIEPUMEHTA/IbHBIX NOTPELIHOCTeH He NMO3BO-
JIAET C YBEPeHHOCTbIO pa3fleNATb BO BpPeMeHH MeTaMOpdHUYecKHEe MpOLecchl
B 3THX 30Hax. Jlna pewenus storo Bonpoca tpebyercss aHanu3 106aBOYHBIX
obpa3sioB, B nepByi ouYepelb, B KOPAMEPHTOBOH 30He, The MHTepBan Rb/Sr
OTHOLUEHHH B NMPOaHa/IM3HPOBaHHbIX 00pa3uax oveHs Man. [lostomy B Hactos-
LIEE BpEMA MOXHO CUMTaTb, YTO B npeaesiax paapeu.laiomei»'l cnocobHoCTH Me-
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Puc. 5. JOponiouMoHHAs [OMarpamMma [UiA fopon rpaHatoo#t (1),
KHAHHTOBOH (2), cwumMaHHTOBOR (3) H KopaMepuToBoRt (4)
300

S8 5e 08

4750}

4725

1

(5r87) 578%) =0, 7115 X4,0020
(Sn 87/ Sv?®) =g 7700 £ 4,0006
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Puc. 6. IBONOUMONHAA [HATPaMMa [ NOPOJ CHUIHMaHHT-MYCKO-
BHTOBOW 30HbI

Toxasana Taxkxke oObeOMHeHHasA H3OXPOHA ¢ Bo3pacTom 482 £ 6 mun,
7eT ANIA NOPOMA TPaHATOBON, KMAHMTOBOMW, CcunnWmMaHnTopoll (Ges
MYCKOBUTA) U KOPAMEPHUTOROR 30H
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4745 Puc. 7. dsomoumonHas

[MarpaMma Oinsi HeMur-
MATH3IHPOBAHHBIX MNapa-
rHeHcoB

I — rpaHaToBam 30Ha;
2 — KHAHHTOBaA 30HA;
3 — CHITMMaHMTOBaR
3oHa; 4 — KOpaMepUTO-
Bas 30Ha
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Puc. 8. DpomouMoHHan
gMarpamMma [Jif MHIMa-
TH3HPOBAHHBIX napa-
rHeficoB

l — xHaHMTOBaA 30HA;
2 — CHIUTHMaHHTOBaR
3oHa; J — KopaMepu-
TOBas 30Ha
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TOAAa MeTaMOop(H3M B IpaHaTOBOH, KHaHWTOBOH, CWUIMMaHHTOBOH (6e3 myc-
KOBHTAa) M KOpOWEPHTOBOH 30HAX MPOMCXOOWI OJHOBPEMEHHO, & HMEHHO
482 * 6 muH. neT Hazan (perpeccus N° 9, 1a6n. 4).

UYro xacaercs 06pasiuoB MOpPOM, B3ATHIX B CHINTHMaHHT-MYCKOBHTOBOH
30HE, TO PACMOJNIOXEeHHEe COOTBETCTBYIOIIHX UM TOUEK OTHOCHTEJIBHO H30XPOHBI
¢ BospactoMm 482 * 6 mnH. ner (puc. 6) CBHIETENbCTBYET O BIMUAHUM Golee
no3gHero coBpitusa Ha Rb-Sr cucrems: B 3THx o6pa3uax. Takum cobbiTHeM,
M0-BUIMMOMY, GbU1 NMPHBHOC Kamusa (COMpPOBOXIAeMBIH NMPHBHOCOM TaKike
M pyOumua), ycTaHOBIIEHHbIH paHee [33] mwis mopon CHINTHMAHKT-MYCKOBHTO-
BOW 30HBI. B mmMTHpOBaHHOH paboTe, OJHAKO, NpeMIIONATanoch, YTo NPHBHOC
KaJIHA, NPHBOOAIMA K (eNbIImaTH3alH MOpoj H KpPHCTAIUIH3AIMHE KPYITHO-
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YeUIyHyaToro MYCKOBMTa, He MBIIAETCA cleNcTBHeM yMadTopesa. B Hactos-
liee BpeMsA KaXeTCH, UTO TaKoe MPEnosoxeHHe He COrNacyeTcs ¢ MoJlyueHHbI-
MH [aHHBIMM M [OJDKHO ObITh TepecMOTpeHO. B To e Bpems nosoxeHue
TOUKH 00p. 5 Ha M30XpOHe ¢ Bo3pacToM 482 + 6 MJIH. JleT yKa3bIBaeT B cOrJia-
CHHM C TeOfIOTHYEeCKHMH [aHHBIMHM Ha TO, YTO Mpouecchl AHadTOpe3a HMeIH
3[leCh He PerHOHaJIbHbIH, 8 CKOpee I0KAaJIbHbIA XapaKTep.

[TonyyeHHble J1aHHble MO3BONAKT OUEHWTh NMPUOIH3HTENbHOE BpemsA Ouad-
TopuueckuX mpeobpasosanuii. Kak noxasbiaer 1abn. 4 (perpeccus N° 10),
JpoXpoHa [UIf 0GpasLOB CHIUTHMAHUT-MYCKOBMTOBOH 30HBI COOTBETCTBYET
monermu Il (o6a 3Havenus tgP MONOXHTeNbHBI) W JIPHBOJMT K BO3PACTy, paB-
Homy 401 + 42 MnH. neT M mepBHUHOMY oTHoweHuio St®7/Sr®® =0,7115
+ 0,0020. CywiecTBEHHO MpPH 3TOM, YTO COOTBETCTBHE JaHHBIX CTATHCTHYECKOH
momerH 11, mogpasymeBatoiieit Hapyiienue Rb-Sr cuctem B oGpasmax mon
BIMAHMEM BTOPHYHBIX MNPOLECCOB, IONHOCTBK OTBeuaeT MpeanosaraemMoi
TeOXHMHUYECKOH CHTYalMH.

Wmemmeca faHHble MO3BOMAIT TAKXe MOIYYHTh HHPOPMALHMIO O COOTHO-
IIEHAH BPEMEHH PETHOHAIbHOTO MeTaMOp(H3Ma B M3yueHHOM paiOHe H Bpe-
MeHH ynbTpaMeraMopdusma. Ecnu He yuMTBIBaTH [aHHble, NMOJYYeHHbIE IJIA
06pa3loB Mopoj, CHIUIMMAHHT-MYCKOBMTOBOH 30HbI, TO BCe TOUKH 06pasLoB
HEMHIMATH3HPOBAHHBIX [aparHeiicoB 06pa3yloT XOpOLIYH JHHEHHYH 3aBH-
cuMocTh (puc. 7), COOTBETCTBYWOILYI0 Bo3pacTy 457 + 38 MiH. JieT ¥ mepBuY-
HoMy oTHowernHio Sr37/Sr®® = 0,7113 + 0,0015 (perpeccus N° 6, 1a6. 3).
To xe HaGmiomaercs W [Jis 06pa3sLOB MMTMAaTU3MPOBAHHBIX Mopon. B nmocnen-
HEM CIIyuae mpaAMas perpeccid (puc. 8) ompepensert Bo3pact 485 £ 6 MnH. et
u nepsuuHoe otHowerue Sr®7/Sr®¢ | papnoe 0,7095 £0,0008 (perpeccusa N° 7,
tabn. 3). CoBnagende B Ipefenax JKCIePHMEHTANBHBIX OLIMBOK BO3pacToB
M MepBHYHBIX OTHOLUEHMH [JIA [aparHeHCOB M MHTMAaTHTOB CBHMIETENIbCTBYET
O TOM, YTO, BO-IEPBBIX, PETHOHATIbHBIA MeTaMOpduIM U YIbTpameTaMophu3m
Ha TUIOLIANM ONpoboBaHUA ObUTH CHHXPOHHBIMH IPOLECCAMH M YTO, BO-BTOPBIX,
MHTMaTH3alMA HMesa H30XMMHYECKHH XapakTep. JTH BBIBObI HAXOMNATCA B
TOJIHOM COTJIACHH C 3aKJIIOYEHHAMHM, CHOEaHHBIMH [UIA MOJJaHYOCKOH MHIMa-
H3ammu M. Cykom [45].

3akmoueHue

ITonyuyeHHble TEOXPOHONIOTHYECKHE aHHbIE MO3BOJAT COEJATh DA BbIBO-
[OB, BECbMA CYLIECTBEHHBIX [UIA MOHMMAHHA HCTOPHH TeOJIOTHYECKOTO Pa3BH-
THA H3YYeHHOH vyacTu Yelickoro maccuea.

OCHOBHBIM pe3y/lbTaToOM MPOBENEHHOTO MCCIIE[JOBAHUA ABJIAETCH YCTAHOB-
JleHHe BpeMeHH CTaHOBJIEHHWA MeTaMOpdHYecKOH 30HAJIBHOCTH K CeBepy OT
LlentpansHo-MonpanyGekoro mnyToHa. IlonyueHHoe 3HayeHHe B803pacTa cocC-
TaBnAeT 482 + 6 MIIH. T M COrNIacCHO BCEM H3BECTHBIM BapHaHTAM T€0XPOHO-
noruveckor wkamsl ¢aneposos [1, 7] coorBercTByet opmoBuky. Cornacue
BO3pacToB, BBIMMCIIEHHBIX ISl MaparHeicoB M MUTMaTHTOB I'paHaTOBOM, KHa-
HMTOBOH, CH/UIMMAHHTOBOH M KOPOHEPHTOBOH 30H, YKa3blBaeT Ha TO, YTO
MeTaMOphHYeCKHe TMPOLECChl, MPOXOIMBIIHE B YCIOBHAX YMEPEHHBIX H
HH3KHMX [aBNeHHH, ObUIM pasfieiieHbl JMIIb HeBOJIBIIMM MPOMEXYTKOM Bpe-
meru. [IpH 2TOM cnefyeT OlLEHMTh pealbHOCTh ajbTePHATHBHOTO TIpemorno-

95



JEHHA O TOM, YTO BbIMMCIICHHOE BO3pacTHoe 3Hauenue 482 + 6 muiH. nteT (per-
peccusi N° 9, 1abn. 4) coOTBETCTBYET BpeMeHH YyJIbTpaMeTaMopdu3mMa, conpo-
BOX/ABLUEro MeTaMOP(hH3M HM3KHMX JIaBJIeHHH, TOTa KaK CTPYKTYpbl H MH-
HepajbHbIE ACCOLMALUMH B MOPOJAX, PACMONIOKEHHBLIX CeBEpHee W30Tpazbl
CHIIIMMaHHTa, BO3HMKIIM B xofe 0Oojlee [peBHero MeramopdHYecKoro co-
GriTHA.

An'l'opb] MnoJjiarawT, 4ToO ClJaKTaMH, NpOTHBOPEYALIMMH TAKOMY 3aKJIIOYEHHI0
(BO BCAKOM cCilyyae [VIfi TMOPOJ KHAaHHTOBOH 30HBI), AB/AKTCA [ONAJaHHE
TOuKM 00p. 15, B3ATOTO BHE 30HBI MHTMaTH3alMH, HA H30XPOHY, IOCTPOEHHY10
[U1S TIAPATHEHCOB M MHMIMAaTHTOB KHaHHWTOBOH, CH/VIMMAHMTOBOH H KOp/1Me PH-
T0BOMH 30H (perpeccus N° 9, 1afn. 4), a TakKe OTCYTCTBHE aHIANIy3MTa B I0-
poIax, KOTOpble B 3TOM Clly4ae MOJDKHBI ObUIM [OIBEPraThCs HaJIOKEHHOMY
Metamopdu3My HM3KHX faBneHuid B PT ycrnoBHAX, MpUBEOILIMX K aHATEKCUCY
M MHTMaTH3alHy.

Ilna nopof CH/UTMMaHMT-MYCKOBHTOBOH 30HBI NonyueHO Gonee HH3KOe
3HaueHue Bo3pacta 401 * 42 MiH. NeT, CBHETEbCTBYIOLLEE B COTJIACHM C pe-
synmeratami pabot M. Koyreka [37] o npossnexnn B a1o# 30He (Pataiickas
30Ha) mpoueccoR muadTopeaa.

Bonpoc o cBsA3H CO BpeMeHH MPOLECCOB NPe/NoaraéMoro opJIoBHKCKOTro
perHoHasibHOro MetaMopdH3Ma B HCCIIE[JOBAHHOM pPaHOHe W CTaHOBIIEHHEM
LenrpansHo-Monmanybckoro IyTOHa 3aciy>MBaeT [AJbHEHILIETO M3YYEHHA.
3Hauennsa K-Ar u Rb-Sr Bo3pacToB OTHENbHBIX MHHEpPAJIOB, BbIOE/IEHHBIX H3
TPaHUTOB, CIIAral0IKX IUIYTOH Ha YeXOCJIOBALKOH M aBCTPUACKOW TEpPPHUTO-
puax [42, 43, 30, 48], HaxomATCA B HHTepBalie, OTBEUAKLIEM TepLMHCKOM
anoxe. B 1o xe Bpemsa 3. Erep ¢ coaetopamu [30] monmyuunu mis eMHHYHO-
ro oBpa3la UMpKOHAa M3 rpaHaTa cornacylowmecs U-Pb Bo3pacTHbie 3HaueHHA
okono 400 MiIH. 7€T, MOITOMY He HCKNKOYeHo, uyto Bodpact llenTtpans-
Ho-MonpaHy6ckoro riyToHa Gonee [peBHHMH, Y4eM 0GbIYHO MPUHHMAEMbIH rep-
IHHCKHH.

Uro KacaeTcds BO3HMKHOBEHWS [BYX TeHEpPalMi MHIMAaTHTOB (CHITHMa-
HUT-GHOTHTOBBIX M KOpIMepuTOBbIX), omMcaHHeix M. Kpymuukoi [32] B
30HaxX, npumbikawomwmx k llenTpansHo-MonpanyGckoMy MNIIYTOHY, TO NOIY-
YeHHble [aHHble YKA3bIBalT Ha ONM30CTh 3THX NPOLECCOB BO BPEMEHH.

BeiuncneHHoe 3HaueHMe BO3pacTa CTAHOBJIEHMA MeTaMOpP(HYECKOH 30HaIlb-
HOCTH Ha TEPPHTOpPHMH CEBepOMOJIIaHYGCKOro (KYTHOrOpcKOro) M 10KHOMOJI-
DaHyB6eKOoTo KOoMIUIeKCOB 482 + 6 MITH. NleT XOPOLIO COTNaCyeTCs ¢ JAHHbIMMU,
nonyveHHbiMu Rb-Sr Metonom Ha oGpasuax mopon B LeJIOM IS pasiIHYHBIX
obpa3zoBaHuii MonganyBukyma (mapa- M OpTOTHeichl, 'TdesbcKHe” THEHCHI,
rpaHyMThl) Kak B uexocnoBauxod [47], tak u B GaBapcko#t [23—26] u aBcr-
puiickoit [8, 9] ero uactax. B cBA3M ¢ ITHM NMPHHAIEKHOCTH NOPOL HKHO-
MONaHyGCKOTO M ceBepoMONaaHy6eKoro (KyTHOrOpCKOTo) KpHCTaJlIHYe-
CKHX KOMIUIEKCOB K Pa3/IHYHBIM CTPYKTYPHBIM 3Takam Yeunickoro maccupa
KaXxeTcA COMHMTENIbHOH, UTO COTJIaCyeTCs ¢ BRIBOJAMH, CAEJIAHHBIMH B MOCHe/-
HMe rosl pAgoM asTopoB [37, 54, 53, 28].

Bce pesynbraTthl, olpefe/AniMe BpeMA MPOTEKAHUA PA3NUUYHBIX TEONOTH-
YeCKHMX IPOLECCOB Ha IUIOLIAaAN PasBHTHA MOPOJ MOJIAaHyOCKOro KoMIUiekca
B LIMPOKOM CMBbICIIe CJIOBA, COOTBETCTBYIOT MO3[IHEMY KeMOPHIO H OpIOBHKY.
Cornacio npencrasneduam M. Cyxa [47] B mpemenax Yewickoro maccuBa
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BBIIEJIAOTCA [1Ba CAMOCTOATENbHBIX TEKTOHOMETAMOpPpHUYECKHX IMKNA —
KaJIOMCKHH, NMPOTEKABLIMA OT BEPXHErO MPOTEPO30A 0 OPAOBHKA, H TepUMH-
ckMiH — or opuoBuka (!) mo mepmu. JlatMpoBaHHble B HacTOALIEH H JPYTHX
yrnoMaHyTeix paborax MeramopgHueckue coObiTHs B HMHTepBane 460—
500 MUTH. JIeT, MO-BUOAMMOMY, CBA34HBI C 3aBepLIAIOIIMMH ¢a3aMK KaJOMCKOT0
(aCCHHTCKOTr0) UMKIIa.

[MonyueHHbI# V1A NMOPOJL IpaHaTOBOH, KHAHMTOBOH, CH/UIHMAHHTOBOH H
KODJIMEPHTOBOH 30H OPHAOBMKCKHE BO3pacT MeTamMopduiMa NPOTHBOPEUMT
BbICK23bIBAEMOMY B JIMTEPaType MHEHHIO, COTJIACHO KOTOPOMY PeIKHe ralbKu
MeTaMOpdHUeCKHX MOpON B 30KeMOpHICKMX KOHIIIoMepatax Pymmeix rop
[15, 22] BemyT cBOE NPOMCXOXKIEHHE C HCCIIENOBAHHOH TeppHTOpHH Yelickoro
maccuBa. O6nacTe cHOca cleflyeT, BEPOATHO, HCKaTh B JokeMOpuu BocrouHo-
EBponeiickoit matgopmbl, Kak NpeanonaraiT mia 6aBapckoi yactu Yeuicko-
ro maccuBa B. I'payepr u coaBroper [25], a AnsA yexocnoBauko# 4acTH —
3. Beiinap [49] u M. Cyx [47]. Bo3amoxmo, uro Te xe WiH GIH3KHe MO BO3-
pacty Metamopduueckue floponst Bocrouno-Epponeiickoit nnardpopmsr sB-
JIAKTCA M MCTOYHHKOM OOGJIOMOYHOTO MaTepuana BepXHENPOTEPOIOHCKUX H
HIDKHENAJIe030MCKMX KOHTTIOMEPAaTOB M rpayBakK OpyTrHX paiioHoB Yeunickoro
maccuBa [21, 20, 12]. Bonpoc 0 ToM, Kakoe paclpocTpaHeHHe W 3HaueHHe Ha
TeppuTopHH Yewickoro Maccupa mMmel Gojlee [peBHHe JMOXH CKIIAMYaTOCTH
H MeTamMOpdH3Ma, OCTAeTCA OTKpPBITHIM. B 3TOH CBA3M CNedyeT OTMETHTB,
4TO, ec/lH Bo3pacTHoe 3HaueHHWe 640 * 160 muH. neT, nonyveHHOe B HacTOA-
wed pabore s cnaGo MeTaMOpGhH30BaHHBIX MOPOM PYAHOTOPCKOTO KOMII-
MeKca, paccMaTpHBaTh KaK BpeMs MeTamopduama (COTiacHO BTOPOMY BapH-
AHTy MHTEpHpeTalii), TO MOPOLibI XIIOPUTOBOH ¥ BHOTHTOBOH 30H 3TOr0 KOMII-
Jiexca MoryM Gbl CNy®MTb HCXOOHBIM MATEPHAJIOM TajleK, BCTPEevalouUIMXCH
B 30KeMOpHiCKNX KOHrNoMepatax PymbIxX rop.

Bo3MOXHOCTh OLIEHKH CTpaTHrpadHuecKOro BO3pacTa MOPOJ HCClleOBaH-
HOTO pafiOHa KPHTHYECKH 3aBHCHT OT TOTO, OCTABAJIMCh JIH 3TH MOPOXLI OCTe
OTJIONEHHA 3AMKHYTBIMM CHCTEeMaMH MO oTHOLieHHIo K Rb ¥ Sr B pernoHam-
Hom macwitabe wiu Het. Ecnu meramophusM M3yueHHBIX MOPOJ HOCHN H30-
XHMHYeCKHH XapakTep, Kak mpemmonaraior B. 3oyGex [53, 54] u M. Cyk
[46], To MaxcuMansHBIE BO3pacT OTIOXKEHHA MOXeT GbITh HalneH ¢ yueToM
nepBuuHoro otHowenus St®7/Sr®® B naparmeiicax, papmoro 0,7113 +
% 0,0015 (perpeccun N° 6, Tabn. 3}, u comepxaruit Rb u Sr B 06pa3uax napa-
THEHCOB COOTBETCTBYHIUHX MeramopdHueckux 3oH. [Ipy 3TOM mpepmnonara-
eTcfl, YTO M3yueHHrIH Habop o00Opa3noB ABNAETCA NpelCTABHTENBHBIM [UIA
OleHKM cpenHero Rb/Sr oTHOWEHHA B MepBHYHBIX OCAJOMHBIX MOPONAX.
Ilocnenuee ycnoBHe He MOXKET CUMTAaThCS BBITOJHEHHBIM H3-33 MAJIOTO KOJIHYeE-
CTBa MpO2HAMIHPOBAHHLIX ©6pa3moB naparseficoB, opwako neGonbILIOH
HHTepBAn BaphalMi CONEPXaHMA H B 3THX oGpasuax faeT BO3MOXHOCTb MC-
MONTb30BaTh BLMMMCIIEHHOE CpeflHee 3HaueHMe A rpyGoi OLEHKH MaKCHMAlIb-
HOI'O [OMeTaMOP(HYeCKOTO BO3pacTa mOpod. 3HaueHHA NapamMeTpoB
[(Sra’;‘Sr“’)9 = 0,7113, Rb = 132 wmxr/r, Sr = 162 mkr/r] onpenensior
MaKCHMAJIBHEIH BO3pacT cefMMeHTauMd B 660 MIH. NeT, €ClIM OTHOLUEHHe
Sr®7/St®® B Bepxmeit MamIMH B 3TO BpeMA MpPUHMMaeTcs paBHbim 0,7050,
Boapact 660 MiH. neT He NPOTHBOPEYHT OLiEHKaM, NponaseneHHsM B, I'payep-
TOM ¥ coaBTopamu [25, 26] Ha OCHOBAHHM H3y4eHWA JETPHTOBBIX UMPKOHOB
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H3 METAKBapLUMTOB MongaHyOHkyma BocTouHo# baBapuu. EciM, omHako,
nopons! GbUTH OTKPBITBIMH CHCTEMaMH MO oTHoweHHio K Rb u Sr B xopme umu
IO OpHOBMKCKOro Meramopdusma, TO A HHX BO3MOXEH INPAKTHYECKH
moGoii crpaTurpadMuecKHii Bo3pacT, mpeBbimapomui 457 £ 38 muH. ner.
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H.I. YIOBKHHA, A. IYAEK, M. JIAHT

JKNOruThHl YEMICKOTO MACCHBA
U METAMOPOHYECKHX TOJInl CCCP
(HexoTOpble OCOBEHHOCTH reONOrHYeCKON MOIMUMM M BeLIECTBEHHOrO COCTaBa)

HecMoTpas Ha 3HawMTeNbHble YCTEXH B OONACTH M3YYeHMA 3JKIJIOTHTOB,
JOCTHTHYTBIE 3a MOCNeHHe TOfbl, 3Ta mpobliema B LEJIOM [0 CHX IOp CTa-
BHT Mepe/l HCCIe[OBATENAMH MHOTO HepellleHHbIX 3a/1ay4. ['eHe3uc 3KsoruToB,
MX BO3pacT, TeQNOrHYecKas MO3HIMA W MecTO B MCTOpPHH (pOpPMHpOBaHHMA
MeTamMopdHYECKHX KOMILIEKCOB IIHPoKo obcyxnatorca B nureparype. Cyuue-
CTBOBaHHE B MpPHPOJE MAHTHAHLIX JKJIOTHTOB, BHIHECEHHBIX Ha MOBEPXHOCTH
KHMOepITHTOBOH M Ga3anbTOBOH MAarmoii B BHIE KCEHOJMTOB, y OONBIIHHCTBA
HCCIIeoBaTeNell He BbI3bIBAET COMHEHMSA, TEHE3UC KIIOTHTOB, Pa3BUTBIX CpelH
Pas3NMUHbIX MeTaMOpdHUYeCKHX TOMII, — BOMpoc Haubolee CIOXHBIA M JHC-
KYCCHOHHBIH. 3T0 0ObACHAETCH TeM, YTO TOJILLM, BK/TIOUAIONIHE IKIIOTHTHI,
MpeNCTAB/IAIT HePENKO KOMIUIEKC OPO, IpeTepNeBIIMX NOMHXPOHHbIA MeTa-
MophH3M pa3nuuHbIX aimii TeMNepaTyp M TTyGHHHOCTH OT IpaHYJIHTOBOH
u ambubonuToBo# 0 dauuK 3eneHbIX CNAaHLEB, @ CAMH 3KJIOTHTBI — PEMKTO-
Bbie 06pa30BaHMA, KOHTAKT KOTOPhIX ¢ BMEILAMIMMH TOMILAMH JTHOO TEeKTO-
HUYeCKMH, MO0 MocTeNneHHbIR M 3aByanupoBaH Gonee MO3NHHMH MeTaMOpQH-
YeCKHMH MIPOLIECCaMH.

OpHMM M3 CIOXKHBIX BOMPOCOB 3KIJIOTHTOBOH NMpo6rieMbl ABIIAETCA BOMpPOC
00 anma3oHOCHBIX IKJIOTHTaX. Jlo CHX MOp HaxoAKM TAKHUX mMopon GbUmH M3-
BECTHbl B KHMOEpIHTOBBIX TPYOKAaX H MX CBA3BIBAH ¢ MAHTHHHBIMH 3KJIOTH-
tamu. OpHako obHapyxeHue anMa3a B KOpOBBIX 3KyiorHTax KoxueraBckoif
rapi6er [19] craBuT no-HoBoMy mpoGIieMy 3KIJIOTMTOB B LIETIOM.

Cpemu sknorutos 3emHoii xopsl H.JI. llo6peuos ¢ coaBTopamu [8] Bbime-
NAIT clenyouMe THIBI: 1) KIOTHTHI, CBA3aHHbIe ¢ runepbasuTamu; 2) akio-
THTBl [MCTeH-THEHCOBBIX M [IMCTEH-CIAHLEBBIX KOMIUIEKCOB; 3) 3KIJIOTHTHI
KOMIUIEKCOB TNayKodaHOBLIX craHueB. IlepBeie OBa THNIAa HEpeOKO BCTpe-
yaforca BMecTe (Hopmerusa, Amsnel, ¥Ypan, Kokuerasckas rieiba, Tanp-lllans) .

B npepenax YexocnoBakuu LIMPOKO MpencTaBlIeHs! 3KIOTHTHI, ACCOLMUPYIO-
IHE C YJIbTPaOCHOBHbIMH mopopamH. [lo reonoruyeckoMy MoJIOXKeHHI0 H Be-
ILECTBEHHOMY COCTaBY OHM MMEWT HEKOTOpbie obIMe YepTsl ¢ IKJIOTHTAMH
Metamopduueckux tomu CCCP, B uacTHOCTH, ¢ 3knorutamu Ypana, Koxue-
TaBcKo# rbibbl, Tanp-llana u [Tamupa.

I'eonoruyeckoe MonoXeHHe 3KJIOTHTOB

JKNOrHTOBble TOpOAb! YeuIcKOro MaccMBa OOBOJIBHO LIHPOKO Ppacipo-
CTpaHeHbl B OTHEJIbHBIX 0OmacTaX MongaHyOukyma, Menbiie B Kpynmpix
(Pynssie ropsi, YCCP) u Cosux ropax (ITHP).

MonnanyGuxym u Pynusie (Kpyuusie) ropsl ABNAKTCA COCTABHBIMM YacTA-
M Yewickoro mMaccuBa M OrpaHHYEHBI OT OKDY’KalOLUMX TOMIL 30HAMH pa3lio-
MoOB. [lo fauHbIM reodH3mKH, MOLIHOCTh 3MHOM KOpHI B Npefenax Yewickoro
MaccuBa konebnercs or 36 go 40 kM [24, 25].

[Topoas! Monpany6ukyma GonbUMHCTBO Mccnemosarened [33, 39] orHo-
CHITH K HHXKHe-CPe/IHENPOTEPO30HCKHM 06pa3oBaHUAM, 2 HEKOTOpPhIE K apx:e(x;:l



[27]. A. Hynex u M. Cyk [9] npennonaraior, uto 6dnblLIasA ¥acTh MOPOJ
NecTpo CepuH MONJAHYOHKYMa HMEIOT nporepo3oiickuit’ Bo3pacr.

PynHble TOpbl ABNAKNTCA KpaeBoi yacTsio Yellickoro MaccHBa M MpecTaB-
NAKT TeKTOHMYeCKHH €T0K, cllokeHHbIH Gonee MOIOABIMH, YeM MOIOAHY-
GMKYM, TOPOJaMH BePXHENMpPOTEPO30MCKOTO H HMKHENAJIE030HCKOro BO3-
pacra.

[Mopombl MONIAHYOHKCKOH 30HBI TIO JIUTOJIOTHYECKOMY COCTaBY pa3fielifioT
Ha [Be CepHH — ~’MOHOTOHhYI0 H ”rlecrpylo"2 . MMocnennue cunrtarot Gonee Mo-
JIOTOBIMH.

MOHOTOHHas CepHs CIIOXEHa, rIaBHbIM 00pa3oM, MaparHeicaMM, BO3HHK-
UMMH 1O Mepec/iauBaoUIMMCS NeJIHTOBBIM H ICAMMHTOBBIM (IpayBaKKOBbIM)
ornoxenuaM. [lecTpas cepns mpercTaBieHa THeficaMH, KBapuuTamu, amdubo-
NIMTaAMH, IJpJaHaMH, TpaduTHCTBIMM H KapGoHaTHbIMM nopopamu. s Hee
XapaKTepHO IIPHCYTCTBHE MeTaMOpP(QH30BaHHBIX MarMaTHYecKHX I[Opon
kucoro (rpaHylMTbI, OPTOTHE#ChI) M OCHOBHOTO (aM(HGONHTBI) COCTABOB
u runep6aautoB. Ilpeanonaraior, uto NOpOAbI MECTPOR cepHH 06pa3oBaMCh B
peaynbrate obMenenus OaccefiHa ceMMEHTalMM M MOLUHOH [€ATENIBHOCTH
HaYaabHOro (MHMUMAaNbHOrO) BynKaHW3Ma [9]; k mHocnemHeMy OTHOCAT
TAK)Ke TPaHYJ/MTBI KaK MPOMYKThl MeTaMOpdH3Ma KHCIIbIX 3d¢y3HBOB H HX
tydos [42 u mp.]. Ilectpas cepus cBsA3aHa MOCTENEHHBIMM MEPEXONaMH K
MOHOTOHHOM. '

IKTIOTHTBI Pa3BHTHI MO BCeMY pa3pe3y KPHCTA/UTHUECKMX NMOPOM, MONOAHY-
6uxkyma. B GoNbLIMHCTBe CllyyaeB OHM ABNAKTCA COCTABHBIMH YacTAMHM Tel
IPaHaTOBbIX H 6e3rpaHaTOBbIX CEPNEHTHHMTOB MJM 06pasyioT B HMX MPOCIIOH.
Pejxe SKIIOTHTBI BCTPEHAOTCA KAaK CAMOCTCGATEINIbHBI® Tella CPe[H MaparHeHcos,
MHIMaTHTOB, TPaHyJIMTOB H OPTOTHEHCOB.

Ilopops! MonpaHyOMKYMa NpeTepneN¥ NOMMXPOHHBIH MeTaMOpP)H3M OT
poxeMGpua Mo Bapucckoro Bpemend. HawGonee npeBHwmil, mMHaMo-TepMaiib-
HbIH MeTaMOp(dHU3M CBA3BIBAKT ¢ KagoMckoi (Galikanbckoi) win Gonee gpes-
Heill cknamuatocThio. C BapHcckuM MeTaMOpdH3MOM CBA3aHO BO3HHKHOBEHHE
MHHEpalbHBIX NaparHedCOB BEICOKHMX TEMIEpATyp M HU3nwHX Hasiewmi [9].
Crenen» MeTaMopdu3Ma NMpPOABIIEHA B Pa3jIMUHBIX 30HaX MoJaHyGHKyMma He-
paBHOMepHO. OHa BO3pacTaeT OT ceBepO-3alafHbIX 30H H IEHTPAIIbHON YacTH;
B CEBEPHOH H CEBEPO-BOCTOUHOH 30HaX MONJaHyOHKYMa BCTPEYalTCsA MOPOJIbI
KHaHWT-MYCKOBHT-KBapleBO# ¥ CTaBPOJMT-KBapueBoii cybdamm’, a B cpen-
HHX 4aCTAX — CH/UTMMAHMT-aIbMAHJHHOBOH H pOroBOOOMaHKOBO-TPaHyIIHTO-
Bol. B xoneunyio ¢asy moxemGpuiickoro MeramopduiaMa obpazoBayuce op-
TOTHeMChl Pa3AMHOTO THIA.

B mnpenmenax monmaHyOMkyma OKIIOTHTBI JIOKAaJlM30BaHbI B Pa3fIMUHBIX
MeTaMopdHuecKHX 30HaX. Mx MuHepaybHble MaparHeichl YacTO He COOTBETCT-
ByIT (QalMAM OKPYXalOWMX Tonul. Tak 3KJIOTHTHI BCTPEYAKTCA B 06NacTAX
CIIOMEHHBIX TpaHyNHTaMH H rp&nckrMu’ rHelicaMM (MMIMaTH3HPOBAaHHbIE
THEfCBI) , B 30HAX PA3BUTHA KOPIMEPUTOBBIX MUIMATHTOB, GHOTHT-CHIUTHMa-
HHTOBBIX H JIBYCIIONAHBIX THelicos [30].

; Bepxuuit noxemGpuit no B. 3oyGeky.
Bripensior u Thi0 — (pruieByo (npumeuanue B. 3oyGexa) .
Mo A. llynexky 9] 3T0 peJIHKTOBBbIE YHYACTKH.
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O6bIUHO IKJIOTHTBI ACCOLMMPYIOT ¢ IPAHATOBBIMH H Ge3rpaHaToOBBIMH cep-
MEHTHHUTAMH W TEPHAOTHTAMM WIH ABJAKTCACOCTABHBIMH YaCTAMH yIIbTPaoc-
HOBHBIX Tell, 06pa3ys MONOCkl K MPOCTION MOLHOCTBI0 OT HECKOJIBKHX CaHTH-
METPOB [I0 HECKOJIbKMX JECATKOB METPOB, WIH MeNKHe BKIIUEHHA OKpyT-
noit dopmel. Pexxe 3KIOTHTBI MOABNATCA Kak HebGoJibliMe CaMOCTOATENbHbIE
Tea Cpefi THEHCOB, HO M B TAKHX CIIyYagX B 30HaX Pa3sBHTHA IKIIOTHTOR
BCTPEUYA0TCA Y/IbTPAOCHOBHBIE NMOPOAbl. JKJIOTHTOBbIE TeJla OPHEHTHPOBAHBI
COTJIACHO ¢ BMELUAMIIMMH HX TOJILAMH M COCPEJOTOYEHBI B 30HAX pasfiOMOB,
SIBHO BbIP@XXeHHBIX HIIM MepepaboTaHHbIX.

B PynHeix ropax 3KJI0THTbl pa3BHTbI CpelH MeTaMOPhHUYECKOT0 KOMIUIEKCa
NOpof, NMpefcTaBJIeHHbIX KPHCTAIUIHYECKHMH CTaHllaMH, TaparHeicamMu, opTo-
rHeficaMH M MHIMaTMTaMM BepXHempoTeposoiickoro Bo3pacta [40]. Yacts
KpHCTaJTHYecKHX cnanueB B.3oybek [43] obbenmHun B Tak HasbiBaeMBbIil Ie-
PeXOIOHBIH KOMIUIEKC TPENONIOKHTEIbHO [10KeMOPHIHCKO-KeMGpHICKOTO
Bo3pacta. Jknorutsl PynHbIX rop peaxo accouuupyror ¢ runepbasutamu. OHu
BCTPEYAl0TCA B LEHTPAIbHOH YacTH CTPYKTYpbI, 06pa3yioT Lemoyky JIMH3OBHI-
HBIX TeJl MOLIHOCTBIO OT HECKOJIbKHX CaHTHMETPOB [0 HECKOJIbKHX HeCATKOB
METPOB M BBITAHYTBIX COTJIACHO C OOIIMM NMPOCTHPaHHEM BMELUAWLIMX TOJLI.
OBbIYHO IKJTOTHTBI MpeBpPallieHb! B TPaHaTOBbIE H DearpaHaToBbie aMHBOIHTEI
H HepeNKo pacclaHUoBaHbl. HemamenenHsle uH cnabo H3MeHeHHble pa3HOBHA-
HOCTH BCTPEYAIOTCA PeMIKO M JIMIUb B LEHTPANIbHBIX YaCTAX KPYIHBIX Tell.

B oTHoOLIeHMH TeHe3Hca PYIHOTOPCKHMX 3KIJIOTHTOB CYLIECTBYKT HECKOJIBKO
Touek 3penus. Tax, llapTHep [41, 45)] npuiuen K BbIBOAY, YTO IKIIOTHTHI BO3-
HHKJIH 33 CYeT OCHOBHBIX BYJIKAaHHTOB. BMmecTe ¢ Tem OH [omyckan BO3MOX-
HOCTb ‘X 06pa30BaHMA 3a CUeT MepreJucThiX nopos,borateix Ca u Mg. ITo mue-
mato B. Carrpana [38), nuusel, sxnorut-ampubonutos paiioHa c. Menenen
ABINIAIOTCA Pe3ynbTaTOM OyIMHMpOBAaHLA TIUIACTOBBIX Tell M Mpe/CTaBlIANT
nonmaMeTamMopdHo npeobGpa3oBaHHble OCHOBHBIE MarMaTHYeCKHe IMOpPObl [0-
xeMOpuiickoro Bo3pacta. JTH npeoGpa3oBaHHA CBA3aHLI C KaJIOMCKHM (Ha-
YajTbHasA CTalMA) M BAPHCCKHMM (KOHEUHAA CTaJHA) TEKTOTeHe3aMH. JKIIOTHThI
PynmHeIx TOp Kak ¥ MonpaHybHKyMa JIOKaJH30BaHbl B 30HaX pPaijioMOB H pas-
BHTBI B IIpefiellaX OpeBHHX TOJIL, HEé 3aHMMasd KaKoro-mMGo 4eTKOoro mosoxe-
HUA B paspese (puc.1,2).

leonoruveckas Mo3uiuMA U 0COGEHHOCTH COCTaRa JKIJIOTHTOB MOIaHyOH-
kyma no3somwm A, Jlyzexy [29] u W. ®uane [31] npuiith k 3aKmiouenn,
UTO OHM 06pa30BanMch B BePXHEH MaHTHH MIIH B TTyGOKHX TOPH30HTaX 3eMHOM
KOpbI M ObUIH BhIHECEHBI HA MOBEPXHOCTh B XOe TEKTOHMYECKHX H METaMop-
(dbuyecKHX IpOLECCOB BMeCTe C TMMepGa3sHTaMM M KHCIILIMH BYJIKAHHTAMH.

Wcropusa pa3BUTHA MOJIIaHYOMKYMa W T€OJIOTHYECKAA MO3HLMA IKIIOTHTOR
nMerwT MHOro obmero ¢ Koxuerasckoi rneiGoit (CCCP). B ormaume ot mon-
paHy6uKyma axkornTel KokyetaBeckoit rinibel 3aneraor B nopopax 6onee Hu3-
KHX cTyneHeil meTaMopbu3ma, xota U.®. Tpycosa [21] cuuraer, uto B npefie-
7Max 3TOr0 PerHoHa MMETCA PelMKThI TpaHynMToBoH dauuu. Kpome Toro,
OKJIOTHTBI 37IECh peke accouMmMpylorca ¢ rumepbasuramu M oTmuarorcs Goslee
KEJIE3UCTBIM I'PaHaTOM MO CPaBHEHHKO C IKIIOTHTAMH MONJAHYBHKCKOH TOJIIIH,

ITo reogpusnveckum manHeiM KokuetaBckas ribifa — 4eTKO OrpaHMUeHHAs
ryOMHHBIMM pasfioMaMH cyGIUlaThOopMeHHAs CTPYKTYpa. MOLHOCTE KOpBI
Ha meibe 5052 kM (rpamnTHeIE cnoi” 16—i19, “GazanbroBbiii” — 32—
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Pu c. 1. Cxema reonoruyeckoro cTpoeHus BOCTOMHBIX OKpecTHocTel 1. bexuHe

Palion npencTaBneH B OCHOBHOM MONAAHYOMKCKHMH GHOTHT-CHIUTHMAHHTOBBIMH
napardeficaMd ¢ TenamMH  OpTOTHeMcoB  (BepTHKallbHasih WITPHXOBKA), HHTpPY-
3MBaMH CPEJHEYCLICKOT0 IUIYTOHa (KPeCTHKH) H BepXHeMellOBbIMH OTIOXKEeHHAMH
(TyHKTHP)

! — NpoABNeHHA IKIIOTUTOB M CEPINEHTHHHUTOB; 2 — MecTonpossaeHue I'yre, 3 — pa3-
JIOMBI, 4 — npeanonaraemMeie ApeBHHE (B HACTOAWICE BpeMsA nepepaboTaHHbe) JIHHHK
pasnomMos

35km) [5]. B coBpeMecHHOM OJpO3MOHHOM cpe3e 0DHaxawTCA IIpeuMylLIe-
CTBEHHO pHdelckue OefHble KaJbUMeM ITHHO3EMHCTBIE CIIAHIbI M THEHCHI
Cpe[HHX CTyHeHeil MeTamopdu3Ma (rpaHaT-KHaHMT-IUIATHOKIIa30Bble, IPaHaT-
CHJUTMMAHKT-OHOTHT-KBaplieBble, TPaHAT-aHIATy3UT-KBAPLEBble CIAHIBI, THEeH-
Cbl C MOCTOSIHHO MPHCYTCTBYIOUIMM MYCKOBHTOM) . B 103HO#M M cpefiHeit uacTax
rIbIGbl CcTeNMeHh MeTamMopdM3Ma HECKOJIBKO BbILIE: 3[ECh LIKPOKO Pa3BHThI
TPaHUTOMILl 3ePeHIMHCKOro THma (KajegoHckoro Bospacta). Ilo mHenwmio
GONMBLIMHCTBA MCCNEOBaTeNel, CTIaHLbl M THeichl 06pa30BalIuCh 110 YIUIOTHEH-
HbIM MelMTOBBIM OCaflKkaM B Mpolecce MeTaMop¢u3Ma M TPaHMTH3AlLMH B
pudeiickoe Bpema. K cesepy cremenb MeTamopdu3Ma CHHXAETCA, BIUIOTh /10
TIOABJICHHS NMOPOJ, aLyy 3eJIeHBIX (XJIOPHTOBBIX) CIAHLEB.

B Hacrosiee Bpemsa rpy6o HaMeuyarTCA HEKOTOpbIe ~30HBI AKTHBH3ALMH ',
T.. JONIO XMBYIIHE CTPYKTYpPbl TIIyOHHHOTO 3a/l0)KeHMA, BO3HMKLIHE, MO-
BHOMMOMY, elle B gopudeiickoe Bpema [18]. Ouu verko duxcupyrorcs 1no
pacnpefeNieHHI0 OCHOBHBIX M YNBTPAaOCHOBHBIX ILEJIOYHBIX mopon (c KapGo-
HATMTaMH), MOLIHBIX 30H KalHeBOro MeTacomaro3a. B obuieM ciyuae OHM
TMOOYEPKHUBAKTCA U BBIXOMAMH OJKIIOTHTOBBIX TeJl. Ha HEKOTOPBIX Y4YaCTKaX C
3KJIOrHTAMH ACCOUMUPYIOT T'PAHATOBBIE MEPHAOTHTHI H CEPNEHTHHHUTEI, TaO6pou-
Ibl, IPY3UTBI, THIIEPCTEHCONEPKALIHE TOPOIBI.

O mpoucxoxaeHuu KNoruToB KokueTaBCKO# IIIbIObI HMeeTCA HECKONIBKO
ToueK 3peHus. OIHM MpefnonaranT, YTo 3KJIOTHTEL BOHMKIIM 34 cuer rab6po-
maba3oB [1] WM MeprenMcTO-M3BeCTKOBHCTBIX ocankoB [21] B ycnoBuax
am¢uGomToBo# dammu perdoHansHoro mMetamopdusma. U.A. Edumos [10]
[OMYyCKaeT BO3MOXHOCTh ~'BbIHOCA' 3KJIOTHTOB M3 MAaHTHH B XO[¢ BO3JIbIMa-
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Puc. 2. l'eonornyeckan cxema (a) oxkpectHocTelt r. MeneHen u crpaTHrpadmuyeckas
KOJIOHKa2 [|eHTpasibHol YacT PypHBIX rop (6)

a: ] — oprorHeficsl; 2 — 3K/IOrMTEI; 3 — MAPArHenchl, CIMIAHbIE cnaHubl; 4 — r. Me-
nmeneu; 5 — r. KnuHoseu; 6 — pa3nomsi

6:1 — nporepc3oit (McAMMHTOBbBIE M MEIMTOBbLIE MOPOObl C JIMH3AMH KapOOHATHBIX
MOpOa ¥ MHPOKIIACTHYECKOT0 MATEPHANE, IUIACTHI OCHOBHBIX MMTMATHTOB) @ 3 — 3KIIO-
TMTbl, 4 — aMpHBOIMTBI, CK — CKapHbl, MC — MYCKOBHTOBbIE ClaHLpl, 2 — MpoTepo-
30f M KembOpuil ''mepexoOHOro KoMIUTeKca'': NecyaHMKH H CNaHUbLl C JIMHH3AMM rpay-
BAKK, KOHITIOMEPATOB H KapBOHATOB, MIIACTH OCHOBHBIX MHTMATHTOB

8 — pa3sMellleHWe 3KJIOTHTOB Ha CTPYKTYPHO-TEKTOHMYeCcKOH cxeme KokueTaBckon
rneibel no ®.A. JleTHUKOBY

I — rpanuubt rabiGsl MO reogU3UYECKHM JAaHHBIM; 2 — 30HBI AKTHBM3awMK; J — yuact-
KM PA3BUTHA 3KJIOTHTOB (MO JAAHHBIM re0IOrOChEMOYHBIX PaboT U IMTEPATY PHBIM [aH-
HbIM) ; 4 — rpaHHua pa3sHTHA Mopon amdubonurosoi dauun
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mua Koxuerasckoro antHkimHopus. Ilocnennue rofgbl B npefeniax IiibiGbl
(B paitone Enfex-Bepneik) oGHapykeHbl B3aHMHblE MepeXOMbl IKIIOTHTOB
B rab66poumst  [7, 18], uto monrBepxnmaer npeanonoxenue M.A. AGnynkabu-
POBOIi O reHeTHYeCKOMH CBA3H JKJIOTHTOB M rabbponios.

Ycnosusa o6pa3oBaHMs JKIIOTHTOB OLEHHBAKTCA Pa3/IMUHbIMH HCCIIElOBa-
Tenavu HeoguHakoso. [To JIJI. Tlepuyky [18] mpouecchl JKIOrMTH3AUMH Ha
Kokvuetapckoii ribibe npoucxomar npy T — 550—600° u P = 6 6, mo
H.JI. Hobpeuosy [8] sxnoruts o6pasyiorca npu T He ke 700° u n-Bnern
10 k6 u BBILIE.

Kpome cxoncrsa ¢ KokuetaBckoii rnbiGo#, oTaebHbIE TOJILUM MOJIaHy GHK -
CKOMH 30HBI 110 Te€0JOTHYeCKOMY ITOJIOKEHHIO M JIMTOJIOTHH 06HapyXHBaIloT uep-
Tl CXOJICTBA ¢ 3kJiorurcofepxaummu tomuamu Taup-llansa. Tak, neycmons-
Hble H MYCKOBHTOBbIE MHIMaTHTOBbIE THeHChl MonjaHyBukyma (B YaCTHOCTH,
pafion KyTHa ropa), BKIIIOYailIHe MeTaMOPQH3OBaHHBIE TeNlda IKJIOTHTOB,
MO TeoJIOrHYeCKHM OCOBEHHOCTAM H XapaKTepy -MeTamopdgH3Ma oyeHb Haro-
MHMHalT fopHdedcKyo akTiosckylo Tomuy Mysn-Kymckoro cpemuHHOro Mac-
cuBa (Cesepubiit Tamp-llans). Ilo nanuem B.I'. Koponesa [13], aTa Tomua
3ajeraeT B OCHOBaHWM Nopudeiickoro ¢pyHnamenta. MameHEHHbIE 3KIIOTHTHI
W rpaHatoBble aMpHOOMUTHI BCTpEYaoTCA B BHAE JIMH30BHIHBIX Tell H OymHH
Mo BCceMy pa3pe3y aKTIO3CKOA Tomuy [2] MHOTIa B accOUMALMH C CepreHTH-
HHTaMH.

HuxHAA MONCBHTA aKTHO3CKOW TOJILLM CTIOXEHA ATUTHTOBUIHBIMH FHeficaMu
(TMNa NENTHHHTOB) W MMIMAaTHTaMH C MPOC/IOAMH aMHGONHUTOB; CpelHAA
H BEpXHAA — pa3/IMYHbIMH THEHCAaMH, CAHLAMM, MHTMaTHTaMH H aM¢pubou-
tamu. [To pauneimM H.JL. Jo6peuosa u H.B. Co6onesa 7] , B moponax atoi cepuu
H3BECTHBI IMCTEH M CHIUIMMAHHT.

B CCCP sknoruTel LIMPOKO pa3BUTHI ¥ Ha Ypane. Onu 3aneraior B rmy6o-
KOMeTAMOP(H30BAHHBIX TOMNILAX AOKeMOpHiicCKHX rHeficoBo-aMpHOoMMTOBOTO
H CIIOAAHO-CNIaHUeBO-aMGHOOMHMTOBBIX KOMIUIEKCOB M TeHeTHUYECKH CBS3aHbl
¢ rabbpongamMu M ynbTPaoCHOBHBIMM mopopamu [22]. CrpykTypsl, B mpefe-
JlaXx KOTOPBIX Pa3BHThl 3KJIOTHTBI, PacmoyioXeHsl B 30He I'maBHoro I'myOuH-
HOTO pa3jioMa H MpeacTaBiAlT coboi 6110KH, OrpaHHYeHHbIe OT OKPYXaILHX
cBHT pazniomamu [23].

Ha KaBka3ze 3KIOTHTBI NMpUypOYeHbl K LUOBHOH 30He, pasnensmoei I'nas-
e ¥ [lepenoBoii xpebtel 54, 16].

OcobeHHOCTH BeleCTBEHHOI'O COCTABA 3KJIOTHTOB

3TOMYy BONpOCY MOCBAIIEHO MHOrO paboT KaK COBETCKHX, TAK M YELICKHX
HcenefoBaTelied, MOITOMY Mbl OCTAHOBHMCA JIMLUB HAa HOBBIX JAAHHBIX, MONY-
YeHHBIX B Pe3y/IbTaTe COBMECTHBIX HCCIIe[loBaHMi. Bee aHanmu3bl, NpUBeeHHbIE
B HacTOsMILe#H CTaThe, BhIMONMHeHb! B Nabopatopusax U'EM AH CCCP.

Ha ocHoBe MHHepanbHOrO COCTaBAa M XMMH3Ma IJIaBHBIX MHHEDAJIOB Cpe[Iy
3xnorutoB YexocnoBakuu BoigensioT yethipe THia [30].

1. Tlupon-anbMaHOMH-TPOCCYNIAPOBBIE IKIIOTHTHI cofiepaTt rpaHar, B
KOTOPOM IJlaBHblE COCTAaBHbIE Tpe[ICTABJIEHbI B PaBHBIX KOIIHYECTBAX, HIIH aJlb-
MaHJIHHOBaA cocTaBHas cnabo npeobnanaer. KimHOMMpoKceH XapaKTepulyercs
NOBBIIIEHHbIM COJIePXKAHWEM HATpPHA. JTH IKIJIOTHThl ABIAKTCA COCTABHOH
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YaCThI0 CepNIeHTHHHTOBBIX TeJl, TIe OHH 06pasyloT MoA0Ckl MOLIHOCTBIO MOPALI-
Ka [ecATKOB MeTpoB. MHorma oM oOpa3ylwT caMocTosTelbHble HeGonbume
Tena cpeaM THEeHCOB, HO BCTPEYAIOTCA COBMECTHO C CEpPIEHTHHHTAMH H aM(pH-
GommTamMu, NpoceXHBasAch kKak 6ynTo BOOMIbL JpeBHUX 30H pasnomoB. MHoraa
OHH 00pa3yioT camMoCTOATe/IbHbIC Tena Ge3 ABHOH accolMallMK ¢ runepbasura-
mi (Kpyussie ropsl — okpecTHoctH MenieHen) .

2. Iupon-aslbMaHIHHOBbIE 3KJIOTHTBI HMEKT TPaHaT ¢ pe3KHM npeobiaia-
HHEM MHPONOBOH COCTABIIAIIUEH; KIHHOMMPOKCEH B HUX CONEPXKHUT MEHbILE
HATpHSA, YeM oMdall “bl IKJIOTHTOB nepBoro Tvma (Tabm. 1). ITH IKIIOrMTBI
06pa3yloT MONOCEI MOLUHOCTBIO B HECKOJIBKO JECATKOB CaHTHMETPOB MM
MeIKHe OKPYTIIoN (opMBl BKIIIOYECHHSA B CEPIIEHTHHHTAX.

3. MuponoBbie 3KNOrHTBI. ['NaBHBIM OTIHYHEM MX fABNAercA Gosee Mmar-
He3MaNbHBIA rpaHat (comepxaumi mo 70% mipona), NPHCYTCTBHE B MOPOMAX
OpPTONMMPOKCEHa, AKUeCCOPHOH UmuHenH [36, 37] W HM3KasA 1IENOYHOCTb IH-
poxceHa. OHHM TeCHO CBA3aHbl C TPaHATOBBIMM CEpNEHTMHMTaMH, obpasysa B
HHUX MOJIOCKM HE3HAUMTeIIbHOH MOILIHOCTH M 000COOJIEHHA OKPYTTIOH M JIMH-
30BMAHOH dopmel. CocTaB rpaHaTa U3 3KIOTHTOB H BMELLAKOIIMX YIIbTPAOCHOB-
HBIX NOPOJ, MOYTH OgMHAKOB. OHM pa3nHyaloTCA B OCHOBHOM JIHMIlb O COIep-
*aHHI0 XpOMa, KOTOpPOTO B TpaHaTe JKIIQTHTOB 3HAUMTENIbHO MeHblle, UeM B
rpaHaTe M3 yNIbTPAaOCHOBHBIX MOPO.I.

4. Ilupon-aJbMaHOHH-TPOCCYNIAPOBBIE IKJIOTMThI C KHAHHTOM — OYeHb pefl-
KHil THII, BCTPEYAIOILMACH TONBKO B NPEMie/lax OCHOBHOTO KOMILIEKCa B paioHe
Mapuancke Jlazne.

JKNIOTHTHI MepBbIX TpeX THNOB MOTYT BCTPEYAaTbCA COBMECTHO B OIHOM
0GHZKeHHH.

JIlnA comocTaBNeHMsA  BELIECTBEHHOTO COCTaBa H BO3pacTa IKNOTHTOB MOI-
uaHybuxymMa 1 Kpywssix rop 6suti otobpansi o6pasius amdubonconepxammx
3KJIOTUTOB M3 padoHa ['yte (Monmany®ukym) u paiiona c. Memenen (Kpyu-
Hble TOPBI) .

Jxnoruthl M3 paiioHa ['yTe oTHOcATCA K NMPON-albMaHOMH-T POCCYNApO-
BoMy THmy. OHH BbICTYMalT BOGIIH3M TPaHHLbl MOHOTOHHOH CEPHM C MecTpoH
cepveil MONIaHYGCKOH 30HBI Cpedy CHUIUVIAMAHUT-OMOTHTOBBIX MaparHeicos,
B KOTOpBIX MeCTaMH BcTpeualTcs Gonee KpynHble Tena GHOTHTOBBIX OpTO-
rHeiicoB. JInH3000pa3Hoe Teno IKNOTHTOB, MHHOR B 400 M M UMpPHHOR B
100 M, mpocnexuBaeTcA B CeBEPO-3aMaTHOM HallpaBJIeHHH. JKIIOTHTBI OT/IHYA-
10TCA NOJIOCHaTON TeKCTYpoH, o6YCIOBIIEHHOH uepe/lOBaHHEM 30H, CIIOXEH-
HbIX MHHEpaNaMH pa3/IMUHOH KPYNMHOCTH 3epeH W HeOIHHAKOBHIM COJIepKa-
HHMEM T/IaBHBIX cocTaBHbIX 4acted. [lonocuatocTs HabGmiomaercsa W B LIMdax
B BHOe YepeqoBaHMH nonocok Oyporo ampubona ¢ rpaHar-MpOKCEHOBBIMH
MONIOCKAMH. JKIOTHT COCTOMT M3 TpaHaTa, KIIHHOMMPOKCEHA, Byporo amdu-
Gona M MMPpOTHHA, B BH/IE aKIECCOPHEB MPHCYTCTBYIOT MarHeTHT, WIIBMEHHUT,
THUTaHWT, PYTWI M UOW3MT. Boonmb TpewmH obpa3yeTca BTOpHMHAs pOroBas
obMaHKa.

Jknoruthi paitonaMeneHe— Mestko3epHucTbie (1 1-yex) M cpeaHe3e pHUCTbIE
nopozpr (12-4ex) CIIOXEHBI CBETNO-3eJIeHbIM OM(AUMTOM, PO30BBLIM H Kpac-
HBIM TpaHaTOM W OypoBaTo-3eneHOM poroBoi oOMaHkoil. B kauecTBe akuec-
COPHBIX NPHCYTCTBYIOT pPYTHJI, HJIBMEHHMT, alaTWT, LMpkoH. Kak BropuuHble
MPHCYTCTBYIOT KBapl, MYCKOBHT, IIONIEBOH wmaT (OJMIOKIa3), aKTHHOIIMT,
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Ta6bnuual

OcobeHHoCTH NOpoOACOGPa3yOIHX MHHEPANOB 3KJIOTHTOB H3 MeTAMOPHHYECKHX
TOML H aJIMa30HOCHBIX IKJIOTHTOB KHMOGepnuTOoBBIX TPyGOK

KoMnoHeHTHBIA cocTaB rpaHaTa
(mon. %)
- PasnoBumocTi Keneanc-
i IK/IOTHTOB, AJTbMaH- & TOCTD Na, O B mupok-
pPeruoH fupon | n + “:"l::'{:ﬂ* rpasata ceHe
cneccap-
THH

1 [upon-anbmanguu- 21-35 37-505 21-40 54-75 2,10-6,75
TpOCCYNAPOBbLIC
(YexocnoBakus)

2 [upon-anbmanmu- 57-59,5 25-30 14-16 33-45 085-2,17
HOBble (Yexocno-
BaKHA)

3 [Muponosbie 3K- 70-73 13-15 3,6-9 23-27 0.08-1.84
norutsl (Uexo-
CIIOBAKHA)

4 [IuponoBble 3K- 36-55 24-44 17-26 20-54 3,08-4,05
norutsl (Monsp-
HbIl Ypan)

5  AnbMaHgMHOBBIC 28-40 42-57 15-31 66-67 494-6,65
(MonsapHbI#
¥ pan)

6 ANbMaHIMHOBBIE 15-23  49-60 18-28 68-82
pytunossie (Tlo-
NApHBIA Ypan)

7 AnbBMaHOMHOBbIE 10-27 48-63 18-344 63-85 6.0-8,90
(10xHbI# ¥Ypan)

8 AnbMaHOMHOBbIE 21-26  40-50 21-33 62-73 2.65-4,25
(Kasaxcran )

9  ANMa3oHOCHBIE 28,5-61 30,3-45.8 8,7-25.7 33.2-62 4.76-8,99
IKJIOTHTBI KHM-
GepnUTOBBIX
Tpy6ok
10 MuHepansl 3k- 30-54  28-66 4-37 38 -69 1.49-6.89
JIOFHTOBOI'O TlApa-
reHeauca B an-
Mazax
1l Ixnorutsl U3 24-38 40-52 10-28 52-61
KCCHOITHTOB B
deprycur-nopdu-
poBoii Tpybke
(Iamup)

~
wn
)
S
“
"~

¥ — rpoccynsp + aHUpamMT + - aHUPaaH]
JlutcpatypHsiit uctounuk: 1,2 - [36); 3 - [36]: 4-6 [22]: 7 [14] w man-
Hpie YnoskuHo#t HI': 8 — [108] u pawnsic Ypossusoin HIT.: 9,10 - [20]:11
6) u nanuwie Yposkuuon H.T.
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Ta6nuua 2
XHMHYeCKHe COCTaBbl TPaHATA W NMHPOKCeHa W3 3KNOruToB Kpywsmix rop

O6pasen 11 12 11 12
Oxuenw I'panat I'pamat lMupokcen IMupoKcex
Si0, 39,33 40,50 55,63 54,35
TiO, 1,10 0,26 1,36 0,25
Al 05 20,94 21,48 11,63 12,40
Fe,0, 0,44 6,75 1,27 1,69
FeO 23,76 12,10 1,72 2,73
MnO 042 0,45 0,04 0,09
MgO 5.21 7.40 8,63 7,90
CaO 8,38 10,30 11,88 13,70
Na, 0 0,16 0,21 7.23 5.82
K,0 0,07 0,25 0,07 0,19
H20 He o6H. He oGH. He o6n. 0,50
H,O 0,21 " 0,22 0,018
Cl': 03 0,01
Cymma 100,02 99,70 99,69 99,638
Keneancrocts 723 57.9 15,8 23,44
ITupon 20,7 29,3 - Xapeut 42,2 32,7
ANbMaHIHH 54,6 40,3  AxkMHT 1,1 4,2
CnieccapTus 1,0 1,0 Yepmaxur - 5.2
I'poccynsp 23,7 294  Tepenbep- 8,5 9,8
IHT
Jllwoncupg 43,5 459
JHctatut 4,7 2.2

CrpykTypHble (GOpPMYNBI IpaHaTOB:

06p. 11 (Mg, ¢, Fey c33Mny 525C8) 71573,001A)1,0695139, 2

06p. 12 (Mg, gsgFe) 152MNg 055C80 56373,001 (A1) 979 Ti0,1872,097502,032C1 27
MPOKCEHOB:

06p. T+ (Na ¢ o, Ko 504C35 467M80,460F%0,065F%0.009210,49372512,001 06 5

06p- 12 (Nag 40,K¢ 505C%g 524MBo 421F%0,081M%,002F%0,04740,4 -:oT‘o,oos)mm

(Si ),0. .

I,946 00542 6

lpumeuanue. TiO2 HE YUHTBIBAJIOCh, TAK KaK MHHepalibl COLEepKaT BKIIIOYEHHS
pyTHIA.

LUOM3MT M dmHpoT. B HexoTopeix obOpasuax BCTpevawTcA BTOPHUHbIE ITIayKo-
dan n kymmurtouut. [lo cocrapy noponoobpasyolux MUHEPAJIOB HX MOXHO
OTHECTH K JKJIOTHTaM MepBOTo THNa (IHpON-aibMaHIMHOBLIM) . AHAIIH3bI MO-
ponoofpa3yoiiMx MHHEPANOB H JKJIOTHTOB PynHbIX rop npuBeeHs! B Tan. 2.
[lo XMMHYECKOMY COCTaBY I1IOPOJi OHM OTIIMYAKTCA OT MOJIJAHYOHKCKHX
3K/0TUTOB BoJice BHICOKUM colepxaHHem Na M MeHblEH OCHOBHOCTBIO, YTO
BHIAHO M3 1abn. 3. HapmexxHbIM HMHAMKATOPOM (HIUKO-XMMHUYECKHX YCIIOBHIA
reHe3nca Nopojl ABJIAKTCA porossie obmanku [15].
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XuMHYECKHE COCTaBbl IKIOTHTOB

Tab6bnuua 3

Ye xocnosakus Monapredk 0ambih Kasaxcran
Ypan Ypan
Oncyicnmt 1* 2 3 4 5 6
11 12 138 293 133/19 70/66

Si0, 51,38 5148 42,20 42,70 49 40 49,39

TiO, 1,36 1,55 2,38 3,90 0,86 1,82

Al,04 15,01 14,20 13,43 14,85 15,03 14,15

Cr,04 0,05 0,02 0,07

Fe,04 1,71 1,47 0,90 3,58 2,12 2,19

FeO 8,09 8,10 13,36 17,21 8,15 11,38

MnO 0,18 0,18 0,23 0,20 G,18 0,23

MgO 8,00 8,03 10,37 591 8,52 6,87

CaO 11,30 10,19 13,92 9,10 10,31 10,77

Sr0 0,02

NiO 0,007 0,009

CoO 0,006 0,006

V,0¢ 0,05 0,06 0,10

Na,0 3,19 4,31 2,23 2,13 4,07 1,90

K,0 0,36 0,24 0,30 0,33 0,72 0,20

H,0~ He o6H. 0,04 0,08 0,11 0,20 0,20

H,0" 0,30 0,24 0,72 0,45 0,39 0,29

CO, 0,45 0,28

Cymma 100,39 100,12 100,31 100,47 100,40 99,67

AHaIMTHK AMN.Tycena B.A. l'apumna JI.M. KpyTeukas

* Mecta B3ATHA oOpasuoB: | — Mepereu; 2 — Crape Mucro; 3 — I'yte, 4 — Cmionsnas
IF'opka; 5 — p. Caxmapa; 6 — 03. Kymosi-Kyns.

C uenbio CpaBHEHMS POTOBBIX OOMAaHOK 3KJIOTMTOB MonaaHyOukyma u Pyn-
HBIX TOp MBI H3yuniH Gypyio poroByro o6MaHKY W3 3KJIOTHTOB paiioHa I'yrte
H CBETIIOKOPHYHEBYW — M3 3KJIOrWTOB Pymmeix rop (padion r. Mepenewn).

Kak BHIOHO W3 XMMHYECKHMX aHanM30B (1abn. 4), poroBsie 0OMaHKH pasiiH-
YalTICA N0 COOepXaHHI0 H XapakTepy pacnpefeneHusa Al B okTasgpHuecko# H
TeTpasgpHuecKoi koopmuHamuax. Hecmorps Ha Gomnee BhicOKOe colepaHHe
TJIHHO3eMa B OKJIOTHTaX paiioHa r. Menmeweun (tabn. 3), poroBas of6maHka
HX MeHee TITTHHO3eMHCTas, YeM poropad oOMaHKa 3KJIOTHTOB paHoHa ['yte.
ITH OTIHUMA CBA3aHBI, BEPOATHO, C PA3NMTHYHBIMHM TEPMOJMHAMHYECKHMH YCIIO-
BHAMH HX (opMHpOBaHMA M XuMH3MOM nopon. Cyns mo Gonee BbICOKOMY
comepxanuio Al B okTasmpuueckoil KOOpOMHAILMH, Gypas poroBas obmaHka
paiiona I'yre o6pasoBanacs npu 6onee BeicokoM P, uem BTopas. Beicokoe conep-
xarve OH B ee cTpyxTypHO# (opMysie TOBOPHT O TOM, 4TO TeMIepaTypa
obpa3oBanus Gbina, BEpOATHO, HHXKeE, YeM NMpH GOPMHPOBAHMH POrOBOH 06MaH-
KH 3KJIOTHTOB padioHa Mepenen. ITo xummueckomy cocraBy Gypas porosas
obmaHKa 13 3kNoruTos r. I'yre 6/1M3Ka K BTOpHYHOMY KApHHTHHY M3 KBapll-Ka-
PHHTHHOBBIX MPOXHMIKOB B IKJIOrHTaX ABCTPHHM, omMcaHHbIX Xepuu u Kanep
[34]. Poroas ofMaHka M3 IK/IOTHTOB paiioHa Menenen 6nmmM3ka mo cocTa-
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Tabnuua 4

XHMHYECKHE COCTABbI POrOBBIX OOMAHOK M3 JIKJIOMMTOB nakkommta Iyte
(MonpanyGukym), (oGp. 138) u Mepeneu (Pyamusie ropei), (06p. 11)

OKHCIBI 138 11
Si0, 43,21 50,50
TiO, 1,32 0,78
Al,04 15,20 13,24
Fe203 1 ,55 3 ,62
FeO 9,20 4,58
MnO 0,29 0,07
MgO 13,00 14,00
Ca0 10,51 6,32
Na, 0 3,50 477
K,0- 0,66 0,44
Cl‘z 03 1,48 1,02

0,008

Cymma 99,92 99,348

AHANHTHK H.H. Crenanosa P.JL. Tenewosa

KpHCTAIOXHMHYeCKHe (DOPMYIIbI, PACCYMTAHHBIE HA 13 KATHOHOB:

06p. 138 — X VIII

2+
0,603 615N3g 355),  (Fey osMny

(Na, 482K0,121 ,035MB; 75, X

xFeX* _Al, vi , v
0,155770,923 )¢ (Sig 511 To,138 Aly 65178(021,7480Hg 55022 (OH); 4003

X VIII 2+
06p. 11 — (K 066N3G 20770,273(C2,929N8) 07102 g3, Mny 05MB, 400
3

+

* r“’0,3 B2All ’200):;1 (Si A

iﬁ 97 'J'TiO.U B3 A10,940)8 ©

21 ,344OH0,1 56)2 Z(OH)Z ,000°

Ta6bnuua 5

Paguonoruyeckne AaHHele no aGCOMOTHOMY BO3pacTy pOroBeiX OOMaHOK
H3 IKJNOTHTOB Yeuwickoro macchsBa*

CopepxaHue
Mpo6a — Pazmores aprowua, A;g,o- pan; Bo3pacT, MIH. neT
HT/T A40 obu1.
138 0,35 £ 0,03 96 0,8 33; 36 366 + 26
143 0,41 0,04 11,1 £0,8 42; 76 362 £ 26
11 0,22 6,3 23 380

* 138 — sknorut (pa#ton Iyte), 143 — kBapu-ampuGoNOBLIE MPOXKHUIKK B IKIIOTHTE;
11 — sknorut pattona MeneHnen, (Kpyumble roper) .
Jins pacueTa MCMONIB3OBAHEI CIE[YIOLIHE KOHCTAHTBI:

A =0557. 1071% rox™ !, K*°=0,000122K (no Becy),
)\B =4,92-10"" rog” .
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By K KapHHTHHaM H3 METaCOMAaTHYeCKHX KBapll-MYCKOBHMTOBBIX XWJI, 3are-
raiownx B aknorutax IlonapHoro Ypana, KOTOpbIe obpa3oBanuch NpH BbI-
COKHX [aBJIeHMAX M, Temmepatype S00—600° (onpeneneno mo reorepMomer-
puu [7,22]).

[TosiBnenue Gypoit poroBoi 0OMaHKH B JKJIOTHTAX CBA3aHO, NO-BUIMMOMY,
¢ MeTaMopdHyecKHM MpeoGpa30BaHMeM 3KIJIOTHIOB. IJTO NOATBEPXKIAeTCH
He TOJIbKO FeolNIoro-neTporpadpuuecKMMH HCCTIENOBaHUAMM, HO H PafiHOJIOT HYe-
CKMMH [aHHbIMHM. AGCOIOTHBIH BO3PacT POroBbIX OOMaHOK M3 IKJIOTHTA
(06p. 138) u rumpoTepManbHbIX KBapu-aMdHBONOBBIX XM (C HIBMEHHTOM
H LOH3HTOM) B 3knorutax (o6p. 143) T'yre oka3zancs MOYTH OOMHAKOBBIM —
366 u 362 mnH. net (1abn. 5). Onpepenenus chenansi M.M. Apkensanu B Jla-
6Gopatopun abcomoTHOTO BO3pacta reonorwdeckux ¢opmaumit UT'EM AH
CCCP kammii-aproHoBsiM MeTonoM. Brmskas midpa aGcomoTHoro Bo3pacTa
nonyueHa IUIA poroBoi o6maHk c. Meneneu — 380 mumn. net. Bee atu umudpsr
XOPpOLUO COMOCTABJIAKTCA C PAHOTOTHYECKHMH JAHHBIMH MO Pa3IHYHBIM [IOPO-
nam Cpe[lHeYellICKOTO MacCHBa M OTPaXKalwT BpeMs OMOIJIOXKEHHS MOPOJ B
CBA3M C BHEIPEHHEM BaPHCCKHMX I'PAHHTOHMIOB.

Becsma npumeuatenbHO 0BHapyskeHHe HAMH MYaCCaHMTa B JKJIOTHTax paioHa
I'yre. Myaccamut Gbin HafileH B TKeJIOH He3NeKTPOMATHHTHOH (PpaKimMu
npober 138 oknorutoB ¢ Gypoil poroBoil o6MaHKOH (XMMMYeCKHH cocTaB
3KJIOTHTOB TIpHBefieH B T1abGnm. 3). MyaccaHMT BcTpewaeTci B BHOAE MEJIKHX,
YaCTO HepaBHOMEPHO OKpALUEHHBIX KPHCTAUIOB CHHEBATO-3eJIEHOTO ILBeTa C
XapakTepHbIM anMa3sHeIM GlieckoM. BmecTe ¢ CHHeBaTo-3e/IeHBIMH Myacca-
HHTAMH BCTPEYAIOTCA MYacCAHHTBI CEPOro uBera. 3Ta HAXO[Ka HHTIEpecHa
TeM, 410 3KJIoTHTH KoKueTaBCKOH IIIBIObI TaKKe cOmepxaT MyaccaHuT. Myac-
CaHWT OGHApYXeH H B allbMaHIMHOBbIX 3Kknorurax [lonsphoro Ypana.

Kak u3BEeCTHO, MyaccaHWT I0BONbHO penkHil mMuHepan. OH BcTpeuaeTcs B
KMMOGepIHTax, Tpannax, KapGoHaTHTaX H MarMaTHYeCKHX IMOPOJaX OCHOBHOTO
cocraBa. Ha Tumane MyaccaHMT HaliieH BMecTeé ¢ I'DaHaTOM M MMPOKCEHOM
IKJIOTHTOBOTO NapareHe3uca. B rpaHatoBoM mepupotnTe M3 CKBaXHHbI JIMH-
ropka (YCCP) Hamm GbUTH BrepBble HaifeHbI MyaccaHMThl. [0 okpacke u
(u3HYeCKHM CBOMCTBAM OHH OY€Hb GJIIM3KH K MyacCaHWTaM JKNoruToB. [le-
GaerpaMmel MyaccaHuToB, NoiyueHHble A.C. AHWCHMOBO#H, NpHBeJeHsl B
Tabn. 6. JloctoBepHOCTh HAaXOMNOK TLIATeJIbHO MpOBEpeHa NMOBTOPHBIMM IpPoO-
Tonoukamy, HaXofku MyaccaHMTOB B 3KJIOTHTaX¥ TPaHATOBBIX MEPHIOTHTAX
CBHIETENICTBYIOT B KaKOH-TO Mepe O TeHeTHYeCKOM POICTBE 3THX MOPOA,.

AHanM3 JMTEpPATypHBIX [IAHHBIX TO BelleCTBEHHOMY COCTaBY 3KIJIOTHTOB
pa3Hoo0Opa3HbIX THNOB, Pa3BHTBIX B IpelieNiaX pas/IHUHBIX MeTaMopdHuYeCKHX
KOMIIEKCOB, MIOKa3bIBaeT, YTO HAPALY C HEKOTOPHIMH OTIMUMAMH, B LEJIOM
OHM MMeT MHoro obummx uyepT. OnHOM M3 XapakTepHBIX MX ocoGeHHOCTeH
ABNAETCA 3HawMTeNbHOe KoneGaHue cOCTaBOB MOpoooOpasylolmMXx MHHepa-
JIOB M CaMMX MOPOJI.

IKcnepHMeEHTaNIbHble aHHble 110 MOJIETHPOBAaHHIO NPOIECCOB 3IKJIOTHTO-
00pa30oBaHHA NOKAa3allM, YTO 3KIJIOTHTHI 00pa3yloTcsi B YCIOBMAX LIHPOKOTO
[Mana3oHa Temmnepatyp M naenenusa — mpa T or 500 po 1200Y u paBneHusx
or 4—10 no 18-20 k6ap [28, 32, 26, 8], npu ycnosun, ecnu P o111 >PH,O0.
J1HM 06GbACHAETCA HAJIMUME B MPHPOJE IKIIOTHTOR C IMPOKHMH oneGanmsMu
cocraBa mopopoobpasywommx MuHepanos. [lo xumuueckoMy coctasy JloGpe-
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TaGnuua 6

MeXnnocKOCTHBIE PACCTOAHHA MYACCAHMTOB M3 Jkjoruta (1),
rpanatoBoro nepuaotuta Yexocnosakum (2,3) w 3xknorura lMonsapuoro Ypana (4)*

i* 2 3 4
I da I da G 4 da I da
138-C-UEX 123-CB 123-T 28-1TY-69
1 3,33
0,5 3,05 1 2,98 1 3,02 1 3.32
1 2,90 2 2,84 1 2,90 1 2,90
5 2,717 4 2,77 1 2,77 - 2,77
7 2,62 7 2,60 7 2,60 5 2,63
10 2:51 10 2,48 10 2,51 10 2,52
7 2,36 7 2,34 7 2,36 5 2,36
5 2,17 3 2,17 1 2,17 3 2,17
3 2,00 1 2,10 1 1,998
4 1,703 2 1,992 1 1,698
4 1,681 3 1,690 1 1,685
1 1,572 1 1,670
10 1,540 9 1,531 7 1,538 7 1,538
3 1,447 3 1,443 1 1,446
6 1,420 4 1,415 4 1,419 3 1,419
1 1,328 1 1,324 7 1,312
10 1,313 9 1,310 7 1,312 2 1,289
4 1,291 4 1,283 1 1,292 2 1,258
4 1,261 4 1,254 1 1,223
2 1,220 2 1,219 1 1,151
1 1,153 1 1,147 3 1,089
2 1,134 1 1,132 3 1,043
2 1,104 1 1,100 1 1,004
6 1,090 4 1,085 4 B 0,997
1 1,076 1 1,073
1 1,065 5 1,045
6 1,044 3 1,005
4 1,005 7 0,998
8 0,999

* 1, 3,4 — rony6oBaTo-3eNieHble MYacCaHMThl, 2 — cepbit MyaccaHuT. Fe-uanyueHue, ou-
aMeTp Kamepbi 57,8.

OB C coaBTopamu [8] BBIIENANT SKIOTHTHI TPOKTOJHTOBOTO H 6a3a/lbTOBOTO
THMNa, TIpHYeM TepBble Gonee ocHoBHble. B YemickoM MaccHBe NMpHCYTCTBYIOT
H Te H [pYyTHe, YTO XOpOILIO BHOHO MpH aHanmu3e naHHbIX A. llynexa u E. ®emio-
xosoii [30].

Bonbiioe 3HaveHWe NMpH MCCNEJOBAHMHM TeHe3MCa 3KJIOTHTOB HMeET CyMMa
reOXMMHMUECKHX NpPH3HAKOB: KO03(}UIMEHTOB pacnpeliefieHHs I1eTpOTeHHbIX
H pe[KHX 3/IEMEHTOB MEXHOY - COCYIIECTBYIOLIMMH MHHEpanaMH, TeOXHMHYe-
CKHX OCOGeHHOCTeH aKIecCOpHRIX MMHepanoB. HapeXHbIM HHOHKAaTOpOM
FeOXMMHMUYECKHX YCIIOBMA 0Opa3oBaHMA JKJIOTHTOB ABJIAECTCA PYTHI — TUIIHY-
HbIil aKueCCOpHbIH MHHepan sxkiyloruToB. Ha IMonspHom Ypane ycraHoBneHo,
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Pu c. 3. [InarpaMmbl COOTHOLUEHHA XeJle3HCTOCTH B COCYLUECTBYIOLLMX MHHe-
panax >SKJOTHTOB (g); SKIOTMTOB H TI'paHMTOB (J); NIENIOYHOCTH OMda-
LIMTOB H CONEPXAHHA MUPONOBOro KOMIIOHEHTa B IpaHaTe (&)

I — Yemcxuit maccun; 2 — lMonspuemt Ypan; 3 — Kxnniit Ypan; 4 — Kok-
YeTaBCcKaa l"ﬂhlﬁl; 5 — AJIMAa38HOCHbIE€ 3KIIOIHTBI H3 KHMGQPJ'IHTDBB!X Y-
6ok; 6 — BKIOYEHMA B anMa3ax; / — MecTonpossnenue I'yre (UCCP)

YTO PYTHJIM H3 JIKJIOTHTOB, T€HETHYeCKH CBA3aHHBIX C YI'bTPAOCHOBHBIMH
nopogamu, Goraue XpoMoM, 4eM anoba3anbToBble IKIIOTHTHI. [lepBble comep-
%aT OOBIYHO [eCATHIE [OMM NMPOUEHTOB XpOMa, BTOpbie — Ha TIOPAAOK HMXKe.
MayyeHne akiUeCCOpPHBIX PYTWIOB M3 [BYX 06Gpa3suoB IKIOrWTOB MepeHua
[aeT OCHOBaHMEe OTHECTH MX K 3KJIOTHTaM Da3anbToMmHOro THma. B o6pa3suax
11 1 12 copepxaHue XxpoMa cooTBeTCTBeHHO paBHO 0,05 u 0,06% (ompepene-
Hue TIPOM3BENEHO Ha MMKpoanamuaatope tuna "Cameca” H.B. Tpomnesoit);
TaKHe ke HM3KHE COMEepXKaHWsA XpOMa XapaKTepHbl IS 3KNOrHTOB Kokwue-
TaBCKOH IIbIGHI.

U3 comoctaBnenns ocoGeHHOCTEH COCTaBOB, XMMH3Ma NMOPOJ M MOpOMIO-
06pa3youmMX MHMHEpANoB JKIIOTHTOB MeTaMOphHYeCKHX Komiuexcos Yeiu-
ckoro maccuBa, CCCP u anMa30HOCHBIX 3KJIOTHTOB KHMOepIMTOBbIX Tpybok
(rabn. 1-3, puc. 3) BHOHO, YTO CpeM 3KJIOTHTOB MOJIaHYOUKYMa ecTh pas-
HOBMIHOCTH, G/IH3KHE [0 XHMH3MY K 3KJIOTHTAM MeTaMOpP¢HYeCKHX KOMILTEK-
coB Kazaxcrana, Ypana ¥ K anMa3loHOCHBIM 3KIJIOTHTAM KWMOepIIMTOBBIX
Tpybok.
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Kpome sxnorutoB PymHpIX rop, K Ka3axCTaHCKHM JKIIOrHTam Grmu3ku
HeKOTOpbie IMHPOMN-aIbMaHAAH-TPOCCY/IAPOBBIE 3KIIOTHTBI MOJIAaHyGHKCKOM
30HbI, 3A/IETAIOIME KAK B Y/IbTPAOCHOBHBIX TIOPOHAX, TAK M CPEJM THeACOBBIX
TOJLL.

Mupon-ansMaHIMHOBBIE IKIIOTHTEI MONIaHyGUKymMa obGHapyxHMBawT Gomb-
1110¢ CXOJCTBO C HEKOTOPHIMH alIMa30HOCHBIMH IKJIOTHTAMH KHMOepITHTOBBIX
TPYGOK ¥ OTIMYAKTCA OT HMX JTMIIL MeHblllel WeNOYHOCTHIO MHpOKceHa. Becs-
Ma MpUMeYaTesbHO, YTO MyacCaHHTCO/E pXKalline 3KJIoTHThI paiiona ['yte mo reo-
XHMHYeCKHM OCOOEHHOCTAM HMEKT CXOICTBO ¢ aIMa30HOCHHIMM IKJIOTMTaMH
KHMOEpIHTOB, a HX NopopoobpasyiolMe MUHepallbl — ¢ MHHEpaJlaMH, BKIIO-
YeHHbIMM B anMa3. Bce 370 MO3BOJIAET BHICKA3aTh MPENNONOKEeHHEe O TOM,
YTO HEKOTOpble JKJIOTHTHI YeLICKOro MaccHBa MOTYT O0Ka3aThCs aJMas’oco-
[ie pXalHMH.

3akmouenne

AHaNu3 BeluecTBEHHOTO COCTaBa JKIJIOTHTOB YeLICKOro MaccHBa MoKasa,
4TO CpelM IKJIOTMTOB MoymaHyGuikyma M KpylIHbIX rop cyllecTBYHT pa3’HO-
BUIHOCTH, ONM3KHE MO XMMM3IMY ¥ MHMHEPAIOTMM K JKJIOTHTaM MeTamopdine-
ckux kommuexkcoB KaszaxcraHa, Ypana, K 3KJIOrHTaM KCeHONMTOB ¢eprycur-
nopguposoi Tpybicu [lamupa ¥ HeKOTOPIM aTMA30HOCHBIM 3IKJIOTHTaM KHM-
OepIMTOBBIX TpyGOK.

KJIOTHTBI, pa3BHThle cpedu MeTaMOpdHUeCKHX KoMmiekcoB Yemickoro
maccuBa, Ypana, Kokuerasckoi rnbibel v Tanp-lllans, umeloT MHOro o6umx
YepT B reCJIOTHYECKOH MO3HLUMH M MO XapaKTepy B1OPHYHBIX MpeoGpa30BaHui:

IKJIOTHTEI Pa3BHThl B IpefieiaX CTPYKTYP, OrpaHHYEHHBIX OT OKPYXKaKIIMX
CBHT 30HAMH pa3fiOMOB; ,

3KJIOTHTBI IPHYpPOYEHbl K CAMBIM [IPEBHHM TOJIIIAM, NpeTepneBLIAM TTOIH-
XPOHHBIH MeTamMophH3M 0T pHdes [0 HIXKHEr0 HIH BepXHEro najieo3’os;

dopMHpOBaHKe THEHCOB, MUTMATHTOB H CIIOMAHBIX CIaHLER BMeLIAIIMX
TOJIL COTPAKEHO C PerpecCHBHBIM H3IMEHEHHEM JKIIOTHTOB,

BBIXO/IbI 3KJIOTHTOB TATOTEIOT K 30HAM Da3rioMoB;

TeNa 3KJIOIMTOB BCEr[a OPHEHTHPOBAHBI COINIACHO C BMEILAILIHMH TOJI-
mamu;

no 00beMy BBIXObI IKJNOTHTOB HUIE He oOpasywoT GonplmMx niomianeih u
Bcerga 3aHMMawT o00ocoGNeHHOe MOJIoXeHHe BO BMeIUAMIMX TOJMLIAX.
[Inomame wux BBIXOZOB OBBIYUHO He TpeBBIUAeT 5% OT BMeLAOLMX
TOJLI,

Jxnorutel YelicKOro maccsa OOMDBUCH YACTBIO ACCOUMMPYIOT C YJIbTpa-
OCHOBHBIMH NMoponamu. He Bcerpga AcCHO, ABNAETCA JIH 3T4 aCCOLMALMA TeHETH-
YECKOH, HO COBMECTHOE HaXOxiJUIeHHe IKJIOTHTOB H YJIbTPAOCHOBHBIX TOPOJ
B 30HaX pa3jIoMOB TOBOPHUT O CNelM(HYeCKHX YCIIOBHAX IOABIIEHMA 3KIIO-
TUTCOAEpXAUMX KOoMIlekcoB. OGLMe YepThl TeONOTHUECKONW MCTOPHMH IKIIO-
TUTOB pa3jIMYHbIX DPErHOHOB IO3BONAIT BHICKA3aTh NpEaroNOKeHHe O TOM,
YTO IKJIOrMTBl MpenctaBnfAT ruybuHHble 06pasoBaHMA, BbIIBHHYTbIE

Ha noBepxHOCTh B BHAe OIOKOB B XOME reojOrHYECKOro pasBUTHA peru-
OHOB.
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@.I1. MHTPO®AHOB, K. BEHEN
CTPYKTYPHBIE THITbI TPAHHTOHIHBIX MACCHBOB

Jns pa3spaBOTKH OCHOBHBIX MONIOXEHHH CTPYKTYpPHOTO aHANM3a TUTYTOHH-
YeCKHX Tell 0co6Goe 3HayeHHe MMeeT COMOCTABJIEHHE TJIABHBIX CTPYK1YpPHBIX
THTOB TPAHHTOMOHBIX MAacCHBOB, PAaclONIOKEHHBIX B TeKTOHHWYECKH pa3iuy-
HBIX 3aKJIOYalomMX WX “pamax”. Takasa paGora GbUia NpoM3BeleHa HaMH
Ha 06pexTax banmuiickoro umra 1 Yeuickoro maccupa.

B pa3BuTMM NOOBHXKHBIX 30H M0OGOTO BO3pacTa, B TOM UHCJIe apXeHCKHX
(GenomopckHX), PaHHENpPOTepPO30HCKHX (KapelbCKHX), CpelHeNpoTepo30i-
ckux (cBexodeHHcknx) Banmuiickoro wmra 1 Monpany6ekol (cpemHenpote-
pofickoii ?) Yemickoro MaccHBa, ¢ CaMOro Hayal® MOXeT ObiTh Bbile-
JIeHa CTagHA NpOrHGaHWA, CONMpOBOXIAEMOTO OCANKOHAKUIUIEHHEM, paHHeH
CKJIAuaTOCThi0, DPErHOHANBHLIM METAMOPOHU3IMOM H DaHHHM MAarmarus-
MOM. ITa CTa[iHA CMEHAETCA CTa/IMeH HHBEPCHH PeXHMa, CKIIaNuaToCTH,0hopM-
JIAIOWER CTPOEHHe CKJIAMYaThIX CTPYKTYpP 3TOr0 3Tama, COOTBETCTBYIOLLEro
MarmMaTi3Ma, YinbTpameTamMopdH3Ma M CBA3aHHBIX C HHMH  ABJICHMI.
Iocnenyromas  craGuin3auma OTHOCHTENIbHO CNOKOHHa W  amarma-
THYHA. o - :
COOTBETCTBEHHO [UIA CKJIANYaTOH 30HBI, B MPHHIMIIE, MOTYT GbITh BBIFENIeE-
Hbl CJIeQyIOlUHe CTPYKTYPHBIE THIIbI IUTYyTOHHYECKHX TeN; MOCKIIaqyaThle,
PaHHeCKIauaThle, COCKJIa[uaThie, MO3IHECK/IaquaThie M MOCNeCKIIauaThie.
B HacTosmee BpeMs MMeeTCA BO3MOXHOCTb BbIENATh CTPYKTYpPHbIE THIIBI
TeOJIOTHYeCKHX TeJl He 10 OTHOLUEHHI0 KO BpPEMEHH TPOABNEHHH KaKo#-TO
HeoNpeeNleHHOH “TJIABHOH’ CKJIa@¥aTOCTH, 2 MO OTHOLUEHHI) K YCTaHOBJIEH-
HbIM 3Tanam fedopMalmM, MeTamMopdH3Ma M yibTpaMeTamMopdu3Ma — MHT-
MaTH3alHH.

Kak nokassiBaioT MOCNEHHE HCCNE[lOBaHMA MO CTPYKTYpHO-MeTaMopdHu-
uecKOMy aHaM3y [2, 6], cTpyKTypHOe pa3BHTHE MeTaMOP(H3OBAHHBIX KOMII-
JIEKCOB CONpSKEHO C 3TalaMi  perHOHANBHOrO MeTamMopdH3Ma H B LelIOM
YKNagbBaeTcA B PAMKH TpeX (MaKCHMyM MATH) 3TanoB AedopMalMOHHOTO
mmkna. Ha nepBoM 3Tane B YCTIOBHAX pagMaNibHBIX ABHXKEeHHH (opMHpyIoTCA
[OJIOTHe,, YACTO KYTOJIOBHIOHbIE CKNAOKH F'| ¢ MOJIOroH KpHCTAIIM3alMOHHOH
cnaHueBaTocTbio. Bropo# sran pedopmaumu (F,) B yClOBMAX TaHTeHLMAanb-
HOTO CXATHA TMPHBOIMT K PasBHTHIO NOMMHHpYMLMX (*'TMaBHbIX™) cknmamya-
ThIX CTPYKTYpP KOMIUIEKC3, KPYThIX, JIMHEHHbIX, BbIJEPXAHHBIX MO MPOCTH-
PaHHI0, H30KJ/IHHAITbHBIX, HEPEKO OTNIPOKMHYTBIX, JIeXKauHX, YCIONHEHHBIX I'pa-
HUTO-THEHCOBBIMHM  KYTIOJIAMH, BEIUECTBEHHO HEpelKo MpHHALJIEKALHMH
peoMopdH30BAaHHOMY KOMIUIEKCY OCHOBaHMA — GyHOaMeHTY MOOHIbHOH
30Hbl. Tpetni, ycuoxmmumu pedopmaimn, (F3) NPOHCXO[MT KaK IpH
PaJHaJILHOM, TaK H IIpH TAHTEHUMAJIBHOM CXaTHH. JUIA HEro He XapaKTepHO
HHTEHCHBHOEe Pa3BHTHe CJIAHLIEBATOCTH OCEBOH IUNIOCKOCTH (HO HEpelKo KITH-
BaX), 2 CK/a[IKH MeJIKHe, YaCTO OTKphIThle. [IN1A 3TOro 3Tama obbIYHbI JHAITH-
POBBIe KYMOJIA MO3IHeCKIIaAuaThiX TpaHHTOB. CTpyKTyph! YeTBepTOTO (F3) M
natoro (Fs) aranos nedopMalmH pasBuBatoTcA He Bcerna. Onu dopmupyores
B YC/IOBHAX CPaBHHTENBHO HH3KOH NJIACTHYHOCTH NMOPOM M NpPEACTaBJieHbl 30-
HAMH BTOPHYHOTO PAaccClaHlUEBaHHA, CHCTEMAMH TPELIHH H Pa3pbiBOB. Y CTAHOB-
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P u c. 1. PavHecknaguarsie TrHe#co-
rpaHHTOMOHbIe Gesiomopuabt BanTuitc-
KOro 1ura Ha o-B¢ Enossift

Koutaktel Tena: | — HakIIOHHBIE;
2 — BepTHKaNbHbIE

Bractuyeckue  IUIOCKONApaieNbHble
3IeMeHTHl Nopoj Tena (MoJocYaTocTs,
rHefiCOBUOHOCTD, CKMANMTHI) : 3 — Ha-
KnoHusle, 4 — BepTHKanbHele; Gnac-
THYECKHEe JIHHeHHbIe 3JIEMEHTh! NOopoa
Tena (nuHedHocTs), 5 — mNOCcKoNa-
panenbHble 3eMeHThbl BMELLaoLIMX No-
pon  (MONOCYATOCTH, C/IAHUEBATOCTD,
ciouctocTs) 3 6 — HakioHHBlE, 7 —
HeompenesieHHbie MO YIrAy HAKIOHA;
8 — nuHedHbie 3NEMEHTBI BMEIUAIOLIHX
nopon (IMHEAHOCTb, OCH MEJKHX CKJIa-
NOK W np.)

neHo [6], 4TO MaKCHMYM perHOHATbHOTO MeTaMOpdH3Ma H YJIBTpaMeTaMop-
¢u3ma coBraiaet ¢ e pBEIMH IBYMA 3TaNaMy.

[Tpu panbHefeM BhIJeNIeHHH H OMHCAHMM CTPYKTYPHBIX THIOB I'DaHUTOMI-
HbIX MacCHBOB MbI OTYaCTH HCIIOJIb30BAJIM 3TH HOBBIE MOJIOXKEHUA CTPYKTYpPHO-
MeTaMopdHYeCKOro aHaJIM3a.

IIBvkeHMA HAYaJIbHOW CTagMM MPOTrMOGaHMA XapaKTepH3YITCA BepTHKasIb-
HOH HanpaBJIeHHOCTBIO, PACTSKEHHAMM, CONPOBOXKIAEMBIMH Pa3phIBAMH.
B 3THX yCNMOBHAX MarMaTH3M TpeCTaBjieH, B OCHOBHOM, 3(p¢y3HBHBIMH H
runabucCcabHBIMH HMHTPY3HBHBIMH 3anexamH. SABnAfCh COCTaBHOH YacTbio
0Ca[|OYHO-BYNTKAHOT€HHOH TOJIIH, 3TH MOKPOBHbIE, [UIaCTOBBIE, CHJIIOBBIE,
NIAKKOJIMTOBbIE M JailiKOBble 0OPa30BaHNA HEMOCPENCTBEHHO YYaCTBYIOT B CIIO-
XeHMM BCeX No3[Hee OOpa3yOIIHXCA CKJIAQuaThlX CTPYKTYp (HocCKIiafuaTbie
Tena). CremeHs WX TOCNeAylOLMX MeTaMopdHueckHX Mpeobpa3oBaHUA COOT-
BETCTBYET CTENEHH PeTHOHAJbHCTO MeTaMOpdH3Ma BCeH TONIM; BTOpHYHble
(MeTamopdHUeCcKHE) CTPYKTYpbl JOCK/IAmuarTbiX Tel — ClaHLeBaThie, THEH-
COBHM/IHbIe — ABJIAKTCA TAPMOHHYHBIMH CO CTPYKTYpaMH BMeLIAKILMX MOpPO[.

B mmrmaturoBhiX Tonmumiax bBantwiickoro mmra m Yemickoro Maccupa
[OCKJIaTyaThie TeJia MOJABEPraloTCA MHTMATH3aLMH H GYIMHHpPOBAHHIO, NTPHYEM
[aXke B 3THX YC/IOBHAX HHOT/IA COXPAHAKTCA PENTMKTOBLIE YYaCTKH, B KOTOPBIX
BH/IHBI NIEPBHYHO MarMaTHYeCKHe CTPYKTYphI H TeKCTYpbl MIOPOJ, HEPEeIKO aB-
TOHOMHBI¢ M0 OTHOLIEHHI0 KO BTOPHYHBIM, METAMOP(HUYECKHM CTPYKTYpam.
[IpuMepoM TaKUX KHCTBIX IOCKIIAAYaTBIX TIYOOKO MeTaMopdH30BaHHBIX
o6pa3oBaHuii, HHOT1a COXPaHMBILUMX PENMKThI MNEPBHUHLIX MHHEpAIOB H aB-
TOHOMHBIX NEPBHYHO MarMaTHYeCKHX CTPYKTYpP H TEKCTYp, MOTyT GwiTh He-
KOTOpEIe IUIaCTOBLIE Tella JIENTHHMTOB OeJIOMUpHI, KapeJMA H cBeKOo(eHHH
BanTuiickoro mmTa ¥ MONgaHy6cKoro KoMmiexkca Yelmckoro MaccHea.

JleTanbHble CTPYKTYpHbIE MCCNe[OBaHMA ITYGHHHBIX CeueHMH IOKeMOpH.
CBHMETENILCTBYIOT O MHOTOaKTHBHOCTH (pOpPMHPOBaHHA HX CKJIA/IYATBIX CTPYK-
Typ. COBMecTHOe H3yYeHHe CKJIaUaTOCTH, MeTaMOpdH3Ma M MarMaTH3Ma
MO3BOJIAET BbUIENHTh B HHX CTPYKTYpPHble (hOpMBI, CONpAXeHHble C paHHeH
(noMurMaTHTOBOH) ckiamyatocThio (F';), H HAMETHTh XapaKTepHble 0cOGeH-
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Puc. 2. PaHHecknmagvaThle cpeaHenpoTepo3ofiCKHe I'PAHHTOMALI XOPOMHYICKOTO Mac-
CHBa B claHuesBo-KapGoHaTHO# pame CaHTHIIEHCKOrO Cpe[JMHHOTO MACCHBA KaJle[IOHM[I
Tyssl. CocraBneHo c yuactuem H.K. Ko3akopa.

PermkTel mepBuuHOW (mMporoBnacTHyecKoM) TrHeHCO-rPAHMTHOR (auMy H MHTPY3IHBHBIX
B3aHMOOTHOLUEHKH B NOMOroi Kposne cTpyKtyp F ; TOK23aHBI HA feTamM 2. PombBamu
0603HaYeHs! CyGropH3oHTaNbHbIE 3AJIETAHHA KPOBIH

BropuuHoe KpaeBoe OrHeficopaHue F_ npu GyoMHMpOBaHMM BHOHO M3 JeTand 1; 3gech
’e BbUIeNeHb! COrTIACHBIE TO3IHECKIauaThie opTOTeXTHTH! 3T1anma F_. Bce Teno BmecTe
¢ nonoro#t Kposnen F | CTAraeT KpPYMHyio 6yauHy B no3gHecKnam4atsix F 3 CTPYKTYpax
pambl. HITpuxamu HameueHb! CTPYKTYPHbIE HaNpaBJieHHA B IPAHHTOMIAX MO MHTEPMONA-
IMH 38MepOoB

HOCTH PaHHeCKIIa[yaToro CTPYKTYPHOTrO THIIA I'paHH TOMAHLIX Nopol. [IpuMepb
HX NpHBeJIeHb! Ha puc. I u 2.

[TepBoHauanbHO (haKONHTOBbIE, IUIACTOBbIE, JAKKOIHTOBbIE H [JaHKOBbIE
TeNa ITOrO THIA MHOT[A COepXaT KCEeHONMTBI CKNaIuaThiX (F)) W perHoHab-
HO MeTamOopdhH30BaHHBIX, HO €lle He MHTMaTH3HPOBaHHBIX NOPOM, paMel. bonb-
UMHCTBO TeJl NMPHHANJIEXHMT K MaHCHHKMHeTHYeckum [3], T.e. K Takum, B
KOTOpbIX JIBHXXEHHE KPHUCTA/UTM3YHIUEH MAarMb! COMNpPOBOXIANIOCh MHTEHCHB-
HBIMH [IBMXKEHHAMM paMbl. COOTBETCTBEHHO MOPOJibI ITHX Tell Hepeako obna-
[al0T MEepBHYHOH THeACOBOH CTPYKTYpHOW (almMed ¥ XapaKTepH3YIOTCH H30-
dalManbHLIMH ¢ PETHOHAIBHBIM MeTaMOPhHU3IMOM BMEU2IOWIEH paMbl MeTa-
MopbhHuecKHMH Npeobpa3oBaHHAMK (CTPYKTYPHBIMH U MHHEPANIOTHYECKHMH ) .
Tonbko HeHTpanbHble YYACTKH HEKOTOPBIX TEN HECYT Clelkl SHICCUHKHHETHY-
HOCTH, T.e. KPHCTA/UTH3aLMH OBHXKYIICHCA MarmMbl B YCIOBMAX OTCYTCTBHA
3HAUMTEJIBHOTO BIIMAHMA [BHKeHMH pamel. B stHx cinyuasx nopops: ofnana
0T MEepBHYHO MATrMaTHYECKMMM CTPYKTYPaMHM M TeKCTYPaMH, HepelKo aBTo-
HOMHBIMH H [OHCTapMOHMYHbIMM. HO M B 3THX y¥acTKax BIHMAHHE [IBHXKe-
HHH paMbl MpOABJIAETCA B OT/eNbHbIX 20HAX NEPEKPUCTATUIH3ALMH H U3oda-
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LHANBHOI 0 MeTaMopduyeckoro MuHepanoobpa3osanus, Bee Tena maHHOro THNA
AOMHIMaTHTOBbIE, HCIbITABILHE 6YHHAX, 06GBOIAKHBaHHe MHTMATHTaMH, pac-
cnaxueBanue (£';) , COOTBETCTBYIOLIHE pe06pa3oBaHKA MHHEPATBHOTO COCTABA,
B TOM . YMCITE ¥ 33 cYeT MeTacoMaTto3a. OHM cexyTca Gornee MO3HHMH I paHHTAMH
M METMaTHTaMH 3Tana F'3 , ABNAIOLMMHCA IIPOYKTAMH YJIbTpaMeTaMopdHIMa

BeposATHO, K TOMy Xe paHHecKIaJgyaTOMy THITy I'DaHUTOM[OB OTHOCATCA
M Tena cpefiHe- H KPYINHO 3epHHUCThIX opTorHedcos KyTHoi roper B Yexocrno-
BakuM (pHC. 3), 0OBIYHO Ha3bIBaeMbie CHHTEKTOHMYeCKHMH. OHM COCTAaBNAT
YyacTh MeTaMOp(H30BAHHOTO KaJOMCKOro (GaiKanbCcKoro) KpHCTaJUIMHHKY-
mMa [17], croxeHHOTO IBYCIIONAHBIMH CIIAHIAMH, THEHCAMH M MHTMATHTAMH.
Crpyktypa yuactka KyTHOH ropbl oueHb CIOXHas, monupedopMalMOHHAA.
Ona npencrasnser coGoil pe3ynbTaT cOYETaHHA ABYX PasHbIX CKJIA/IYATHIX
HafpaBJieHWH: WHPOKOH Mera-aHTMKJIMHAJILHON 30HbI ¢ ocbio 33C—BBI0 u
MeHee MacIUTaOHOH CHHKJIMHAJIbHOH 30HBI HanpaBieHus «CC3—HHB. Hayue-
HHe Oceil CKIANOK M IMHEHHOCTH, npou3BeneHHoe K. Benewem [13, 14],
MoKasalno, YTo HanpaBjieHMA cyOMepuMOHaibHble Gosiee [peBHHE, Ha HHX
HaJIOKeHbI CYBIIMPOTHBIE CTPYKTYpbl. BHyTpeHHHe MetaMopdHyecKHe TeKCTY-
pbl H TPeLMHOBATOCTb OPTOTHEHCOB MOJHOCTBIO COIJIACHBI W TAPMOHHYHBI C
nonuaedopMaLMOHHBIMUH CTPYKTYPaMH PaMmbl.

HauBornee TMMHuHBIE Tena CKNAgyaTOro CTPYKTYPHOTO THIA MpeNCTaBJIeHBI
YapHOKHT-MHTMATHTAMH, 3 TAK)Xe MHTMAaTHT-TPAHHTAMH H THEHCO-TPAHUTAMH,
pasMeILEHHBIMH CpPeIH MOPOM, peTHOHAIBHO MeTaMOPGH30BAHHbLIX B YCIOBHAX
rpaHyymTOBOH M amdubonosoit daumu (puc. 4). B stux ycnoBuax nopopsi
paMBl M BOSHHMKIIMH B pe3ynbraTe NioGoro npouecca rpaHHTOOGpa3syroLHit
MaTepHas HMeJH CXOJHYI BBICOKYI NMONATIMBOCTh K MIAacTHYeCKHM Jedop-
MalMAM, MO3TOMY MopdoJiorHyecKoe MHOrootpasue GOpMHUPYIOIMXCA Tell
onpefenAeTcA CKNaguaToil CTPyKTypoil pambl. (F,). OGpasymommeca npu
3TOM ¢paKONHUTHI, B COBCTBEHHOM CMBIC/IE CIIOB3, HMEIOT HeaBTOHOMHOE BHYT-
peHHee CTpPOeHHME M TapMOHHMUYHBI CO CTPYKTYpOH BMeUAIIUMX mopod. 3To
OTHOCHTCA HE TOJIBKO K TEHeTHYeCKH M MOpPQOITOTHYeCKH Pas3/IHYHbIM Mar-
MATHT-IPAHMTHBIM TeJIaM, HO H K J0CTaTOYHO 060COBIeHHBIM I'paHUTOHIHBIM
MAcCHMBAM KakK K HeNepeMeLleHHBIM, TaK M NepeMeLeHHbBIM Ha OTHOCHTEIIBHO
Masble pPacCTOAHMA (HepedKo MO HanpaBJIEHHAM OCEBbIX MOBEPXHOCTEH CKIia-
mox F,). OpHako, ecnH TpaHMTOOOpa3ylUMi MaTepHal NepeMeLIICA B
MOpOMdbl MaJIOH MUTACTHYHOCTH, HanpuMmep B am¢u6OIHTHI, TO TeNa YacTo HMEHT
HECOTJIaCHbIe KOHTAKTBI.

Bce maHCHHKHMHeTHYecKHe Tella 3TOTO THna o6najaioT MepBHYHO THEHCOBOMH
CTPYKTYpHOH aiMeli M ClOXeHbl NMOPOJAMH T'PaHMTOHJHOTO COCTaBa, H30-
dampansHeIME ¢ MeTaMopduyeckuMH mopomamH pambl. CoOTBETCTBEHHO,
[PaHUTOMMIHBIE CKJIaguaTele (PAKONMTBI HMMEKT TPYIHO OTIIMYMMBIE APYT OT
DpyTa 3HO0- H IK30KOHTAKTOBBIE 30HBI, 06/1aaT TaKk HasbiBaeMbiMH b dY3-
HbIMH KOHTAaKTAMHM H He OKa3bIBAlOT CYLIECTBEHHOTO KOHTAKTOBOTO BO3MEi-
CTBHA HAa BMEILAOLIHKE TTOPOJIBI.

B ycnosusax cnaGo wiu coBcemM pemonammo HeMeTaMOpGhH30OBAHHOH paMsl,
HanpuMep B GOJBLIMHCTBE MOCTEeIOKeMGPHICKHX MOIBHXHBIX 30H, THIIHYHbIE
COCKIaaThie CTPYKTYPHbIE THIbI TPAaHHTOMIHBIX MAacCUBOB BooOle He M3-
BecTHb. I ceBepOaMepHKAHCKOTO KOHTHHEHTA 3TO XOpOLIO BHAHO M3 pabo-
1 A. Banyuurtona [1] '
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Puc. 3. Tena oprorHeficoB KyTHoft ropst 8 Yemckom maccuBe
1 — MenoBele W TpeTHuHbie MOpombl; 2 — naparHefichl pamel; J — MHIMaTHTBI H Op-
Toruedicol; 4 — MUHEAHOCTB; 5 — OCH METACTPYKTYP

Ilo3pHecknagyaTele IPaHHTOMObI TECHO CBA3aHBI C IMOJHATHEM, yMeHbLile-
HHMEM HHTEHCHBHOCTH CKJIaKOOOpa3oBaHHA M TNOCTENEHHOH KOHCONMHOALMEH
paMbl H BCEro T'PaHMTO-THEHCOBOTO CIIOA NMOIBHXKHBIX 30H, HMEIOT CaMoe ILH-
POKOe paclpoCcTpaHeHHe B pa3HbIX YCIOBMAX TiyGuHHOCTH. C ocoGo# ompe-
[eJIEHHOCTBI0 3TOT CTPYKTYPHBIH THII TPaHHTOMIOB BLIJENAETCA B YCIOBHAX
rnyboko MeramopduzoBaHHOH pamel. UHTpy3uBHEIe, peomMopduuecKue, Me-
TaCOMATHYECKHE MO3[IHECKNA/yaThle TPAHMTOM/IBI OMHCAHbI B [OKeMOpHH
Kapenmu, Kanagckoro mmra M Bo Bcex MApYrMx MOKeMOGpHiCKHX pe-
ruonax [79].

[IpeuMylLiecTBEHHO KymNonooGpa3Hble Tella TPAHUTOMAOB 3TOTO THIA He
HMEKT YeTKOH CONpPAXEHHOCTH C pasNoMaMM, MOTYT GbITh He COrJIACHBIMH C
PErHOHAJIBHBIM NMPOCTHPAHHEM [OMHHHMPYIOIIHX CTPYKTYp pamsl F,, HO 06bI4-
HO HMEKT COrJIacHble MeCTHble KOHTAKThI, IIpHYeM BOJIH3H HHTPY3MBHBIX
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Puc. 4. CocknamuaTele rpaHHTO-rHefichl Yelickoro maccHpa

1 — Tperwunble ocagxH; 2 — TPeTHYHbIe BYJIKAHUTBHI; J — BMeLUaOLMe MaparHefcsl;
5 — rumefiHOCT M OCH CKNIAZOK; 6 — OCH MeracTpykTyp; 4 — MHIMAaTHTBI H Ipa-
HHTOTHeHCBI

(1 peoMopdHUECKHX) MACCHBOB IOPOJIbI PAMBI MEHAKT CBOE 3aJieraHue, IpH-
cmocabnuBaAch K MX KOHTypaM. B kpoBiie mopofibl paMbl BBITIONaXKHBAKOTCA,
CTAHOBACh COTNIACHBIMH M TAPMOHHYHBIMH C aNHKaldbHOH YacThbi MAacCHBOB
TPaHHTOHIOB M HX IJIOCKO-NIapalnensHoi TexcTypoi. KpyTronapaowmue 6oko-
Bble KOHTAKThl HHTPY3HBHBIX MACCHBOB OOBIYHO YeTKHe, HEPEOKO C Y3KOH
NepeXOQHOH 30HOH MMIMAaTHTOB, XXHWJIbHBIH MaTepHall KOTOpBIX Y4YacTBYeT B
¢opMHpOBaHHH MalNbIX CKNANOK BMellalwileil paMel, OpHEHTHPOBAHHBIX IIa-
pauieIbHO KOHTAKTaM.

IUia KpaeBbIX YacTell MacCHBOB M NpH/IETalLIMX MOPOM paMbl XapaKTepHO
ofpazoBaHKe 30HBI KpaeBbIX THEHCOB, IpaHMTOMALI KOTOpO# oGNajakT nep-
BHYHOH THEHCO-TPAaHHTHOH CTPYKTYPHOH (paumen, NMOCTENEHHO CMeHAeMON
CGmmke K LEHTPY MACCHBOB HOPMAaNbHOH MEPBHYHO TPAHWUTHOM CTPYKTYpPHOM
cdaupeii. KoHTakTOBBIH MeTaMOpPhHU3M, CBA3AHHBIN ¢ I'PAHHTOMIHBIMH TEJIAMH,
pacnosioxkeHHbIMH B TNyGoko MeTamopdu3oBaHHOH pame (amdubonosoi
¢amin) , *MeeT OBBIYHO perpeCCHBHBIH XapaKTep.

Oco6biii  cryyail NpefcTaBIIAKT JKHIbHEIE T'PAHMTOMOHbIE Telia IO3[He-
cknamyatoro THna. OHM HepekO COIJIacHble H [ake GyOWHMpPOBaHHbie, HO
Yame ceKylMe. B mocnemHeM ciyvae yCTaHaBIIMBaeTCA, YTO B CBOEM pa3Me-
IUEHHH OHM MCTIOJIB3YIOT OCEBbIE MOBEPXHOCTH CKamuaTeiXx dopm F, u Fj.
I'panuTOMIB! Yalie THeHCOBUIHBbIE, HO B LIEHTPAIbHBIX YACTAX M GbIBAIOT H
MaccHBHBIE.
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I'paHMTOHOHBIE MACCHBBI OTHOCHTENIbHO CTalHJIBHBIX CTPYKTYp

M3BecTHO, YTO CpE[HHHBIE MAcCHBBl M T€OCHHKIIMHAIIBHBIE CTPYKTYPbI, a
TaK)Ke HEKOTOpble KpaeBbie 30HBI IATHOPM HepeaKo XapaKTepHu3ylTcs 0c060o
HHTEHCHBHBIM M JUIMTEJIbHBIM I'paHuTO0Opa3oBaHMeM, B TOM uwcie Garomm-
TOBOI'O XapakTepa. ITOT Npoliecc, B NPHHLMIE, MOXeT GbITh GIIM3KHM 1O Bpe-
MEHH KaK paHee-COCKIJIAMUAThIM, TaK M IO3[He-NOoNecKIaqyaThiMU 06pa3oBa-
HHAM TeOCHHIJTHHAIBHBIX TNMpOorHGoB. OHAKO B YC/IOBHAX OTHOCHTENILHOM
MECTKOCTH 3THX CTPYKTYp BCE TpaHMTOH/IHBIE NOpoasl O0OBIYHO ciararT 37ech
TeJj1a MOCIECKalyaToro CTPYKTYPHOTO THIIA.

[TpekpacHbIM OGBEKTOM VIS HMCCNIEJOBAHMA TPAHMTOMIOB 3THX CTPYKTYp
AaBnAeTca Yelickuid CBOeOOpa3HbIA CPEJIMHHBIH MAcCHB Cpe[H BapHCLMACKOMN
cknamyaToi o6nactu LleHTpansHoi 1 3ananHoi Esponsi.

Yeuickui MacCHB CTPYKTYPHO H TEHETHYECKH OYeHb CIIOXKHBIH reobIlok.
On pa3jfensieTcs No BePTHKANHM HA TPH OCHOBHBIX CTPYKTYDHBIX 3Taxa —
MOJIIaHYGCKHi, aCCHHTCKHI H BapHCIMiCKHiA. Bce Tpu 3Taxka B KOHILe Bapuc-
CKOM CKJIaguaToCTH ObITM MpOpBaHbl PAJOM T'PaHHTOMIOHBIX Ten, [JIA KOTO-
PbIX YCTAHaBJIMBAIOTCA 3aKOHOMEPHOCTH B CHMMETPHH pa3sMeLUeHHdA, BO
BHYTpeHHEM CTpPOEHHH H B OTHOLIEHHM K CTPYKTypaM BMeEILAIILIKX MOpPOM.
Tena rpaHUTOMOHBIX MOPOA, B 1IEJIOM 3[eCh OYEHb T€CHO CBA3aHBI C MJIAHOM
BHYTpEHHEr0 CTPOEHHA OTHeNbHbIX CTPYKTYpPHBIX 3Ta)kéH M MpercTaBIIAIT
THITHYHbIE TAPMOHHYHbIE TUTYTOHBI.

LleHTpanbHbii MONIAHYGCKHH IUTYTOH (PHC. 5) JIEXHT B LiEHTpe KpYIHOTO
LUEHTPAIIBHOTO MOJIIaHY6CKOro MeraaHTHKIIHHOPHS, OCh KOTOPOTO NMPOXOIHT
B IlleHTpe IUIyToHa. BHyTpeHee cTpoeHHMe IUIYTOHa MOJIHOCTbI0 COOTBETCTBYET
BHYTPEHHHM CTPYKTYpaM BMelaioLlero monpaHybukyma. Pasmombr 3pech
He XapaKTepHBI H He NOATBE PXIeHbl re0/IOTHYECKH.

UrnaBcKui CHEHMT BBICTYTIaeT B LEHTPE CHHKIIMHOPHHA, OCh KOTOPOTO Mpo-
XOOHT TMpHOMM3HTENIBHO MO cepelMHe Tena ¥ Oe3 mepepbiBa MPOAOIDKAaeICHA B
OKpYXalWHx MonpaHybckux noponax. [Inax-napannensHas CTpyKTypa me-
PEXOOHT HEMOoCpe[CTBEHHO M3 Tela CHEHMTA B KPHUCTa/UIH3alMOHHYKW CJIaH-
LieBaTOCTh MeTaMopdHYeCKHX Nopoy, MOJIaHy GuKyma.

TpxebHYCKHI MacCHB Takxke OYeHb TECHO CBA3aH C MOJIaHyOckod MaH-
THe#l; IUIaH-Tapa/UlelibHble CTPYKTYpbl €r0 MMEKT OpPHeHTHPOBKY O[IWHa-
KOBYW C KPHCTAJUIM3ALMOHHON CNAaHIEBATOCTbI0O MoNJaHyOHkyma. B meHTpe
Tela YCTaHaBjIMBaeTCA OCHOBHajA AHTHKIIMHAIIBHAA 30HA, OT KOTOPOH OTXOOAT
Gonee MeNKHe CHHKJIMHANIbHBIE H AHTUKJIHHANbHbBIE CTPYKTYPbI.

Cpenxevenickuit IWIYTOH (pHc. 6) ABNAETCA IPaHMYHBIM IUTYTOHOM, pa3-
MelleHHBIM B KOHTaKTe MONJaHyGHKYMa, BepXHero mpoTepo30s H HUXHETo
naneo30s. XOTA 3TOT NAYTOH C NETPOr pahUuecKHX NO3NIMA COCTONT U3 Bomb-
LIOTO KOJIMYeCTBA CAMOCTOATENIBHBIX Tell, CTPYKTYPHO OH TNpOSBIAETCA Kak
[OCTATOYHO OJHOPOJHOE Teslo, TaK KAaK OCH PerHOHAIbHBIX CKIIANOK H ILia4-
napasuleibHble OPHEHTHPOBKH I'DaHHTOMIOB MNeEpPeXOJAT M3 OIHOro THNa NOPoI
B fapyrde. C mo3uumMii CTPYKTYpHOTO BHYTPEHHOTO CTPOEHHA ILTYTOH pasfie-
JIAETCA Ha TPH YacTH: 4) YacTh MOJJaHyGMKyMa, COOTBETCTBYIOLUAA 10 BHYT-
PeHHEMY CTPOEHHI0 MOJJAHYGCKOMY CTPYKTYpHOMY 3taxcy; 6) “‘ocTpoBHas’
yacTh (peMKTBI BepXHEro MpoTepo30s H HHXKHETO Masie030M) , XapaKTepH3yIo-
ascd CTPYKTYpaMH AacCHHTCKOTO H BAapHCCKOro CTPYKTYPHBIX 3Taei;
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P uc. 5. CxemaTH4yecKas CTpYKTypHas KapTa Mo/imaHy6ckoro miyToHa

1 — monmanyGukym, mwiockoct S5, 2 — NIOCKO-NAPANNENbHAA OPHEHTHPOBKS TPEHHTOM-
noB, 3 — OCH perHOHATIBHBIX CKNamok, 4 — MenoBbie M TPeTHUHbIE OCAIKH

B) BepXHeNpOTepO30iickasdA YacTb CO CTPYKTYPaMH acCHHICKOrO CTPYKTYp-
HOTO 3Taxa.

TaxuMm oBpa3zoMm, CpepHeuewickuid nnNyTOH npepcTasnder cobolt cnoxHoe
COYeTaHHE AHTHKIIMHAJIBHBIX M CHHKJIMHAJIBHBIX CTPYKTYp, 0Gpasywolmx pan
CaMOCTOATEIIBHBIX 30H. , .

TpelIMHOBATOCTh TOPOA, MONHOCTbIO 33aBHCHT OT BHYTPEHHEro CTPOEHHA
H OTpaXkaeT TAKKe TPH OCHOBHBIX CTPYKTYPHBIX IIaHa. CaMbIMH BpIpaXkeHHbI-
MH ABIAKTCA PAa3JIOMBI 4¢ B MPOTEPO30HCKON YacTH NITYTOHA; peXke H MeHee
YeTKO MpOABNIeHbl pasfiomsl bc u  hkl. InyGuHHBIE pa3/ioMbl IIPOXOOAT B
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Puc. 6. CxemaTHueckas CTPyKTypHARA KapTa CpeIHeueIICKOro IUIyTOHA

1 — nepMcKHe W MeNOBBIE OCAIKH, 2 — BEPXHHH MPOTEpO30ii ¥ HIKHHUA Naneo’oi — nmoc-
KocTH 85, 3 — MONpmanyGMKyM — MIOCKOCTH S8, 4 — IUIOCKO-MapasuieNbHele CTPYKTYPHI B
TPaHUTOMOHOM Tene, 5 — OCH PErHOHANBHBIX CKIaIoK

HanpaBJIeHUAX ac ¥ bc MpoTepo30HCKOro CTPYKTYPHOTO M/laHa H He OKa3bIBAI0T
0coDOTO BIMAHMA Ha BHYTpeHHee CTPOEHME TUTYTOHA: TOJIBKO BOMM3M *Axu-
MOBCKOro IiyOuHHOro pasnoma B PoxmuTansckoii obnact¥ ¢ukcHpyercs
Gonee peskas cMeHa HanpaBleHMH BHYTPEHHMX CTPYKTYp. JTO e MpOABIA-
€TCA B M3MEHEHHH HANpaBJIeHWH CTPYKTYpP aCCHHTCKOTO M BapHCCKOTO BMe-
LAKOMHX CTPYKTYPHBIX 3Taxeit. '

PynHoropckuii nnytoH amanoruded CpemHeueimickoMy. B umenTpe miyroHa
NPOXOMMT TNIaBHAA MEraaHTHKJIMHAIbHAfA 30Ha, COOTBETCTBYIOLIAA BapHCCKO-
My CTPYKTYPHOMY IUIaHy 3TOH 0GiacTd. XapakTepHbIM MIEMEHTOM B 3TOH
obnactd sABNAeTcA MomobGHe BAapHCCKHX CTPYKTYPHBIX IUIAHOB AaCCHHTCKHM
B TPAHMYHBIX 30HAX, BhIpaXKeHHOE OIHHAKOBOW OPHEHTHPOBKOH KpPHCTAJIIH-
33UMMOHHOH CNAHUEBATOCTH, CIIOHCTOCTH M OCed CKNafok. ITo mogobue Xapak-
TepHO TaKKe [U1A BHYTPEHHEro CTPOEHHA TeJla IUTYTOHA.

Bopckuii MaccuB (puc. 7) KaK rpaHMYHBIH [UIYTOH MEXJy aCCHHTCKHM H
MOJIIaHYBCKMM 3TaXaMH pACIONIOXKeH MOMepeK CTPYKTYp KaK BepXHEero Ipo-
Tepo30, Tak ¥ MogaHy6ukymMa. OgHako u B 3TOM cilyyaé BHyTpeHHee CTpoe-
HHEe eT0 HOEHTHYHO CTPYKTYpaM BMELIAIUMX KOMIUIEKCOB, CTPYKTYPbl KOTO-
pBIX TMPOMOIDKAIOTCA B IUTYTOHE YAaCTO MONEPEK ero BHEeUIHEMY KOHTYpy. 3To
XapaKTepHO KaK [IA IIaH-TapaJUIeNbHbIX CTPYKTYP, TAK M JIJIA 0CeH OCHOBHBIX
CKNAIuaTeIX CTPYKTyp. Pasnmombl ke 3pech napasulesbHbl KOHTaKTaM Tena.
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Puc. 7. CxemaTHyeckas
cTpykTypHas kapra bop-
CKOI'0 MaccHBa

] — xpucramiHdeckue Mno-
poabt obnacmm  Yeuckoro
neca-ocKoctw §§, 2 —
KPHMCTA/NIMYeck 1e  MOPO/bl
BEPXHEro TMPOTEPO30OA —
nmockoctu 8§, 3 — mio-
CKO-TapajuUle/IbHAs OPHEHTH-
pOBKa TIpaHMTOMOOB, 4 —
ocu B, 5 — ocu pernoHans-
HBIX CKIIAJ0K

KapnoBapckuii MaccHB ToXe TpPOABJIAETCA KAK T'DaHUYHBIA TUTYTOH, Laxo-
IAIMACA Ha TPaHMIE ACCHHTCKHX M BapHCCKHMX CTPYKTyp. OH penmrca Ha
nBe uactH. B KapnoBapcko#f JOMHHHMpYeT acCHHTCKOE CTpPOeHMe, a BApHCCKOe
NpoABIAeTCA KaK MONepeyHoe U MeHee BbipaxkeHHOE. aMbIM BaXKHBIM dJieMeH-
TOM B 3TOH 4YacTH Teja ABJAETCA AHTUKIIMHA/IbHAA CIPYKTypa, CIIOXEHHas
BapHCCKMMM TpaHMTAMM, 3 leHTpe KOTOpBIX BhICTynawT Gonmee Monombie
4BTOMeTaMOpdH30BaHHble TpaHuThl. B EiOeHIITOKCKOH 4acTa, HaoBopoT,
JOMHHHPYIOT BapHCCKHe HalpaBJieHHsA, a ACCHHTCKHE ABIAITCA BTOpPOCTENEH-
HbIMH. JTa YacTh pa3feNifeTc Ha HeCKOJIbKO AHTHKIIMHAILHBIX 30H, B LIEHT-
PalTbHOH M3 KOTOpBIX HaXOHATCA MOJIOfIble aBTOMETaMOp(U30BaHHblEe TpaHH-
Thl. Pa3nomsl cOOTBETCTBYIOT B IUIaHe HallpaBJIeHHAM 4c U bec, HO BO BHYTpeH-
HEeM CTPOEHHM IUTYTOHa M B €ro Helocpe/ICTBEHHOM OKPY)XeHHH OHM YeTKO
He NPOABJIAKTCA.

KpKOHOIICKO-H3epCKHH MAacCHB XapaKTepH3yeTCA [OJHBIM HaclenoBa-
HHEM ACCMHICKOTO ¥ BApUCCKOIO HANpPaBNeHWH, BBIPAXEHHBIX KAK MNaH-
Napasuie/ibHOH OPHEHTHPOBKOH METaCTPYKTYpBI, TAK U TPEIMHOBATOCThIO [16] .

Takum oBGpa3om, Tena BapHCCKHX TPaHHTOM/IOB TOKa3bIBAKT 3aKOHOMED-
HYI0 CHMMETPHIO pa3MellieHMa B UellckoM MaccHBe, MONTHOCTBIO COOTBETCT-
BYIOIIYI0 BHYTPEHHEMY CTPOSHHI0O €ro OTENbHBIX CTPYKTYPHBIX OJTaKei.

Bapucckue rpaHMTOMOBI PaciONOXKeHbl BCerfla rapMOHMYHO, KOHKOpJIAHT-
HO WM JIMCKOP/IAHTHO BO BHYTPEHHMX CTPYKTYPax MONIaHyGCKOro, acCHHT-
CKOro HJIH BapHCCKOrO CTPYKTYPHBIX 3Tacei, IPHYEM OHM BCET/ia NpHypoue-
Hbl K OCEBbIM YacTAM PErHOHAJIBHBIX CTPYKTYp, T.€. pPa3sMelIanTCcAd B aHTH-
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KIMHAIAX WIH CHHKIHHaIAX. Bonblime Tesla MX OTpaxalT CIIOKHOE Mera-
CTPYKTYPHOE CTpOeHHEe COOTBETCTBYIOLIETO CTPYKTYPHOTO 3TaXa.

Tena TPaHUTOMAOB BKIIOYAIOTCA B [IPEBHUE BHYTPEHHME CTPYKTYPhI Pambi
(MaHTHH), KOTOpbIe OHHM NACCHBHO HACNIE[ylOT, a B pAfie cIyvyaeB [axe Moj-
depkuBawot. Ilpn 31oM rpaHumunble MexkdOpMaUMOHHbIE IUTYTOHBI [IpPHHH-
MalT [UIaHbl BHYTPEHHMX CTpOeHHMH [BYX MIM OOmnblle CTPYKTYpHBIX

ITaXKEH.
TpemmHoBaTOCTD (ornenbuocn:) TeJl TPAaHHTOMIOB TAKXe MOTHOCTbIO MOIUH-

HeHa aHW30TponuM pamsl. TpewmHbl O ABJIAIOTCA TPEUIMHAMH a¢, TPEIUMHbBL S —
bc | TpeuHbl L ¥ HanmpaBlieHHbIe CHCTEMBI KOCBIX TPELMH COOTBETCTBYIOT hkl
Pa3znomsi ac, bc w hkl cnabo BIMAT Ha BHYTpPeHHee CTPOEHHE IUIYTOHOB. Mx
BJIMSIHHE OrPaHHYEHO JIHILUb Y3KHMM 30HaMHU NPOABIEHUA MOJIONBIX (Mocierpa-
HUTHBIX) skecTKuX nedopmaumit. ['nyGunHble pasnomsl ac, be u hkl Bo BHYTpeH-
HeM CTPOEHHH Tell TPAHUTOMIOB TaK)Ke He MPOABNAKTCA, HO HeNb3f MCKIIK-
YHTb HX 3HAYEHHE HA [IepBOHAYaJIbHOE pa3MelleHHe TPaHHTHBIX Tell B CTPYKTY-
pax BMeLIAalILHX KOMIUIEKCOB. JTH riyGHHHbBIE pa3lioMbl, HAIPHMeEp, MOTIIH
C/IYHMTh 30HAMH MOBBILIEHHOTO TEIJIOBOTO MOTOKA.

Emwe Gonee cBOeoOpa3HbIMH B CTpYKTYPHOM OTHOLUEHHH ABJIAKTICA pe-
reHepHpOBAHHbIE MHITMATHT-TPAHUThI CaMBIX JIPEBHHX ''CTabuIIbHBIX " CTPYKTYpP
3eMHOH KOpbl — KPaeBbiX YacTei mporomnardopM (Hanpumep, NO3/HeapXei-
CKOH ANIaHCKO#), MePBHYHBIX CpelMHHBIX MaccHBOB (Benomopckoro, Yap-
CKOTO H [p.) M KpymHbiX apxeickux ribi6 (Baiikansckoi, [lpucasHckoi u
np.). I'myBokasa MOBTOpHas TeKTOHO-MeTaMopdHueckasa nepepaboTka pakee
copMHpOBaHHOTO T'paHMTO-THeHcOBOro cybcTpara, NMpOXOAMBLIAA B YCIO-
BHAX BBICOKHX CcTenmeHelt MeTamopduama (o ampuGONHMTOBOH dauun), Mpu-
BO/IMJIA Ha OTpeMesIeHHOH CTafHH Pa3BHTHA ITHX CTPYKTYP K TOMY, YTO peo-
MOp(HU3OBaHHBIA MHMIMATHT-TPAHMTOBBIA MaTepuas GOpPMHPOBA HOBBIE
COCKNayaThle M IO3[HEcKIIa[yaTble MHITMATHT-IUIYTOHbI H 060coGieHHble
MAaCCHBBI [JMallHpOBOH (hOpMBI, a NMepeMEILaACh BBEPX, IPAHUTOOGpasytoumii
MaTepHan HMHTpyaMpoBayi B oOpa3oBaHHs cnabo MeTamMOpdH30BaHHOIO
cybrnardopmMeHHOro yexga  (HampuMep, YIOKAHCKYK  CEpHIO B
Cubupwu) .

IIpumepbl TaKHX peoMOphHU3IOBAHHBIX MUTMATHTOR W TPAHWTOMAOB W3BE-
CTHBI H B BOCTOYHOH yacTH Bantniickoro wmmrta [11] ¥ B KpaeBbIX cTpyKTypax
Cubupckoii miardopmsr (Hanpumep, peomopduyeckue rpaHutounst I1pu6aii-
Kanbsa * [4] u Konapo-Ynokasckoi ctpyktypbl — [5]. CxozHble peomopdiu-
30BaHHBIE COCKJIauaThle M MO3[HeCKNagyaThle HaKoNUThI, KYMONA M IUIACTO-
Bble Tejla TPAHMTOMIOB ONMCaHbl H B cTpykType KaHanckoro mwmra Ha rpa-
HHIe ¢ moAcoM I'pensunn (paiion Aouponpgaxa — [1]).

Cnabas u3yyeHHOCTh 3THX OGpPa3OBAaHWA He MO3BOJAET MOKA OXapaKTepH30-
BaTh X B I0JIHOH Mepe. HexoTopbie cTpyKTypHbIe leTai peoMopduueckoro
NOBENEHHA TPAaHYJIMTOBOIO KOMIJIEKCAa OCHOBaHHMA [OKeMOpHHCKOro pas-
pe3a CaHrMIIEHCKOro CpeIMHHOTO MaccHBa KaneloHun TyBbi u MoHronumu
npH TMOBTOPHOM ymnbTpameTamopdusme aMduGomuToBoH dammu npuBeneHs!
Ha puc. 8, rae BHMOHO, KAK peOMOpQH3OBaHHbIE PaHHENPOTEPO3OHCKHE MMT-
MaTHT-TpaHHTbl, IPaaBTOXTOHHO NepeMelleHHbIe H3 apXeHCcKoro GyH1aMeHTa,
[MANKPOBO MPOPHIBAOT KOHITIOMepaThl HIXHETO MpOTepo30s, CONepXKallme
HX COBCTBEHHbIE TAIbKH.
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Puc. 8. Peomopdu3oBaHHBEIE MMIMAaTHT-PPaHHTHI, NapaaBTOXTOHHO MepeMellleHHLIe H3
dyHnameHTa B MepeKpbiBawIMe Mopombi. B yuacTkax A u B — MHTMaTH3HpOBaHHble
rHefickl aMpHGOMMTOBON (alMM HHXHEro NMPoTepo30A ¢ rajibKofl KOHIIoMepaToB mopos
TpaHyIMTOBOM (alH apXes H C TeJIaMH FHeHCOIPAHHTOB

TakoBa XapaKTepMCTHKa TNaBHBIX CTPYKTYPHBIX THIOB TI'paHHTOMOHBIX
MacCHBOB, pacllOJIOXeHHBIX cpedu MeTaMopdHUeCKHX Mopop pa3Hoobpa3s-
HBIX CTPYKTYP 3¢MHOH KOpBI.

WUmenHo cpefu TakuX nokeMGpHiickMX 06pa3oBaHHi CTPYKTYpHBIH aHaIM3
npuobpetaer ocoboe 3HayeHWe TPH pacWieHEHMH T'PAHHTOMIOB Ha eCTECTBEH-
Hble cOODLUeCTBA — ACCOUMALMHU, KOMIIEKCHI, CEPHH, PAIbL, rpynmnsl. Jlokemo-
puiickasa pama, OGBIYHO BHICOKOMETAaMOpPGhH30BAHHAA M NaJeOHTOJIOTHYECKH
HeMas, valle He JaeT BO3MOXXHOCTH YCTaHOBHTb [aXke OTHOCHTEIbHYH BEpX-
HIOI0 BO3PACTHYI0 TPaHHMIy 060ro 3aKioyeHHOTo B He#t Tena. OGuiMe pasHo-
o6pa3HbIX W pa3HOBO3PAacTHBIX TPaHWTOHAOB B KaXOOH JOKeMOPHHCKOH
CTPYKTYpHOH 30He, Majias BEIECTBEHHasd M CTPYKTypHas o06ocobreHHOCTh
cllaraeMbIX MMH TeJl, BBICOKHH H HEOTHOKPATHbIH MeTaMOp¢dH3M BCeX MOpO.
3aTpy[HANT pacwieHeHHe MX OOGBIYHBIMM TeOJIOTHYECKMMH MeTonaMM (Iiepe-
ceyeHHe, MepeKphITHE W T.1.) . PanuoMeTpHyeckHe MeTOMBbI BO MHOTHX CITyYasx
TaK)Xe He [al0T OJIHO3HAYHBIX Pe3yJIbTaTOB.

B cBA3M ¢ 3TMM MOXHO CIeNaTh BBIBOJL, YTO B 3THX YCIIOBHAX TONBKO KOMII-
JIEKCHOE CTPYKTYPHO-NETPONIOTHYECKOE M3YYeHHE KaXIOro TI'paHHTOHWIHOTO
Tena MO3BOJIAET BBHIACHUTh OTHOCHTENbHOE BpeMA (GOpPMHpOBaHMA ero B 06-
WieH TOC/Ie[JOBATENIBHOCTH TEeONIOTHYECKHX COGBITHH -perHoHa M HAMETHTDb
KOTEHEeTHYeCKHMe CBA3M ACCOLMMPYIOIMX MMOPOA. MHOrOUMCIIEHHbIE MOMBITKH
TAKOr'0 POia [UVIA PasHBIX IOKeMOPHIACKMX PeTHOHOB MpuBe/eHb! B KHure [15].
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TPAHUTOHIbI CPENHEYEUWCKOI'O IUIYTOHA

.. APAHACBEB, MM. APAKEJIAHI, O.A. FOTATHKOB,
AM. BOPCYK, M. ITAJIHBLIOBA

NMPOBJIEMA BO3PACTA W I'EHE3HCA I'PAHHTOHOB
CPEJHEYENCKOI'Q MIYTOHA

Cpenu npobneM, KOTOPHIMHM 3aHMMAJNach Tpynna COBETCKHX M UeXOCIo-
BallKHX CHEeLMAIMCTOB, OOHO M3 LCHTPANbHBIX MECT 3aHHMajia npobrema
BO3pacTHOTO IOJNOXEHUA M reHe3nca Mopoj CpefHevellcKOro MIyToHa, npen-
CTaBHTeNA ONHOro M3 Haubonee KpYNHBIX Y3JI0B Pa3BHTHA I'paHHTOMIOB B
LentpansHoit EBpone.

CpenHeyeuIcKHi IWIYTOH 3aHWMaeT miomwans 3000 KM. KM H pacTioyioxeH B
cepemuHe Yemickoro mMaccHBa (CM. PHCYHOK) B 30He pa3BHTHA rmyGHHHOrO
paznoma, HOCHILETO Ha3BaHHMe Cpe[IHEYELICKOTO JIMHEaMeHTa M pa3fielifAlilero
Yenrckuit MaccHB Ha gpa G710Ka CYLIECTBEHHO pa3jIMYHOro crpoeHus. CeBepo-
3ananHeiii — Tenenscko-BGappaHaueHcKui 6NIOK — CJIOMCH BepXHENpPOTe po30i-
CKMMM (acCHHTCK¥MM, N0 Mamke n 3oy6eky) nenuTo-rpayBakKOBBIMH IOpPO-
namH, nopBeprummuca cnaGomy meramopdusmy. Ha Hux mexkat HemeTamop-
¢dbu3oBaHHbIe OCagKH HMXKHero naneo3od. H0ro-BocTouHbri G70K, HaNpPOTHE,
NpeJICTaBIIeH [JOACCHHTCKHMHU CHIBHO MeTaMOpQHU30BAHHBIMH NOPOIAMH TITy-
OuHHBIX aimii MeTamoppH3Ma (30Ha MOJIIaHYGHKYyMa) .

CnabGomeramopdH3OBaHHbIE BYMKAHHUYSCKUE TMOPOBI BEPXHeNpPOTEpO3oi-
CKOro BO3pacTa, Ipe/CTaBJIeHHble CNMIUT-KepaTodHpoBOi (opmaumeit, Npu-
CYTCTBYIOT B LEHTpaybHOH YacTH CpefHeueLCKOoro MIyTOHa B Ka4éCTBe peliuK-
TOB H CBHOETENbCTBYKT O TOM, YTO I/IYOMHHBIH pa3nioM, pasmensrommi Yern-
CKH MacCHB, CYLLECTBOBAI y)Xe B IIPOTEpPO30e.

MHorue uccnepoBareny Yelickoro MaccuBa CYMTANOT, YTO BO BPEMsl BapHc-
CKOro TeKTOreHe3a IJMyOMHHBIH pa3nioM 3ajevMBaeTcs rpaHuToMgamu Cpen-
HEYEICKOTo IUTYTOHa, NpeAcTaBIAKIUHMH IOC/e0BaTe/IbHble (ha3bl BHe[pe-
HHA eguHOro muddepeHIMpPOBAHHOTO MarmaTHyeckoro pacruiapa. Camu rpa-
HuTOMp! CpemHeuellickOTO MUTYTOHA MPOCNEXUBATCA Ha PAacCTOAHHE OKOMO
100 kM, ¥ ofinacTh WX pacmpocTpaHeHMA HOcTHraeT 40 KM B MOINEpeyHHKe.
HaGmonatotrcs, onHako, OTHeNbHbIE YYACTKH, Ha KOTOpBIX LIHPHHA 30HbI
Pa3sBUTHA TPAHHTOMIIOB, OTpPaHHYEHHOW Ha ceBepo-3amaje ciiaboMeTramopdu-
30BaHHBIMH Nopofamu BappaHIoBO# CTPYKTYphl, a Ha K0T0-BOCTOKE — TTyGo-
KOMeTaMOpGHM30BaHHBIMH TMOPONAaMH  MONJaHyGHKYMa, YMeHbplIaeTca [10
2 kM (MecTtHOCTb KriaToBBI) .
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B mnpepgenax Tak Ha3sbiBaeMOH OCTPOBHOW 30HE CpeliHeuellckKoro Iumy-
TOHa, CJIOXeHHO# crmabo mMeTamMopdH30BaHHBIMH OCAJOYHBIMH H BYJ/IKaHOTEH-
HbIMM TIOPOJIaMH BepXHENMpPOTEepPO30HCKOTO BO3pacTa — aHANOTaMH OCaJo4HO-
BynKaHoreHHbix ¢opmaimii Temenscko-bappannuenckoro 6noka, .06Hapy-
KHBAETCA MaKCHMaJIbHbli TpaBHMeTpHUeCKHH rpazMeHT. [eoduanyeckue
[aHHbIe CBHIETEJILCTBYIOT O TOM, YTO I'DaHHTOMIBI IOTO-3aMaHON YACTH IUTYTO-
Ha pacmpoCTpaHeHbl Ha TMyOHHY J0 8 KM, a ceBepO-BOCTOYHOH — BCEro JIHILb
Ha 1—2 kM. Mapex u [laimMBuUOBa mpocnenunM HeCKOJIBKO NpOJOJIBHBIX H
MornepeyHbiX K 30He paclpocTpaHeHUs TPaHHTOMIOB Pa3lIOMOB, YaCTh H3 KOTO-
ppix ObUia aKTHBHOW 710 BHENIPEHMA MHTPY3HBOB, a YacTh — MPOABNAJNA aK-
THBHOCTh CHHXPOHHO C X BHeJIpeHHEM.

Bo3pacTHble TpaHMlbl IUTYyTOHa YCTAHABJIMBAIOTCA HA OCHOBAHMM TOTO, YTO
OCajIouHble MOpPOIbl JeBOHA, HAXOOAIUMECA B KOHTAKTe C OTHEJIbHBIMH Pa3HO-
BMIHOCTAMH TpPaHMTOMJIOB, MpeTepreiM KOHTAKTOBbIH MeTamMopdu3M, a
KOHIJIOMepaThl TepMO-KapbOHa TpaHCTPECCHBHO MNepeKpbIBAIOT TPaHHTOMIIbI,
CNaralolide CeBepo-BOCTOYHYI) OKOHEYHOCTh TUTYTOHA ¥ COOEPXKAT TaibKy
PPXHYAHCKOr0” THMA TPAHMTOM/OB, CUMTAIOLUIETOCH CAMBIM MOJIOAbIM. Ta-
KHM o0Opa3om, ¢GopMHpOBaHHe 3HAYMTENILHOW Macchl I'DAHHTOMIOB MITYTOHA
MPOHCXOIMIIO TIOCNie JIeBOHAa M [0 BepXHero kapGoHa. OmHAaKO HeKoTOpsble
HCCTIEIOBATE)IH MPHBOAAT coobpaXkeHHs B MOJb3y TOrO, YTO OTENIbHBbIE pa3-
HOBH/IHOCTH TPaHHTOM[IOB, B TOM uMciie nyp6axutbl 1. Tabop u Tak Ha3bpiBae-
Mbie OeHeLIOBCKHe TPaHHTBI cOpMHpOBAIMCh B [I0BAPHCCKOE BpeMA.

OpHa u3 3arafok cTpoeHus Cpe/IHeuelliCKOro IUTyTOHa COCTOMUT B XapaKTepe
KOHTAKTOB TDAHHTOM/IOB, CJIaTalOIIMX CEBEPO-3alMafHY H Hro-BOCTOYHYIO
ero oKpauHel. B mpepenax ceBepo-3anagHoOro 610Ka KOHTAKTbI TPaHHTOHIOB
co cnabo mMeTamMopdH30BaHHBIMM BepXHENpPOTEPO30HCKHMHU mopormamu  bap-
PaHIOBOH CTPYKTYpbl Pe3KHe, THIHYHO HHTPY3UBHbIe, CO BCEMH IPUCYILHMH
3TOMY THITy KOHTaKTOB 0coGeHHOCTAMH. B joro-BocTouHoW uyacTH, roe Tpa-
HuToMAbl CpenHeuelicKOTO TUTYTOHa KOHTAaKTHPYIOT C JOACCHHTCKMMM Kara-
30HAIBHBIMH MeTanopupuTaMH MonfaHyOuKyma, HanpoTHB, HaGniopaercs
nocieneHHbld Mepexoj OT cOGCTBEHHO HHTPY3HBHBIX MOPOJ Yepe3 MHTMATHTBI
K rny6okomMeTamMopdH30BaHHBIM THEHCAM W KPHCTAJUIMYECKHM CJIAHLAM
MoOJl1aHy BHKyMa.

YeuickHe reonoru pasnMyarnT 22 THNA TPaHUTOMIOB, CNIAralIMX IUIYTOH.
Bo3spacTHbie ¥ TeHeTHUeCKME COOTHOIEHHA MEXAY 3THMH THIIAMH He BCera
AcHbl. [leTporpaduueckue 0coGEHHOCTH MOpPOM MIYTOHA XOPOLIO M3YYeHbI
YeLICKMMH T'e0JIOTaMH H ONHCaHbl BO MHOTHX HayuHbIX ny6nukaumsax.

Bce pa3zHooGpa3ne rpaHMTOMIHBbIX HOpojl CpenHeyenICKOTo MITYTOHA MOXeT
ObITh CBEHEHO K YeTblpeM OCHOBHBIM TpYyNnaM WiM accouuauusm. [leppas
rpynfla — MOHUOHMT-CHEHHTOBaA — 0GbemMHAET moponsl, obnajaliHe MNo-
BBIILIEHHOH LUENIOYHOCTbIO H Gojlee BHICOKHM, MO CPaBHEHMIO C IPYTUMM TPaHH-
TOHIOAMH, COIEpKaHHEeM (peMHUYeCKHX MHHepasioB. IT0O MOHLOHHMTbI, CHEHHTHI,
MOHIUOIHOPHTbI, TPAHOOHODHTbl M MeJIArPaHUThl, HEKOTOpPbIE U3 HUX 110 MH-
HepallbHOMY M XMMHUYECKOMY COCTaBY OJIH3KM K YapHOKHT-MaHrepHTOBOH
accoumaumu. OGluee Ha3BaHMe BCeX MOPON NEPBOH TpyIlNbl, IPHHATOE B YEXO-
CJIOBALIKOH TeoJIOTHUeCKOH MTepaType, — “nypbaxuts:’.

B npepenax CpenHeuelicKoro rulyToHa Aypb6axuTsl pasBHMTBI JIMILbL Ha €ro
WI0-BOCTOUHOH OKpauHe (MaccuBbl TaGOPCKOH H uepTOBOGpEMEHCKHI) B
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30He KOHTaKTa ¢ ry6oko MeTaMopdH30BaHHBIMH MOPOIAMH MOJIIaHYOHKYMa.

Nypb6axutsl, cnarawomue maccuB YeproBo  Bpems, KOHTaKTHpYIOT He
TONBKO C MMIMATHTAMM M THEHCAMH TAK HA3bIBAEMOW IeCTPOW CEpUM MOIl-
HNaHyGHKyMa, HO H C PeJIMKTAMH KPOBJIH, CIIOKEHHOH BepXHeNnpOoTapO30HCKH-
MH (WIH Jae OPHOBHKCKHMH ?) OCaJOYHBIMH NOPOIaMH. ITO e[IMHCTBEHHBIA
cryyaii B npejenax Bcero CpedHeuellICKOTO MACCHBA, KOTA Ha OCHOBaHHH Teo-
JIOTHYeCKHX AaHHbIX MOKeT ObITh YCTaHOBJIEHa HMXKHAA BO3pPACTHAfA I'paHHLA
nypbaxutoB. Bo BceM MaccuBe pasnHualoTCA TeMHble NypOaxHThI, pasBHTHIE
B 30He KOHTaKTa ¢ MOJNZaHyOMKYMOM, HOpMalibHble (CeBepo-3anajHas YacTh
MAacCHBA) M CBeT/ble, CJIArallMe OTJeNbHbIE JIOKaNbHbele y4acTkH. Cocras
NopoJl BapbHpyeT OT KBapleBbIX CHEHHTOB M MOHIOHHTOB JI0 MeJlar paHOJIHO-
putoB M rpanutoB. CoctoAT mypOaxuthl M3 GHOTHTA, cBeTnOro amdmubona,
ONIMroKJa3a, KBapua ¥ nopdupoBHOHBIX BhijeneHuit K- Na nonesoro umara.
U3 axkueccopHeix MHHepanoB HauboJiee paclpoOCTpaHeHbl THTAHMT, aNaTHT,
IMPKOH M MOHAIMT. XapakTepHO OPHEHTHPOBAHHOE DACHONOMEHWE YHANMHEH-
HbIX MHUHepasoB M clabo BblpaXeHHas THeificoBasg TeKCTypa.

Ilyp6axuTel HOpMANbHOTO THIA OIHOPO/HBI IO COCTABY, KOHTAKTHI MX C
BEpPXHENPOTEPO30HCKHMH — HM)KHEMANIe030ACKHMH MOpojaMH 'OCTPOBHOM
30HBI"” HMEIOT OTYET/IMBO MHTPY3HBHBIA XapakTep. [lepexon ot TemHbIX nyp6a-
XMTOB K HOPMAlIbHBIM H CBET/IBIM OCYIUECTBIIAETCA MOcTeneHHO. THIMYHBIA
nypbaxuT npenctaBnser nopdHpPOBHIHYI0 MOPOAY, COCTOAMIIYI H3 MHKPO-
KIIHHa, aHfe3nHa (An;s), KBapla, CylecTBEHHO MarHe3HansHOro amguGona
THIa aKTHHONHMTA M HeGONBLIOrO KOJMYeCTBa KIIHHOMHpOKCceHa. B pemxmx
ClyyadX B OCHOBHOH Macce MOpPOObI NMPHUCYTCTBYeT pOMOGHMYeCKHH NMHPOKCEH
(runepcreH) . M3 akueccopHpIX MHHepAlIOB YacThl aNaTHT, UMPKOH, THTAHWT
u MoHauMT. Bo Bcex mypGa3uTax HaGmionaeTcs OpHEHTHPOBAHHOE PAcIIOJIONe-
HHE KaJIHHaTPOBLIX MOJEBBIX IMATOB. B GoNbIIMHCTBE ClTyyaeB OTYETIMBO Bbl-
pakeHa rHeHCOBaA TEKCTYpa.

Hpyro#i maccuB pyp6axuToB B mpefenax CpeHeuelicKoro IulyToHa pac-
nonoxeH 6mu3 r. TaGop Takxke B 30He KOHTAaKTa ¢ rIy6oko MeTaMopdu30oBaH-
HBIMH NopofaMu MonpgaHy6uxyma. Kpaepas (mpHKOHTaKTOBas) 4YacTe Mac-
CHBa CJIOXeHa Mop¢HPOBHIAHLIMH KBapIeBIMU CHEHUTAMH C KPYTTHBIMH BbiIe-
neHuAMH OuotuTa. Jlna nypBaxuToB TaGOpCcKOr0 MaccHBa XapaKTepHO MpH-
CYTCTBHE POMOMYECKOTrO MUpPOKCEHa Tuma runepcrexa. [Imaruoxkinas oTpevaet
N0 cOCTaBY aHne3uHy-nmabpamopy (Anze-ss), K- Na nonepoi mmar npejcras-
NIeH aHOPTOKIla3-MHMKponepTHTOM. Poropas ofMaHka pa3BMBaeTCA, Kak Ipa-
BHJIO, 110 MMpOKceHaM. B mopopax Bcerma mpHCYTCTBYeT KBapll, KOJIHYeCTBO
KoToporo BapeHpyeT oT 3 mo 30%. U3 akueccopHbIX MHHepaloB pacmpocTpa-
HEHb! anaTMT, UMPKOH, TUTAHMT, PYTWJI, OPTHT, TYPMAJlHH, MATHETHT H MIIb-
MeHHT. Baxxio otMetuTh, uto M. ®peiBansa u 1. Akew [6], uayuaBime tabop-
CKHMi MacCHB B MOCJIe/IHHE TOfIbl, CYHTAIOT, YTO OH MpejcTaBisgeT coboii Gonee
OpeBHee (IOBapMCCKOE) MarmMaTHyeckoe Teno, MepepaboTaHHoe B Ipolecce
TEKTOreHe3a, MCNLITAB peTporpanHelit Meramopduam. [To HaGopy MHK poane-
MeHTOB (cM. ctatbu JI.B. TaycoH M Op. B HacToAwem cGopHHKe) NypGaxu-
Tl OTBEYAOT TpYTNNe LIeOYHBIX Ga3anbToB.

Nyp6axuTsl, NeTPONOTrHYeCKH OUYeHb GIIH3KME K TOJIBKO YTO OMMCAHHBIM,
cnaraioT kpynubie maccuBbl (T pxebuueckuit, MrnaBckui) yxe 3a mpepera-
Mu CpenHevenickoro mmytoHa. Pacronoxenbl OHM Ha BOCTOMHOM OKpaHHe
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MomnaHybckoro 61oka CHMMETPHYHO 110 OTHOLLEHHI0 K 1ypOaxXMTOBBIM Mac-
cuBaM CpenHeuelickoro miuyToHa. Berpevatorca nyp6axuter, oGbIMHO mpefl-
craBiieHHbie Goslee MeNaHOKPaTOBBIMM Pa3HOBHIHOCTAMM, H B BHIE MENKHX
TeNl CpeM THeHCOB MoNaHyOMKyma, oOBIMHO B acCOUMALMM CO CBET/ILIMH
MHTMAaTHTaMH, OPTOTHEHCAMH, TPAaHHTOTHeHCaMH ¥ HeGYIMTOBLIMH JIEHKOK pa-
TOBBIMH TpaHHTaMH. C TeMHBIMH [ypGaxuMTaMH HepelkKo IpOCTPaHCTBEHHO ac-
COLMHPYIOT CrelMHYecKHe YNbTpamadHuecKHe MOpofsi, GoraTele MarHesu-
aTTbHBIM GHOTHTOM (MHOIOa 3T0 AHXHMOHOMHHEpalibHble GHotHTBI). UHTEpe-
CHO OTMETHTB, YTO IOPO/IsI, OYeHb GNH3KHe MO NMeTporpadHyecKHM MpPU3IHAKAM
K YKa3aHHbIM, OOHapy>HBaKTCA B BH[E KCEHOJMTOB B I'paHyNIHTaX MOJIa-
Hybukyma. JlypbaxuThl, BCTpeuaioliMecs B BuOe anodH3 B THe#cax mMoija-
HyOHKyMa, 3aMeTHO orHeficoBaHbl. IIpH 3TOM OMpeKTHBHBIe HAlNpaBJIeHHA B
TeKCTYpe OypOa3uTOB MOBTOPAIT OPHEHTHPOBAHHbIE TEKCTYPbl THEHCOB MOJI-
paHyGuicyma. XapakTepHasa OCOGEHHOCTb ITOH TPYMIBI MOPOX COCTOHT B OT-
YeTIIMBO BBIPAXXEHHON LIEIOYHOCTH NpH pe3koM npeobnapnanuu K, O Ha Na, O,
a Takxe B OTHOCHTENIbHO BbICOKOM comepxaHud MgO (1abn. 1). B mmue-
paJlLHOM cOCTaBe 3Ta 0cOGeHHOCTh NMpoABIeHa B GonbiioM komuuecTse K-Na
noneroro umara (go 47—51%), HamMuMH TTOpGUPOBHAHBIX BHIAENEHHI POM-
6GHYECKOTO MHPOKCEHa THMAa TUNEpCTeHa, MarHe3HWalibHOH pOTOBOH OGMAaHKH
H oboramenHoro MariMeM OHOTMTa, a TaKKe B COCTaBe IJIaTHOKIIA3a
(Ansg_ss) (1abn. 2). PoroBple ob6MaHKH JypOaxuTOB OTIIMYAIOICA OT pOro-
BbIX OOMaHOK TPaHOOHOPHTOB M TOHAJMTOB, CNATAIOLIMX IUTYTOH, HE TOJIBKO
NOBLILIEHHbIM cofiepxanieM MgO, HO M MOHWXXeHHbIMH KomnuuecTBaMH Al, O3,
cymMMapHoro xene3a, K, 0 u Na, O (ta6n. 3).

Bropaa rpymma nopop, cnaratoumx CpeqHeuelCKHA IUTyTOH, OBbeqHHAET
rab6po, TOHaMTHI K rpaHomHopuTHl. HauGonee pacnpoctpaneHHble cpenyu HMX
THIIbI — TaK Ha3blBaeMbl€ Ca3aBCKHH TOHATMT M OGnaTeHCKHH IpaHOQUOPMT,
CNaranT cpefHow, HauGOMbLIYi0 Mo 06beMy 4acTh MNYTOHA. Ca3aBCKHH TOHA-
JHT 10 XMMHYeCKOMY H MMHEpaJlbHOMY .COCTaBY MOYTH TOYHO OTBEYaeT KJiac-
CHYeCKMM TOHAJIMTaM H3 MaccHBa Apameiuio B Tupone. 310 — cpenmesepHu-
CThi€ TIOPOMEI, COCTOANLIME H3 HAHOMOP(HBIX KPHCTAIUIOB 30HATBHOTO MJIArHO-
KJia3a, HeGOJNBLIOIO KOJMHYECTBA KBApUd, PACTONAralolieroCA B HHTE PCTHIHAX
MeXy IUIarMOKIIa30M, ApPKO-3e/leHOW HJIM GypoBaTod pOroBod 0OMaHKH M
rycrookpamestoro GuortHTa. IDnarvoknassi pe3ko 3oHaibHbL. LleHTpanbHas
4acTh HX Hepe[KO OTBEeYaeT IO coCcTaBY AMgg_go, CPEIHHE 30HBI — Ang,_s,q,
a KpaeBble — AN, 5_,,. HeGomsmoe xomuuecteo K-Na nonesoro umara npen-
CTaBNEHO MHKpOKJMHOM. Porosas ofMaHKka OT/IHYAeTCA MOBBLILIEHHOH XeJle-
3MCTOCTBbI0 (B CpaBHeHHM C Ayp6axuTamu), 6oree BBICOKMMH COMEpPXKaHMAMH
IMHMHO3eMa M iwienouei. M3 akueccopHbix MuHepanoB HauGollee 4acTo BCTpe-
YaloTCH anaTHT, LMPKOH, THTAHHT H OPTHT.

BrnateHckuit TPaHOITMOPHT OTJIHYAETCA OT Ca3aBCKOTO TOHAMTA MEHBLUMM
KO/THYeCTBOM IUIaTHOKJIa3a H POroBo# OOMaHKH, KOTOPas BO MHOTHX CITyuasxX
BOBCe oTcyTcTBYeT, Gompumm — K-Na moneporo mmarta u kBapua. B nnaruo-
KJase YBEJMYMBAETCA B CpeflHeM colepxaHue anbOUTOBOH COCTABNANOWICH.

KormuuecTBeHHble COOTHOIIEHHSA MEXY NOPOA0O6pa3yoMMMH MIHe pasia-
MH, M3 KOTOphIX COCTOAT I'DAHONMOPHTBI K TOHAIMTBI UEHTPANbHOH  uacTH
IUIYTOHA, CHIBHO BapbHpYIT, O6YCIOBNHBaA GONbIIOE KOJIMYECTBO pa3HO-
BHJHOCTeH, CBA3aHHBIX, OIHAKO, NOCTENEHHBIMH DepexomaMu. KoHTaKThI
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PAHONMOPHTOB LEHTPAIBHOW YaCTH IUTYTOHA C BEPXHENPOTEPO3OHCKHMH
OCaJIOYHBIMH MOPOJAMH ~OCTPOBHOM 30HbI"" HOCAT APKO BBIPAXXEHHBIH MHTpY-
3HBHBIH XapaKTep, a NpOphiBaeMble HMH MOPOIbl B 30HAX JIK30KOHTAKTOB
MpeBpalleHbl B KOPOHEPHTOBbIE, AaHAATY3HTOBble H [JaXe CHIUIMMAHHTOBBIE
M KOpYHIOBBIE POTOBHKH. B OTHe/NBHBIX MecTaX MeNHTOBbIE MOpObI Ha
KOHTAKTe C TOHAJIATAMH 3aMeTHO (enbIunaTi3upoBaHel. KOHTaKTHI Xe TO-
HAJTMTOB ¢ MeTabasMTaMH CIWIHT-KepaTtopHpoBoi GOpMalMH ’OCTPOBHOM
30HBI"" MecTaMH TocTelteHHbl. Ilon BIMSHMEM TpaHHTOMIOB BYJIKaHOTEeHHbIE
noporsl TMpeBpalalTCca B JHOPHTONONO06HbIE, B pAMle ClyyaeB Mallo OT/IHYAI0-
mecs OT MarMaTHYeCKMX MAHOpHTOB. C TOHANHTaMM M TpaHOOHOPHTAMH
MPOCTPaHCTBEHHO TECHO acCOMHMpYWT rabbpo, XapaxTepHO#H OCOGEHHOCTBIO
KOTOpbIX ABNIsteTcA npucyTcTBue amdubGona (tabn. 1, 2). BaxHo orMeTHTs,
YTO IO COCTaBY M CBOMCTBamM I3TH ampubonsr 6nau3ku Kk amdubonam TOHa-
JIHTOB H TPaHOJHOPHTOB.

B obnactH KOHTaKTa IUIYTOHa C BePXHeNpOTepO30HCKHMH clabomeTamop-
¢du3zopannbiMH noponamu Tenenscko-bappanamenckoro 6noka passuTa acco-
IMauKMsa TPAHONMOPHTOB, OfbeaHHAEMasd HAMM B TPeThH TPYMIy — TIpaHO-
IMOPHTOB-TPAHHTOB. 3Ta ACCOLMALMSA OTIHYAETCHA MOHMKEHHBIM COJlepKaHHEM
TEMHOLBETHBIX MHHEpaNoB, Cpeld KOTOpbIX pe3ko mpeobnanaer GHOTHT.
Yacrel nopdupopHiHbie TeKcTypbl. HekoTopble mopons! M3 3TOH accouMaliy
CBA3aHbl IMOCTETEHHBIMH NEPEXOJdMH C TPAHOMHOPDHTAMH H [OHAJIHTAMH
LeHTPaJIbHOH YACTH IUTYTOHA. THIMYHBIE MpeICTABHTEIH 3TOH TPYNIbI — NMOXap-
CKHH IPaHOIHOPHT H PXKHYAHCKHH T'PaHHT.

Toxapckuii TpaHOIMOPHT (MHOTHA €ro Ha3bIBAKT TPOHABEMHMTOM) Npen-
CTaBJIfieT OJHOPOMHYHI CBEINyH Cpe/He3epHHCTYR MNOpOHy, COCTOALLYH H3
3HAYMTEJIPHOTO KOJIMYECTBA IUIATHOKIIA3a M KBapla ¥ HeGONBILIOTO KOMHYECTBa
K-Na noneporo wmara (MHorga oH BOBce OTCYTCTByer) M GuotHra. Ilmaruo-
K/a3 MpefcTaBleH 30HATBHBIM OJIHTOKIa3-aHJEe3MHOM, KaJIMHATPOBBIH Mole-
BOH IMAaT — OPTOKJIa3-MHKpomepTHTOM. W3 axueccoplmx MHHepasioB pa3BHThI
aNaTHT, IMPKOH M ceH.

PicvuaHCKHMA TPaHUT CBETNbIA, 00bIYHO nopdHpoBHaksii. CocTOMT U3 aHOP-
TOKJIa3 — MHKpONEepTHTa, OJIMIroKJIa3a, MHOTJa obpa3ywllero KaiMsl BOKDYT
K-Na nonesoro umara, kBapua u 6HoTHTa. M3 aKneccopHeIX MMHepanioB HaH-
Garnee YacThl anMaTHT, IMPKOH H cdeH. HHorna B mopone mpHCyTCTBYIOT MyCKO-
BHT H TYPMaJiHH. PuuaHCKH#A rpalHT CYUMTaeTCA CAMOH MOJIOOH HHTPY3HBHOH
tda3zoi CpenHevewickoro miyroHa. HMeHHo pxuuaHckue TPaHUTBI OTYETITMBO
MPOPHIBAIOT OTIIOKEHHA BEPXHErO MPOTEPO30A — HHXKHErO Nane030s, a rajibKa
HX ODHapy>»HBaeTcA B KOHTJIoMepaTax nepmoxapboHa.

Hakosen, B mocnegHiown, 4eTBEPTYIO Ipymny, obbemuHeHbl ribpraHble Ipa-
HUTOM/IbI, 3HAUHTE/IbHO KOHTAMHHHPOBaHHbIe BELECTBOM BMEILAWIIMX NOPO.
910 GHOTHTOBLIe MITH GHOTHT-MYCKOBHTOBBIE, OGBIYHO MeJIK03€pHHCTBIE IPa-
HHTOHM[IbI, HHOT/Ia COMepKallie KOPAHEPHT.

Takum obpa3zom, ¢ 0T0-BOCTOK2 Ha ceBepo-3anan (OT rpaHMubl ¢ MOI-
nany6uxkymom k Tenembciko-Bappanmienckomy O70KY) HameuaeTca ompefie-
NIeHHadA 30HAJILHOCTb B paclpefelleHHH TTIaBHBIX THIOB rpaHuTOMIoB CpenHe-
YeIICKOTO IUTyTOHa OT GoOJlee OCHOBHBIX C MOBBILIEHHOM  IUEJIOYHOCTBIO K
Gonee KHCITBIM M3BECTKOBO-LIENIOUHBIM; OT CYILECTBEHHO NUPOKCEHOBBIX H
ampubonoebx k GuoTHTOBRIM. EcnH B 10ro-BOCTOUHOH vacTH Npeobnamatr
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Ta6bnuua 1

XumMuyeckuil coctas nopoa

Ne Ha3asaHwue Mopoms™, : ;
mn. | mecto or6opa 302 0, Al3 0, Ee305 s
1. l'pynmr
1 Ksapll. MenacHeHur, 59,91 0,86 13,85 0,75 4,36
TaGop (T1-141)
2 To xe Me3upxuun 56,86 0,85 14,12 1,47 4,57
(I1-141)
3  KB. MeaMOHLIOHHUT, 57,58 0,72 13,94 3,30 4,24
Hocemun (I1-139)
4  CueHorpanur, Beru- 64,17 0,78 13,30 1,27 2,93
ue (I1-65)
I1. I'pynna ra66po-
5  Menara66po, Ieue- 48,93 1,08 14,94 3,15 5,63
pansi (T1-40) , mupok-
ceH-ambubonosoe
6 Keapu- ra66po, [Tono- 51,81 0,20 16,06 2,81 5,19
Buue (T1-118)
7 To xe, [lonosuue 51,86 0,53 15,44 1,49 5,56
8 Tonamut, Mpau 57,13 0,58 17,38 241 5,28
(11-60)
9  To xe, Mpau 58,13 0,58 16,83 1,33 6,34
10 Tonamur, loxaps! 63,71 0,54 15,46 . 1,63 4,24
(I-112)
11 To xe, [Toxapsl 59,37 0,76 16,83 0,80 6,22
12 TI'panomuopur, Ty- 61,73 0,97 15,95 1,23 4,13
wuue (I1-77)
13 To xe, bnaTha, 67,93 0,47. 15,59 1,47 1,50
(11-70)
14  TI'paHut, Beicoxuit 60,12 1,10 14,70 1,20 3,80
Xnymeu (T1-64)
) IIl. F'pynna rpaHoAHOPHTOB-
15 Ksapu. neKogHOpHT 71,14 0,30 14,58 0,65 1,94
("'rpoHmpemuT") ,
Moxapsr (T1-111)
16  To xe, IToxapsi (23uc) 70,47 0,29 15,09 0,47 2,44
17 Tpauur, PaneTtHue 69,71 0,23 15:17 1,83 1,31
(I1-136)
18 T'panur, HoyGex 71,63 0,23 14,43 0,52 0,78
(I1-24)
19 T'panut, Cemuue 73,80 0,12 14,32 1,05 0,67
T-132)
IV. I'pynna KOHTaMHHHPOBAHHBIX
20 T'paHopuoput, Mpay 69,00 0,43 15,75 1,00 1,93
(11-59) :
21 To xe, Mpau 68,01 0,46 15,28 0,84 2,99
22  T'pavopmopwr, He- 52,10 0,60 13,21 1,45 3,13
MOMyK
23 T'panur (GeHelwuop- 64,75 0,27 13,35 0,11 2,87

ckuit) , lnoyre [Mone

* AHammasl 7,9, 10, 21 seimontens! B JlaGopatopun UTEM AH CCCP (ananumuk E.H. Jlo-
MekHKo), aHanu3bl 22—23 u3 paGotel M. [Nanusuosott [10], ocTanbHble BINOMHEHB! B
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Cpeasevelickoro niuytona

MnO | MgO Ca0 | NayO | K,0 | P05 | H,0" | Hy,07 | Cymma
aypb6axutos
0,09 5,84 3,72 2,04 743 0,67 0,17 0,15 99,84
0,12 7,28 4,50 2,48 5,15 0,75 1,36 0,39 100,00
0,10 6,22 398 © 2,14 5,57 0,87 1,14 0,23 100,03
0,07 4,22 2,68 2,64 6,28 0,72 087 0,02 9995
TOHIJ‘IHTOB'I‘DI.I{O.EHO]}H‘I’OB
012 848 13,08- 1,93 1,08 0,33 082 025 99,83
0,17 7,14 13,10 1,60 0,26 0,05 1,30 0,17 99,86
0,12 7,82 12,45 1,60 0,92 1,62 0,06 002 9949
0,16 3,18 7,00 3,03 2,46 0,20 096 0,14 99,90
0,14 3,30 : 3,21 2,33 0,19 1,01  He/o6H. 100,49
0,14 2.52 j 53 1,84 0,35 0,84 0,21 100,18
0,11 2,61 413 351 3,39 0,21 1,18  He/obu. 99,52
0,09 3,54 3,20 3,36 4,12 0,29 081 009 9991
0,06 1,67 2,83 3,38 4,24 0,19 0,56 0,10 99,99
0,09 4,14 360 3,12 6,28 0,63 095 0,13 99,86
FPaHHTOB
0,05 0,83 398 3,80 1,68 0,30 0,50 0,14 99,89
0,04 0,78 3,77 3,54 1,65 0,08 049 0,04 99,50
0,08 0,56 3,19 3,36 3,64 0,22 0,58 023 100,06
0,03 046 1,61 3,71 5,45 0,19 032 037 99,73
0,02 0,41 1,05 341 4,55 0,07 099 011 99,97
MEJIKO3EPHHCTBIX TPAHHTOHOOB
0,05 1,24 2,33 3,32 3,78 0,18 0,71 0,14 99,86
0,07 1,52 2,56 3,63 4,23 0,18 0,64  m/o6u. 100,41
0,08 400 277 291 6,72 0,65 1,64 042 99,86
0,12 2,46 247 294 5,86 0,30 032 0,09 9991

naGopatopuu I'JTY YCAH (3apenyoumi#t avanumux @. Xanyw). ** Haspauue noponno
liTpexaitseny.
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Ta6nuua 2.KonwsecTennsii MuHepambHbill cocTas nopos CpeHeselicKoro iy Tona, * oGbemubie %

N° n.n, | TInarmoknas :o'nm:::;p;::ﬁ Ksapu Amdbubon Buorur MyckoBuT TIupokcen | AKIECCOPHBbIE Cymma
I. Fpynna aypGaxuror

1 10,3 51,0 53 Her 8,9 Het 214 3,1 100

2 15,9 32,0 4,1 18,6 26,6 " Her 2,8 100

3 24,2 25,2 10,7 13,9 22,2 " " 3,8 100

4 134 47,6 18,9 56 133 " " 1.2 100

II. Tpynna raGppo-TOHAHTOB-TPAHOAHOPHTOB

5 31,5 1,1 1,4 50,2 Hert Hert 14,7 1,1 100

6 447 Her 4,1 474 = i Her 38 100

7 35,0 1,8 8,9 514 e i 29 Cneamt 100

8 51,3 1,3 13,9 211 10,9 22 Het 1,5 100

9 56,1 35 10,7 204 9,1 = b 0,2 100
10 53,3 Hert 26,1 4,7 15,0 " " 0,9 100
11 63,3 ” 12,9 3,9 19,5 " cn. 100
12 40,8 224 18,9 1,6 14,3 " " 2,0 100
13 42,3 13,0 239 0,4 12,9 " " 1.5 + 100
14 29,2 27,1 24,3 0,6 16,4 = " 2,4 100

1II. T'pynna rpaHOOHOPHTOB-IPAHHTOR
15 52,8 7.4 31.3 Het 7,5 0,2 Her 0,7 100
16 73.7 4,7 13,7 Her 7,6 0,3 " Cnenpl 100
17 21,6 33,0 39,6 1,8 3,7 Her " 0,3 100
18 35,3 335 26,4 Her 45 " ” 0,3 100
19 28,3 26,5 35,4 Her - 3,6 5.3 " 0,9 100
IV. 'pynna KOHTAMHHHPOBAHHBIX MEJKO3CPHHCTBIX TPAHHTOHAOB
20 334 10,9 31,6 Her 16,4 0,3 Her 1.4 100
21 53,2 6,4 27,1 Her 12,1 1.2 2 Cnepgl 100
22 38,0 14,0 38,0 Her 16,0 2,0 " " 100
23 32,0 32,0 22,0 Her 12,0 Her ” " 100
* 1-23 cm. 1a6m. 1.
Ta6nuua 3
XuMuyecknill COCTAB POTOBBIX OGMAHOK M3 rpaHHTOMAOB CpeaHewelICKOro MJyToHa, Bec.%
M3 kakoit MOpoabl, MECTO B3A- ; .
il Si0, T|02 Al O, Fe 203 FeO MnO MgO Ca0
Ha nypbaxuta, maccuB  YepToBo 55,0 0,46 2,98 1,73 1,13 0,35 17,56 11,0
bpemsa, Kamenne [lonsl
M3 nyp6axura, maccuB YepToBo 52,31 0,54 2,94 3,82 8,77 0,34 16,42 11,54
Bpems, Bemdue
M3 rpanommoputa, Kosaposnue 4793 0,94 7,26 4,76 11,74 0,43 11,98 11,50
W3 ronanura, Mpau 44,60 1,36 8,39 S.7 13,83 0,46 9,78 11,41
M3 rpavonuopura, Ponetunue 44,20 1,17 7,26 6,02 13,00 0,86 12,06 11,51
Ta6nuuna 3 (oxkoHuauue)

M3 kako#l mopomsl, MecTo B3sf- * il
'rmiK e Nazo KIO 1’20s Hzo Hzo F Cymma
M3 nypbaxura, maccue  Yeproso 0,58 0,34 - 1,75 - 0,25 100,13
bpems, Kamense [lonnt ;
M3 nyp6baxuta, Maccus Yeproso 0,59 0,43 0,28 1,84 0,04 0,19 100,05
Bpems, Bermnue
W3 rpavomuoputa, Ko3apoBuue 0,77 1,00 - 1,54 - 0,19 99,99
M3 tonammra, Mpay 0,94 1,29 - 1,62 - 0,10 99,55
M3 rpavomuopuTa, Popetrue 1,19 0,75 0,27 1.73 0,06 0,14 100,22




MeJIaHOKPATOBbIe M IUeJIOYHbIe TI'DAHMTOMIbI M3 TPymIbl Nyp6GaxuToB, a B
UEHTPAIbHOM — CpefiHHe THMbl (TOHANMTHI M TPAHOJMOPHTBHI), TO B CeBEpPO-
3amagHOH H CeBepo-BOCTOYHOH 4YacTAX HaGirogaerca obllee MOKHCIeHHE
NOPOJ M IUMPOKOE Pa3BHTHE JIEHKOKPATOBbIX Pa3HOBHTHOCTEH.

B JlaGopatopun abcomorsoro Bospacta UTTEM AH CCCP Geino nposeneno
PagMONIOrHYecKOe [aTHPOBAaHWE TNaBHBIX THIOB rpaHuToMnoB Cpeaueven-
ckoro miytoHa (tabn. 4). UaMepeHus NpOH3BOIWIHCH IO MOHOMHHE PAJIbHEIM
¢dbpakuuAM, BbINENIEHHBIM M3 Toponmsl. B psame ciyvaeB y[anmock MONMYuMTh
pagMoJIOTHYeCKHe [AThl MO HECKOJIBKHM COCYILECTBYIOIIHM MHHEPATbHBIM
cdazam M3 ofHOH M Toi ke nopomdsl. OmpeneneHus, NPoH3BENCHHbIE IO COCY-
WecTBYHLUMM 6HOTUTY B aMbHubONy, GHOTHTY M MYCKOBHTY, NAJIH XOPOILO
cornacyioluueca 3HaueHus (“TpoHnsemut” [loxapbl, GuoTHT-amMbub0NOBDIH
ToHaNHT Mpau, ABycrionAHOH rpaHdT Kapbepa Cemmie). 3HaueHHe BO3pacTa,
nosyvenHoe o K-Na nmonesomy nmary u3 ToHaymToB noc. Mpau (320 miH. net) ,
0Ka3aJ10Ch HECKOJbKO 3aHHXKEHHBIM IO CPaBHEHHIO C IMPaMH, MOTyYeHHBIMH
no Buotuty u ampubony ua Toii xe nopons (338-336 mnu. ner). 310 obcTo-
ATENBCTBO YKa3blBaeT Ha LieJiecooOpa3sHOCTh MCMONb3OBAHMA [JIA Paguono-
THYECKOTO JaTHPOBaHMA TOJBKO CITHO/L H aMUBOI0B.

omumo K-Ar onpeneneHnii mo TpeM npob6aM MycCKOBHTOB ObLmH mpo-
Be[IeHbl ONpefieneHus Bo3pacta Rb-Sr meromom. Tak, o MyCKOBHTY M3 neiixo-
KpatoBoro rpaHuTa Kaphepa Cemmme Onmu3 r. Ilncexk K-Ar meromoMm 6Gsuto
nonyuyeHo 3Haverue 336 + 11 mutH. siet. [lo 3Tomy *e MYCKOBHTY H cocylile-
crByromieMy ¢ HiM 6uotuty K-Ar MeTogoM COOTBETCTBEHHO monydeHo 336 +
t 11 u 338 * 11 myH. net. [To MYCKOBHTY M3 MErMaTHTa B TOM e Kapbepe
Rb-Sr metomom monyueno 333 + 6 muiH. net, a K-Ar mMetomom mno Tomy e
MycKOBHTY nonyuexo 332 + 10 miH. neT. Xopolwas cX0AMMOCTs BO3PACTHBIX
3HAYEHHH, MOJIYYEHHBIX OJHWM METOOM II0 HeCKOJIbBKMM COCYIIECTBYIOLIHM
MMHepalaM H IBYMA METO[aMH MO OOHOMY H TOMY € MHHepally, CBHIOETelTb-
CTBYET O HAJIeXHOCTH MPHBOAMMBIX PaMONIOTHYECKHX JIAT.

PesyneTaTel paJMONIOTMYECKOTO [ATHPOBAHWA OMNpe[elieHHO YKa3bIBAT

_ Ha 10, 4T0 hopMHpPOBaHHe GOMbILEH YacTH TPaHUTOMIOB CpeIHEeUellICKOTO MIy-
TOHa MPOMCXOOWIO B Y3KOM BpPEMEHHOM HHTEpBaje, OTBEUYAOLEM DaHHEMY
xapbony (336—360 mnH. ner). MeTogaMH pagHONOTHYeCKOrO [aTHPOBAHMA,
OOHaKo, He ynaercs mubdepeHuMpoBaTh BO BpeMeHH o6Gpa3oBaHue MNocIe-
IoBaTellbHbIX (a3 MIyTOHa (eciM TakoW Npouecc B [eHCTBHTENBHOCTH MpoO-
ucxomun) . Jaxe B TOM cllyuyae, KOTJla BpeMeHHbIE B3aMMOOTHOLICHHSA MEXIy
JBYyMA THIAMM TPaHHUTOM/IOB HACHbBI (HAIHYMEe KCEHOJIMTOB TOHAIMTOB B
TPOHIBEMHTAX), PaAHOJIOTHYECKHE IaThi, MOJYYEHHBIE MO ITHM [ABYM THIIAM
TPaHMTOUIOB, MPAKTHYECKH TOX/IECTBeHHb! (TOHANMTHI CazaBckoro thna 336 +
+ 20; 338 + 11; 348 £ 22; TpoHObeMHMTbl noxapckoro tuma 338 * 11).

Rb-Sr MeTOmOM MO MYCKOBHTY M3 TDAHHT-aIUIHTOB, OTOGPAHHBIX B Kapb-
epe O6mu3 r. Tabop, Gbuta monyueHa uudpa 425 £ 9 MNH. neT, pe3KO OTIH-
yawUascs 0T KapOOHOBBIX 3HauveHMH BO3pacTa, XapaKTepH3YIOLHX TABHYI0
maccy rpaHutonnoB CpengHedeuickoro ruyToHa. [Jladika rpaHWT-animMTa, Mo
KOTOpO# MONy4YeH 3TOT BO3pacT, MpOpbiBaeT NypOGaxWTsl KPaeBO#H YaCTH ILTY-
TOHa, OYEeBHIIHO,eule Gonee npesHue. [leTporpapuyeckue W MHHEpadOIHYe-
cKHe ocobeHHOCTH NypGaxuTOB, NMpHBeIeHHBIE BHIIIE, PE3KO OTIHYAKT HX OT
OCTaJIbHBIX TPYNN IPaHHTOMMOB, CNArapIMX IUIYTOH, @ 1aThl B 425 MIIH. neT
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PesynbraThi Oonpegenenus aGcomoTHOrO BO3pacta mopon CpeHevelicKoro niayroHa

Tabnuua 4

CopepxaHue
MpoGa Moponbi, MecTO B3ATHR Marepuan ” Apan‘%/ f;?a;;' JlaGopatopus
K, % pag.-HI/T 1at0 ’
obuy.
1 2 3 4 5 6 7 8
. I'pynna nypbaxuToB
M-142 KB. MeNacHeHHT, BuoTut 6,37 £ 0,06 160,5 £2,5 80; 85 340 £ 12 UTEM
r. Ta6o ‘
M-139 K. Mer?amonuouur, To e 6,48 £ 0,06 165,5 £ 2,5 74; 80 344 £ 12 ©
Hoceruu
11-65 CueHorpahut, Bemaue Wi 6,53 £ 0,06 1715 £25 78; 80 354 £ 12 "
I1-64 I'panut, Cemnyanbl " 7,08 £ 0,06 182,0 £25 86; 90 346 £ 12 "
Cuennur, TaGop BuotuT-mipox- 343 lllMetixan
ceHoRas dpaKimMs (ucce)
41-yc/72 Jlalixa rpaHMT-alnIATa, MYCKOBHT 425 9 WI'EM
NpOPbIBAIOLIAS MOH- (Rb-Sr)
LOHHTHI, Kapeep 6nu3
r. Ta6op
I'pynna ra66po-ToHa-
NTHTOB-TPAHOIHOPHTOR
140 T'a66po, [leuepamst Ambubon 0,78 £ 0,03 19,3 £0,7 54; 55 334 £ 20 HI'EM
0-118 K. ra66po, [lonoeuue To xe 0,28 0,02 72105 37; 47 348 £ 32 "
-112 Touamut, [Toxapsbl Buotur 7,09 £ 0,06 17,525 76; 17 338 £ 11 2
Mn-112 To xe Amdubon 0,63 0,03 164 £0,8 63; 55 348 £ 22 ”
£
—
= TaGnuua 4 (oxkoHuaHHe)

1 2 3 4 I5 6 7 8
1160 Tonanut, Mpay BuotHT 7,21 £ 0,07 181,025 29; 87 338 %11 WI'EM
1-60 To xe Amputdon 0,91 £ 0,04 22608 52; 64 336 £ 20 "

1160 " INonesoit umar 3,62 £0,04 848 1.8 74; 82 320 £ 12 »
n-77 Tpanommoput, Tyxuue Buorur 7,43 £0,07 193,030 83; 87 350 £ 12 i
1-69 To xe, Bnatha To xe 6,81 £ 0,06 179525 81; 85 354 12 ”
- To xe, T'opaxnosuue = 353 liimefxan
(YCCP)
I'pynna rpaHogHopH-
TOB, 'PaHHTOB
1-136 I'panut, Pagemnue Buotur 4,11 £ 0,04 112%20 80; 82 36212 MT'EM
To xe, Ipxu6pam To xe 370 Imeftxan
(4CCP)
11-24 I'pamut, HoyGex 2 7,61 £0,07 191,5£3,0 '86; 88 340 % 11 WTEM
I'panut, CBoeTHlIE i 344 £ 15 Ily6GaHckH
(UCCP)
To xe = 345 £20 e
11-59 I'panommoput, Mpay » 7,32 £ 0,06 183,0% 2,5 83; 83 336 £ 11 WI'EM
To xe ” 33518 IlyGancku
n-132 I'panut, CeMuue, " 6,58 £ 0,06 165025 83; 85 338 11 UT'EM
6nu3 r. Mucex
To xe MyckoBHT 8,22 £ 0,07 “ 2053 82; 87 336 £ 11 ”
" To xe 336 £ 11 "
. (Rb-Sr)
23-uc Juna nermaTura, » 7,98 £ 0,06 196 £3 81; 84 33210 %
pByuas rpaxur, Ce-
MHLe
To xe 336 6

(Rb-Sr)



CBHJIETENILCTBYIOT O TOM, 4TO oOpa3oBaHue qypOaxuTOB, BEpOATHO, IPOM30IIO
3aJ10/1T0 [0 BHe/IPeHHA OCHOBHOH MacChl BAPHCCKHX TPAaHHTOMIIOB.

M. [MamuBuoBa Ha OCHOBaHHM, METPOrPadUUECKOro W CTPYKTYPHOTO McCiie-
NoBaHMA DypbaxuTOB YKa3spiBajla Ha GIIM30CTH ITHX MOPOJ K LUEJIOYHO-Da3ars-
TOM/IHBIM BYJIKAHMYeCKMM KoMmiulekcaM. OB 2TOM CBHIIETETILCTBYIOT H [aHHBIE
N0 W3YHYEHWI0 TEOXMMHH MUMKpPO3NemeHTOB B Aypbaxutax [2]. Hecommenno
BEPOATHBIM CcleflyeT CHUMTaTh MpelroJiokeHHe, CBOAALLICECH K TOMY, YTO 1yp-
GaxuTel mpepcTaBnsmwT cofoi ApeBHMe (nonaneo3ofickue?) BYJIKaHHYECKHE
WM cyOByNiKaHWuecKHMe RNOpOAbl Kaiu-6a3anbToBOTO psla, MHOTOKPATHO
H3MeHEHHble BIOCIeCTBHM MpolleccaMH MeTamMopdusMa. ['pynna nypbaxuTos
B COOTBETCTBHHM C ITHM IIPENIOI0XKeHHEM OTPaXKaeT OMH M3 ITaloB JBOJIO-
LMK JipeBHETO, /0Naneo3oickoro cybcTpara, OIM3KOro mo cBoed MpHpone
K MonpaHybukymy.

®opmupopanue nopojl, cnaraoumx CpegHeyetick il Iy TOH, NO-BUAMMOMY,
HAYanoch 3a[0JIT0 [0 HWKHEro KapboHa M MpelCcTaBANO CIIOXHBIH MOMHXPOH-
HbIH Mpolecc MOC/iegoBaTeNIBHON CMeHbl MarMartHuecKHX QopMalmii pasHoro
cocraBa. BrenpeHue rpaHMTOMIHOTO pacnyiaBa B paHHeM Kapbowe ofycno-
BHNO riyBOKHA MeTaMOpdM3M BMELUAWWIKX WX MOPOM, MPHHALIEKALIKHX
‘Gonee paHHHM MarmMaTH4ecKUM GOpPMALMAM, U NIPUBEJIO K aprOHOBOMY ~OMO-
NIoXeHHI0™ Bonee IpeBHUX MarMaTHTOB, T.€. BoIPaBHMBAHHIO PaJIHOIOr HYECKHX
nat. B Hacrosuee B peMa HeoGXOIMMO CUHTATbCA C IByMsA PABHOBE POATHBIMH T'H-
NOTe3aMH O TPOHCXOXK/IEHHH BCel accolMalnu nopo C peiHeyelICKOTo Ty TOHa.,

O[MH H3 BO3MOXKHBIX BapHAHTOB BAPHCCKOH MCTOPHH IUIYTOHA CBOOMTCA K
clIeyIoIemMy.

K mixxemy kapboHy kpuctaumueckuit cyberpar CpemHevelickoro mac-
CHBa, COCTOAIUMA M3 ITybokoMeTaMOpPGhH30BAHHBIX MOPON MONOaHyOMKyMa,
HCNBITAN MOAHATHE M PETHOHAJIBHbIA perpeccHMBHbIN MeTamopdusm (muadro-
pe3) B YCIOBHAX.aMPHUOOIHTOBON pariuu.

Nuddepenumansoe IiaBieHne KpHCTaIIHYeCKoro cyberpara npuneno K
NOABJIEHHI0 aHATEKTHYECKOrO pACIUIaBa TPAHHTOHJHOrO cocraBa (MOGHIH-
3ata). [JanpHeilluas 3BONIOLMA aHATEKTHYECKOrO paciUlaBa NMPOHCXOIMIA Ha
¢doHe yCTOMUMBOTO BO3MBIMAHHMA HIO-BOCTOUHOH uacTH CpeqHEedellcKOro Mac-
cHBa, OnmaropapA 4emy 3BONWIMOHHPYWOLUMH pactiyaB BMecTe ¢ cybcTpaTtom
nepeMeLanca U3 30H, Ille TOCHOACTBYIT YC/IIOBHA BbICOKMX CTyMNeHe#l amdpH-
GomitoBoi dauuu MeTaMopdH3Ma, B 30HBI HU3KO#H CTYNeHH aMbuboIMTOBOH
daumn. Cesepo-zanagueii 6nox CpeaHewellCKOro MaccHBa, OTHAENEHHBIH OT
MHTEHCHBHO BO3[IbIMalOILierocA [Oro-BOCTOYHOro ONOKa cpefHEHEILCKHM JIH-
HEaMeHTOM, coxpaHan Gonee ycToHuMBOe mojioxkeHue. I'paHHTOMIHBIA MOGH-
JM33T B ceBepo-3amagHoM GloKe cpefHeuelICKOro ITyTOHa BHE[PSJICA B BepX-
HHE CTPYKTYpHbIe 3TaXH IO CHCTeMe Pa3JIOMOB, ONEePHAIOIIHX CpeJHEYeICKHH
TIHHEAMEHT, YACTHYHO 3aNiewdBas’ 3TH pa3noMel. B npepenax cemepo-amap-
Horo (Temenscko-Bappanguerckoro) Gnoka BHeIpPHBUIMACA TI'PaHHTOM/IHBIH
pacniaB npuuiel B KOHTAKT coO clabo MeTaMOp(H3OBaHHBIMH BepXHENpoTe-
PO30HCKHMH W HMXKHENANeO30HCKUMI NOPOIAMM.

B roro-eocTounom Groke B HacToflllee BPeMs BhIJeNIeHa Ha MOBEPXHOCTh
obnacTe aHaTeKTHYECKOTro rpaHHTooOpazoBanma. MmeHHo 3pech Mpl 06Hapy-
XHBACM MepeXOf OT YPAHMTOM/IOB THMA MypOaxuToB Yepel MMIMaTHTLI K Tiy-
GoxomMeTaMOpdH3OBAHHBIM IOpPOJAM MOJIAAHYGHKYMa, MNpPeaCTaB/IABIUIMMH
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B BapHCCKOE BpeMA MeTamopduueckuit cyBeTpar, B KOTOPOM NPOMCXOIMIO
muddepentmansHoe riaBiiedde. Ecniu B ceBepo-zanagHom Gnoxke mbl nmeem
BAapHCCKHE TPAHMTOMMb!, 0Opa3’oBaBiMecA W3 MEPEMELIEHHOTO B BepXHWH
CTPYKTYPHBIH 3TaX MNaJMHTEHHOTO MArMaTHYeCKOTO pACIIIaBa, TO B KI0-BO-
CTOYHOM OJIOKE B HACTOALICE BPEMs BblBe€Hbl HA MOBEPXHOCTb I'PAHMThI
i situ, HaxopsuMecs B u30(daliMajibHbIX OTHOLUEHHMAX C BMELUAIIIHMH HX
nopojaMi Monaanybukyma.

Bropo#, cTonb ke BepOATHBIH BapHaHT, CBOJMTCA K MJIe€ NMepeKpPHCTAILIH-
3alMH OpeBHero cybcrpata M ero peomopdusama, KoTopble OGYCIOBHIIH Ha-
6I1l071aeMbIe  B3aHMOOTHOLLIEHHA TIOpPOJ] TUIYTOHA B 30HEe BAPUCCKOH aKTHBH3a-
uHH. CTPYKTYpHBIE OCOGEHHOCTH ITHX TIOPO,, HHTePIIpe THPOBAHHbIE HAMH KakK
NPU3HAKH MX MarmMaTHueckoro MpPOMCXOXHOEHHA, BO3MOXHO, YHACJIe[OBAHbI
0T MePeKpPUCTAIIIM3OBAHHOrO cyBeTpaTa M OTPAXKAWT €ro [epBHYHO Marma-
THuecKYH npupoay. HeGomnbiuo# pa3Gpoc BO3pacTHBIX 3HAUSHWH, MOMyYEHHBIX
K-Ar MerooM, MokeT CBHOETEIbCTBOBATh B MOJb3Y 3TOTO TIPeNOIOKEeHUS.

JlanbHeiilMe KOMIUJIEKCHbIE TE0JIOTO-TEOXPOHONOTHYECKHE H TIETPOJIOTo-
TEOXHMHYECKHE MCCTEJOBAHHA MOTIYT BHECTH MHOTO HOBOTO B TOHHMaHMe
3aKOHOMEPHOCTEH Pa3BUTHA MarmMaTH3Ma B Mpe[ellaX CpPeIHMHHbIX MAaCCHBOB,
KJIaCCHYECKHH TpUMEDP KOTOPBIX IpeIcTaBiAeT coboi CpeqHeuelIcKUit MUy TOH.
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J1L.B. TAYCOH, BJ. KO3JIOB, M. TAJIHBIIOBA, A. IHMBbAJIBHHKOBA

FEOXWMHMECKHE OCOBEHHOCTH I'PAHHTOHOOB
CPEIHEMEMCKOI'O TJIYTOHA H HEKOTOPBIE BOTIPOCHI UX TEHE3UCA

Beenenne

Ilpn pewennn Bonpocor reHesuca CpeHeueicKOTo NNYTOHA H OTAENbHbIX
ero uacTeif NpPHBIEKAITMCh MPAKTHYECKH BCE T/IABHbIE METPOTeHeTHUECKHe
THIOTe3bl: MarMaTHuecko# mddepeHumanuu, accHMHIALMK ¥ THGpHAH3Ma,
aHaTeKcHca M TpPaHWTH3auMH. PAOM aBTOpOB GbUIM Npe[UIOKEHB! CXEMbi
obberuHeHUs BbieNAEMBIX Pa3HOBMJIHOCTEH B Bosee KpyIHbIE, METPOreHETH-
YeCKHe rpynnbl popicTBeHHbIX -nopo (10, 11, 14]. Tpennaraemble pasHpiMu
ABTOPAMH CXeMbl MarmMaTH3M2 HEOJHO3HAYHbI, 3 YACTMYHO MPOTHBOIOIOKHBI.

[eTpoxymusa mopod CpeQHEUEMICKOTO TJIYTOHA MOOPOGHO H3NOXEeHA B
pane pabor [6, 16]. CBenenHit MO TeOXMMHH PeIKHX 37IEMEHTOB B IPAHHTOM-
OaxX IUIYTOHA 0O CHX MOp He MPHBOIMIIOCH, 3a MCKJIOYEHHEM MaHHBIX O pac-
npefesieHM B HUX ypaHa 1 Topua [7].

B nactoaweit paborte obcyxnanTces NonyuyeHHsle aBTOPaMH TepBble aHHbIE
M0 PenKOoINEeMEHTHOMY COCTABY (reOX¥MMYeCKas XapaKTePHCTHKA) TIpaHM-
TOMIIOB IUTYTOHA, MO3BOJIAIOLIAA C HOBBIX MO3HLUMH PacCMOTPeTh HX reHeTHYe-
ckHe cooTHourenua. KpaTtkue CBEIeHMA MO TeOXMMHH TMOPOA IUTYTOHA W3TIO-
KeHbl B COBMecTHO#M pabote aBTopoB 1974 r. [3].

BOMNBLIMHCTBO H3yYeHHBIX TeOXHMHUYECKHMX Mpob, NMpeicTaBiAIOLMX TIIaB-
Hbl€ Pa3HOBMOHOCTH (THIIBI) MOPOJ IUTYyTOHA, 0TO6paHsl #3 GONBIIMX KapbepOB
WITH [IOpOXHBIX BbIeMOK, YeM obecnmeuMBanach CBEXeCTb NMRPEICTABIIANLIMX
npo6sl mopon.

B oro6panusix npo6ax B HUucturyre reoxumum CO AH CCCP onpepens-
JHMCh conepxauusa cnepyrowmx aementoB: Na, K, F, Li, Rb, Cs, Be, Sr, Ba,
B, Sn, Zn, Pb. B xumuko-aHamuTHYecKO# naGopaTopun ['eonornyeckoro WH-
crutyta YCAH (3aBemyrommit @. Xanym) uacts mpo6 NpOaHaM3MPOBaHA
Ha cofiep>kaHHe 3neMeHTOB ceMeiicTBa wenesa (V, Cr, Co, Ni, Cu). \

Copepxanusa wenounsix snemenroB (Na, K, Li, Rb, Cs) onpenmensmics
MeTOIOM GOTOMETPHH ' MamMeHH B XHMHKO-aHAJMTHYeCKOH naGopaTopHu
Hucturyra reoxumun CO AH CCCP ¢ oTHocuTenbHOM olnMbkoi He Gonee 10%
(amamatux [1.X. Hukonaepa) .

Copepxanus Na u K B GonbumncTBe npo6 KOHTPONMPOBANIACH Olpemesie-
HMAMH 3THX 3neMeHTOB B ['eomormueckom uHcTHTYTe UCAH, monmyueHHBIMH
B IIpolecce MpOBeleHHA CUIMKATHBIX aHam30B (aHamuTHK JI. MUHapxHK).

Onpepenenvs ¢Topa NMPOBOOMIIHCH HHTH3OH-AJTH3ADHHOBBIM XHMHUECKHM
MeronoMm B JlaGopatopuy TeOXMMHH MarMaTHuYeCKHX MOPOJ ¢ OTHOCHTENbHOR
omnbKkoi amammsa He Gonee 20% (amaymtuk JI.H. Capkosckas). Onpenene-
Hus copepxanuin Be, B, Sn, Pb, Zn, W, Sr, Ba nposogumcs B JlaBopatopuu
ONTHYECKOro CNEeKTPalbHOTO 4HANMM3A NO CHeNMaNbHbIM METOAMKAaM, C OT-
HocHTenmbHOM owwMOKoOH He Gonee 20%, a mna Sr u Ba — 30% (aHamMTHKH
E.C. Kocriokoga, J1.JT, etpos, A Y. KysHenosa) .

Copepxannsa V, Cr, Ni, Cu (Co) onpenensanics KONHYECTBEHHBIMM XHMH-
KO-hOTOMETPHYECKMMH METO[IAMH C TIpe[ABapHTE/IbHOH KCTpaKIMeH (aHaiH-
muk I1. [ToBoHpapa) . Hasanus nopog B cTathe naswtcs no A. Mrpexaiseny [8].
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I'eoxHMHYeCKas XapaKTEPHCTHKA
rNaBHLIX pasHOBHAHOCTeH rpanuTOHIOB CpenHeuewicKOro niIyToHa

l'eonoruyeckas cxema Cpe[HEeueILCKOro IUTYTOHA C BbIeJIEHHEM TJIABHBIX
Pa3HOBHIHOCTEH Claraiomux ero mopon mnpuseneHa Ha puc. 1. Ilo cocrasy
CpefM MOpOA IUIYTOHA BBHIJENIAIOTCA TPYNNbl TPAHHTOB, TPaHONHOPHTOB H
TOHAHTOB, KBAapUEBBIX CHEHMTOB H KBaplUEBbIX MOHIOIHOPHTOB, rat66po
u muoputoB (puc. 2). [lerpoxumuueckas muarpamma AMF (puc. 3) mno
3. Bempy (1973 [16]) mokassiBaet, 4TO TOPOMIBI IUTYTOHA MPe/CTABJISIOT
IO KpaiiHeH Mepe [IBe MeTPOXHMHYECKHE CEPHH.

C ueneio Gonlee KOMNAKTHOrO H3NOXEHWA MOpoasl B Tabn. 1-3 paccmat-
PHBAJTHCh T10 YeThIPEM TIIaBHBIM TeoNoro-NeTporpadguyeckum rpymnam.

I rpynma 6a3utoB (rab6po ¥ MMOpPUTHI) OOBEOMHAET Majble TENd, ACCO-
UMHPYIOIHE C TOHAHTAMM H TPaHOOMOPHTAMH, H NPHYPOYEHHbIE OOBINHO
K 06nmacTM KOHTAKTOB T'PAHUTOMIOB TIYTOHAa C MOPOJAMH CIHIMT-KEpaTo-
¢dupopoit dopmamu BepxHero mporepo3od. [lopoms! rpynms! nMpemcTaBIeHs!
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Pu c. 1. leonoruyeckas cxema CpeIHeuyeILICKOr0 IUTYyTOHA

1 — ra66po- u ra66po-muopHThI; 2 — TOHAJMTBI CA38BCKOrO THMA; J — TOHAIMTHI
nopbHpOBHOHBIE TEXHHYECKOro Tuna; 4 — rpaHoaMopuTsl GraTeHCKOro THna; 5 —
TPAHOOMOPHUTHI NMOPHHPOBHIHBIE CETYBHCKOrO THMA; 6 — TCPAHOOMOPHMTHI YepBEH-
CKOro THNa; 7 — TPAHOAMOPHTHI KIATOBCKOro TMMa; 8 — rpaHomMopuTsl nopdupo-
BuaHble KpaeBoi cdaumu (kpaesoit THN); 9 — TPOHIBEMMTEI MOXKAPCKOTO THMA;
10 — rpamntei nopduposuable pxuuanckoro tuna; I/ — nypGaxutsl uepToso-Gpe-
meHckoro Tuma; 12 — cuemmtsr” TaBopckoro THma; /3 — rpAHOMMOPHTBI METKO-
IEPHHCTBIE KOHTAMHHMpPOBaHHBle; /4 — BMmemawmme nopoabl CNUNHT-Kepatodupo-
BOA popMauMH BepXHEro NpoTepo3od,
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NMpeHMYLLECTBEHHO aM(HOONMOBBIMH Pa3HOCTAMM, XapaKTepH3YyIOTCA 3HaUH-
TeJIbHBIM HEMOCTOAHCTBOM COCTaBa M pa3zHooOpasueM cTpykTyp. ['nmaBHble ux
NpeCcTaBUTENTH N0 XHMH3MY COOTBETCTBYIOT TOJIEHTOBBIM Ga3abTaM.

- 11 rpyrma oGbpemMHsAET pacnpOCTPaHEHHbIE Pa3HOBHIHOCTH MOPOJ MUIyTOHA —
amM¢puO6ON-OHOTHTOBLIE TOHANMTHI H TPAHOOMOPHTEI (CM. pHC. l) U3 Hux
Haubonee pacnmpoCTpaHeHb! TOHATHUTHI caaancxoro mina (700 km?) u rpaxo-
mMoputhl GnateHckoro Tuma (600 xm ?), cnaragpoume LEHTpallbHble YacTH
wiyroHa. Ca3aBcKMe TOHAIMTHI OT/IMYAIOTCA TOBBLIILEHHLIM COJEpPXKAaHHEM
am¢pubona (8—10%); B GnareHCKMX TpaHOAMOpPHTaX comepxkaHue amdpubona
cocraBnfer 2—3%. Cpenu Ipymibl TOHAIMTOB B CBOK OuYepelb BbIIEIANTCA
Gonee MenaHoKpaToBsie (ToHaMHTBI — N® 6—10, Tabn. 1) u MeHee MellaHOK pa-
TOBble, poroBoobMaHkoBble (rpaHommoputel — N° 11, 12) pa3snoctu.Casas-
CKHe TOHAJNMTHI H GnaTeHCKHe TPaHOMHOPHTHI MPEACTABIIANT COOTBETCTBEHHO
I1a u 116 noarpymib! BTOpO# rpymnms.

B tpersio moarpynmy, Ile, BbifeneHel TaK Ha3piBaeMble YepBEHCKHE rpa-
HOTMOPHTHI, pa3BuThie (180 kM?) BIIOJb 0TO-BOCTOMHOTO KOHTAKTA IyTOHA C
NPOTEPO3OHCKUMM KPHUCTAJUTMUECKHMH TOPOJIAMH MOJaHyOnK yMaFOnHuMu
MCCNENIOBaTe/IAMUH OHM PacCMAaTPHBAIMCh KAaK KpaeBas (aums TEHCKHX
rpaHomuoputoB [9], opyrumu [11] — kak mopomsl, 6ru3KkKe K yp6axuram
(cm. Hxe rpymny IV). B a1y e moarpyniy BXOIAT MeHee MeNaHOKPATOBLIE
CYLeCTBEHHO-OMOTHTOBBIE MOPGHPOBUIHBIE Cpe/IHE3ePHUCThIE TPAHOIUOPHTSI
(cenmmyancikue) .

B Il rpynny o6bemiHeHbl T'PAaHHUTBI OTHOCHTEJIBHO JIEHKOKPATOBOTO OBIH-
Ka — noxapckue TpoHmbemutsl (IIla) ¥ pxuvaHckue mopdHpOBUIIHbIE Tpa-
Hutel (1116) . OBe pasHOBMIHOCTH JIOKAJM30BaHbI B OBNIACTH CEBEPHOrO KOH-
TaKTa TOHA/IMTOB C OCaIOYHBIMHM MOPOJAMH BepPXHETo MpOTEPO30A.

a
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P u c. 2. CocraB rnaBHeIX THNOB MOpPOM
CpeoHeuelICKOTO IUIYTOH4 Ha [OMATpaM-
mMax W— (A +P) —M (@nuQ - (4-P)
(6)

P u c. 3. BapHalMoHHBIE KPHBHIC COCIABOR
nopon CpenHeuelICKOTO n.nmim TRETTHTES
pamme AMF, no 3. Beftapy | 16

1 — Cpepmevemickuin nnyron (I-4A —  oa
IUTHI, TOHATIMTHI, IPAHOIMOPHTBL, TPAHHTDI;
I.Lb - gpyp6axurwm); 2 - Tasafickne
wenounsle nmopoasi; 3 — Cxaeprapackas
HHTPY3UR
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Ta6bnuuma l

CoplepaHne XHMHYECKHX 3M€MEHTOB B npobax IpaHHTOMAOB

Cpennevenickoro naytona 1 TpeGuuckoro maccusa

N° Mpoba MecTo B3ATHA daz0Bo-hpaumanbHbie %
n.m. npob pPa3HOBUAHOCTH NOPOA Na K F
1 2 3 4 5 6 7
I rpynna —
1 Pl [evepenst ra66po .6uot.-amd. 1,70 0,90 0,08
2 P30 Kuun raG6po mupokc-amd: 1,50 045 0,04
Guor. )
3 P33 Tenetun rab6po amd. ¢ GuoT. 0,80 1,60 0,09
4 P-120 TyxuHKka ra66po ONMBHHOBO 090 048 0,05
5  YC-58 OGopwt [MOPHT 2,1 1,30 0,03
Il rpynna — TOHaNUTEI U
6 P-36 Tenerun 1la cazaBcku#t THN — 29 1,9 0,08
7 P60 Mpau TOHAJIHTEI GHOTHT-aM- 1.9 1,9 0,10
8 UYC-73  Kpxanuue dubonoseie 1,6 1,6 0,05
9 4YC-74  Kamens! [IpuBo3 3,1 1.4 0,05
10 4C-75  Aitnos 2,7 1.8 0,02
11 P31 Byw CaszaBcku#t THI — 21 2.1 0,06
12 P53 Kamenst [1puso3 IPaHOJMOPHTBI pPOTo- 23 2.1 0,08
13 Y4YC409 BaneHoBbl BooGMaHKOBbIE 2.7 33 0,10
14 YC-410 Onswansl 116 6nareHckuit THN — 2.5 4.1 0,06
15 P82 Hed. JlasaHs! TOHaNUThL amdubon- 2,5 3,7 0,21
16 YC411l Ta#taun GHOTHTOBbBIE 2,3 3,8 0,09
17 P70 TaftAHbI 2.5 38 0,11
18 4YC412 Barkos 2,5 3,6 0,06
19 4YC413 Iacmxa 26 36 0,08
20 YC414 Tynauum 2,6 35 0,10
21 P72 I'ynanun 23 33 0,13
22  4YC-415 besnexos 2,6 3.2 0,08
23 P77 Pyxuux IIp yepBeHckuit THN 23 34 0,12
24 P79 Cmpoun TPaHOIHOPHTHI 25 3,0 0,16
25 P80 Mogmoku GHOTHTOBBIE ¢ aM. 1,5 5,5 0,18
26 P-64 Beicoknit Xnymeu  IIr cemyancku#t THn 2,1 5,0 0,24
27  4C422 Beicoku#t Xnymeu 2,3 5,0 0,10
III rpynna — TPOHOBLEMHUTRI A
28 P-38 TeneTiH I111a noxapcku#t THN 2,3 24 0,02
29 P55 KameHgiit [IpuBo3  KBapueBble JHOPHTI 2.8 15 0,03
30 UC-407 Kamensiit [lpuBos (TPOHBEMHTBL) 3,0 1;7 0,03
31  YC408 Ioxapsl 6HOTHTOBbIE 2.9 1,6 0,04
32 4YC400 DBHexu 1116 puuaHckuit THN 2.7 36 0,17
33 UYC-401 babuun TPaHHTHI NopdH po- 2,7 43 0,15
34 4YC403 KepHoBka BHOHbIe GMOTHTOBbLIC 3,0 43 0,17
35 4YC-405 3sany 2,6 39 0,19
36  4YC-402 IHpybex 28 4.2 0,15
37 P24 TIoybex 26 40 0,12
38  YC-406 CroerHun 30 4.2 0,13
39 P29 CBoeTHYM 2,5 4,2 0,18
40 YC-710  Cpoetnun 2,8 39 0,10
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r/T .
Li Rb Cs Be Sr Ba B Sn w Zn Pb
8 9 10 11 12 13 14 15 16 17 18
6a3nThl
8 17 0,6 760 500 22 7
6 14 cn 0,6 210 360 23 5,0 10 5
22 55 cn 0,6 380 700 20 4,6 140 2
45 28 cn 1,0 460 590 37 6,5 Cn 280 8
16 60 10 1.2 350 1100 15 2,1 23 39 13
TPaHOIHOPHTEI
13 58 cn 1.5 520 2900 16 32 91 30
31 72 6 1:2 600 1400 22 3,8 100 30
26 54 16 1,5 300 1400 20 5,5 He ofu.. 54 12
24 46 8 1,3 430 790 28 3,6 Cn. 32 18
16 58 8 0,9 260 1100 20 50,0 He ofu. 46 14
6 69 cn 1,2 470 1500 19 4.8 88 20
34 92 4 1,0 370 2000 22 2.5 69 13
74 150 8 2. 380 1700 10 6,6 08 150 50
25 73 8 2,6 290 1300 10 6,5 2,1 300 79
60 270 18 44 280 1400 17 14 60 56
46 190 12 2,7 310 1500 17 8,9 1,4 110 64
24 170 10 4,7 400 1400 22 8,0 110 63
27 180 14 4.8 290 1100 18 16 1,0 90 64
44 170 6 2,8 310 1100 12 8,5 09 110 61
44 170 6 3,1 350 1500 10 8,1 5,0 160 32
42 210 9 0 | 350 2100 18 4,8 130 30
56 170 4 2,7 330 1600 10 6,6 1,8 140 28
27 200 14 4,0 440 2300 16 5,1 100 32
13 150 cn 2 400 2000 18 6,8 66 28
47 400 57 14,5 420 2200 31 63 80 50
67 350 22 11,00 350 2800 34 14 68 56
77 300 28 3.3 310 1500 30 9,5 76 44
T'PAHHTBI
14 66 cn 1,8 500 1700 18 1,6 10 40
29 48 -+ 1,2 480 1400 20 25 10 LY}
20 50 2 13 460 1600 10 i A 5 | 10 46
22 46 2 1,1 360 1700 10 2,8 0,9 10 35
180 180 56 6,9 220 460 330 4,2 1,5 42 87
130 320 46 8,3 350 1100 49
120 300 28 8.1 400 1200 38 15 0,7 48 93
150 270 88 8,3 240 520 125 30 1.2 33 76
130 300 28 71,6 350 1100 42 16 1.2 28 80
45 280 22 9,1 310 1300 33 11 18 140
150 320 50 9,1 320 950 51 24 1,7 42 72
140 410 60 14 350 1300 56 44 120
110 320 51 8.1 270 870 54 14 1,7 30 44
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TaGnuuya l

(oKOHYaHKe)

8 9 10 Il 12 13 rl‘i 15 16 ’ ITJ 18
1

1 2 3 4 5 6 7
41  YC-404 Bwxnosxa I'panuTe! annuTOBHOHBIE 3,5 3,7 0,07
42 4YC404a Buxnoska 36 34 0,08
43  4YC-404b Bwxnoska I'pauuT annuTos., 45 3.6 0,45

rpefizeH.
1V rpynna —

44 UC416 Tabop IVa ' raGopckuit THR 15 5.1 0,14
45 YC418 [paxmue CHEHHTBI IIHPOKCEH- 13 53 0,13
46 UYC419 MexuHpuuw 6HOTHTOBRIE 15 54 0,12
47 4YC417 Tabop (GHOTHTOBRIH) 06 53 0,39
48 YC68 Kamennwifi lon IV 6 yepToBO-Gpemsan- 1,7 5.8 0,20
49 P66 Kamenuwiit Jon CKHH THN MPAHOCHCHH- 1,8 45 0,15
50 4YC420 MuneBko Thl NOpHHPOBH/IHEIE, 2,1 5,2 0,30
51  YC-420A Munescxo ampubon-Guorosrre 2,6 4.6 0,07
52 P65 Benuve 1,8 50 0,14
53 UC42]1 Bemuue 1,8 52 0,13
54 P58 Botuue ' 3.1 2,5 0,12
55 P-104  TlexosalJloralOm  IV6 ueproBobpemsn- 1,7 5.1 0,12
56 P94 17M  ckuft THR 16 49 0,14
57 P95 107 mcks. 1,7 51 0,17
58 P96 110m 1,9 4,8 0,17
59 P-105 261 m 1,8 4,8 0,13
60 P97 309 m 18 438 0,15
61 P98 365 ™ 1,6 5.2 0,20
62 P99 467w™m 1,6 46 0,14
63  P-100 400-500m 16 5,2 0,26
64  P-102 547m 18 49 0,17
65 P-103 662 m 18 438 0,11
66 UC423 Tpebuy IVe Tpebuuckuit THR 22 52 0,08
67 UC424 Tpebuy (TpeGuuckuit maccus) 1,8 5,6 0,15
68 HC426 Tpebuu, 2 kM, Bo- Aypbaxutsi (rpavocwe- 1,8 5,6 0,14

CTOK HHTBI ambubon-61o- 14 56 0,12
69 4YC427 Bnagucnas THTOBLIE) 20 49 0,09
70 YC-428 Bnapucnas 22 49 0,11
71  UC-429 Tpebuy, 10 kM, ce- 18 49 0,16

Bep-CEBepO-BOCTOK
72 UYC430 MexuHnuup
73 YC431 Mexumuusl i5 58 0,17
74 YC-432 [Ilonnud 1,9 43 0,11

IV rpymma npencrasnieHa BecoMa cBocOGpa3HbIMH MOPONaMH — AypGaxu-
TaMH, CpeiM KOTOpPBIX B IUTyTOHe Bpiiensgercs aBa nontuna. Ilepeemt (IVa)
npepcTaBned TaGopcKMMHM NMHPOKCEH-GHOTHMTOBBIMH KBapleBbIMH CHEHHTAMH
H MOHIOCHEHHTaMH. Bropoit, uepToBoGpemanckuit moarin (IV6), npencras-
JieH TPYMno# MeNnaHOKPaTOBbIX GHOTHTOBBIX, GOTaTHIX MarHHEM M KalHeM,
nopoll, ¢ KPYUHbIMHM BbI[E/ICHHAMH MHKPOKJIHHA, XapaKTepH3YMLUUXCA He-
NOCTOSAHCTBOM COCTaBa — OT MeJIATPaHHTOB [I0 MORLOHHTOB, MOHIOJMOPHTOB
H KBapUEBbIX MHOPHTOB. :

B tabnmuue npupeseHs! Takoke AaHHBIE 110 QypbaxuTaM, aHANOTMYHBIM MOM-
many IV6, cnaraoummM npyroii (Tp6uueckuit MaccuB), pacioNiOXKeHHbIN
BocTouHee CpemHedelicKoro IIyToHa.
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1 1

94 170 7 50 540 1200 19 36 11 24 68
74 170 10 7,4 670 1000 13 44 1.2 20 68
260 380 54 8,7 150 490 85 130 14,5 18 i8
nypb6axuThl
44 390 20 5,7 500 3600 50 8,5 64 110 60
49 260 8 2,5 560 4200 12 4,1 14 210 40
47 320 20 3,7 570 3100 38 5,6 - 95 49
96 220 16 1.2 220 3000 10 28 1,4 230 65
40 360 37 4,1 330 2500 50 8.0 35 54 31
32 370 29 6,0 430 3200 34 11 48 50
57 440 34 5,0 290 1400 33 8,1 2,2 92 47
20 200 16 4.6 250 870 68 1.2 1.3 33 83
32 370 42 8,8 310 2100 25 25 48 46
31 380 50 7.9 290 1700 24 20 92 47
31 110 8 2,0 230 1000 16 35 100 3
31 380 29 11,5 390 2400 28 21 63 100
34 380 42 12,0 340 2000 22 14 40 80
34 390 34 12,5 320 2500 24 23 45 68
29 380 38 11,0 320 1800 22 21 40 37
26 360 29 16,0 330 1800 38 32 33 76
29 370 35 15,0 270 1500 25 21 60 63
37 390 26 8,8 250 2000 23 30 63 240
42 390 32 16,0 330 2000 28 17 35 58
34 350 26 5,8 460 2800 34 10 63 68
37 380 26 12,3 330 2100 23 14 40 76
35 330 18 12 250 2100 24 27 54 66
42 200 11 3,0 320 2200 14 54 2,6 63 49
49 410 28 5.1 380 2400 26 11 1,0 110 50
49 390 32 59 440 2100 30 17 13 150 47
69 430 28 3,7 290 2300 23 10 2,7 180 46
42 420 42 6,9 260 1400 12 27 6,3 70 60
14 320 28 7,6 250 1400 17 21 24 85 57
21 400 26 4,0 310 2000 22 11 36 210 32
51 420 14 3.8 250 3300 32 53 2,4 90 28
46 160 7 2.7 310 2200 10 3,2 2,7 100 38

PaccMoTpenre reoxuMuyeckMX ocobGeHHOCTEH mopon IUTyToHa YHoGHee
HauaTh ¢ Tpymnbl HauGonee cBoeoOGpajHbLIX B TeOXMMHYECKOM OTHOLIEHMH
nypGaxMTOB, OKa3aBIUMX, NO-BHAMMOMY, CYLLIECTBEHHOE BJIMAHHME HA TeOXHMH-
yeckHit 06k MaccuBa B uenoM. Cyfia Mo cOCTaBy M FeOXHMHYECKHM 0cobeH-
HOCTAM, NypGaxMThl NpelCTaBNANT, HECOMHEHHO, AHbdepeHIMaThl LIesioY-
HbIX 6a3aNbTOMIOB, TEOXMMHA KOTOpPBIX MOApoGHO paccMaTpuBanach Ha
npumepe 3abaiikanbckoil nposuHimmu [2]. Cpennme panmsie mo aypGaxuram
(1abn. 1 u 3) B 1eJIOM XOpOLIO COTTIACYIOTCA C TEOXHMHYECKHM THIIOM Ipa-
HHTOB MOHLOHHTOBOrO pafa no JIB. Taycouny [1].

OtrmnprensHpiME  0COBEHHOCTAMM TPAaHHTOMIIOB JTOr0 TEOXHMHYECKOTO
THTIA, OTPAXKAKIMMH MX MPOUCXOXKIEHHE M3 LIENIOUHO-0a3aNbTOMIHBIX MarM,
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TaGnuua 2

Conmepwanna B npoBax rpaHuTonaos CpeaHedelIcKOro niayToHa 3jieMeHTOB
cemeficTBa Xenesa

Conepxanue, r/T
Fpymnsi no- | PasnopupHocTH

pon rpaHM TOMIIOB TipoGa v Cr Co Ni Cu
1 basurst P-11 490 50 20 11 30
P-30 310 80 22 14 10
P-33 370 300 42 30 13
11 CazaBcKHe To- P-36 120 74 24 18 6
HaTHThI P-60 180 52 11 15 16
la P-31 145 38 30 18 16
P-53 170 27 28 28 5
bnatenckue P-82 56 80 37 10
TOHAITUTHI P-70 140 60 30 8
116 P-72 145 100 37 10
YepaeHcKUe P77 140 120 40 25
rpaHogmopuThi  P-79 130 110 30 10
IIs P-80 150 510 300 22
P-64 150 140 80 80 70
11 Moxapckue P-38 40 37 2 10 1
TPOHOABEMH ThI P-55 4] 20 15 8 5
1ila
Puuanckue rpa-  P-24 45 90 22 42 5
HuTE 1116 P-29 23 86 32 22 6
Iyp6axuThi, P-66 95 410 22 200 26
V6 P-65 25 280 180 150 61
P-58 130 560 28 310 25
Knapkossie BazaneTsl 250 170 48 130 87
KOHUeHTpauxu JlHopuTh 100 50 10 55 35
no K. Bepe- T paHuTsl, 60- 88 22 7 15 30
nonw, K. Ty-  rarsie kanbumem .
peKAHY H I'panutsl, Gen- 44 4 1 4.5 10
A.TL. Buno- Hble KaJTblHEeM

rpanoBy

ABJIAIOTCA OYEeHb BBICOKHE COMEpXaHWsi Oapus M CTPOHLMA M MMOBBILIEHHbIE
KoHUeHTpauuu ¢Topa. Kak cnegyer u3 Ta6n. 3, myp6axutsi OTIMMAKICHA OT
CpelHHX MAHHBIX IO THIy GOJlee BBICOKHMH COflepKaHHAMK pTopa M pe3ko
TIOBBILIEHHBIMH KOHUEHTPAUMAMH TaKMX TPaHUTOQHIIBHBIX 3JIEMEHTOB, KaK
pyOummit, Gepurnmi, oNoBo, B YeM CKa3bIBAETCA, O-BHAMMOMY, HX MEHee HAT-
POBbIH, CyLUecTBEHHO Ka/THeBbIi XapaKTep 0 CPABHEHHI0 CO CPeIHHMH [1aH-
HBbIMH N0 TPaHHTOHJAM MOHLOHHTOBOTO pPAMA.

W3 pauneix 1abn. 1 oTuemIMBO BHOHO, YTO OTMEueHHbIE Te€OXMMHYECKHE
0cOBEHHOCTH CBOHCTBEHHBI Tpymmne nypbaxutoB BooOLNE, HE3ABHCHMO OT
NPHHAMIEKHOCTH K TOMY WIH HHOMY MaccHBY. OcoBeHHO BaXHO OTMETHTb
FeOXHMHYECKYH0 H[eHTHYHOCTh aypbaxutoB T1aGopckoro THIAa M 4YepTOBO-
GpeMaAHCKHX ypBaxuToB, passIMYalLIMXCA O MUHEpalibHOMY COCTABY (mep-
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Bbie — GHOTHT-IHPOKCEHOBbIE, C THMEpPCTEHOM, BTopble — GuotuT-amdpubono-
Bhie) . Kpome TOro, reoxMMuuecKas XapakTepHCTHKA MypbaxMToB OTIHYaeTCH
CTabHIIbHOCTBIO, HECMOTPA HAa 3HAUMTeNIbHBIE, OTMEYeHHble BbILe, KonebaHua
HX MHMHepanbHOTo M MNETPOXUMHUECKOTO cOCTaBa. B yacTHOCTH, 3TO mOKa3bl-
BAalT [aHHble NMo Oypbaxutam M3 ~ 700 MeTpoBO# CKBaXHMHbI B paioHe
cen. [lexosa JIrora (tabn. 1).

[Ipotusononoxuyno apypbaxuTaM rpymny Mnopod NpeAcTaBIANT Ga3HTh
(rpynna I). OHu XapakTepH3yWTCA pe3ko MoHHxeHHbIMH (1a6i. 1 ¥ 3) oTHo-
CHTEJTbHO KJIAPKOBBIX 3HAYCHW KOHIEHTPAMAMH BCEX TPAHHTOMHIIBHBIX 3Jie-
MeHTOB, ¢ropa u Bapua co crpoHumeM. [lo cBoe# reoxmmMuueckoil xapak-
TepHcTHKe Ga3uTbl OMM3KH K TONEHTaM M IUIArHOTPAHWTAM, 3aHMMadA TIpo-
MEXYTOUHOE MNOJIOKEHHE MeXJly TeOXHMHMYeCKHMMH THIIAMH [UIarHOrpaHHIOB
H3BECTKOBO-LIEJIOYHOTO "M TONEMTOBOTrO psAfoB knaccHpukammn JI.B. Tayco-
Ha [1]. C OCHOBHBIMM NOPOHAMM TEOXHMHYECKHM UPE3BLIYAHHO CXOMHBI TO-
Hamutel (rpymma [[]a), ormmvatominecs oT rab6pOHIOB H reOXMMHYECKOTO THIA
[UIATHOrPAHMTOB M3BECTKOBO-ILEJIOYHOTO DPAJA TOMBKO MOBLILEHHBIMH KOH-
UEHTPALHAMH CTPOHLHA H Bapus.

PasHoBumHoCTH TpaHomiopuToB rpynmsl II reoxumuvecku, 6e3 COMHEHHSA,
npubnuxawTca B GOnbilied MM MeHbIEH cTelleHH K OypbaxurtaM, Y4TO BbIpa-
KAeTCA B MOBBIUIEHHBIX KOHUEHTpauMaX ¢ropa, GapHA M CTPOHLMA, ONIOBa,
CBMHUA, B MeHbIlei creneHd Oepr/uusa. [Ipu 3TOM ¢ OueBHIHOCTHIO NPOABIIA-
eTcA pa3Had CTeneHb TeOXMMHMYECKOrO pocTBa ¢ Oypbaxuramu, HauMeHee
NpPOAB/IEHHaA B pacNpoCTPaHeHHbIX GnateHcKuX aMuOGON-BHOTHTOBBIX rpa-
HO[TMOPHTax, a B HaMOOMbIIEH CTENEHH — y TAKHX Pa3HOBH[IHOCTEH TPaHOIHO-
PHTOB, KaK uepBEHCKHe M ce[UTyaHCKHe. B KOHeYHOM cueTe, MOBLIILIEHHBIE KOH-
UEHTpalMK GapHa M CTPOHUMA B Ca3aBCKHX TOHATMTaX Haubollee BepoOATHO
ODBACHAIOTCA TAKXKe BIIMAHHEM ypBaxuTOB.

IMopompi, o6veminentbie B rpymmy 111, Takoke oTueTmBo pazmaunbl. [loxap-
CKHe TpoHmseMuTHi (noarpynmna I11la) reoxuMHuecKH MOEHTHYHBI Ca3aBCKHM
TOHaJIMTaM, BOJIM3M KOTOpBIX OHM 3alleraioT, W MpPHHA/IexXaT, TAKHM 06pa3om,
K TpYTiNe Mopof, Te0OXMMHYECKH BITM3KHX K TUIaTHOT paHHTaM.

Pxuuanckue GuotToBBIe rpamnThl (moarpymma I116) mo cBoei reoxumive-
CKOH XapaKkTepHCTHKE COOTBETCTBYIOT reOXHMHYECKOMY THITY TUIIOMa3UTOBBIX
penKoMeTanbHbiX JefiKorpanuToB no JIL.B. TaycoHy, OT KOTOpPBIX HX OT/IHYAKOT
JIHILB OYeHb BBICOKHe cofiepkaHus Oapus M ctpoHums. Kak u3BecTHO, Ha3BaH-
HbIH T€OXHMHMYECKHH THIl TPaHHTOB, H3YYEHHLI BO MHOTHMX PerHOHaX, B TOM
urcinie W Pynueix ropax UCCP, xapakTepH3yeTcs BHICOKHMH KOHUEHTPALHAMH
¢dTOpa M rpaHHTOGUIIBHBIX 3TEMEHTOR, HO HU3KHMH COfIePKaHHAMH CTPOHUMA W
Gapus.

3HaUMMOCTh OTMEUEHHBIX Pa3JIMUMi CTAHOBUTCA ewie Goree OUeBHOHOMN MpH
aHa/M3e pacnpeflelleHHs B TPaHHTOMIAX IUTYTOHA 3NIEMEHTOB CEMeHCTBa X elle-
3a, @ TaKxe Me[H. XOTA JaHHbIE IO COJiePXKaHUAM ITHX IEMEHTOB B TPaHHTOH-
Iax IUIyTOHAa MOKAa CPaBHMTENbHO OrpaHMueHsl (Tabm. 2), TeM He MeHee B WX
paclipenieneHuy NPOABJIAIOTCA BIIOJIHE ONpefielieHHble 3aKOHoMepHocTH. Cofep-
HAHHA ITHX NIEMEHTOB B Oa3uTax H mypbaxuTax IIyTOHa Hanbonee GITM3KH K
KJIapKOBBIM KOHUEHTpauusaMm B Gazamsrax (1atn. 2 u 3). Ilpu atom Ga3ute
M0 CPaBHEHWI0 C KJIApPKOBBIMM KOHUEHTPALMAMH B Gazaybrax OTyeT/IHBO 060-
rauieHo! HanGonee MUTOGHIBHBIM JIEMEHTOM — BaHa[HEM H 3aMeTHO 0Ge[ HeHb
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Tabnuua 3
CpennAA reOXHMHMYECKaR XapaKTepHCTHKA

TPAaHHTOMAOB Cpemse'lemcxoro MmiyToHa

PasHoBHOHOCTH rpaHn-
TOMIOB

r/T

Na

Li

Rb

Cs

Be

Sr

116

IIs

Ila
16

IVa

1V6

Vs

1 rpymma — Ga-
IUTHI:

ra66po, ra66po-
MO PHTHI

I rpynna — To-
HATHTLI H TPaHo-
HOPHTBI
CasaBckHft THI:
TOHATHTHI
TPRHOAHOPHTHI
GuoTHT-amPpubo-
NnoBbie
BnareHckuft T :
TOHAMTH! aMpu-
Gon-GHoTHTOBbLIE
YepBeHCKH# THIT:
TPaHONHOPHTEI
GHOTHTOBRIE C
am¢pubonom

CeymuaHcku#t THI:

TPaHOIHOPHTBI
IIl rpynma —
TPOHOBEMHTBI H
I'PaHHTRI
IMoxapckuft ™M :
TPOHIBEMHTI
Puvascku# THIT:
TpaHuTHl Nopdu-
poBHOHBIE, GHO-
THTOBEIE

IV rpymna —
AaypO6axHTB
TaGopckuit THI:
CHEHHTBI MTHPOK-
ceH-GHOTHTOBEIE
YepToBobGpemsan-
CKMH THI:

IPaHOCHEHHTRI NOp-

¢HpOBHIIHEIE, AM-
dubon-6uomTO-
Bhle

CKBaXMHHA
TpGuuecku#t THI:
TPaHOCHEHHTBI
TeoxumMHyecKHe
THne! (TaycoH,
1974) :

1.2
2,3

22

2,5

2,2

2,2

2,7
2,7

1.2

2,1

ot
‘m--.l

3,2

1,2
1,7

2,1

35

4,0

5,0

1,8
3,7

5,3

4,7

0,5

0,06
0,06

0,07

0,10

0,15

0,17

0,03

0,15

0,19

0,16

20
22

20

44

29

72

21

130.

59

a5

33
42

2

35
58

80

175

250

325

52
300

300

320

370
350

10

36

25

2.7

45

16

31

30
24

0,7

1,3

1,1

34

7.1

8,2

13

8,8

33

55

450
400

400

350

400

350

450
300

450

300

400
300

190

154

r/T
Ba B Sn w Zn Pb A% Cr Co Ni Cu
550 23 54 140 5 400 140 28 18 18
1500 21 13 65 20 150 48 23 20 10
1750 21 3,7 79 16
1500 15 8.8 1,8 140 53 110 80 35 10
2150 22 25 82 37 140 150 80 50 30
2150 32 12 72 50
1600 14 8,5 1,0 10 41 40 30 10 10 3
1000 92 20 =13 34 89 34 88 27 32 5
3400 37 52 3,0 160 53
1800 36 12 2,3 80 420 70 220 37
2100 26 31 49 86
2150 22 12 3,6 120 45
KnapkoBble KOHUEHTPALMH:
Ga3zansrsl
180 2.7 70 4 250 170 48 130 87
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Tabnuua 3 (oxkoHYaHMe)

Pa3HOBMIHOCTH TPaHH- r/T

H
e Na K F Li | Rb | Cs | Be | sr

IarHOTPAHKTI
TONEHTOBOTO pAjia

NNarHOTPaHHUThl H3-

BECTKOBO-ILENOY- 3,0 1.9 0,07 12 53 0,8 390
HOT'O pana

NalHHTeHHblE Ipa-

HHTOHM[IbI H3BECT- 29 3,3 0,08 36 140 35 300
KOBO-LIENOUHOTD

pana

IOMa3HTOBbIE

peakomeranbibie 2,8 4,0 0,30 97 400 68 100
TPaHUTL

rpaMMTEl MOHUO- 3.8 40 008 31 135 39 750
HUTOROT'Q pAna

xankodpunamu — Kobanbrom, ocobeHHO HHkeneM W Menbw. CopepxkaHus
TMOC/eOHUX OBYX 271eMeHTOB B 6a3uTax IUTYTOHA HWXKE KITAPKOBBIX KOHLEHTpa-
UM B AMOPHTAX M COOTBETCTBYIOT COMAECPKaHUAM B OOTaThiX KasibilMeM TPaHu-
tax no K. Typexany u K. Bepenomwo (1abn. 2). Ilyp6axutsl e, HANPOTHB,
3aMeTHO ofe[IHeHb! BaHa/lHeM, 10 YPOBHA KIIAPKOBbIX KOHUEHTPALMI B THOPH-
TaX, HO 3aMeTHO o6orauleHsl MO CPaBHEHHI) CO CpeHeMHpPOBBIM 6a3anbTom,
HHUKelleM M ocobeHHO XpomoM. Peakaa o6oramieHHOCTb 3THM 2JIeMEHTOM
XapaKTepHa Takwe A FpaHOAMOpHTOB rpynnsl 118, Hanbonee reoxuMuueciku
6MH3KOM, KaK yKa3bIBaJlOCh BbilUe, K AypbaxHTaMm.

Bruakue k 6azutamM MO reOXMMHYECKOH XapaK TepUCTHKE TOHAIHTHI (ca3aB-
ckue, rp. I1a) , Tak xe kak nepsble, 0BeIHEHb! XaIbKO(GHILHBIMH 311eMEHTAMH
HHKEIIEM M Me[IbI0 JJaXke [0 CPaBHEHHMIO C KITAPKOBBIMH  KOHUEHTPaUMAMH B
muoputax. OTnMuMTeNbHON YePTOH TOHAMTOB N0 CPaBHeHMIO ¢ BazuTaMH ABNA-
I0Tcs 3aMeTHO GoJlee HHIKME KOHUEHTPALMH B HUX BaHA[IMA.

OTyeT/IMBO pa3NHYaTCA MO CONEPXKAHHAM INIEMEHTOB CeMEHCTBA Jeneia
u Hanbonee JIeHKOKPATOBbIE PA3HOBHAHOCTH MOPOM MIYTOHA — TPOHOBEMHUTHI
(Illa) n rpamutor (I1I6) . TlepBble XxapaKTepH3yWTCA NMPAKTHYECKH KIIAPKO-
BbIMH KOHICHTPALMAMM PAaCCMATPHBAEMBIX 3IEMEHTOB, COOTBETCTBYHOLUMMH
collepKaHMAM HMX B GOrarbIX KaJlbUMeM TIPAHHMTAX, MPH Pe3KO MOHMXEHHBIX
KOHUEHTPaUMAX MeaH. Bropsie — pXKMYAHCKME TDAHHTHI, BbIAENAKNTCA HEOOBIY-
HO BbICOKMMH [UIA TPaHHTOB COIEpKaHWAMHM Xpoma, KobansTa M HHKens,
NpeBbILIAKIIKMMY [ NEPBbIX IOBYX 3JIEMEHTOB KIIApKOBble KOHLEHTPALMH
X B OMOpHMTax. B uenom moBblieHHbIe KOHUEHTpaUMH Xpoma, kobanbra,
HUKeNA ABNAKTCA 00LEeH reoxMMHueckoi ocobeHHOCTbI0 NypbaxHTOB, pol-
CTBEHHBIX C HMMM MOpPOL H3 TPYNIBl I'DAHUTOMIOB, & TAKKE PHKUYAHCKUX
rpauntoB. [locnenuue oBHapyXMBawT uenblit pan obwMx ¢ aypBaxuramu
TeOXHMHYEeCKHX OCODEHHOCTEeH KaK B OTHOLUEHHWHM MOBBIIUEHHbIX KOHIEHTpa-
UM Oapus, CTPOHIMA W JNEMEHTOB CeMelcTBa jKeje3da, TaK M B OTHOLLEHHH
BBICOKHX COMNepXKaHHH TAKHX I'PaHHTOGMIIBHBIX 3neMeHToB, kak Rb, Be, Sn,
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r/T

Ba B Sn W Zn Pb v Cr Co Ni Cu
: MHOPHTHI
670 4,3 60 10 100 50 10 55 35

rpaHuTOMIbl, GoraThie KANbLUHEM
750 53 2,0 45 25 88 22 7 15 30

rpaHuTe!, GeHple KanblieM
200 6,3 4,1 57 30 44 4 1 45 10

1600 4,1 55 27

Pb, a takxe netyumx. EQMHCTBEHHBIM pe3KHM OT/IMUHEM OT AypGaxMTOBBIX
TOpPON, ARNAKTICK BHICOKME KOHUEGHTPAIMH B DPXMUAHCKHMX TpaHMTax JIMTHA.
Takum OﬁpaBOM, HOaHHble TEOXHMMHYECKOIo aHa/IM3a MO3BOJIAKT COenarh
MpeNnonoXeHHe O BEPOATHBIX TeHETHUECKHMX CBA3AX pPKHUAHCKHX TIPaHHTOB
¢ nypbaxuramu.

HexoTtophie neTporeHeTHYecKHe BBHIBOIBI

M3anoxeHHble TeOXHMHYECKHEe MaHHbIe MOKa3bIBalT, YTO IO OCODEHHO-
CTAM MHKPO3JIEMEHTHOTO cOcTaBa rpaHuTOMOb! CpedHevellckoro IUTyTOHa
[OCTaTOYHO OTYeTIMBO MOTYT ObITh MOJpa3deNieHbl Ha [Be Ipymmbl (pHc. 4).
[lepBas rpynma mpencraBneHa AypOaxUTAMY ¥ Pa3HOBMAHOCTAMY I PAHUTOMNOB,
O06HapyXMBaKWIKUMH ¢ Oypbaxuramu obwMe reoXHMHuYeckHe uepThl. I'pamm-
TOMIAMM O2TOH TIpYNNbI cloxeHa Golblluas, NMpeHMYLIECTBEHHO BOCTOYHAsA,
yacTe IutyroHa. [lomumo mypGaxuToB B Tpynmy BXOAAT IPaHOMHOPHTHI Yep-
BEHCKOT0 H Ce[yTYaHCKOro THIOB, IVIOLIa/IH PACTIPOCTPAHEHHA KOTOPhIX IPHMBI-
K0T K MaccuBaM aypOaxutoB. ['eonoruueck ¥ NeTPONOTHUECKH 3TH TPaHo-
OMOPHUTHI PACCMAaTPHBATHCh KAaK NepexoaHele Mexny nypGaxuramMu M rpa-
HOJMOPHTaMH (TOHAIMTAMM) LEHTPANLHOH 30HBI IUTyTOHa. 'eOXMMHYeCKHE
[aHHBIe TOATBePOHJIH HX OTYeTIHBYI0 TeHeTHuecKyl OnM3ocTh K [ypbaxu-
Tam. K 3710l e rpynne otHocsATca GlaTeHCKHe TOHAJIMTBI, B reOXMMHUYECKHX
0cOBeHHOCTAX KOTOPBIX, KAK YKa3piBaioch, OTYETIMBO NPOABNAETCA BIMA-
HHe pnypbGaxuToB (TMOBBILIEHHBIE, HecTabOWIIbHbIE CcomepXKaHMa ¢TOopa, He-
OObIYHO BBICOKME [UIA TPAaHOJHOPHTOBLIX MOPOJ KOHUEHTPAUMH CTPOHLMA,
Gapus, pybumns, Gepu/nus, onosa, CBMHUA). B 3Ty xe rpymny nopon, oG-
Hapy>KMBAWIUMX TEOXHMMHYeCKOe pOACTBO C mypbOaxuTaMH, BXOOAT pXKHM4YaH-
CK}e TPAHWTHI.

Bropas rpynna nopon nuyToHa, MO IUIOLIAJM PAacpOCTPAMEHHA YCTYTalo-
uiag nepBOM, NpeNCcTaBlieHa I'PAHMTOMAAMM, OGHApYXHBawIMMH o6iiKe reo-
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Pu c. 4. leoxumuueckas cxema CpegHeyeUICKOro U1yTOHa

1-4 — nyp6axuThl ¥ rpaHMTONOLI, OGHapYXHMBaloWMe ¢ NypBaXHTAMH reoXHMHYecKoe
poncteo: I — nyp6axutsi; 2 — rpaHOOMOPHTHI, reoXuMHuecKH GiM3xue aypGaxuram;
3 — rpaHommopuThi GnateHckue; 4 — rpaHuTHI puuaHCKHe; S—7 — nopomsi, o6Hapy-
WHBAIOIIME TEOXUMMUYECKOE CXOMACTBO ¢ TONMEHTOBBIMH GazamsTOMOaMH M IUIATHOrpa-
mutamu: 5 — ra66po M raB6pomMOpHUTLI; 6 — TOHATMTHI CA38BCKHE; 7 — TPOHIBEMUTHI
noxapckue; § — BMellaoLKe NOPOab! CMHIHT-KepaTodHpoBoi hopManuu

XMMHYeCKHe OCOOEHHOCTH ¢ TONEHTOBbIMH Da3anpTaMM M reoXHMHYECKHMH
THMAMH TUiardorpamuTos. IlTomamu pacnpocTpaHeHHs 3THX pasHOBHOHOCTEH
OTYETIIMBO TATOTEIT K MONIAM Pa3BUTHA BMEILAWLIMX MOPOJ CHHIIMT-KEPATO-
¢duporoii (opmaimu, YTO BPSM JM clyuaitHo. B sty rpynmmy oGwemmusiorcs
(puc. 4) ™menkue tena rabGpoHIOB, ca3aBCKHe TOHANHMTBI H IMOXKAPCKHE
TpOHOBEeMHTEI. Beex MX OOBEQUHAIT OuyeHb HM3KHE KOHLEHTpauMH ¢$Topa H
TpaHUTO(HIBHBIX 37IeMEHTOB, XOTA TPOHJABEMHTBI H Ca3aBCKHE IPAHONMOPHTHI
BBIIENIATCA HeoObIMHO BBICOKMMH [IJIf [UIATHOTPAaHMTOB, CBA3aHHBIX C TO-
JICHTOBBIMH M HM3BECTKOBO-ILENIOYHBIMH MATMaMHM, COMEPXaHMAMH CTPOH-
uua ¥ Gapus. Ilo-Bumumomy, B 310# MX 0COGEHHOCTH OTpakaeTCsA BIIMAHHE
esioyHo-6a3ambToMIHbIX MarM. [locnenuue, BepoATHO, 0Ka3anu BO3[AEHCTBHE
Ha TeOXMMHYeCKHH OGNMK IpPaHMTOMIOB Bcero CpeHEUEUICKOrO IUIYTOHA.

Pe3kue pa3nuuua B KOHIEHTpaUMH MHKPOI/IEMEHTOB B NMOPOJAX, MpeacTas-
NAKIMX [IBe KPYTIHbIe PACCMOTPEHHbIE TPYIIIbI, TTO3BOJIAIT TPeNoNaraTh, YTo
MarMaTHYecKue paciuiasbl (MM MCXOOHbIA CYOCTpaT IpaHUTOMIOB IUIYTOHA)
¢dopMHpPOBaNHCh HAa pa3HBIX TIIyGMHHBIX ypoBHAX. IIpoMcxoxuenue mypbaxu-
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TOB CBA32HO C INYOMHHBIMH 30HAMHM 3€MHOH KOPBI; HA 3TO yKa3blBAKWT He
TONbKO TPHHAIJIEKHOCTh WX K LIENOYHBIM Da3abTOMIAM, HO M TMOBBIILIEH-
Hble KOHLUEHTpauMH TAKWX THIIMYHBIX DJJIEMEHTOB YIbTPAOCHOBHBIX MOPOI,
KaK XpOM H HHKeJlb. Marmartuueckue paciuiaBel (M/IH HCXOIHBIH MaTepua)
6a3sMTOB M CXOIHBIX C HMMHM TEOXMMHYECKH TOHAJIMTOB CBA3aHBI c¢ Goee
BBICOKMMH YDOBHAMH 3eMHOH KOpbl, rae (GOPMHpPYIOTCA TOJNEHTOBBIE
Marmsl.

JlBe rnaBHbIe THNOTE3b! GOPMHPOBAHHA IUTYTOHA OCHOBAHBI Ha aHAJIM3e Coc-
TaBa cnaraoumx ero nopop. Ileppasa rumnoresa MCXOAMT H3 MarmMaTHUECKOH
mbdepeHIMayn ¥ GOpMHPOBAHUA TUTYTOHA B HECKOIBKO TIOCNEI0BATENbHBIX
MHTPY3MBHBIX a3 (10, 14]. Ilepsriit aBTOp yKa3biBan HA TPYOHOCTH HHTEp-
nperaimMyu GOPMHPOBAHKA IUTYTOHA C TMO3MIUMA ITOH TMIIOTE3bI, H CIIOXHOCTD
00bACHEHHA TreHe3Hca mypOaxMTOB, KOTOpPble HEBO3MOXHO OTHECTH K HH(-
depeHuMaTaM TOHATHT-TPAHOIMOPUTOBEIX 'MarM. Bropas rumortesa Gbina
npemioxena 3. Beinapom [16] Ha ocHoBe 06o6wenna nanHbix okono 300 cu-
JIMKaTHBIX aHATM30B Nopop IwiyToHa. MM ycraHoBlieHo, uTO MOpOIbI TUTyTOHA
OTYETNIHBO PasfeNAlTCA Ha [BA TpeHAa (puc. 3): TONEHTOBBIA (OCHOBHBIE
NOpodbl M CBA3AHHBIE C HWUMH TOHATHTHI), OOBENUHAILIMA [OBapHCCKHE,
BMELIalolMe MOPOAb! IUIYTOHA, M TPEeH, NaJMHTeHHbIX BAPHCCKHX T'DaHHTOH-
JOB, pa3BMBABLUIMXCA [0 JBTEKTHYECKOTO COCTaBa, H XapaKTepH3YIOLIMXCA
npeobnaganvem K Hap Na. Boigenenme 3TMX TpeHIOB, KaK BMIHO M3 PHC. 3,
OCHOB2HO Ha rpymie TOHAJMTOB W 0a3MTOB ¢ OHOW CTOPOHBI, H TpyIile Hyp-
BaxutoR C Apyroi. B obnactv cocTaBOBR TpaHOOMOPUTOB, JIEHKOKPaTOBBIX
IPAHHTOB W MO3JHHX MMJIBHBIX U depeHIHaTOB IIYTOHA TPeHObl COEIH-
HAKTCH.

Kak cnegyer u3 npefslayllero MarTepuana, FeOXMMHYECKHe MAaHHBIE IO
TPaHKTOMAM IUTYTOHA XOpOWIO COIJIACYWTCA C MpoBeneHHOH 3. BeiHapom
IPYIIMHPOBKO# nopon. BmecTe ¢ TeM meTporeHeTHYeckHe BBIBOIbI NpEACTaB-
JIAKT 3HAUHTENIBHYH CIIOKHOCTD ¢ MO3UIMA obeux rumortes. Kak ormeueHo,
TOHATHTOBAA U AypOaxXuTOBasA IPYINTbI MOPOI HE MOTJIH BO3HHKHYTh B Pe3ynb-
TaTe MM depeHIMALMH OOHOTO pacnnapa. I'eoXuMMYecKas CaMOCTOATENILHOCTh
“3THX Tpymn oueBupaHa, Hempuemiemoi Takke ABIIAETCA M THIIOTe3a BO3HHK-
HOBeHMs TaKHX MOpPOJ, Kak AypOaxuTbl, B pe3ylibTare NaTHHTeHe3a 0OCAOUHO-
Metamopduveckoit Tomuu. Kpome Toro, cxema marmatuama,no 3. Beinapy,
BCTpeyaeT M [OpyTHe BoO3paXKeHua. Bo3pacTHOe COOTHOLUCHHE TOHAIIMTOB M
AypbaxMTOB He TO/IBKO OYEBHMIHO, KaK 3TO ciieflyeT M3 IpenjiaraemMoii UM
CXEMBI.

Ycranosneno [4], 4o BHYTpeHHME CTPYKTYpPHble 3JIeMEHTBI B TOHAJIMTax
1 nypbaxuTax XOpOLIO OTPaXkalT pasjiMuMA B CTPYKTYPHOM IJlaHE BMeELIAL0-
umMx mopod: Gonee MPOCTOH CTPYKTYDHbIA IUIAH HeMeTaMOp(hH3OBaHHOTO
NpoTepo30A B CTPYKTYpax TOHATHTOB H CIIOXKHBIE CTPYKTYPbl KpPHCTAILIHYE-
CKHMX NOpOJ MONJaHyOMKyMa B CTPYKTYPHBIX 3NleMeHTaXx aypbaxuToB (1oro-
BOCTOYHAA YacTh IUTyToHa) . COrnmacHo pacnpocTpaHEHHOMY MHEHHMI0, Ly pOaxu-
TOBas CEPHA TpefCTaBiseT Golee [peBHI0N “KOpeHHy0™ 30Hy yToHa [16]
Mo OTHOLUEHHI K ToHanutaM, [eoxpoHonoruwdyeckwe omnpemenenna (K-Ar
METOIOM 10 GHOTMTY W poroBod obmanke, naHHble I'.JI. AdanacseBa ¢ Kon-
NeramMM) NMOKa3bIBAWT B LENOM AIM3KHA BO3PACT ITHX MOPOA: Ga3uTLI M TO-
HaymThl okono 340 mnn. ner; mypGaxurel M GIHM3KHE MM TPaHOIMOPHTBI —
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350 muiH. net. BMecTe ¢ TeM oTzesibHble OnpeaelieHuA Mo nypbaxuram 3adHk-
cupoBaM BoapacT B 455 * 15 mum. et no Guoruty [12]. M3BectHo TaKike,
MTO MOPOAbI IUIYTOHA H B 0COOEHHOCTH NypOaxuThl NpeTepresd HHTEHCHBHYIO
nepekpucTanmaaimio [13].

N3noxeHHble MaTepHasbl OJHO3HAYHO CBMETENIBCTBYIOT O MIPHHAIEKHOCTH
nypGaxMTOBOH H TOHANMTOBOI (c Ga3MTaMu) rpyin MOPOA K [ABYM CaMOCTOA-
Te/IbHBIM MarmMaTHYeCKHM CepHAM Cpe[IHeuellicKOoro JHHeaMeHTa. Bompoc
COCTOHMT B TOM, ABJIAIOTCA JIH 3TH CEPHH MEPBHYHO-MATMATHUECKHMH HITH HX
clieflyeT OTHECTH K PelMKTOBO-MarMaTHYeCKHM 06pa3oBaHuAM, copmMHpo-
BaHHBIM B pe3yJbTaTe NMpOLEcCOB BaPHCCKOH aKTHBH3AlHMH M MarMaTHYeCKO#H
pereHepaluH [0BAPHCCKHX BYJIKAHWYECKHX, CYOBY/IKAHHUECKHX H MHTPY3HB-
Heix (7) mopop, ¢ yClIOGHIEM B OMNpeNieNieHHOH Mepe MaTepHasa 0caJouHO-Me-
TaMopdHuecKOoro yexsa.

CoxpaHeHne CTPYKTYPHOTO IUIaH2 BMEIUAMIUMX IOPOJ B TpaHMTOHIAX
IUTyTOHa MOXeT ObITh OOBACHEHO TAKXe ¢ Mo3wimii runoteswl P. Jamu [5)
MOCTENEHHOTO MpOIUIaBIeHHA, MarMaTHYeCKOTO 3aMEIUEHHA H aCCHMMIIALMH
MOpPOA KPOBJIM HHTPY/IHPOBABLIHMH MarMaTHYeCKHMH MacCaMH.

B peiienuu 3THX BONPOCOB CyLECTBEHHYH NMOMOLIL MOTYT Oka3aTh Gornee
feTalbHBIe TeOXMMHYECKHe JaHHbIe MO IPAHHTOMIAM IUTYTOHA W KCEHOHTaM
M3 HHX, Npe/ICTABJIAILME 3a1auy NaJIbHEHIIMX HCCIENOBaHHH.

B 3akmioueHme clieflyeT OCTAHOBHTBCA HA HEKOTOPBIX BOIpOcax pyHNoOHOC-
HOCTH TpaHHTOHGOB. Kak ykaabiBanoch, 10 cBOeH reOXMMHUYECKOH XapaKTepH-
CTHKE pPXKHYAHCKHE TPAHHTBI COOTBETCTBYKT B OCHOBHOM TE€0XHMHYECKOMY
THIIY PelKOMETaIbHBIX IUTIOMA3UTOBBIX JIEHKOTrPAHHTOB, C KOTOpPHIMH B
pa3HbIX perHOHax CBA3aHO HauGonee NMPOJYKTHBHOE PelKOMETAIbHO-OJIOBAH-
HOe opyHeHeHHe. ENMHCTBEHHBIM OTIIHUMEM PXHYAHCKHMX IDAHMTOB OT Ha3BaH-
HOT'O TMIA ABJIAKTCA OYEHb BBICOKHME KOHUEHTPALMH B HHX Gapus M CTPOHLMA.
B peHTpanbHOW YacTH PXHYAHCKHX TPAHMTOB pacroflaraeTcs yyacToK ariH-
TOBHM/IHBIX TPaFMTOB, B KOTOPBIX OYeHb JIOKANbHO MPOABIIEHb! ABJIeHUA cllaboi
rpei3eHH3a1HH.

Kak BupgHO n3 1abn. 1, rpeiisennsyupoBanteie pasHoctH (N° 43 no nopanxy)
XapaKTePH3YIOTCA HEBBICOKHM YPOBHEM KOHIEHTpaLuWH (TOpa pelKHX H pyn-
HbIX 3JIEMEHTOB MO CPAaBHEHHK C rpeii3eHaMM THIHYHBIX peKOMeTaNbHbIX Ipa-
HHTOB. ‘

B annMIOBHOHBIX I'paHHTax HaG/IIMaeTcAd pe3Koe MOHHXKEHHWe KOHIUEHTpa-
UHH PefKHMX 3/IeMEHTOB MO CpPaBHEHHMIO C TJIABHOH pa3HOBHIHOCTBIO PXKHYAH-
CKHX IpaHuToB (1abn. 1.N°41,42).

OtMeueHHble OCOOEHHOCTH PXKHYAHCKHX TPAaHHTOB NO3BOJIAKT BLICKA3aTh
TpeNoIoXKeHHe, YTO HX GOPMHPOBAHHE IPOXOMIIO B YCIIOBHAX OTHOCHTENIHO
MOBBILUEHHBIX [aBJIEHHH H OTCYTCTBHA PE3KHX IPaJHCHTOB TEMMEpaTyphl ¥
NaBJIeHUA, OTPaXKEHHEM Yero, MO-BUIHMOMY, H ABIIAIOTCA OYeHb BHICOKHE KOH-
UEHTPalMKH B PXKMYAHCKHX TPaHMTaX CTPOHLMA M Oapus. B 3THX ycnoBusx He
MOIJIH  OCYIWIECTBJIATHCA IMPOLECChI WHTEHCHBHOIO KOHLEHTPHPOBaHHA Jie-
TYYHX M pe[IKHX JJIeMEHTOB B alMMKaJIbHOH 30He MHTPY3HH, UTO M ONpefesTwIo
OrpaHHYeHHble MacluTabbl MOCTMAarMaTHYECKOH TIpeH3eHOBOH MHMHEpaiH-
JALHH.
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M.I'. PYB, B.A. IABJIOB, M. ITAJIHBIIOBA, B. TEHJI, H.I. TPOHEBA

AKLUECCOPHBIE MATHETHTBl HEKOTOPBIX THNOB NMOPOJ
CPEJHEMEUICKOIO MIYTOHA KAK HHOWKATOPbHl UX I'EHE3HCA

B nocrnepmsue rofsl MHOTHE HCCTIe[IOBAaTENTH 3aHHMAIHCH CTIelMaNbHbIM H3Y-
YeHHEM 2KUECCOPHBIX MHHEPANIOB Pa3HOBO3PACTHLIX TPAHMTOHIOB JNA pelie-
HUA pAOa NeTpOreHeTHUeCKHX M MeTaJUIoreHHyecKux Bormpocos. Tak, B.A. Bax-
pymes, B.B. Jlaxosuy, M.T'. Py6, C.II. TypoBckwuit, U.X. XampaGaes, C. Fron-
del, A. Groves, G. Hoppe, A. Kodymova, Z. Vejna u MHOTHe [IpyTHe HcCIle-
moBaten¥ yOeOuTeNbHO MOKA3alM, YTO HApAAY C TeoNOorHYeCKHMH (aKTopaMH
aKHeCCOpHbie MHHepaibi MOTYT ObITh MCHONb30BAaHBI [JIA pACWIEHEHHA MHI-
PY3MBHBIX MOPOJ, BLIACHEHHA HX reHe3uca, riyGuHel GpopMupoBaHHa, PUIHKO-
XHMHYECKHMX YCJIOBHii, B KOTOpbIX MPOHMCXOOMIIO obpa3oBaHMe 3ITHX NOPOM,
HX MeTaJUIOHOCHOCTH M JPYTHX BOIPOCOB.

OcoGenno Gonblioe 3HAYEHWEe [UTA BBbIACHEHWA TIeHE3Hca TPAHUTOHIOB
HMeT TaKHe aKleCCOpHble MHHepalbl, KaK MArHeTHThl W XPOMILITHHEIIH/IbI.

IMonyyenHble HAMA HOBbIE JaHHbIE MO MarHeTHTaM MOJATBEPXKIAIT W Pa3BH-
BAKOT C/IENaHHble paHee NBYMS M3 aBTOPOB BhIBOMIBI O CYIECTBOBAHMM JIBYX
ITIABHBIX TeHETHYECKHX THITOB IPaHMTOMIOB, CBA3aHHBIX C Pa3HOIITYOMHHBIMH
HeTouHMKamu [11].

W3yueHHe MATHETHTOB W3 I'paHHTOMAOB CpelHeuellcKoro MIyTOHAa MpOBO-
mwiock B leonorwyeckoM HMHcTHTYTe UYexocnoBaukod AKageMHWH HayK Ha
MuKpoaHam3atope JXA-50A. OnpenenenMe NPOH3BOOMAOCH B YallleyKax,
H3rOTOBJIEHHBIX B mMdoBanbHoi naGoparopus UI'EM AH CCCP; srtancHsi:
CHHTETHYECKHH T€MAaTHT, KOPYH[, PYTHI, NMePHKIIa3, OKHCh BaHA[OHMA U MeTal-
nmiyeckHi kabansT. [lompaBkH Ha BBIYHCIIEHHWe KOPPeKIMA He ObUIH paccuMTa-
Hbl; TOMHOCTb ONpedesieHHs JNeMeHTOR konebnercs B mpegenax 20 oTHoCH-
TeNbHBIX MPOLEHTOB. YcKopdloiliee HanpskeHHe — 15 KB. AHanmm3sl H doTO-
rpadun pacmpepenesusa npousBenensl I'. Coyuxosoit u @. [lexap mon pykoon-
creom K. Hpka.

Kpome 10r0, KONHYeCTBEHHBIH XMMHYECKHH aHAITH3 MarHETHTOB HEKOTOPbIX
THurnoB mopop CpelHevelICKOro IUIyTOHA ¥ MarHeTHTOB TPAaHMTOHIOB pa3jiMy-
Hpix peruoHoB CCCP mposommics omhum u3 aBropoR (H.B. Tpomeroit) B
HI'EM AH CCCP nokanbHbIM paHTTEHOCTIEKTPAJbHBIM METOIOM Ha MHKPO-
anamm3aTope "Cameca’ MS-46, ¢ o6pa6otkoil pe3ynbratoB HamepeHHa Ha IBM
B3CM-6 no mporpamme OOHOro W3 aBTopos [8]. d7anoHamm mns onpeferne-
HHA KOpGHUHEHTOB HAJIONEHHA JIHHMH Feﬁ Ha Coa, Tiﬁ Ha Va.' Vﬁ Ha Cra,

Cfﬁ Ha Mna CITY>KHITH YMCTBIC METAJUIbl 3THX JJIEMEHTOB, [JIA KOJIHYECTBEHHOTO

aHaNM3a — MHHEPAJIbl XPOMHT, MMKPOMIIBMEHHT, ONTMBHH, HedelMH M THAPO-
TepmanbHO cuHTesuposadnbie MnCO, u Fe,O,. B wibmenute V (nononuu-
TeNbHO) ONpefeNsasics Mo Kﬁ JTHHMH.

leonoruueckoe nonoxene ¥ Bo3pact rpanurongos CCCP, marueTuTs
KOTOPBIX MpHBeNEHbI [UIA CpaBHeHHWA ¢ MarHetHramu CpelHeuelICKOro Iuty-
TOHa, OXapakTepH3oBaHbl B paHHMX paGorax M.I'. PyG u B.A. [lasno-
Ba[4]. .

I'eonoro-nerporpaduyeckan xapakTepuctika nopon CpegHeuenicKoro niy-

TOHa MpHBefeHa Bbie B crate I'.Jl. AdbanackeBa M 1p. ITOT MacCHB BapHc-
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CKOTO BO3pPacTa MpeACTAaBIAET CIOXHBIA B merporpaduueckoM OTHOLIEHHH
kommiekce mopoa. OH pacmonoxeH Ha rpaHuue cnabo mMeraMopdH30BaHHbIX
BEPXHEMPOTEPO30HCKHX OTIOKEHHH ¢ KPHCTAUIHYECKUM KOMIUIEKCOM MoJl-
naHyGukyma. B nmpepenax paccMaTpuBaeMOro IUTYTOHA YEIICKHMH TeoioTaMH
BBIJIENIAIOTCA HHXKE OTMeYeHHbIe TIIABHbIE THIbI MOPOJ (IMepevuciieHHe BedeTcs
oT apeBHHX K Gosee mMonompiM): raGépo — MOHUO-TMOPUTEL — TPAHOIHOPH-
Tbl — ToHanMThl (cazaBckue” W “GrateHckue’’) - TpOHASEMHTHI ('mMoOXap-
ckHe'’) — BGHOTHTOBbIE M JIEHKOKPAaTOBble TPAHUTHI THCELKOTO, PXHUYAHCKOTO
M OPYTHX THIOB,

Broonk KOHTAKTa ¢ KPHCTAJUIHUECKHM KOMIUJIEKCOM MoNJaHyGMKyma pai-
BUTBl cBoeoBpasnbie moponsl THna aypbaxutoB (cymectseHHo amdubon-
OHOTHTOBBIE MOPOMB! LIENOYHOH TEHOCHUHMH ¢ OOMBIIHM KOJHYECTBOM aKUeC-
copHbeix MuHepasnoB). Hexoropeie aBTops! cuktaror UX Gonee [IPeBHUMH, IpYy-
rue — Haobopor Gonee MOJIOOBIMH MO CPAaBHEHHMI0 C TJaBHbIM H3BECTKOBO-
IIEJIOYHBIM PAIOM IPaHHUTOM/IOB. _

Teneauc CpemHeueUICKOTO TUIYTOHA paHbiue OOBACHANH MarmaTHYeCkoO#
macddepeHunaumeii. Pan Mccnemopateneii, MHOTO JeT H3y4YaBLIMX 3TOT MACCHB,
BBICKA3pIBaeT NPe/NoNIoKeHHe O TOM, MTO Mpu ero GopmMupoBaun Gonbiuoe
3HavYeHHe MMEJIH NPOLECChl aCCHMHUIALMHM, THOPHIN3MA H NepeK PHCTAIUTH3AIHMH
OpeBHUX IOPO.I.

MarneTuTbl Gb1NTH BBIENEHB! H3 YETbIPEX THIIOB NMOPOL TJIABHOM, TPAHOIMO-
PMT-TOHAJIMTOBOH TPYIIBI TIYTOHAa: pOroBOOGMAHKOBLIX KBaplieBbiXx rabopo
(npo6a II-118); 6HOTHT-pOroBOOGMAHKOBBIX TOHAJIHTOB Ca3aBCKOro TMINa
(npo6a I1-60); GuoTHTOBBIX TpaHomHopuTOB (mpoba I1-59), accoumupoBaH-
HbIX ¢ TOHanMTaMH (MpauCKWii THI) M IOXAPCKOTO TpoHAbeMHTa (mpoba
I-111). XapakTepMcTHKa 3THX MNOPOI, a4 TAaKKe pe3yJIbTaThl XHMHUECKHX
aHANM30B MPHBeJeHb! B 3ToM cGopHMKe B cTathe AdaHachera H /1p.

OcofeHHOCTH COCTABA MATHETHTOB HEKOTOPBIX THMOB Nopon
Cpennedeluckoro niayToHa

CopepxaHve aKUECCOPHOTO MAarHeTHTa B OXapaKTepH30OBAaHHBIX Bblllie
nopofax KoneGnercss B IUIMPOKHX TpefieNiax OT eIHHWuHbIX 3epeH mo 700 r/T.
HckmioueHne COCTaBIAIT MeNKO3ePHACTbIe BHOTHTOBbIE TPaHOAMOPHTHI Mpay-
CKOTO THNa, B KOTOPBIX MAarHeTHT MPHCYTCTBYET B HE3IHAUMTENIBHOM KOJIHue-
cTBe. B 10 %e BpeMA B 3THX MOPOJaX MOCTOAHHO MPUCYTCTBYET HibMeHHT. [1o
paHHbiM Kozsimosoit v Beitnapa [9], cpensee copepxanue marHetuta B Cpen-
HEYeLLCKOM IUIYTOHe cleflyioliee: B OCHOBHBIX Mopojax 67 r/T; B TOHaIHTax,
TPOHABEMHTAX, TPAHOMMOPUTAX M [Ap. — 49 I/T. B alJIMTOBUOHbIX TPAHHTAX H
annurax — 43 r/1.

B rabn. 1 npuBeneHsl pe3ynbTarbl ONpefeNieHHA KOJIMYeCTBEHHOTO COAEp-
JKaHHA MarHeTHTa B M3YUeHHbIX nopopax. M3 1abGiMusi Xopollo BMIHO, 4TO
CofepXaHHe MarHETHTa B PacCMAaTPHBaeMBIX MOPOAAX kolneGnercs B LIMPOKKHX
npenenax ¥ He 3aBMCHT OT OCHOBHOCTH mopop. Camble BbICOKHE colepXaHua
YCTaHOBJIEHbI B CaMOH KHCIION NMOpofe — MOXAapCKOM TPOHMIbEMHTE, COJlepia-
wem 71,14 — SiOz, YTO XOPOLUO COrjacyeTcal ¢ neTpodu3nYecKHMH JAHHbIMHU.
[Moxapckuii TpoHabeMHT, no gaHHbiM H. lllTborHuKOBa, 06nasaeT caMo Bbico-
KOH MarHMTHOCTBbIO MO CPABHEHHIO CO BCEMM [PYrMMH THIIAMM TPAHHTOMIIOB
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TaGnuua 1

Conepxanme MarHeTwTa B HeKOTOpbIX THnax nopoa CpeaHewewmickOro Maccupa, 1/t

o pnaunabim Koabi- Mpenen xoneGa-

Iopona o nanHBIM aBTOpOB MOBO# 1 Bafinepa HHi B nall:lom ™-
ne nopoa
P-118, porosooGmanKo- 30 70 0-1500
BO¢ KBapueBoe rab6po
P-60, ToHannt 1090 1 0-3500
P-59, 6uoTHTOBbI I'Pa- 1 1 -
HOJMOPHT (Mpauckui)
P-111, TpoHobeMuT 100 220 0--7000
(noxapckHit)

lpumevanue. Tlo nawkpim M. [lanueuoso#t, A. Konumoso#t 3. BafiHepa, copepwxanus
MArHeTHTa B PasinHuHbiX OOHaKeHHAX O[HOTO Tlia nopol KoneGmoTcs cooTBeTCT-
BCHHO: porosoofmankoBoe keapueBoe ra66po — 0,0, 0, 70, 200, 350, 1040, 1500;
ToHanutos — 0,0,0,0, 1, 15, 30, 700, 950, 3000, 3500; TPOHALEMHMTOB MNOXaPCcKOro
tana — 0, 0, 60, 220, 1570, 1650, 4, 630, 7000.

Tabnuua 2
XHMHYECKHA COCTAB M COMEpKaHHe INEeMEHTOB-NpHMeced

H3 porosoobBmaHkoBuro Ksapuesoro vabbpo

Cpenneveuickoro miytoHa. W3 npuBeneHHBIX MAaHHBIX XOPOILO BHMAHO, HTO
KonebaHuA B cONEPXaHHAX MarHeTHTa B NpefeslaX OJHOrO THNa nopopn Gomb-
1Ie, YeM MEeXY Pa3IMYHbIMH THIIAMH.

AKLUECCOpHBIi MarHeTHT B paccMaTpHBaeMbiX noponax Cpenmeueiickoro
I1yToHa MMeeT 0GbiuHO (GOpPMy OKTa3IpOB M 3epeH HeNpaBUIILHOH GOpMBI,
pasMep KOTOpBIX KoneGnercs oT COThIX [OJNEH MM /10 IUTyTOHa. M3 mpHBeneH-
HBIX JAHHBIX XOPOLIO BHOHO, YTO KoJNeGaHMs B CONEPKAHHAX MAarHETHTA B
npedeniax ofHOTO THna mopon Gonbiue, YeM MeXAY pPasHMYHLIMH THIIAMH.

AKUECCOpHBbI MarHeTHT B paccMaTpuBaeMbIX noponax Cpenmeuewickoro
MaccuBa MMeeT 00bruHO GOpMy OKTasIpOB M 3epeH HenpaBHIBHOH (OpMBI,
pasmep KotopbiX KoneGnerca oT coteix no 0,2, peaxo 0,3~0,4 MM B 10-
nepeurnke. Kak mpasuio, OH acCOLMMpYeT ¢ POroBoi 06MaHKOH, GHOTHTOM H
JPYTHMH aKUECCOPHBIMH MHHEpaNaMH — WIbMEHMTOM, ceHOM, anaTHTOM H
np. OcofeHHO MHOro WJIbMEHMT2 B OHOTMTOBOM TI'DAHO[MOPHTE MPAUCKOTO
mna (o6p. 59-11). UnbMeHut obpadyer Kak BPOCTKH B MafHetute (CTpyK-
Typa pacliajia TBEpJOro pacTBOpa) , TAK M CAMOCTOATE/NbHbIE 3epHa (pHc. 1,a-2).

B HeKoTOpbIX THnax nopoa Cpeaneveuickoro naytoHa (B %)

H3 porosoobmankoBoro ksapuesoro rabbpo

Oxucen P-118% Py 1ge*

| (uenp) | (kpai) 2 (kpan) | 2
FeyOy He onp. 99,05 9927
TiO, 0,12 0,07 0,18 0.17 He onp.
Cry04 0,20 0,19 0.19 042 0,53
NiO He obH. - He onp. 0,05
MgO He onp. 0,65 0,80
Al,0, 0,11 0,06 0.06 - -
MnO He onp. - - -
vV, 04 1.45 146 1.54 He onp. 3,00
CoO 0.06 0,06 0,05 - -

Ta6nuna 2
Wi ronanmros
Oxucen P-60*
Cpennee coaep-
1 2 3 WAH M

Fe30, He onp.
TiO, 040 0,25 0.13 0.26
(‘I’zo_] He o6u. -
NiO) n -
MgO 0,07 0,03 0,05 0,05
Al Oy He o6n. - =
MnO He onp. - =
V4,04 1,04 0.80 0,73 0.86
CoO He oGH. 0.06 He o6m., 0.06
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P-118%*
Cpennee comep-
3 4 s 6 KaHue
97,83 99,24 97,66 99,76 98,80
0,15 0,33 0,13 0,18 0,18
0,60 0,61 0,31 0,21 0,45
0,03 0,10 0,08 He onp. 0,07
1,02 He onp. - - 0,82
He onp. - - _ =
2,00 2,50 He omnp. 2,50
(MpoaonxeHne)
H3 ToHanuTOB
P-60**
Cpensee copep-
4 5 & 7 ¥»aHHe

101.15 100,58 101,71 98,15 100,40
0.13 0,13 046 0,27 0,25
0,06 0.05 0,04 0,06 0.0§

= He onp = = =

= He o6n - "
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B poroBooGmankoBoM KBapuesom rabbpo (obp. I1-118) wismenur 3a-
NoJNHAeT B MAarHeTHTe TpewlMHku. Hammume crpyktyp pacnajia Teeporo
pacTBOpa MAarHeTMTa W MIIBMEHMTa CUMTAeTCH [IO0KA3aTeJIbCTBOM MNEpPBHYHO
MarmaruuecKOoi npupo/bl H3YUeHHbIX aKLECCOPHbIX MATHETHTOB.

Pe3synbTaThl ompefeneHHAa XHMHYECKOTO COCTABA MArHeTHTOB HEKOTOpPBIX
™NOB Mopol CpedHEYelICKOTO MIYTOHA H JJIEMEHTOB NPUMeECeH B HUX TIpH-
pesieHbl B Tabn. 2. OnpepeneHus MPOM3BOIMIINCE HA IEKTPOHHO-30HIOBBIX
MHKpPOaHaJIi3aTopax pa3iMyHbeIX cucTeM B [eostornveckom mucruryte YC AH
u B UTEM AH CCCP.

U3 1abn. 2 BMOHO, YTO M3yuYeHHbIE MAarHETHTBI 10 COHACPHKAHUI Xpoma,
HHKellA, BaHa[lMsi U MarHUA 4eTKo pa30MBaloTCA Ha [iBe rpymnsl. MargeTHThI
NEpBOH TPYMIbl, K KOTOPIM OTHOCATCA MarHeTHTBI U3 TOHaNMMTOB (06p. [1-60),

Tabnuua 2

BGUOTMTOBBIX T'PAHOMMOPHTOB Mpauckoro THma (o6p. [1-59) u TponawemnTOB
(0Bp. 11-111), XapakTepH3yloTci HH3KHMH COIepx)aHMAMH Xpoma (o1 O 1o
0,05, penxo 0,09%), wukens (menviwe 0,01%) u marnua (ot 0 o 0,1297).
BaHa/iMit B HHX MPUCYTCTBYET TAaKKe B OTHOCHTENILHO HeOOIIBLIOM KOJIMUECT-
Be, [0 CPaBHEHMK ¢ MarHeTHTamy BTOpod rpymner — ot 0,22 mo 0,86, penxo
1,04%. MarHe TuTbl BTOPO# TPYIIMbI U3 POrOBOOBMAaHKOBBIX KBapueBbix rabbpo
XapaKTEepPH3YIOTCSA TOBBILLCHHLIMH COJCPXAHHAMH OTMEUEHHBIX JJIEMEHTOB.
Conepxanme xpoma B HMX KoneBnerca B npegenax ot 0.19 no 0,61%: uuke-
na no 0,13%, maraua go 1,02%, a Basagua ot 1,45 pgo 3,00%. Heobxoaumo
OTMETHTD, YTO TAKOE BBICOKOE COMEp)KAHME BaHA/IMA He XapaKTEPHO Jaxe [l
mMarieTHTOB Gonee ocHOBHbIX Mopon. MHTepecHO,uto aHanu3sbl, MPOU3Be/IeHHbIE
B pa3iMuHbIX nabopaTopHAX, 1ai0T GIM3KHe pe3ynbTaThl.

M3 GHOTHTOBBIX FPAHHTOMLOB
Oxucen P-59** Cpengee co-
2 a 4 OepHaHHe
Fe,04 He omp.
TiO, 0,27 0,50 0,13 0,30
Cr,04 - He 06H. - -
NiO - W - _
MgO 0,12 0,03 0,02 0,06
Al, 04 0,13 He o6H. 0,13 -
MnO - He onp. - -
V,0s4 0,66 0,77 0,79 0,74
CoO He o6n. 0,06 0,06 -
Tabnuua 2
H3 TpoHnseMHTOB
Oxucen P-111%* -
1 2 3 a 5 mepikaHue
FeaO4 99,78 99,88 99,12 100,22 100,99 100,00
TiO, 0,44 0,19 0,15 0,19 0,29 0,25
Cry05 0,01 0,09 0,03 0,05 0,04 0,04
NiO - Menbie 0,01
MgO = - He ofH.
AlgOs ! = = =
MnO = = = =
CoO = == = -

(npopomxedue)
N H3 GMOTHUTOBBIX rpPaIHOAHOPHTOB
P-111% .
Cpennee copep-
1 3 4 5 HKAHHE
He onp.
0,27 0,32 @:25 0,35 0,30
He obH. - - =
0,01 0,03 0,01 0,03 0,02
= He o6H. - — -
- He omp. - _
0,29 0,20 0,21 0,23 0,23
He o6H. 0, 0,03 0,03
(OKOHuYaHHe)
H3 TpoHOABEMHTOB
P-1p]**
Cpennee co-
1 2 3 4 5 Oep>KaHue
98,24 98,42 He onp. 98,33
043 0,22 0,15 0,29 0,29 0,28
0,01 0,07 0,01 0,04 0,03 0,03
He o6H.
He o6n. 0,03 He. o6H. 0,02 0,03
0,05 0,07 0,05 0,05 0,05 0,05
0,06 0,09 0,05 0,08 0,06 0,07
0,22 0,30 0,32 0,40 0,41 0,33

He o6H.

* AHanu3bl BbINOJHeHs B TreonoruyeckoM HctHTyTe AH YCCP I'. Cpyukosoit u @. [le-
xap mon pyxosoactBom K. Opka,
** AHamu3bl BbiMonHeHbl B UTEM AH CCCP H.B. Tposesoii.
[pouepk — “'HeT maHHBIX ™.
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P uc. 1. Pacnipenenedue B kpueramie Marietuta (@) U3 poroBooGMaHKOBBIX KBapUCBBIX
ra66po (oGp. P-118), xenesa (6), MTaHa (4) ¥ KaTbUMA (2) , IOAYYCHHOC MCTOLOM CKa-
HHpPOBAHHs, CBETIIbIE YHACTKH COOTBETCTBYIOT MAKCHMA/ILHOR KOHLCHTPAUMK JICMCHTOB

UsyueHue Ha 3/1eKTPOHHO-30HI0BOM MHK POaHA/IM3aTOPE XapaKkTepa pacrpe-
feNleHHA B MAarHeTHTAX TAKHX JJIEMEHTOB, KaK THTaH, Kalbluid, dpocdop,xpom,
NOKA3J10, YTO THTAH YACTHYHO BXO/MT B MArHETHT B BUJIE M30MOPGDHON NpUMe-
CH, O[IHAKO TJIABHBIM KOHLEHTPATOPOM THTAaHa B MarHETWUTE ABJIAIOTCA MPHCYT-
CTBYIOILIHE B HEM MMKPOBKJIIOYEHHA THTAHCOAEPXKAIUMX MMHEPAIOB — MIlbMe-
uuta (puc. 1,a—2) u chena (puc. 2, a,6—3).

HHorpga B marHetute HaGnwopgawTca MelbyadllHe MPOXHIKH THTAaHOMArHe-
tHTa (puc. 3, a-2).

I'maBHBIM KOHLEHTpPaTOpoM ocdopa ABNAITCAH NPUCY TCTBYHILME B Mar-
HETHTE MHUKPOBKIIHOUEHHA anaTHTa (puc. 4,a—e¢) u cdena (puc. 2).

B marsetHTe poroBooGMaHKOBOTO KBapueBoro raGGpo obp.I1-118 06-
HapyXeHbl MMKPOBKJIIOUGHHA XPOMILITHHENTHIOB. Pe3ynbTaThl onpenesneHus
HENOJTHOTO XHMHYECKOIO COCTaBAa 3THX XPOMLUINHHENMIOB  NpPUBE[CHHI B
Tab. 3.

CpaBHeHME XMMHUECKOrO COCTaBa ITHX XPOMIUMHHEIIMIOB C XPOMIUIHHE-
JMIaMM TPaHUTOMIOB JHddepeHUMaTOB TPaXHaH/IE3HTOBOH WIK Tpexubasaiis-
TOBOHM MarMmel [6] nokassiBaeT, yto OHH 61M3KK OpyT OpyTy (Tabn. 3, puc. 5).
XpomumuHenuabl poropooGMaHKOBBIX KBapueBbix ra66po CpenHeveltc-
KOro miyTOHa OTJIHYAKWTCA MEHbLLIMM KOJIHYECTBOM THTHaHa, aJIlOMHHHA H
MarHHA.
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P u c. 2. Pacnpenenenye B KpuCTaine malHetnta (@) M3 GHOTUTOBOT'O TPAHOIMOPHUTA
(oGp. P-59), kpeMHus (6). ajoMHHHA (8), *elleaa (2), Turana (d), MarHHA (%), Kallb-
uMst (3), BaHamus (€), HONYYEHHO® METOOM CKaHHpOBAHUA . CBETIIbIE YYACTKH COOTBETCT-
BYKOT MaKCHMaNnbsHOW KOHL{EHTP&LLHH INICMCHTOB
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P w c. 3. PacnpenencHue B KpHCTA/Ule MarHeTHTa H3 poroBo0GMaHKOBOIo KBapUeBOTO
ra66po (o6p. P-118), xene3a (a), TuTana (6), MaruuMa (8) W KanblMaA (2), monyyeHHOE
MeTOINOM CKaHW poBaHHA

Takum o0BpasoM, nomyueHHble HAMM HOBBbIE [JAHHbIE TIO COCTABY W cOMEp-
KAHHI0 2JIEMEHTOB-IpUMecei B MarHeTHTax pas3fiMuHbIX THNoOB nopop Cpep-
HEUYELUCKOTO IMIYTOHA B COBOKYIIHOCTH C TeoJioTo-NeTporpadHYecKUMH mare-
pHaiaMH MO3BOJIAIOT BbIIE/IMTL B €0 Mpefiefiax [Ba TeHETHYECKHX TUIA UHTPY-
3MBHBLIX TOPOJI, CBA3AHHBIX C PA3HOTITYGMHHBIMH HCTOUHMKAMu'. Marmaiu-
uyecKHe TMOpOobl MepBOro THMA, K KOTOPbIM OTHOCATCA TOHANMMTBI, GMOTHTO-
Bble I'PAHOAMOPUTBEI MPAUCKOr0 THIIA H TPOHIBEMUTHI MOXAPCKOTO THINA, ABJIA-
J0TCA NaJIMHreHHsIMH M 00pa3soBanuch 3a cueT nepelUlaBnieHMs cuans. Kak
ormevana [lamuBuosa [10], npu dopmupoBanuM >THX Mopoj GoNbLIyI pPoOib
HIpajiy MpOoLeCcChl AaCCHMUIIALMH ¥ TMOpHaM3Ma.

Mopoagsr BTOPOro THIA, K KOTOPHIM OTHOCHTCA pOTOBOOGMAHKOBOE KBap-
uesoe rabbpo, cBs3aHbl, BeposATHO, ¢ Oosiee rIyOMHHOH aHOE3UTOBOH WIH
GazanproBoW ™Marmoii. [loaTBepXkaeHHeM BBICKA3aHHOTO TMpPedMONIOXEeHHA
CJly)KaT BriepBble OGHapyXXeHHble HaMH B 3THX NOPOJAX XPOMILOTHHEHIIbI,
pe3KO OTIIHUAMIMECH TO COCTAaBY OT XpPOMILUNMHEIHOOB Y/IbTPAaOCHOBHBIX

®opMa KpPHCTANIOB MarHeTHTa, acCOLMALMA U B3aHMOOTHOLUEHHE ¢I'0 ¢ OPYTMMH aK-
LeCCOpHLIMH MHHepanamH, a Takxe c GMOTMTOM M poroBo# 06MaHKOM No3BoNAKT
Py6 u [aBnoBy cuMTaTh 3TH MarHeTHTHI NepBUYHO MarmaTHueckumu. Opmako Tamue-
LOBA MOJIaraeT, YTO BOMPOC O TOM, ABIAKTCA JIH PpacCMOTpeHHble MarHeTHTLI MarmMaTH-
YCCKHMH WIIH pelMKTOBBIMH M3 Gonee apeBHHX nopon, Tpebyer MOMOJIHMTENBHLIX HC=
C/Ie/LOBaHU M,
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P uc. 4. PacnpejeiieHue B KpucTauie MarHetdra (2) U3 GHOTMTOBOro IpaHOOHOPUTA
{oGp. P-59) , amomunus (6) , Kejiesa (8), TaTaba (2), kanwuua (d) n pocdopa (e), nony-
YEHHOC METOUOM CKaHHPOBAHHA

nopon [2, 3] ¥ npubIIDKA0IWMECA K XPOMLINHHEIHIAM, HIPHCYTCTBYIOIMM B
midpepeHIMaTaX TpaxHMaHIE3HTOBNH WIH TpaxubasanpToBOH Marmpl. 310
NOATBEPXKAAETCA TaKXKe Pe3ylbTaTaMH TeOXHMMYeCKOTO H3YYeHHS T'PaHHTOH-
noe Cpennevenickoro 1wiytona [7], noxasasummu, uto raGGpomns, mypba-
XHTbi M CHeHMTh 00JiajialoT NOBLILIEHHBIM COAEPXKAHHEM CTPOHUMA W Dapus,
XapaKTepHbIX JJiEMEHTOB [ MarMaTHYeCKHX TIOPOJ — MPOM3BONHBIX ILENoy-
HO-0a23abTOMAHDIX MarM.

[MonyyeHHble HaM¥ HOBbIE MATEPHANDI O MATHETHTAM PA3HOBO3PACTHBIX
TPaHUTOMAOB pasmuunbix perHonoB CCCP (1aGn. 4) moka3sanu, 4To MO COCTABY
MarHeTUTOB K COOEPHKAHHIO B HHUX IEMEHTOB-IIPUMeEceil, B COBOKYIHOCTH ¢
Teos10ro-neTporpadMuecKHMH M re0OXHMHYECKHMH JIAHHBIMH, MOXKHO BBIJIETIHTb
[BA reHeTHYeCKHX THIA TPAaHHTOH/OB.
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I'panuTOMIBI NEPBOTO THMA MpPEACTABNAIT cOOOH MHTEHCUBHO IuddepeH-
LIMPOBaHHble KOMIUIEKCHI, NMepBble tha3bl KOTOPLIX NMpe/CTaBieHbl TPaHOIMO-
PHTAMH HIIH GHOTHTOBO-pOroBO0GMaHKOBBIMH IPAHHTAMH, 2 HauboOJee MO3/IHHE
AIACKUTOBLIMH WIH JIEHKOKPaTOBbIMH rpaHHTamu. B pape perwonos CCCP ¢
HHMH CBA3aHBI MeCTOPOXIEHHA KAaCCHTEPHT-KBapLEBOH H BONb(paMHT-KBap-
1eBOH Qopmaumi.

B aKieccopHbIX MarHeTHTaX I'DaHHTOR IepBOTO THIIAa Mano Xpoma (a0
0,05%), tatana (po 0,65, puc. 5), Banamua (no 0,26), MarHMit M HHKeNb
06brHO He puKcHpyroTced. HckioueHne COCTABIAIT MArHeTHTBI NMeppoi dasbl
rpaHuTONOOB Caphimiaickoro paiioHa, B KoTopeix otmevaerca 0,52% MgO, u
MarHeTHTel MaccuBa [Hunew (CroBauwus), B Kotopsix copepxanue TiO, no-
cruraer 1,15%.

Ko BropoMy mimy OTHOCATCS KUMILICKCBI, POPMHPOBAHHE KOTOPHIX HauM-
HaeTcs ¢ obpa3oBanua KBaplieBbiX rabbpo, KBaplieBbIX MOHLIOHHTOB MJIH KBap-

Til,
75

yi'g

z5 50 75
Cr,05*ALy0y

Puc. 5. [lnarpaMma cocTaBoB XPOMIUNHHETHOAOB, MArHETHTOR M MJIBMEHHTOB B I'Pa-
HHTOH[AX pa3MM4HbIX reHeTHyecKHX TunoB CCCP u UCCP

1] — MuHepasnbl CHANMMYECKMX NAaTMHreHHbIX rpaHutoMpgos CCCP; 2 — muHepansi cua-
NHYECKH X MANMMHIeHHbIX rpaHuToHnon YCCP; 3 — muHepans rpanuTonnos nucdepen-
UHATOB TPAXHBHAE3IHTOBOM MM GazanstoBoit mMarm CCCP; 4 ~ MMHEpansl rPaHHTOM-
nos puddepeHUMaTOB TPAXHAHAEIUTOBORA M BazansToBOR Marm UCCP
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Ta6nuua 3

XuMuyecknit cocTap xpomumuuemaos (eec. %) *

H3 porosooMaHKoBoro
Oxucnel  |KkBapuesoro rab6po H3 auopuT-MOHUOHK- | H3 rpadoasopu T-topdiu-
nopoab! TOB POB H TPAHOOUUPHTOB
3epHo 3 3epHo la
Fe,0, 60,95 63,99 3436 3) LU
51,04-60,89 54,12-70,41
Cr,0, 19,91 2241 RO 2629(D
24,01-33,87 18,88-3320
TiO, 3,50 3,07 .00 S5
2,19-8,25 1.61-15,7
MgO 1,26 He o6H. M M
3,89-4 87 2,11-6,25
2
ALO, 2,42 1,49 A28 _S518)
6,54=782 0,61-4,90
v,0, 032 He o6, Di23LH 028(D
0,20-0.25 0.14-041
NiO 0,08 " 0,18 (3) 022(7
0,16-9.20 0.17-0.31
Co0 0,13 " He o6u. 0.09(M
0,08 -0,14

* B 3namMcHarene — npefen KoneGaHu#.

11eBbIX CHEHHTOB, 2 3aBEpLIAETCA TPAHOCHEHHTAMH HIlH NEfKOKPaTOBbIMH Tpa-
HHTaMH.

B Hexotopsix pernoHax CCCP ¢ MarMaTHYecKMMH KOMIIEKCaMH BTOpPOIo
THNA NapareHEeTHYECKH CBA3aHbI OJIOBOPYAHBIE MECTOPOKIACHHA KACCHTEPUT-CH-
JIMKATHOW M KacCHTepHT-CyNbOHIHOH (opmaly M BonbgpaMoBbie MECTOPOXK-
[eHHA CKApPHOBO# M CKapHOBO-T peii3eHOBOM (popMalmH,

MarHeTHTbl 3THX TOpPOI COMEPXAT TMOBbILLIEHHOE KOIIHYeCcTBO Xpoma (10
0,45%) w panamua (mo 1,71%). OBbryHO B HHMX NPHCYTCTBYET HMKE/b (110
0,07%) , marumit (o 1,83%) u amomuumit (10 2,38%) (1abn. 4). MarHeTutsb!
IPaHHTOMIOB BYOPOTO THMA XapaKTePH3YKTCA Takxe DOJIBLIMM KOIHYECTBOM
i1aHa (puc. 5). Cpean aKuecCOPHBIX MHHEpPAJIOB PacCMaTPHBAEMBIX NOPOL
HapaAdy C MarHeTHTAMH NPHCYTCTBYIOT XPOMILMUHENH]IbI.

broTHTBI paccMaTpuBaeMbIX NOpPO, B OT/IHYHE OT GHOTHTOB IPAHHTOHIOB
MepBOro THIA, XapaKTepH3YKTCA MOBbIlEHHBIM cojlepxannem MgO, nocrura-
oM 15%.

leonornyeckue MatepHanbl H 0coDeHHOCTH COCTaBA PacCMaTpHBaeMBIX
NOpoJ NNO3BOJIAOT NPeanoNaraTs CBA3b BIIC/ICHHBIX HAMH JIBY X T€HETHUCCKHX
THITIOB MAarMaTHYeCKHX KOMMJIEKCOB C Pa3HOT/yOHHHBIMH HCTOUHMKAMH. [pa-
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ycce

Ta6bnunua 4

Cpeauuii cOCTAB MarHeTMTOB TPaHHTOWIO0B

CHaJIHYeCKHe MNaJHHTeHHbIe FPaHHTOHADb]

OKucnb
CpeOoHeuyelLICKH| M1y TOH Miuccus 'Huneu
T OHANHUTBL I'paHogHopuThl TpoHAbEMHTbI ['paHnThL
raepaese e el e e e b S F-
Fe304 100,40 (4) 98,59(3) 100,00 (5) 94.30 (1)
TiO, 0,25 (4) 0,26 (5) 0,25 LIS (1)
V,04 He onp. 0,26 (2) 0,33(2) 0,09 (1)
Cry 04 0,05 (4) 0,04 (5) 0,04 (5) 0,62(1)
MnO He onp. 0,08 (2) 0,07 (5) He oGH.
NiO = He o6H. He onp. "
CoO » “ -
Al O, ' 0,06 (2) 0,05 (5) 1,20(1)
MgO " He obu. 0.03(5) He onp.
TabGuuua 4
uccere ceep
Cpennee  coaepmwa-
HHe HNEMCHTOB
OKuemsl TRymOn Kbgeas Cpenneuewcknii | Jlepmontosckoe | MecTopoxaenue
::‘:;:_ﬁ::;? cun::: M4CCHB KBaples |MecTopokiacHue | Boctok-2
YECKHX l’li""““m"
R [l I"'ab6po I'panocuennTor | I'paHoaMopuTh
Fe30q4 - Y8,80(0) He onp. 97.81(1)
TiO, 0,62 0,18 (6) 245(1) 2,601 (1)
V,04 0,13 25(3) 1.35 () 1,30(1)
Cr,0;5 0,069 0.45 (6) 042(1) 0.35(1)
MnO He onp. He onp. He onp.
NiO 0,003 0,07(4) 0,04 (1) 0.04 (1)
CoO 0,001 He onp. 0,04(1) 0,04 (1)
Al 04 - ” 1,20 (1) 095 (1)
MgO = 0,82(3) 1,83 (1) 1.55(1)

HUTOHb! [EPBOTO THIIA ABJIAKTCA NAJIMHICHHBIMH H 06pa303am1c5 3a CUET
neperulaBiaeHHa cHamd,
mHbdepeHuMaTaMu 6onee riyGUHHON Tpaxuba3ajbTOBON MIIM TPAXHAHIE3IUTO-
BOH Marmsl.

W3noxeHHble MaTepHalibl CBHAETENBCTBYIOT O TOM, YTO 4KUECCOPHBIE Mar-
HETHThl OTMEUEHHBIX TPAaHMTOHMOB — MHIMKATOpPbI MX reHesuca. Ha mpumepe
HxHoro Taue-lllans u [IpuMopeA XOPOLLO BHAHO, YTO MATHETHTbI ABJIAIOTCA
TaKke HHIMKATOPAMH PY/IOHOCHOCTH TPAaHMTOMI0B. Tak, B aKLeCCOpHbIX Mar-
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Pa3aMYHLIX TeHEeTHYECKHX THNOB, %

CHanuueckne nasMHreHHble FPpaHHUTOMODbI

ccer

H0xkubi#t Taunb-lans, Capbia-
WAICKHA paoH

UHXEeICKHK
maccus, [Mpu-
MOpbe

Yers-Konym-
BGUHCKHA Mac-
cus, [lpumopse

Hxuan wacts 3anag-
noro 3abankansn, I'yo-
HKHPCKHA KOMILNeKC

I'pauutia | Ipasutes 11 IpasnThi
ibha3bl da3bl
98,5 (3) He onp. 97,80(3) 98,2(2) 93,86 96,37
0,13 (3) 0,12(2) 0,60(3) 0,65(2) 0,46 047
He o6H. He o6H. 0,05 (3) 0,06 (2) 0,01 0,24
0,02(3) 0,01(2) 0,02 (3) 0,03(2) 0,03 0,03
0,55 (3) 0,20(2) 0,40(3) 0,38(2) 0,49 0,23
He onp. He o6H. He oGH. He o6H. He onp.  He onp.
He o6H. " 0,001 (3) 2 2 "
. " 0,35(3) He onp. 2 0,72
0,52 (3) He onp. He o6H. He o6H. He o6H.  He oGH.
(OKOHYAH U )

I'panutouab auddepeHuHaunu TpaxHanaesutosoi unu Ga-
3a/IbTOBOW Marmbl, 3anagHas vacts KaBanepoBckKoro paioHa

I'aBGpo-moH-

| T
PAXHTLL | onuThl

Mouuo- | I'panocue-

HHTbI HHTbI

JIunapu bl

CpepnHee conepxa-
HUE ITEMEHTOB
TpYyNMbI XKele3a s
MAarHeTMTax rpaHu-
TouaoB auddepen-
UMATOB OCHOBHOWH
Marmbr |1 ]

G3.81(3) 73,46 (3) 95.72(3) 9350(5) 92,23(1)
1.48(3) 4,99 (5) 5,34(1)
1,71 (3) 1,11 (5) 0,19(1)
0,28(3) 0,25 (5) 0,04 (1)
0,20(3) 0.53(5) 0.73(1)
0,03(2) 0,01 (4) 0,07(1)
He oGH. 0,04 (3) He o6H.
0,79(3) 0,50(5) 0,98(1)
He 06H. He o6H. 1,02 (1)

3.68(3) 10,91 (3)
1,65(3) 1,69 (3)
0,09 (3) 0,16 (3)
0,40(3) 0,95 (3)
0,01(2) 0.02(3)
He o6H. 0,02 (1)
0,71(3) 2,38(3)
He onp. 0,65(2)

2,36
0,30
0,097
0,02
0,004

HETHTaX BEPXHENAe030ACKUX ONIOBOHOCHBIX TpaHHTOB HxHoro Tsaus-lllans
OTMeYaeTcA MOBBILIEHHOE KOJNMYecTBO onoBa. MccnenoBaHus JTHX MarHeTH-
TOB Ha JJIEKTPOHHO-30HOBOM MHKPOAHA/IM3aTOpe MOKAa3aJM, YTO B HHX MPH-
CYTCTBYIOT MUK POBKJTIOUCHHA OJIOBOCOMIEPKALLIMX MHHEPAJIOB.

CpaBHeHHe aKUECCOPHBIX MarHeTHTOB IPAaHMTOMIOB pPa3/IMYHbIX PErHOHOB
CCCP ¢ MarHeTHTaMH HEKOTOPbIX THNOB nopop CpefiHeuelICKOro IUIyTOHA No-
Ka3aJio, YTO OHH 6NTM3KH ApyT Opyry. Kak B moponax rpaHHTOMIHbIX KOMIUIEK-
cos CCCP, tak u B nopogax Cpe/lHeueLICKOTO IU1yTOHa BbIIEJIAKTCA [1Be pa3-
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HOBHIHOCTH MAarHeTHTa, OT/HYAKILHECH COCTaBOM 3nieMeHTOB-npuMecer (Cr,
V, Ni, Ti, Mg). MarHeTHTbl C MOBBLILLEHHBIM COMEPXKAHHEM XPOMa, BaHAlMA,
THTAaHa, HUKe/IA M MarHMs XapakTepHs! IUIA nopof OudgdepeHIMaToB TPaxH-
aH/e3MTOBOH MK 6a3ayibTOBOH MarMel. B 3THX e mopopax BCTpeuanTIcs XpoM-
LINMHE MBI, OTJIHYAKWIKECA OT XPOMIUNHHETHIOB Y/bTPAOCHOBHBIX NOPON
GONBILMM KOJIHYECTBOM JKejle3a M COOTBETCTBEHHO MEHBIIHM KOIHYeCTBOM
XpOMa H MarHMA. B To e Bpemsa cpaBHeHHe MarHeéTHTOB OTMEUYCHHBIX Tpa-
HHTOH[IOB MOKa3aJl0, YTO MarHETHThI BCEX PACCMOTpeHHBbIX THNOB nopop Cpen-
HEYeLICKOro JUTYTOHa OTNHYaloTcA Gonlee BBICOKHM CONEpKaHMEM BaHAIMs.
Jaxe B MarHeTHTax TPOHILEMMTOB collepXaHHue BaHaua nocturaer 0,33%, B 10
BpeMA KaK B CHa/IMYeCKHX NaymHreHHnlX rpanMTonpax CCCP ono He mpeBhi-
wiaet 0,06% (Tabn. 4) . TakuM o6pa3om, HapAnYy ¢ OGLIMMH YepTaMH MarHETHTBI
MarmaTHueckux mopon CpelHeuelIcKoro IlyTOHa XapaKTepH3YHTCA HEKOTO-
PBIMH OT/THUMTEIBHLIMH 0CODEHHOCTAMM, 00YCNOBNEHHBIMM, BEPOATHO COCTa-
BoM cyGcTpata, B KOTOpPOM NPOHCXOOMIO (POPMHPOBaHHE NMEpBMYHBIX Mar-
MaTHYeCKHX MOPO[l.

JaxmoveHHe

1. U3yueHHe aKueccOpHbIX MArHETHTOB Pa3NMYHBIX THNOB nopon CpenHevel-
CKOTO fUTyTOHA NMOKA3all0, 4TO IO COMIEpXAaHHI0 XpOMa, BAHAJHA, HKKEJA U Mar-
HHA OHHM 4eTKO pa3fiejIAloTCA Ha Be rpymmnbl. MarHeTHTRI niepBoi rpynnsl (ra6-
6pou/IoB) XapaKTepH3yIOTCA BBHICOKHMH cofepXaHuAMHM xpoma (0,45%), uu-
kena (0,04%), Banagua (2,5) u Martmua (mo 1%) , B TO BpeMsA Kak [UIs MarHe-
THTOB BTOPOH I'pynnb! (TOHAIMTHI, FPAHOIMOPHTBI) XAPAKTEPHO HE3HAYMTEND-
HOe KoJMyecTBO Xpoma (mo 0,05%) u Banamma (o 0,33%) . Hukens B Hux He
YCTaHOBJIEH, 3 KOJIHYeCTBO MarHus He npeBbiaeT 0,03%,

2. CpaBHMTENbHOE H3yyeHMe AKIECCOPHBIX MATHETHTOB MarmaTHYeCKHX
nopop Cpe/HeyeicKoro miyToHa ¢ MArHETUTAMK Pa3HOBO3PACTHBIX TPAHHTOH-
pos psana pernoHoB CCCP mokasano, uyro xak B rpanuTonnax CCCP, tak n B
marMaTHyeckux mnoponax CpenHeuellicKOro IVTYTOHA BbIENAKWTCA [Ba THIA
MATHETHTOB, OT/IHuaKlHecs conepxanuem Cr, Ni, V u Mg. Marsetuts! nepBoro
THIA XaPaKTePH3YWTCA MOBbILIeHHBIM KomuyecTBoM Cr, Ni, V u Mg, a BTOpO-
ro — He3HAUHTENBHBIM KOMUECTROM YKA3aHHLIX MemenTon (1abn. 4) . Marne-
THTBI NIEPBOTO THMA OGBIYHO MPHCYTCTBYWT B MOPOJAX, KOTOPLIE IO PAMY NPH-
3HAaKOB MOXHO paccMaTpuBaTh KaK IMddepeALMaTsi TPaxHaHOE3HTOBOH HITH
Tpaxuba3anbTOBOH MAarmel, reHepalMa KOTOpPbIX MPOHCXOOMT B rNTyDOKHX ro-
PH30HTAX 3eMJIH. MarHeTHTBI BTOPOro THIA OGBIYHO BCTPEYAaKTCH B MOPOJAX —
MPOH3BOMIHBIX MNAMMHIEHHBIX CHMATMUYECKHX MATM, (OPMMPOBAHWE KOTOPBIX
OpoHcXouno B Gonee BBICOKMX FOPH30HTaX 3¢MHOH Kopbl. TakuM o6pa3omM,
aKIeCCOPHBIE MATHETHTbl KPHCTAUTHYECKHX NOPO[ HAPALY C OPYTHMH dakTo-
paMH MOTYT GbITh HCIIO/Ib30BaHbl [UIA BbIACHEHHA MX reHe3Hca.

3. BnepBbie B aKILIECCOPHBIX MArHeTHTaxX pOroBOOOMAHKOBBIX KBapueBHIX
rab6po Cpemueuelickoro mMaccusa OOHapYXeHbl XPOMILIIAHEIMILI, XapaKTep-
Hble, KaK H3IBECTHO, [UIA MAarMaTHYeCKHX NOPOJ, CBA3AHHBIX ¢ riTyGHHHBIMH
pacniaBaMH,

4. CpaBHeHHe XHMHYECKOTO COCTABA XPOMILUTHHETHIOB, IPHCYTCTBYIOLIHX
B poroBooGMaHKOBBIX KBapLeBbiX rab6po CpenHeuelicKoro IIyTOHa,C XPOM-
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LUMHHE/IMIaMH, oOHapyXeHHbIMH HAMH paHee B TPaHMTOMIAX 3aNAJHOM YacTH .
KaBaneposckoro paiiona [6], mokasano, uro oHM 6im3xu apyr apyry. s
XPOMLUTKHEIMAOB NEPBOrO ¥ BTOPOTO PaHOHOB B OT/IHYHE OT XPOMLUITHHEH-
JOB  yIbTPAOCHOBHbIX TOPOJl XapaKTepHO MOBBIILIEHHOE KOIMYECTBO *elle3a
H COOTBETCTBEHHO NMOHW)XeHHOEe XpOMa, MaTHHA H alnwMHHHA. Oco6eHHOCTh cac-
TaBa HMCCTIe[JOBAaHHbIX XPOMLINTHHEIHOB MOMTBEPKEAET CBA3L CONEPKAMX
HX MarmMaTHYeCKHX IMOpO[ ¢ TPaXHAHAE3HTOBOH WM 0a3aJlbTOBOH MarmMoi,
¢$opMHpOBaHue KOTOPOH MPOHCXOIMIIO B ITTYGOKHX FOPU3OHTAX 3eMIIH.

5. Ha npumepe psana pernonos CCCP xopoiuo BUOHO, YTO MarHeTHTHI ABJIA-
TCA He TOJIBKO WHOMKAaTOpPaMH TeHe3Mca TPaHMTOMIOB, HO H HHIMKATOPaMH
HX PYIOHOCHOCTH.
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A. HHMBAJIbBHHKOBA, M. ITAJIMBLIOBA, B. FEHJI,
A. MAUWITAJIKA, M.M. APAKEJIAHL

BHOTHT H3 PKHYAHCKOIO 'PAHHTA H Er0 BOTATBHIX
BHOTHTOM KCEHOJIMTOB (MCCP, CPEJAHEYEWCKHHA TJIYTOH)

3HaueHHe MCCIIe[IOBAHHA KCEHOIHTOB [UIA MHTEPNpEeTaLlHH MNpPOHCXOXK/e-
HHA TPAHOIMOPHTOB OTMevasoch MHOrMMM aBtopamu  ([6, 2] 1937 r.).
HM3yueHue cocTaBa KCEHOJIMTOB M CPaBHEHHE €ro C COCTaBOM I'DaHHTOMIOB, B
KOTOpPBIX COMJEPXATCA 3TH KCEHONIMTbI, MOTYT BHECTH CYLUECTBEHHbIH BKIIajl
B NO3HAHHE MPOMCXOXIEHHA N Pa3BUTHA TPAaHMTHOTO TeJa.

I'panntonnsl CpemHeuellickoro ILTYTOHa Ype3BbIYAHHO YHODHBI 1A M3y-
ueHMs KceHoNHTOB. OcHOBHas Macca rpaHMTOMIOB CpedHeuelIcKoro IUTyTOHa
ofpa3oBanack B BapHCCKOE BpeMA H, IO MHEHHI0O MHOTHMX TeONOroB, Npej-
craBnset coGod mMoc/ieoBaTeNibHble MHTPY3HBHbIe (aspl B pamiax OJHOTO
MHTpy3uBHOro uMksia. B CpepHevellickom muuyTose pasmuuaiot, no M. Ila-
TMBLOBO# [11], TPY OCHOBHBIX THNA TPAHUTOMIHBIX NMOPOA: rab6po-TOHANMT-
TPaHOIHUPHTOBBIH, MOHIUOHHT-CHEHHTOBBIH H TPaHOJMOPUT-TPAHUTHBIH. Piu-
YAHCKHH TPAaHUT TUITHYEH [UIA IPaHOJHOPHT-TPaHETHOTO THIIA.

Ipencranser ox nopdupoBumHbi GHOTHTOBBIA TpaHMT [8], Konebio-
HWIMACA MO cOCTaBY OT TPaHO[MOPHTA /10 3/IAMeIUTHTa. PXMYaHCKHM rpaHUTOM
CTIOXKeH MAcCHB TUTOMANB0 0Koo 70 XM?, paciosioKeEH sl B CeBEPO-BOCTOY-
Hoi wacTH CpenHevelickoro rulytoHa. CuMTaeTcs, IO DPXHUYAHCKHH TPaHMT
NpeAcTaBNAeT CaAMYyH MOJOLYH HHTPY3MBHYI a3y mmytoHa [10], I'eomo-
THYECKVIC NIG3HIMI0 PXUYAHCKOTO TPaHuTa WITKCTPHpYeT pHc. 1.

CocTouT pXHMYaHCKMA TPaHHT M3 OMOTHMTa, KanMuumara (OpTOKIA3a, pexe
MMKPOKIIMHA) , IUIATHOKIIa3a (Anl - ) u KBaplia. AKLeCCOpHbIE MUHEpAJIbI
TMpeJiCTaBJIeHbI ANATHTOM, LHPKOHOM, CPEHOM M HIIbMEHUTOM.

Boratsie 6HOTUTOM KCEHOJNMThl THIIMUHBI [UIA PXKHYAHCKOrO rpauura. Pac-
NpoCTpaHeHbl OHH B MaccHBe HepaBHOMepHo. OBHaxenus B kapeepax (Mep-
HOBKa, [loyDeK) MOKa3bIBAKT, YTO KCEHONMTBI CKOHUEHTPHPOBaHbI HMHOTIA
B BEpTHKaJbHbIE MOJOCHI, MOIUHOCTbI0 N0 5 M. Pasmep KCEHONMMTOB IOCTH-
raeT B IOMNePeYHHKE HECKONbKMX [HeuuMerpos, popma ux mbo oxpyrnas
[0 LIAPOBHMMHOIM, MMG0 OCTPOYTONBHANA, KOHTYPbI Pe3K0 OrpaHHYeHbI.

MuHepa/lbHBIH COCTAB KCEHOIMTOB TOCTOAHEH: OHOTHMT, Maruokinas (onH-
KIla3), Kanuumat (OpTOKINas, pexe MHKPOKIMH), KBapll; M3 aKLECCOPHBIX
MHHEPAJIOB ITPEeMMYILUIECTBEHHO Pa3BHTBI AlATHT, UHPKOH, ChEH W pYIHBIH
MHHepaJl (MIIbMEHHT), B OTAENIBHbIX CITyYafX OPTHT. ANATHT NPHCYTCTBYET BO
BceX KCEHONIMTaX B 3aMETHbIX KonHMuecTBaX. COOTHOLUEHHA Mexay caiuvye-
CKHMH M MaHYeCKHMH MMHepalaMH B OT/IeNIbHBIX KCEHONMTaX BapBHPYIOT.
Ilnsa KceHoMMTOBR, 0GOralleHHBIX LBETHRIMH MHHEPAIAMH, THITHYEH OLEJIAPHBIH
KBapll (OKpyTnble KBapueBble 3epHa CPAaBHMTENIBHO GOINBILIOro pa3Mepa, ¢
pe3Kkoil KaeMKo# M3 GHOTMTa). B KCeHONMTAX ¢ MOBBILIEHHBIM COMEpPXKAHHEM
CATHYeCKHX MHHEpPalOB XapaKTepHbl MOPGHPOBHIHbIE BhIJENEHHA MONEBBIX
umatoB (pexke kBapua). BHOTHT ABNsETCA eIMHCTBEHHBIM MArHE3HAJbHO-
HEJIe3UCThIM MMHEpasioM, NpUCYTCTBYOWKM B GombiioM konuuectse. Coc-
TAB KCEHOJMTOB KojeBlercs OT MeNaHOKpPaToBBIX KBapLUEBLIX MWK pPOJHO-
PHTOB W MHKPOrPaHOAHOPHTOB [10 MHKPOTPAHHTOB M KBapLEBbIX CHEHHTOB.
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Puc. 1. Teonoruyeckas 06GCTAHOBKA MACCHBA PXHUAHCKOTO IPAHMTA B CPeHEeUICKOM
MTYTOHe

1 — ocnoBrble noponsl; 2 — GuoTHT-aMpuGoNOBLII ToHaMMT (casaBckuit Tvm) ; J — Guo-
THTOBbIA TPAHONMODPHT-TPOHIbeMHT (MoXapckuit THN); 4 — pHKWNAHCKHI GHOTUTOBBI
rpaHMT (NMYHKTHP — AaNUIMTOBbIE NEAKOrpaHUTHI); 5 — BepXHeNnpoTepo30ACKHe OCAINOY-
Hble MOPOAbl (I/IHHHCTBIE CNIAHLUEI, TPAYBAaKH) (MYHKTHPOM MOKa3aHa TPaHMUA KOHTAKT-
HOTO Opeosa MAYTOHA); 6 — HMKHENANeo3OMCKHE OCBJOYHBIE MOPOMbI; 7 — MepPMCKHe
M MeNloBble MNaTHOPMEHHbIE OCANOYHBIE TOPOABI € TAMLKAMHM DPXWYAHCKOTO TPAHMTA
B MepMH)

Bsicokoe conepxanue GHOTHTA M anmaTHTa B KCEHONHMTAX COJIHXKAET ITH MOPOJIbi
¢ namnpodupam.

OtmumTenbHOM 0cOGEHHOCTRIO KCEHONMTOB ABJIAETCS BapHALMA HX CTPYK-
Typ NpH NOCTOAHCTBE MHHEPaTbHOTO COCTaBa. B pane ciyuaeB CTPYKTYpbI
KCEHOJIMTOB MOXHO CUMTAaTh THIIMYHO MArMaTHUeCKMMH (HanpuMep, MHKpO-
TPaHHTOBasA, NceBRooduTOBAA, NOPOUPOBUIHAA M [Ip.), B APYTHX CIIyuasdx —
MeTaMopduueckMMH (MapajUlesibHasA, re/MuMTOBafA, nopdupobnacTuyecKas,
permukToBas ¥ fp.). buotur 06pasyer relMUMTOBBIE CTPYKTYPbI M arperaTHble
CKOIUIEHHs, HalOMHMHawlIKe McesroMopdo3sl. [lapannensHas OpHEHTHPOBKaA
GHOTHTa B HEKOTOPBIX CITy4yasX Pe3KO BBIPaXEHAa M HE3aBMCHMA OT pacrpe-
JENeH!sA CBETIIbIX MHUHEpATIOB.

B pxuyaHCkOM rpaHMTe OHMOTHT MPHCYTCIBYeT B BHE MENKHMX aJIOTPHO-
MOp(]HBIX HelllyeK; CoOepiaHue ero konebnercs or 5 mo 7%.

B xcenonmurax 6GHOTHT 0Opazyer B GOJBIIMHCTBE CilyuyaeB TOHKHeE, MIHO-
mopbHble HemedopmupoBaHHele ueuryikd. Hepegko GHOTHT B BHOe BKIo-
YeHHH NPHCYTICTBYET B CaJMyecKMX MuHepanmax. Yacro o obpasyer Hempa-
BHJIbHbIE CKOIUIEHHSA, COCTOALUME M3 MenkuX ueuryek. IlomoBGHble cikomneHHs
BGHOTUTA CUMTAIOTCA MHOT[A TPOABJIIEHHSMH BTOPHUYHOH GuoTurH3aumu. “Jlei-
cTl” GHOTHTA UMeIOT YacTo 3ybuatyio dopmy. Copepikanue GHOTHTA B KCEHO-
muTtax konebnerca or 20% B Gonee kucnbix 0o 50% B HauGoiee OCHOBHbBIX
pazHoBuHOCTAX. IIBeT GuoTHTa KpacHOBaTO-Gypblil. Bo Bcex THmax usyuae-
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TaGnuua l
Pe3ynbTaThl reOXpOHONOTMYECKOTO AaTHPOBAHHA GHOTHTOB

O6pasen TMopona :l:oc;o orGopa 2::‘““’ DI Fet(F e, + Mpg)

24 Pxuuanckuit rpamut  JloyGek 340 £ 11 0,69
(BMelUAOLIAS TOPO-
ng)

22 BHOTHTOBRIH Mena- Iloy6ex 346 £ 10 0,67
HOKPpAaTOELIH KBap-
ueBslft FPAHOHOPHT
(KCEHOHT)

28  BHOTHTOBBIA Mena- CroeTHue 348 £10 0,64
HOKPATOBLIH# KBap-
ueBbI#t THOPHT
(KCeHOMHT)

MEIX TIOpof GMOTHT GOrar IIeoXpOHYeCKMMH OpeOjlaMM OKOJIO BKIIKOUEHHI
CyGMHMKPOCKOMNHUYECKHX aKIIECCOPHBIX MHHEPAJIOB.

B Tabn. 1 mpuBeMeHB! pe3yJIbTaThl ONpe/ie/leHHaA abCoMoTHOrO BO3pacTa uay-
yapumxcs OWorHToB K-Ar meromom. IlomyueHHblE pamMONOTHYECKHE [aThl
6mu3kn mexay coboii. Onpenenanocs comepKaHHE MaKpOIIEMEHTOB M3
pXuuaHCKOro rpanuta (06p. 24) H ABYX KceHonmutoB (06p. 22, 28) (1abn. 2).
OT/MuMA B KOJIMYECTBE MAKPO3ITIEMEHTOB OTPaXKeHb! B Tabn. 1 M Ha BapHalLMOH-
HbIX puarpamMmax (puc. 2), B KOTOphIX mo abcumcce OTIOXKEH NOPANOK
yBenuuenns koadduumenta xenesncroctu Fe, (Fe, + Mg) . U3 rpacuxa BHaHO,

TaGnuma 2
Xumuveckuil coctas nopon

Bec.% | 06p.24*| 06p.22 | 06p.28 ;’ 103* ) o6p. 28 ;)"0_4' 06p. 28
Si0, 71,63 68,75 62,75 Sc 18 Eu 1,5
Al,04 14,43 12,97 13,00 v 120 Tb 1,5
TiO, 0,23 0,60 0,87 Cr 160 Dy 4.4
Fe, 0,4 0,52 1,10 1,17 Co 32 Tm 1,7
FeO 0,78 2,17 4,14 As 20 Yb 1,7
MnO 0,03 0,06 0,08 Rb 430 Lu 0,3
MgO 0,46 3,17 5,13 Sr 550 Hf 9
Ca0 1,61 1,42 291 Zr 395 Ta 2
Na, O 3,71 2,75 3,14 In 0,07 Hg 14
K,0 5,45 5,55 3,60 Sb 2 Th 24
H,0" 0,32 0,43 0,78 Te 42 v 13
H,0~ 0,37 0,19 0,30 Cs 65
P, 05 0,19 0,36 0,85 La 60
BaO = 0,10 0,07 Ce 90
K, e 0,45 0,82 Nd 68
99,73 100,07 100,27 Sm 7

0-2F -0,18 -0,34

9989 99,87

* Homepa o6pa3suoB CoOTBETCTBYIOT HOMepam B Tabn. 1.
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Puc. 2. BapuaipioHHble [HATPAMMbI a

MaKpO37IeMEHTOB B mopopax (@) u 6uo- 2l 23
™Tax (6) 2822 24 26 WIERUN

LI N B r T T T T 11

Si 7 St
YTO pPHKMYAHCKHA rpaHHT O06nma- JJ F [/" L‘;‘,’[
AaeT, B OTIMUME OT COfepka- . 5r n
IMXCA B HEM KCEHONMTOB, Go- 5 ¢ [,,._‘n_&.a_g_a
Niee  BBICOKHMH  COMIEPKaHHAMH Eo_a_ii-—a /’ /.’; AT °
Si, AluNauoTHOCHTENBHO HH3KH- 4 o
muTi, Fe*?, Fe*?, Mg u Mn. Co- 1. ALY o
nepxanna K u Ca npotuBomnomnox- 425 ——fes
Hbl. [lpuMevarenbHO, 4YTO KOJNH- 40, o
yecTBO OGOMX 371eMEHTOB B pxXu- 46 T gz . T
YaHCKOM FpaHHTe H Gonee KHCloM z[ \\ q /[ =080
KceHonmuTe (22) MOYTH OJHO H TO ; i o ©
e, a B Horee OCHOBHOM KCEHONH- 2r A a J °_~<
F

1e (28) KONMMYeCTBO KaiuA 3Hawd-  / ey

TENMBHO HHXXE, a KaJbIMA BbILUE.

Fe?*
310 OBYCNOBNIEHO HAMMYMEM Ka- ”IE \ fr'; Fed*
JMIINATa B KceHomuTe (MpoGa22). 47 * IE o' _socm

CopepxaHHA Makpo- H MHKpO- 47 - 24 "
NIEMEHTOB B GHOTHTAX W3 pXHYAH- Fe ”E Fe™ 0,029
CKOrO FPAaHHTA U COAEPKAILMUXCA B
HeM KCEHOJIMTOB NMpHBENEHbI BMec- 44 55
Te CO CTPYKTypHbIMH dopmynamu 44 Mg 8o, Mg
6uoTuTOB B Tabn. 3. { ‘\\0 17 T~ 0,

Kak cnepyer u3 1abn. 3, or- 7 8
OenbHbIe GHOTHTEI He oTnMuawTca 44 ‘&:““\] 4;;;; Nn
3aMETHBIMH Pa3JTHYMAMH B KONH- JE " y78 "

yecTBE TIJIaBHpIX JnemMeHToB. [lo a5~ Mo o
CpaBHEHMIO C GMOTHTAMM aHaiorw- 2 oL %‘/—‘o 4% .o
YyHpIX MOPOM, OHH OTJIHYAKTCA J[f__" é,[ e fo—o—ft—
Cpa.'BHHTEJ'l]:HO BBICOKHMH COJlep-
waHuAMH Si0,(38,01-38,83), no- 267370 387 467 69 46 45
HIKEHHLIMH COTIEpXaHusMH Al, O, opod Per[(Fey* M9) gyamumos
(12,85—14,94), BBICOKHM KO-
nnuecrBoM MgO (13,51-16,19), Gomee Huskum FeQ (9,26—1197) u
B CBA3H C 3TMM TNOBBILIEHHBIM KomnuyectBoMm Fe,0; (5,06 —6,46).
KonuyectBa [OpyrMx 37IeMeHTOB HAaXOJATCA B [Mpefenax HOaHHbIX, [pPH-
BO[MMBIX [UIA GHOTHTOB “'CpefHHMX™ WJIH KHCJIbIX NMOPOJ M3BECTKOBO-LIENIOY-
Horo pama: TiO, (2,10-2,92), MnO (0,25-0,29), Na,0 (0,14-0,26),
K,O (8,29-8 89} Jlna GHOTHTOB B LiEJIOM XapaKTepHa MOBBILLCHHAS CTeMeHb
OKHCIIHHOCTH xenesa (Fe,O, [FeO = 0,43—0,63), Ha OCHOBaHHH YeTr0 MOXHO
6b110 GBI TOBOPHTB O ueﬁonbmon riy6une ux GopMHpOBaHHUA.

CtpykTypHbie (opMYyNbl GHOTHTOB pacCUMTBIBAJMCh Ha OCHOBe 24 aHMO-
HoB (O, OH, F) — nocne BbIWMTaHMA anaTHTa, OHM MpHBeleHbl B Tabn. 3.

Uncno katuonoB mexay cnoamu (K, Na unn Ca) Bcerpa vuxe vyem 1,00,
CyMMa OKTajipHYeCKHX KAaTHOHOB y Tpex OuoruroB (0bp. 21, 23, 26)
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Copepxanne MAKPO- H MHKPO3JIEMEHTOB H

Ta6bnuuna 3

CTpyKTypHbie dopMynsl GHOTHTOB

InemMeHTsI 24 23 27 22
1 2 3 4 5
Si0, 38,34 38,37 38,01 38,17
A1,04 13,89 13,05 14,72 12,85
TiO, 2,50 2,92 2,50 2,73
Fe,0, 6,32 6,30 6,30 6,46
FeO 11,94 11,97 11,07 11,57
MnO 0,28 0,29 0,27 0,27
MgO 13,55 14,12 13,51 14,61
Ca0 - = 0,10 -
Na,0 0,16 0,14 0,14 0,14
K,0 8,53 8,68 8,54 8,54
Fe 1,27 1,35 2,06 1,17
H,0" 2,65 1:83 2,06 2,43
H,0~ 0.44 0,31 0.38 0.37
Fe,/(Fe, + Mg) 0,69 0,68 0.68 0,67
Si 7,90 2,94 2,88 2.91
N AV 1,10 1,06 1.12 1,09
s 4,00 4,00 4,00 4,00
3apan (-1,10) (-1,05) (-1,12) +  (-1,09)
>~ AVl 0.13 0,12 0.19 0,06
" Ti,, 0,14 0.17 0,14 0.15
g Fe)? 0,36 0,36 0,36 0.37
s Fe 0,75 0.77 0,70 0.73
= Mn 0,02 0.02 0,02 0,02
5 Mg 1,52 1,61 1,53 1,66
= ) 2,52 3,05 2,94 2,99
3apsa (+0,62) (+0,92) (+0,72) (+0,73)
> Ca - - 0,02 -
Na 0,02 0,02 0,02 0,02
K 0,82 0,85 b,82 0,83
3 0,84 0,87 0,86 0,85
3apsan (+0,84) (+0,87) (+0,86) (+0,85)
OH 1,33 0,93 1,04 1,23
Fe 0,30 0,33 049 0,28
(OH + Fe) 1,63 1.46 1,53 1,51
0 10,37 10,74 1047 10,49
b2 12,00 12,00 12,00 12,00
3apsan (~0,36) (-0.74) (-0,46) (~0.48)
Cl 200 180
v 230 200 200
Cr
Br 50 100
Rb 0,10% 0,17% 0,20% 0,15%
. In 0,4 0.3 03 0,3
o Cs 260 180 350 230
b La 300
= Sm 13 8.7
& Dy 5.3 24 3.9 24
v 2 23 | 23

21 25a 25 28 26
38,27 38,45 38,44 38,52 38,83
13,90 14,94 14.46 14.49 13.88

270 2,30 2.20 210 290

6,10 6,00 5,06 5,11 5,82
11.54 9.80 11.84 11.09 9.26

0.28 0.27 0.25 027 0.27
1458 14.46 14,52 1492 16,19

0,16 0,14 0,26 0,20 0,16

8,56 8,82 8.29 847 8.50

1.25 2,06 1,65 2,57 1,67

1.83 208 2,50 211 2,05

0.38 0.82 0.46 - N

0.66 0,65 0,65 0,64 0,61

2,92 2,90 2.89 7.89 791

1,08 1.10 111 111 1.09

4,00 4,00 4,00 4,00 4,00
(—1,08) (-1,10) (-1,11) (-1,11) (-1,09)

0,17 0,22 0,17 0,17 0,13

0.15 0.13 0.12 0,12 0.16

0.35 0,34 029 0,29 0,33

0.73 0.62 0.74 0.69 0.58

0.02 0,02 0.01 0.02 0,02

1,66 1,62 1,63 1.67 1.81

3.08 2,95 2,96 2,96 3.03
(+0,99) (+0,70) (+0,64) (+061) (+0,84)

0.02 0,02 0,03 0,02 0,02

0.83 0.84 0.80 081 0,81

0,85 0.86 083 0,83 0,83
(+0,85) (+0,86) (+0,83) (+0,83) (+0,83)

093 1,04 1,25 1,05 1,02

0,30 0.49 0.39 061 0.40

1.23 1.53 1.64 1,66 1,42
1077 1047 1036 10,34 10,58
12,00 12,00 12,00 12,00 12,00
(0.7 (~0,46) (~0,35) (~0,34) (~0,58)
180 290 160

170 300
260 300
58 20 55
0,20% 0,20%
0.3 03 0.3
150 280 250 150
190 12
21 2 -:;
3 2 ;
: '38 14 9.5 13
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He3HauutenbHo npebimaet 3,00. "H3bbIToK™ MOXeT GbiTh 0OYCNIOBIICH TeM,
uro yacth Mg Haxomurca B nosuummn X (cp. @ocrep, 1960) ; onHako He HCKITio-
YeHa M AHaIHTHYecKas oumbka B onpemenemnu H,O". Komuuecrso H,O" y
6uomnTop 21, 23, 26 — mo CpaBHEHMI0 C OCTaNbHBIMH Obpasuamm — Gollee
HU3Koe. JIOMMHAHTHBIM OKTAa3[PHYECKHM KATHOHOM BHOTHTOB sBIAeTcA MgE;
KOJIHYeCTBO aTOMOB MarHus koneGnerca B mpepenax 1,52—1,81. Terpaon-
PHYECKHe KaTHOHbI Mpe[CTaBleHbl KPEMHHEM H alioMHHHeM. Uncio atomos
Al, HeoGXOIMMMBIX [JIS 3aMONHEHMA TeTPa3ipHUYECKHX MO3MIMIA, HH3KOE, BCETO
Jmurs 1,06—1,12.

Yucno onnoBaneHTHeix aHHoHOB (OH, F) Bcerna Hike, uem TeopetHuecku
npepnonaraeMas cymma 2,00; oHo BapwupyeT B npenenax 1,23—1,66. B coot-
BETCTBHH C 3THM YHCIIO MOHOB OKHCIIOB Bcerna Bbuile, dem 10,00 (10,36—
10,77).

Hayuennsle GHOTHTBI OTIMYANTCA OYeHb OMM3KHM (MPaKTHYECKH MWIEH-
THYHBIM) OTpPHLATE/IBHBIM TETPa3OPHUECKHM 3apANOM; HO 34TO MOJOXKHTEIb-
Helfl OKTajpHYeckKui 3apan konebnerca B mpemenax 0,62—0,99. Bapuaumu
OKTa3pPUYECKOro 3apsAga OOYCIIOBNEHbI BapHalLMAMM B 3aMEILEHHH HOHOB
R** Ha womst R**. Y GHOTMTA PXMUAHCKOTO I'DaHMTa, IO CPABHEHHIO ¢ GHO-

THTOM KCEHONTMTOB, HauGojee HH3KOE copepxanue HOHOB R** B okTasmpuue-
CKHX TIO3MUMAX H B COTJIACHH C ITHM HauGonee HH3KHH OKTa3APHYECKHH 3apAazl.
CpaBHMTENIbHO BBICOKOE 3aNOIHEHHE OKTA3IPHYECKMX MO3MUMHA y BGHOTHTOB
(cM. BBILLE) MOKA3BIBAET, YTO HEHTPANTH3AIAA NOIOXKHTENBHOTO 3apAia  NPOMC-
XOMHT He 3a CYeT He3aNoJIHEeHHBIX TETPajJIPHYeCcKHX IMO3MLMH, a 33 CYeT 3apAja
aHHOHOBOW TIpYTINbI, KOTOpbIH Takxe nomsepxeH BapuamuaMm (0,34—0,77).

CoOTHOLLIEHHA MeXOy 3MeMeHTaMH OKTa3[pHYecKKOH TPYTIbI [UIA H3YUeH-
HbIX GHOTHTOB MOKa3aHbl Ha TPEYTONbHOH muarpamme Mg — (Al, Fe** Ti) —
(Fe**, Mn?**), noctpoennoii no ®octepy (puc. 4.) Bce u3yuennsie GHOTHTHI
33HMMAIT Ha 3TOM rpadukKe HeOGBIKHOBEHHYH MO3WLMIO: OHH CKOHUEHTDH-
POBaHBI B TIpYNNy, TeCHO NpHMBbIKaioiyw K obmactu, koropyio ®octep
(1960) orpaswukna s GHOTHTOB H3 TPAHHTOB, HO BHe ee mpepenoB. Casur
obnacTH, 3aHHMaeMOH H3yYeHHbIMM OHWOTHUTaMH, BhI3BaH CPABHMTENIBHO BbI-
COKHMH copepxanuamu Mg (ocoGeHHO y GHOTHTOB H3 KCEHONHTOB) M MO-
BbiuIeHHof noneit R** uonos (ocobenno Fe**).

Ina Toro uroBbl MccnegoBaTh KonebaHWs B CONEPXKAHMAX OTAENBHBIX
37IeMEHTOB y GHOTHTOB H YCTaHOBHTb WX BapHalUMOHHbIe TpeHapl, GbuH mo-
CTPOEHBI BapHALMOHHbIE [HAarpamMmsl (puc. 2 [NS MaKpO3NeMEHTOB M pHC. 3
s mMukposneMentoB). Ha oBoux rpadukax Ha opOmHaTe HaHeceHBl copep-
aHHS JNIEMEHTOB, a Ha abcuucce — kodpguument Fe, (Fe, + Mg). Pacrio-
noxenne GMoTHTOB MO Bo3pacTamMio Koddduumenta Fe, (Fe, + Mg) nosso-
NfeT ONHOBPEMEHHO CPABHMBATh BApHALMOHHbBIE TPEHOBI OTHEJBHBIX 37Ie-
MEHTOB GHOTHTOB M MOPOJ B 3aBHCHMOCTH OT HX )KE/Ie3HCTOCTH.

M3 rpaduxoB puc. 2 cnemyer, uto cofepxkanus snemeHtos Si, Ti, Mn,
Na #K B GMOTHTaX NMpaKTHYECKH IOCTOSHHBI M He3aBHCHMBbI OT Ko3hduiuu-
enra Fe, (Fet + Mg). ComepxaHns ocCTambHBIX MHKpodnementoB (Al, Fe u

Mg) y 6uoruroB Gonee BapuaGensHbl, HO IIPH 3TOM OHM YKa3biBAKT HA OIpe-
Hie/leHHbIe BAPHAIMORHbIE TPEHIbI, 3ABHCAIME OT MArHE3Ha IbHOCTH OHOTHTOB.
Conepxanus Fe** u ocobenno Fe?* B Hanpasnenym k MeHee MarseauansHoMy
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KOHIY rpapHKa yBETHYMBAIOTCH, MEXIY TeM KaK COIepKaHHA AV y oco-
GeHHo Mg B 3TOM HanpaBlieHHH MoHWKawTCcA. OJHAKO 3TO yMeHbIUEeHHe Kaca-

eTCHA TOJIbKO AIVI, MeXOy TeM KaK KOJIHYeCTBO AllY OCTaeTca MPaKTHYECKH
NOCTOAHHBIM, 4TO OOYCNOBNEHO OTHOCHTENBHO TNOCTOAHHBIM COJEPXKAHHEM
KpeMHHA B OHOTHTaX.

BapuamionHsie Tpernpl mexary Fe?' —Mg u mexay Fe Ha puc. 2
OTPaXaKwT B3aMMHOe M3OMOpdHOEe 3aMelleHHe ITHX JNIeMEeHTOB B OKTa-
JIPHYECKHUX MO3HUMAX OHOTHTOB. BapHaumoHHble TpeHIbI A MaxKpodie-

3+ Alvl

mentoB (Fe**, Fe?*, AVD y Mg) uMeloT TIaBHBIA HAKJIOH M OTPAaXaioT CTe-
NeHb MarHe3HanbHOCTH OHOTHTOB. ONHAKO pa3HUMA MekIy COCTaBOM BHO-
THTA H3 PXKHYAHCKOTO TPAHHTZ M COCTABOM GHOTHTOB M3 KCEHOJIMTOB OHM He
OTpaXxaior.

TlpuuMHa YCTAaHOBIIEHHBIX BapHALUMOHHBIX TPEHOOB UIA MaKpPOJJIEMEHTOB
He MOXeT ObITh CBA3aHA C NapareHe3WCOM BMOTHUTOB, TAK KaK IapareHe3’uc
HCCTIEIOBAHHBIX GHOTHTOB OIMHAKOB. BHOTHMT ABNAETCA €NMHCTBEHHBIM Ma-
(HYeCKHM MMHEpaloM, OH HaXOOHTCA B acCCOLMALMH C KBapLeM, KaJHeBbIM
UmaToM M mnaruokiasom. OnpepeneHHble 3aBHCHMOCTH B COMIEPXKaHHH dJle-
MEHTOB MOTYT ObITh CBA3aHBI C XHMHYECKHMH (pakTOpaMM Marmsl H ee Tep-
MOJHHAMHYECKHMH YcnoBHAMH. [lockonbKy XHMHUYeCKHH COCTaB MOpPO.
Gyner oTpaxate 3TH (aKTOpBI, BAPHALMOHHBIE 3aBHCHMOCTH, ONpeeneHHbIe
IUIA OTMEeNBbHBIX 2JJIEMEHTOB B OHOTHTax, OTPAaXAaKT BAPHALMOHHLIE 3aBH-
CHMOCTH 3THX 3/IEMEHTOB B nopopaax (puc. 2).

Zr 23
25 28 258 22 27 Z# N®  Puc. 3. BapHalHOHHAA JMAarpaMMa MHKpO-
o ,/' | R e 3M1eMeHTOB B GoTHTax
” o
2006 © “ 5B Puc.4. iyarpamma Mg - (Fe®, Al Ti) -
000 Rb u\’ (Fe®, Mn**) mns Guomuron uar‘paun'roa 2,

rpanom&opn'ron (3) W KBapueBbIX IMOPHTOB

44+ In (4) — nmo ®octepy [1960], u mayuaemmix
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KonuuectBo MarHusa yObiBaeT OMHOBpeMeHHO B GMOTHTax W B mopolax B
HANpaBJIeHWH yBelWueHHs kodboummenta xenesucroctn Fe, (Fey + Mg).

Ilna xene3a orMevaeTca obpaTHasa 3aBHcHMoOCTb. KonnuectBa 060MX HOHOB
Fe?* u Fe’* ypemnmBaiorcs B yKa3aHHOM HANpaBlieHHH Y GHOTHTOB W yMeHb-
LIA0TCA B IOPOOAX.

YkazanHele 3aBHCHMOCTH Mexay Mg u Fe oGeiuHbl 1 0GyciioBneHs! conep-
*aHHeM Si B mMaTepuHCKMX nopopax. C yBenuueHHeM cofiepXanus Si B mopo-
le KoHmeHTpamis Mg B GHOTHTax NMOHMXaeTcsi, a KoHueHTpauua Fe ysemn-
wiBaerca. MpenTuunsie mammbie npusopar [7,4,5,1].

Conepxanne amomuEna B uenom (Al) B mopopax yBenWumBaeTcs B
HampaBJieHHH K Gornee Kene3HCTOMY KOHIY rpadHka, OTpaxawilieMy COCTaB

pAuaHCKOro rpanHTa. B GHOTHTaX collepxaHHe AVT g YKa3aHHOM Hampas-
JIeHHH TIOHWXKAETCA.

Si, Ti, Mn, Na u K — Mexny conepxaHHAMH 3THX 3JIeMEHTOB B GHOTHTaX
H B IIOPOAAX HENb3f YCTAHOBHTh HUKAKHX CBA3EH.

CopmepkaHua MHKPO3NIEMEHTOB B GHOTHTaX NpuBeleHbl B Tabn. 3. Bapua-
LUMOHHbIE [MATPAMMBI Ha PHC. 3 OTPaXKalT BAPHALMM COMAEPKAHMA HEKOTO-
poix MuxpoanementoB (Rb, Zn Cs, Dy u U) B 3aBHCHMOCTH OT yBENHUYEHHSA
k03 duimeHTa KeNe3UCTOCTH Fex (Fey + Mg) GuoturoB. W3 pMarpammel
sAcHO, uTo comepxanus Cs, Dy u V 3ameTHo konebimoTcst, HO B LEJIOM OHH
YBe/IMUHBAIOTCA B HalpaBlieHWH OT OHOTHTOB Gollee MarHe3WanbHbIX K OHO-
THTam Gonee xene3ucteiM. Copepxanns Zn ¥ Rb y Bcex BHOTMTOB NMOCTOSH-
Hble; KONHYeCTBO Zn y BGHOTMTOBR M3 KCEHOJIHTOB Bbille, a KoymuecTBo Rb,
HaobopoT, HIXe, 4eM y OHOTHTA M3 PXHMYAHCKOI0 TPaHHTA.

3akmouenHe

borarteie GHOTHTOM KCEHONMTHI, BCTpEUalOILMeCs B MAacCHBE PXKHYAHCKOTO
TPaHHTa, OTJIMYAKTCA MOCTOAHCTBOM MMHEpPAaNbHOTO COCTaBa. 3aMeTHbIe Ba-
puaimMH 0OHapyXHBalTCA B KO3 (HIMEHTe XeNe3HCTOCTH H OYeHb 3HAYHTEIb-
Hbl B CTRYKTypax. [eHeTHueckHe B3aHMOOTHOILEHMS MEXIY PXKHUAHCKHM
TPaHHTOM H KCEHOJIMTAMH COCTABJIAIOT Mpe[IMeT HCKYCCHH. KCeHOMMTBI HecyT
TIPH3HAKH NEePBHYHO-MarMaTHYECKHX MOPOJ, THIA JIaMNpodHPOB, a IJIA HEKOTO-
PhIX pPa3HOBHIOHOCTEH XapaKTepHbl CTPYKTYphl MeTaMOpdHUECKHX MOpO..

IMo cocraBy GHOTHTEI M3 PXMYAHCKOTO TDAHMTA H €ro KCEHOJNMTOB OYeHb
6mu3xu. [lo cpaBHeHHI0 ¢ GHOTHTaMM aHANIOTHYHBIX KHCITBIX H CPeIHMX NOpO.
OH XapaKTepH3yeTCA MOBBILIEHHBIMH COOEpPXaHHAMH Mg M Si ¥ NOHMXXeHHbI-
mu — Fe?* u AL HeGonbume pasmuisi B COAEPXKAHMHM MaKpOdJIEMEHTOB 06-
HapYXHBAIOTCA B 3aBHCHMOCTH OT COOTHOLeHHS Fe, n Mg B nopopax.

bym3ocTh cocTaBoB GHOTHTOB PXXHYAHCKOTO TPaHHTa H COMEPXALIHXCA
B HEM KCEHOJIMTOB JIaMIpo¢Hponofo0HbIX NMOpoH, a Takxe OG/HM3KHe pe3ynb-
TaThl, MOJyUYeHHblE TEOXPOHOJIOTHYECKHM [ATHPOBAaHHEM, CBH/IETENIbCTBYIOT
O TOM, YTO GHOTHTBI KCEHOIHTOB H PXXHYAHCKOIO rpaHuTa 0Gpa3oBalmCch B
oueHb OmM3KHMX H3UKO-XMMHYeCKHX YycioBHAX. HaGmiomaemele BapHalmu
CTPYKTYP B KCEHOJMTaxX H pPe3KHe OrPaHHYeHHA KCEHONTHTOB MOXHO CUHTaTh
[10Ka3aTeNTbCTBOM TOTO, YTO 3TH KCEHONMTHI MOMAIH B TPAHHT YXKe B KOHCOIH-
[OHPOBAHHOM COCTOAHMH M YTO MEXIy KPHCTAJIH3alMeli KCEHOIMTOB H rpa-
lﬂglsra CYLIECTBOBAJI ONpeeieHHbIH HHTepBaJl BPEMEHH.
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KPUCTAJINIMYECKHUE [MOPO/bI
3AIMATTHBIX KAPIIAT

MPOBJIEMbI KPHCTAJUTMYECKOTO ®YHIAMEHTA
SANANTHBIX KAPIIAT

H.Il. CEMEHEHKO, b. IAMEBEJI, H.I1. WIEPBAK, I1. F'PEL[YJIA,
E.H. BAPTHHLKHA, J1. KAMEHHIIKHA, I' 1. ETHCEEBA,
H.K0. IEBKOBCKAA

TEOXPOHOJIOTHYECKOE CONMOCTABJIEHHE KPHCTAJIJIHMECKOI'O
OCHOBAHHA 3AMAIHBIX H BOCTOYHBIX KAPTIAT MO JAHHBIM
YPAH-TOPHA-CBHHIIOBOI'O METOJJA

Bospact kxpucTayumMueckux nopop 3anagubix M Boctounsix Kapnar neop-
HOKpPAaTHO pacCMaTpHBAICA B IMTepaType, B TOM YHCJIE H aBTOPaMH HACTOAILIEH
crate (1974), koTopsle npuBeny Bce HMelolMecs nauubie K-Ar ru Rb-Sr
METO[IOB MO KpHCTalNIH4ecKHM nopogam Kapnarckoro peruona. B manHoi pa-
60Te OCBeLEHB! TONbLKO pe3yNbTAaThl ONpEeJEeSICHHH BO3pacTa, BbIMOIHEHHBIX
CBHHLOBO-H30TONHBIM METOJIOM IO aKLECCOPHBIM MHHepanaM. YacTuuHo oT1-
Gop mpob6 M3 KpHcTayUIMYecKHX mopop 3anagueix Kapnar BINOMHANCA cOB-
MECTHO CJIOBALKHMH M YKPaMHCKMMM YuyeHbIMH. K coXaleHHIo, He BO Bcex
npobax oKa3anoch AOCTATOYHO AKUECCOPHBIX MMHEPAJIOB I BBIMOJTHEHHA
omnpeieJieHHH H30TOMHOrO BO3pacTa. B HacTosimee BpeMa Mbl pacrionaraem 20
ornpefeNneHHAMHE H30TOMHOIO BO3pacTa, MOJYYeHHBIMH YPaH-TOPHH-CBHHIIOB bIM
METOLIOM MO aKLECCOPHbBIM MHHEPAIAM KPHCTAUIMYECKHX MOopop 3amagHbIX
(12 onpepnenenwnit) u Bocrounsix (8) Kapnar.

I'eonornueckas NO3HUHA HCCTeAyeMbiX 0Gpa3nos

AKIIECCOPHBIE MHHEDANIBI [JIA ONpefeNeHHA H30TOMHOro BO3pacTa KpHCTal-
nuyeckux nopop 3amagueix Kapnat oro6paHel U3 Metasdpdy3HBOB M KBapLUu-
toB Crmuicko-I'emepckoro Pyporopes, U3 rpaHHTOMOB H MHTMAaTHTOB TaTpoO-
Benopun. ['eonoruyeckoe NnonoxeHue H neTporpaduyeckHii cocTaB Ned KoK pa-
TOBBIX T'PaHHTOB BENOpPH[, FpaHOIHOPHTOB TpuGeya, MHIMaTHTOB H CHHKHHe-
MaTHuecKHX rpaHuToB Huxamx Tarp, a Takxke rpaHyJIMTOB MONaHyGOHKyma
npuBeneHsl B Gonee pankeii paGote aBTopos [1].

I'panuToMpHble Mopoas! THNa “’Curia’™ — HaubBonee pacmpoCTpaHEHHAA pas-
HOBHIHOCTs nopop, Kpanesoronbckoi 301 Benopui. OHu npociiexxuBaoTcs B
MoJNIoCe UTHHOM 75 KM M LWMPUHO# 15 KM, BapbHpyA 10 COCTaBY OT GHOTHTOBO-
r0O rpaHO[HOpPHTA [0 KBaplieBoro fuopura. KonuyecrseHHo-MuHepalnbHbli coc-
TaB HauJoslee THIHYHOH Pa3HOCTH PAaCCMATPHBAEMbIX I'PAHHTOMJIOB,COTJIACHO
A. Kamenuukomy (J. Kamenicky, 1967), conepxut kpapu (40%), oprokias
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(11%) , nnakuoknas (mo 32%), 6uotut (16%), anaTHT, MarHeTHT, UHPKOH, TH-
TAHHT M [pyTHe aKlleccopuH. ['paHomMopuTel THNAa Curia GNHM3KH rpaHHTOMIAM
tuna [iomBHep, HO CHIIbHee IMHAMOMETAaMOP(H30BaHbI B CBA3H C AIBIIHACKHM
TeKTOreHE30M.

B KpaxneBckoii 30He KpaleBOronbckas KpHCTAINMYeCKas TONLLA XapaKTe-
pusyercs npeoGrnafaHueM NOCTKHHEMATHYECKHX I'PAaHHTOMIIOB Hall MaparHeiica-
MH, c/laHUaMH, aMpuOGONTHTaMH U pa3IMYHbIMH THIIAMH MHIMaTHTOB. BMmecTe ¢
TeM YacTb IPaHMTOMJHBLIX Tell B 30He MHIMaTH3allMM HMeeT XapakTep HeGyIu-
TOBbIX HIIH GHOTHTCOMEPXKALIMX I PAHOJHOPHTOB C HEPaBHOMEPHBIM, YacTo I10-
NI0CYaThIM pacnpefieNeHdeM OHOTHTA. ITO NO3BONAET 3aKIIIOYMTD, YTO B JAHHOM
cllyyae Mbl HMEEM /10 ¢ MHOTOYHCIIEHHBIMH MpeoOnafaoiMMH TelaMH Tna-
NIMHIEHHBIX Cy0aBTOXTOHHBIX HMHTPY3MBHBIX Tell B 30He aBTOXTOHHOH MHI-
MaTH3alMH.

B cBeTe 'M3N0XEHHOrO I'paHOMMOPUTHI THNa CHIJIa MOXHO paccMaTpHUBATh
KaK HHTPY3WBHbIE Tejia, B 3HaUMTeIbHOH Mepe oGoraiieHHbie KCeHOJIHMTaMH
CTaHLEB, KOTOphbie NMpH 06pa30BaHMH MarmMaTHYeCKOro pacrnapa GeUlM Henoc-
TaTOYHO pe30pOHpOBaHbl. ITOT OTHOCHTEJIBHO FOMOTEHHbIH paciiaB Obul Bbl-
TeCHEH M3 30HbI aBTOXTOHHOH MHIMaTH3alMH H aJIMHIeHe3a B BePXHI0W0, MEHee
H3MEHEHHYI0 YacTb pa3pesa C/IaHIeBOro KOMIUIEKCa, COXPaHHB, OJIHAKO, YePThI
CBOErO MajTHHTeHHOTO TIPOHCXOX/IEHHA.

Kpome nopop, curnaHckoro Thna, B KpaneBoronscioi 30He BCTPEYarTCA
Donee 1weno4HRIe TPAaHHTOMObI Bemopckoro Tvna. [lo npencrasnenuam B. 3oy-
Gexa [9],nocnennue sBnsA0oTCcA M0 KpaeBoi daumeii CUIIIAHCKUX IPAHHTOH-
[0B, NHOO MpeNcTaBIAKNT KOMarMaTHYHYIO HM CAMOCTOATENbHYI HHTpYy3uio. B
TO K€ BpeMA A McCleJoBaTeNled paccMaTpHBaeT HX KaK MPOOYKT KaTHEBOro
MeTacoMarTo3a CUITIAHCKHMX I'DaHHTOHMIOB, OCHOBLIBAACh HAa MPHCYTCTBHH B Be-
MOPCKHX TPaHMTaX BKIIIOYEHMH KBaplua B KaJIHeBOM MojieBoM umate [5].
O6a yka3aHHBIX THIA [ PAHHTOB OTHOCATCA K BapHCCKHM 006pa3oBaHHAM, OIHa-
KO paJJMOJIOFHYECKH OHM [10 CHX TIOp JaTHPOBAaHbI He GbUIM.

K Gonee nefikokpaTtoBoMy BelOpPCKOMY THIY OTHOCHTCA M rpaHMT I'ponuo-
ka. [lo BHeumHeMy OG/HMKY OH CXO[EH C THIHYHBIM BeOPCKHM TPaHHUTOM, HO
oTinyaerca, mo gaHHeiM . Kamenuukoro (1967), HOBONBHO H3MEHUYMBBIM
coctaBoM: KBapu — 32—34%, oproknas + MHKpOKIHH — 27-37%, nnaruo-
Kna3 — 16—23%, 6uott — 5—9%, MycKoBHT — 0—6%.

II. Ky6unu [8] npemmonaraer, 9To 1opdHpOBHAHBIHA I POHYOKCKHA TPaHHT
BO3HHK B CBA3H C MOJIOI0W (HEOM[IHOH) WHTpy3HMeH Marmbl, KOTOPas HCIOMb-
30Bajia [if NMOJbeMa IUIOCKOCTH cyBreplMHCKOTO HaIBUIra KpalleBorosibcKoi
TOJILIM Ha KpakneBcKyl. B mecte o160pa npoGe! rpanuta tHna I'ponuox (Ka-
MEHHCTas [ONIMHA, OTKOC [OPOrH MeXJy 03¢pOM M JIECHOH CTOPOXKOH) Mo
0BnMMKYy cXOHeH C rMOpHIHBIM FPaHMTOM M HaAXOOMTCA B 30HE MHrMaTHTOB. B
CBA3H C 3THM MOJHO MONararh, YT0 IPOHYOKCKHA THI IpaHMTa He ABIAETCH
NpoAyKTOM KPHCTA/UIH3ALMH OJHOPOAHOIO MAarMaTHYECKOro paciljlasa, a BO3-
HHK B CBA3H C METACOMATO30M M NpPOLECCAMHM BO3MEHCTBHA HAa BMeLLAOILHE
nopoibl OCTATOYHBIX pacTBOpoB. [lo peaynbTaTam KalWH-aproHOBOH IATHPOB-
ku S. Kautop [7] otHec popmupoBaHHe ITOro THNA IPAHHTA K BEPXHEMY Me-
ny (115 mnH. net) , HO MOCKOMIBKY MOPOJA CHIBHO MHJIOHHTH3HPOBAHA, TO [laH-
HbIH BO3pacT MPeCTABJIAETCA ~'OMOJIOXKEHHBIM® B CBA3H C BO3[IEHCTBHEM allb-
MHACKOro IMHaMoMeTamMophu3ma.
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Bce ckazaHHOe BbIllE OTYETVIHBO MTOKA3bIBAET, YTO HA JAHHOM 3Talle H3y4yeH-
HOCTH Hameuaetcsa JHIb oblas nocieqoBaTe/bHOCTy GOPMHPOBaHHA MPOAB-
JIeHHBIX cpeaM 00pa30BaHHH KPaleBOrONLCKOR TOMUM FPAHKTOMIHON CEPHH, B
KOTOpo# Haubomnee paHHHMM ABJIAIOTCA T'PAHHTOMMIbI CHITIAHCKOIO THIIA, d HAH-
Gornee MO3OHMMM rpaHHThl THNA I'poHYOKa.

OpHako TOuHaA JATHPOBKA IPAHMTOMJOB Pas3/iMUHBIX THIIOB OTCYTCTBYET, a
HX TeHeTHYeCKHe B3aHMOOTHOLLUEHHS elle OKOHYATeNIbHO He BbIACHeHbI. Peluie-
HHMIO 3THX BOMpOCOB, Ha Hall B3rJIA[, BO MHOTOM HOIDKHO CIOCOGCTBOBATH
H3yYeHHe aKLeCCOpPHbIX MHMHEepaloB T'PaHHTOMOB, KOTOpOe He TONbKO MO-
MOeT BbIABJIEHUI0 PaJIHONIOrHYeCKOro BO3pacTa IpaHUTOMIOB pa3fMYHbIX TH-
noB, HO M [acT ofpedeNeHHbH 06beM HHpOpMamMH 00 HX reHeTHUeCKO#H
npupone.

Kpucramyeckue nopoast Bocrounsix Kapnart, no akieccopusiM MHHepa-
71aM KOTOPBIX BBIIOJIHEHB] ONIpe/leNleHHsl BO3pacTa ypaH-TOPHH-CBMHIOBBIM Me-
TOJIOM, MpHHaANexaT GenonoTokckoi (MnarHorHeiicel, MUrMaTiHThI) H Gepiie-
Gauickoil (MeTaBynKaHuThI) cBUTAM. II0 re0XpoHONIOrHYECKHM JAHHBIM 110 PO-
I1bl TIEPBOH ABJIATCA CAMBIMM [PeBHHMH 06pa30BaHHAMH KpPHCTALTHYECKOIO
ocHoBanusa CoBerckux Kapnar u 3HauuTenbHO MHTEHCHBHee MeTamopdH30Ba-
Hbl TIO CpaBHEHHIO C IOCTIe[JHeH .

IMetporpacduyeckHii cOCTAB TMOPOJ KPHCTAUTHYECKOro OcHOBaHMA Boctou-
ubix Kapnar npusomwics B paGorax JI.I. Tkawyxa n JI.B. Typxama [2],
0.U. MaTtkoBckoro [3] K apyrux aBTOpOB M MO3TOMy 3JI€Ch HE paccMaTpHBaeT-
cs, Hike yka3piBalTCA NHILBb KpaTKas reojornyeckas NO3WLMA M MeCTO B3s-
THA BCeX U3yUYeHHbIX NpoD.

3anapusie Kapnatel. Av — metadsddysuB KHCIbIA W3 BEpXHEH 4acTH paspe-
3a y r. Jlo6umna; Av-2 — kucnsit Metaspdysus renbHMuKoi cepun y Crpo-
muma; I'Y-5 — rpanomsoput tHna “’'Curna’ u3 Benopuil; 1 — KBapueBbId IHO-
PHMT — rpaHOIMODPHT, TaTpH/IbL, Tpubeu, ceBe pHLIA CKNOH, AO/MHA BO3JIe JIECHOH
cropoxku; I'Y-2 rpanut thna “T'ponvox’, KpanteBorosbckas 30Ha BENOPH/L,
IX — rpaHHT, CHHKMHEMaTHYeCKHii THII, TaTpu/bl, Huskue Tatpel, noBopor fio-
poru bpesHo-Mukynam Boane nepesHu Boina Boma; V — rpanut neikokpa-
TOBBIH, Bemopupsl, 30Ha, Koryra, XepkHa, I'magomMopHa nonvHa ceBepo-BOCTOY-
Hee EnuaBer; Il — MHrmMaTtuT BhicoKooporeHuyeckuit, Tatpuael, Huskue Tat-
pol, mopora Tane-Cpneuxo; XII — rpanynut, monnany6uxym, Yeuickomopas-
ckaf BbicOuMHa, MorenHo, Bpe3 pexn Hrnaesi, woro-Boctounee r. Hameluts;
Av-3 — KBapuUMT, HW3bl pa3pe3a y CMOJIbHHKA; AV-5 — KBaplMT, HHKHAA YacTb
reJIbHUIKO#H cepuu y MHHIeKa.

Bocrounste Kapnatel. BepneGauickan cBHTa: 1 M 2 — MeTaBYJIKaHUT NOpdH-
pOBHIHBI p. lllonypka; 3 — MeTaBYNKaHMT TOHKOMOJIOCYATBIH, MEX/Iypeube
Tucet u KocoBckoit; 4 — MeTaBynKaHHT TOHKONO0CcYaThii, Gacceitt p. Kocos-
CKO#;, S5 — METaBYNKaHHT NoppHpPOBH/IHbLINA, ceBepHad oKpanHa c. KocTbuies-
Ka. beronorokckas cBHTa: 6 — MMIrMaTHT TeHEBOH, yCTbe MoToKa JIoBropyHs;
7 — mnaruorHeiichl M CITIOAAHbBIE KPUCTAIMYECKHE ClaHLbl, noTok b peneuens;
8 — MIarHOTHeHChl U CNIOMIAHbIE KPHUCTAITHYECKHE CIIAHIIbI, CEBEPHAsA OKpaHHa
c. llenoBoe.



XapakTepHCTHKA aKLeCCOPHbIX MHHEPaIOB

W3 20 u3yyeHHbIX Npo6 MUl B ABYX BbIIENEH MOHALMT JUIA ONpe/ieneHns
BO3pacTa, B OcCTanbHbiXx 18 mpofax MMHepasbl MpeAcTaBJieHbl LHPKOHOM,
XapakTepHCTMKa KoToporo NpuBeneHa B T1abn. 1. YcranosneHo, uto obuimm
1A UHPKOHOB M3 MeTadddys3uBoB 3anamueix H BocTounbix Kapnar apnsercs
OTYETVIHBBIH HOIHOMOP(dH3M KPHCTALUIOB. Bollbilioe cXO[CTBO IMPKOHOB MeTa-
BYJIKaHUTOB 06OMX perHoHoB 06HapyxHBaercs B 0GnMKke, pazmepax, OKpacke,
xapaKTepe IMoBepxHocTH, 6recke. Pasnuualorcs oHu ML no raburycy. Kpuc-
TaJUlbl LMPKOHA M3 MeTaxpdy3usos 3anmanubix Kapmar (np. Av-1, Av-2) npen-
CTaBJIeHbl [IMTETParoHAJIbHBIM H KPHCTA/UTAMH THALMHTOBOTO THIA C TYMBIMH
ronoBkamu (III).

B meraBynkanutax Bocrounsix Kapnar (np. 2, 3, 5) raburyc kpucramion
KONbeBUIHDBIA. B OrpaHeHun ronoBok npuHMMAloT yuacTue rpanu ocTpoii 311 u
Tyno# 11 6umupamup,

B MMMepcHOHHBIX TipenapaTax UMpKOHb! OJHOPOAHBI M CONEPXKaT HeBOIb-
LII0€ KOJIHYECTBO BKITIOYEHHIH.

B u3yueHHmix npoBax u3 rpaHutompoB 3amagHeix Kapnat mamomopduam
KPHCTAJUIOB LIMpKOHa MeHee coBeplieHeH. HaGmonaeTca uameHenne Gopmbl
KPUCTAVIOB OT CJIOXHOH K MPOCTOH B PALY I'PAaHOTHOPHT — JIEHKOKpaTOBBIH
rpanut. Tak, B TpaHOOMOpHTax NpeoGnajaeT UMPKOH [MTETParOHAIbHOrO
KONbeBHIHOrO rabuTyca co CloXHOOrpaHeHHbIMM ronoBkamu (mp. I'V-5, 1),
B TpaHMTax — [NTeTparoHajbHbIH THMALMHTOBBIH C MNPOCTHIMH TOJIOBKAMH
(np. TY-2) ¥ B nefKOKPAaTOBBIX TIPaHHTAX — TETPArOHANlbHbIA TI'HAlMH-
toBbi (mp. V). O6nuk kpucTawioB cronbyateiii. B rpanutax thna “T'pos-
yok” B KonuuectBe [0 40% NPHCYTCTBYIOT KPHCTA/UIBI MITIOBHOHOTO 06-
muka (I'Y-2).

B rpanuTax HapAay C MPO3PAYHBIMHU CBETIIOOK PALIEHHBIMU LHPKOHAMHU B pa3-
JIMYHBIX KOJIMYECTBAX NpPHUCYTCTBYIOT >keNnTo-Oypble Henmpo3payHble pa3sHOCTH.
B neitkokpaToBBIX I'paHHTaX nocieqHue npeobnanaot. [Ipy HayuyeHUH B uMMe p-
CHM YCTaHOBMEHO, yro BoJipllas YacTh LMPKOHA OJHOpOAHA. B rpanurax THna
"I'ponyok’™ no 20% KpHCTAIOB H30GHITYIOT YepHBIMM TOYEYHBIMU Helpo3pay-
HbIMH BKnoueHHAMH. Kpome Ttoro, y 20% KpucTanioB HabIio[alwTCA TOHKHE
HU3KONpelloMIfiioliMe HoBooOpazoBaHHble oOOonouku TtomuuHod 0,01—
0,03 Mm.

B xBapuuTax IMpKOH NpeacTaBlieH OKpyIJlIEHHBIMU 3epHaMH Liapoobpa3Hoit
WIH 3/1MncoBuaHoM dopmbl. [Ipeobnaparnt 3epHa ¢ ymiusenveM < 2,0. Pazmu-
yaeTcA HECKOJIBKO IBETOBbIX I'PYNI LMPKOHOB C NpeobnagaHHeM 3epeH po3o-
BOH okpacku. Tonbko B KBapuMTax BCTpeYeH UMPKOH, HHTEHCHMBHO OKpallleH-
HbIA B MypNypHO-KpacHbIi 1BeT. B KBapuMTax HHXXHEH YacTH IeJIbHMLKOH ce-
puu (np. Av-5) mMpkoH Bosiee MeNKHii, YeM B KBapIUMTaX H3 HU30B pa3pe3a y
Cmonvhnka (np.Av-3), u 06bMHO MOKpPBIT OOHIIBHBIMH NIPHMA3KaMH Tpacdu-
TMCTOTO Matepuana. i LMPKOHa W3 KBApUMTOB XapaKTepHa LLEPOXOBATas,
MATOBasA IMOBEPXHOCTb 3ePeH CO cllelaMu aGpa3sHy — lapandHaAMU M yriyGieHu-
AMH, UTO CBOMCTBEHH( KJIaCTOT€HHBIM MuHepanaM.
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XapaKTepHCTHKAZ LUMPKOHA M3 KPUCTAIMYECKHX

Ta6nuual

noposa 3anaaweix W Bocrtouneix Kapnat

Y nmmnenune

1,5-2,0

2,0-2,5

2,5-3,0
3,0

HnuHa no
Ly MM

XapakTep no-
BEpPXHOCTH,
Gneck

Lger, %

BryTpeHHee
CTpoeHHe

17 18

19

dopma 3epen, % laburyc kpuctawion| OGMHK KpucTamios

A ., © = Lo = §
° o 3 @ ™ . ] - v
MpoGa | $ E | E . % e - «F |8 -
AL AL HE I I AR
S5\ %¢ |%4|gd|28|8% 85|88 [£%/|¢2
1 2 3 4 5 6 7 8 9 10 11

3anagHeie

AV-1 100 - ~ 10 75 15 80 15 5 15
AV-2 100 - - 15 80 5 85 10 5 10
ry-s 100 - - 80 15 5 95 5 — —
I 100 - - 80 15 5 95 5 - 5
ry-2 100 - - - 90 10 50 10 40 10
v 100 - - - 100 - 90 - 10 -
11 80 - 200 100 - - 100 - - 20

Kapnati

20

60

80

55

55

35

50

45

40 -

4 -

40 10

40 10

30 =

0,10-0,20

0,10-0,15

0,10-0.,15

0,04 -0,10

0,07-0,15

0,15-0,25

0,05-0,15

I'napkag, an-
Ma3HbIi

CHpeHeBbIH —
80, pxaso-
Gypuitt — 20
Brepno-cu-
peHeBBIR

To xe

I'napkasn,
CTeKNAHHBIR

brenxo-po-
30BbLIA

becusetHsiit — To xe

50,

XenTeift — 50

Po3oBsif

Becusethniif — I'nagkas,
20, xenThIf — KUPHBIR
80

Becupethnii — T'nmankas,
80, CTe KJIAHHBIH
nenTo-Gypuiit —

20

OnHoponeH,
BRINOYEHUH
Majio
OpnopojeH,
¢ He6ONMbILIMM
KONHYeCTBOM
BKITOYEHHH
Onnopopen
C peIKMMH
BKIIIOYeHH -
MH
OnHopopieH
C peIKHMH
BKILIOYEHU -
mu — 80—85%
C METAMHKT-
HBIMH cepa-
UeBHHAMH —
15-20%
OpHopopeH
— 80%, u3o-
Gunyer
BKJIIOYEHN -
mu — 20%,

y 20% Kpuc-
TanjoB HU3-
KOTIpenom-
NAIHE
obonouku
H3aobunyer
Ye PHBIMH
TOYEUHBIMH
BKITIOYEHH -
M u BypeI-
MH Heollpe-
AencHHoH
¢opmel o6o-
coGneHuAMH
TeTeporenen,
20% xpuc-
TaNNOoB Cco-
[IepKaT OK-
PYIeHHbIE
Anpa

13

594
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TaG6nuua 1

(oKOH4aHHE)

12 13 14 15 16 17 18 19
5 30 10 10 0,08-0,25 Becuser- I'mapkas, y WKento-6y-
Heilt — 40, wento-Gyphix pbe ¢ TeM-
*enro-6y- KABEpHO3HAA  HBIMH Cepl-
puift — 60 LieBHHAMH
15 5 = - 0,10-0,15 Pozosuifi— lilepoxoBaras, OnmHopone,
77, cupese-  maToBas 3epHa Yuc-
BeIf — 10, Thi€ MTOYTH
nypnypHo- Ge3 Bkmoye-
KpacHRIA -5, HHf
GecuBeTHBIR —
5, ceprift — 3
25 5 - - 0,05-0,10 Cepnitt — 45, lllepoxosaras, OpHoponeH,
PO30BLIA — maToBas C MoBEpXHO-
50, nypnyp- CTH NMOKPBIT
HO-KpacHbIH — MApHMA3KaMH
5 rpapuTa
Kapnatst
12 68 12 5 0,10-0,25 BnemHo-chpe- I'namkas, an- OpHopones,
HeBpIA Ma3HbIH C PeNKHMH
BKJIIOYEHH-
AMH
11 66 20 - 0,10-0,20 To xe To xe To xe
- 100 - - 0,07-0,15 Po3soBuift, ” "
CBET/IO-CHpe-
HeBbIH
0,10-0,15 bBecuser- Tnankas, BecupeTHbie
HEIH — 45, CTEKJIAHHBIA  OOHOPO[HEI,
pxaBo-Gy- pxaBo-Gypsie
poiit — 55 cnabo npo-
IpavHbl
22 25 8 - 0,05-0,15 PosoBuIft — IlepoxoBatan 20% 3epeH B
74, KpacHo- UeHTpansHoH
po30BbIft — YacTH C Yep-
22, 6ypbiit — HBIMH BKITIO-
3, cupeHe- YEHHAMH
BhIl# — 1

1 2 3 4 5 6 7 8 9 10 11
XI1 50 50 - - 50 50 50 50 - 45
AV-3 5 10 85 3 2 - - - - 80
AV-5 5 - 95 5 - - 5 = - 70
BoctouHbie
2 100 - - 100 - — 90 4 6 3
3 100 - = 80 20 - 97 3 - 3
5 100 = =2 100 - - 100 - B
6 60 35 5 30 70 -
7 - 70 30 - = - " — 45
W3otonupiit Bo3pact

C nenbio nonyyeHus HanGoliee OCTOBEPHBIX W HA[IEXHbBIX IAHHBIX O colep-
aHMM CBMHLA B IMPKOHAX M MOHALMTAX MCIOJIB30BAIUCH MacC-CNEKTPOMET-
pHYECKHEe MEeTOMbl H30TOmHOro pasGasjieHus. [Ipu 3TOM [MiA JOTONHUTENBHOR
OYMCTKH CBHHIIA H YpaHa OT CONYTCTBYIOWUX NpuMecedt Gbill npuMeHeH METON
pacrpefie/IuTeNIbHOM XpoMoTorpaduu Ha Gymare.

CopepxaHne TOpHs B MOHALMTAaX OMPE/IENATIOCh NPH MOMOIUH (OTOMETPH-
YeCKOro MeToJa ¢ HCrob3oBaHHeM apceHazo—II1.

HM3oTonHbIe aHaNIM3b! CBMHIA M YpaHA BBIMOHAIMCh HA MacC-CHEKTpoMeTpe
MU-1309 meTonOM NOBepXHOCTHOH HOHH3ALMH C HCTIONIb30BAHHEM TPEXJIEHTOY-
HOTO HCTOYHHKA HOHOB. CBHHEIL B BH/Ie PACTBOPA a30THOKHCIION COJIH NepeHo-
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CHJICAL Ha LEHTPATBHYI0 PEeHHEBYI0 HHTh HOHHOTO HCTOYHHKA Macc-CIeK TPOMET-
pa ¢ NpefBapHTeNbHO HAHECEHHBIM HAa Hee HEOOXOOMMBIM KOJIMYECTBOM alio-
MOCHJIMKAaTHOTO IMHTTEpa M MOclefyoummM fabasneHneM Kamm ¢ocdopHoi
KHCIOThL. YpaH B BHIE a30THOKHMCIION COJIM HAHOCWIICA HAa OHY U3 BOKOBBIX
pEHHEBBIX HHMTeH TPEXJIEHTOYHOrO MCTOYHMKA HOHOB C MCIONIb30BaHHEM
IIeHTPaJIBHOH HHUTH B KauecTBe HOHM3aTopa. [IpHMeHABIIasACA MeTOIHKA MTO3BO-
Nsia NONyYyaTh [OCTATOYHO HHTEHCHBHBIE W MPaKTHYeCKH cTabuibHBIE (B Teve-
HHe 1—3 yac.) HOHHBIE TOKH aHAIH3HPOBABLUMXCA 37IEMEHTOB.

Tonyuennpie pe3ylibTaThl IO CONEPXKAHUI0 CBHHIA, YPaHa H TOPHA H H30TOMN-
HOMY COCTaBY CBHMHUA NpuBejeHbl B Tabn. 2. 3pech ke NpHBeeHbl 3HAYCHUA
M30TOMHOrO BO3pacTa, PaCCUUTAHHbIE MO Pas3/IMYHBIM OTHOlUeHHAM. [Ipu pacue-
TaX BO3pacTa BBOIM/IACH NMONpPaBKa HAa OGLIKHOBEHHBIA CBHHEl, H30TOIHbIA
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TaGnuua 2
H3oTonHbifl BO3PAacT aKUECCOPHBIX MHHEPANOB W3 KPHCTA/UIMYECKHX

Copepxauue, % HaoTonueri
TMpo6a Munepan

Pb U Th Pbh204

3anagHsie
AV-1 LnpkoH 0,0129 0,0802 He onp. 0,668
AV-2 » 0,0145 0,0827 " 0,808
I'y-5 e 0,0066 0,0547 » 0,611
I his 0,025 0,081 " 1,162
ry-2 ” 0,0248 0,217 " 0,829
IX MoHauuT 0,109 0,631 43 0,206
\Y% Unpxon 0,018 0,285 0,314
11 o 0,014 0,083 0,872
1) MoHauHuT 0,097 0,662 3,8 0,274
X1 Iupkon 0,020 0,201 He omp. 0,698
AV-3 b 0,0074 0,0536 i 0,214
AV-5 » 0,0085 0,0567 " 0,404

BocTouHbIle
1 Lnpxon 0,0235 0,0371 He onp. 1,134
2 ” 0,0088 0,0378 b 0,860
3 & 0,0091 0,0252 i 0,960
4 » He omp. He omp. e 0,535
5 2 0,0080 0,0440 " 0,634
6 " 0,0107 0,1230 " 0,647

7 ” 0,0096 0,0732 ” 0,461 .

8 " 0,0073 0,0644 ” 0,382

COCTaB KOTOPOTO NPHHUMAJICH DABHBIM CIIEAYIOIUHM YCpPEIHEHHbIM OTHOLLE-
HHAM, OTBEUAIOIIHM HIKHENA1e030icKOMY-KeMbpHiickomy Bpemenn: Pb206/
/Pb2°% =18,0;: Pb2°7/Pb%%% = 158; Pb2%%/Pb2%¢ =37 8.

Ipexne yemM mepeTH K HEMOCPeNCTBEHHOH reonoruueckKoil HHTEpnpeTaiyH
NonyYeHHsIX UHdp BO3pacTa N0 IMPKOHAM, He0OXOAMMO BKpaTle OCTAHOBHTb-
Cfl Ha BO3MOXHBIX MPHYMHAX JUCKOPAAHTHBIX 3HAYEHHH BO3pacTa, MONy4YeHHBIX
MO Pa3NHYHBIM OTHOILEHHAM. B mepBylo oyepe/lb OTMETHM, YTO [UIA BO3pPacTOB
nopangka 600 miH. neT u Monoxe Hauboliee JOCTOBEPHBIMHU FABIAIOTCA 3HaYe-
HMA, TOTy¥aeMsie 1o oTHoweHuo Pb? %8 /U238 ocoBenno mia npo6, conepsia-
wux Dombume KonmuuecTBa 06BIKHOBEHHOro cBHHUa. O6ycloBNeHO 3TO BHece-
HHEM OLIyTHMOH MOTpEeLHOCTH B comepxanue paguorenHoro Pb?°7 npu
BBE/ICHHH ITONpPaBKH Ha OOBIKHOBEHHEIH CBHHeELl, H30TOMHBIA COCTaB KOTOPOro
GepeTcA B [JOCTATOYHOH CTeNEHH yCJIIOBHO. JITO KacaeTcs IMpexe BCero -TaKUX
npo6 uupKoHoB, Kak Av-1; Av-2; T'V-5; I'Y-2; II, XII (3anagusie Kapna-
1b1) ; 1—6 (Boctounbie Kapnatei), copmepxanue OOGBIKHOBEHHOTO CBHMHLA B
KoTopeix cocraenfer 50—80%. [loaromy HanbGonee GrM3KHe K MCTHHHBIM [U1A
HuX GyIyT 3HaueHHA BO3pacTa, oJTyuaeMbie Mo oTHomeHuio Ph? %6 /U238,

JIna npo6 unpkouna Av-3, Av-5 (3ananueie Kapnater) 1 7 (Boctounsie Kap-

naThl), COMEPXKALIMX CPABHHTENbHO HeGONblLUME KOMMYECTBA OOBIKHOBEHHOIO
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nopon 3anaaueix W Bocrounsix Kapnar no pankemm U-Th-Pb-merona

COCTaB CBHHLA H3oTonHeiii BO3pacT, MIIH. NeT

PbH206 Pph207 pp208 Pb207 /pp206 Pb207/y235 | pp206/1238 Pb20§TH232

Kapnatei
47,58 12,28 39,47 270 395 420 -
45,38 14,12 39,69 110 355 395 -
54,19 12,02 33,18 500 395 380 -
33,94 18,84 46,06 200 285 295 -
4548 14,61 39,08 380 270 260 -
29,10 4,56 66,14 320 320 325 335
72,35 8,34 18,99 265 310 315 -
47,51 1533 36,29 335 385 395 -
30,24 5,01 64,48 - 170 310 315
56,86 13,36 29,08 410 335 325 -
71,05 10,24 18,50 1700 945 665 -
68,31 10,41 20,87 850 710 660 -
Kapratsi
33,75 18,92 46,20 1070 715 605 -
52,17 14,29 32,66 - 135 610 —
41,90 16,67 40,47 665 645 640 -
66,77 12,12 20,57 765 ~ -~ -
54,10 11,42 33,85 - 350 560 -
58,89 12,54 27,92 150 290 305 -
66,77 11,44 21,33 980 645 555 =
72,17 9,84 17,61 550 540 540 -

CBHMHLA M BbIJENIEHHBIX M3 THIHYHbIX TePPHIeHHBIX OCaJouHbIX 0OpasoBaHMi,
OUCKOPOAHTHOCTh BO3PAcTHBIX UM(p, BEpOATHO, BhI3BAHA HAIHYHEM HEKOTO-
pOro KONHMYECTBA [IPEBHEr0 Pa[JMOTeHHOTO CBHMHIA, XapaK TePHOTO [JIs 06nacTH
CHOCA H YHACTIe[OBAHHOIO pPaccMaTpHBaeMbIMH LM PKOHAMM, HECMOTPSA Ha I1PO-
1leCcChl MIEPEOTIIONKEHUA H nepepaboTKu MCXOOHBIX NMopon. B aToM cnyvae umnd-
pbi BO3pacTa, nojyyaembie 1o oTHowenuio Pb?%6/U23®  nomkmbl npubmisu-
TEJIbHO OTBEY4dTh B PEMEHH IIPOABJICHUSA MPOLECCOB [HareHe3a.

AHAIH3HpPYA [aHHblE H30TOMHOIO BO3pACTa, MOXHO CHENaThb 3aKIIUYeHHE,
yTo Haubollee paHHUE MPOLECCH] ByNIKaHM3Ma MpoABWIKch B Boctounsix Kapna-
Tax, rie OHH HajexHo JatpoBaHbl 600—640 mnm. ner. BynkaHuveckan nes-
TenbHOCTh B 3anajgueix Kapnatax npotekana mosjuee, B HaualbHbli JTall Ba-
puccioit anoxu (400 * 20 miH. net.) . Bpemsa Havana GopMHUpOBAHKSA relIbHULL-
KO cepuM He MoxeT ObITb ApeBHee 660 miH. neT. He uckiioueHo, uto ee BO3-
PacTHBIM aHaliorom B BocTouHbIx I{apnarax ABIIACICA BEepPXHAA YaCTh pa3pesa
BeJIONOTOKCK Ol CBHTBI, HO IOPO/bI MOCTe/IHeH HCMbiTany Gonee WHTEHCUBHBIN
MeTamMOp@H3M, Bpemsa NPOABIIEHHA KOTOPOro HaTHpyeTcs pyOHIMH-CTpOHILHE -
BbIM H30XPOHHBIM MeTOIOM B 530 MIIH. JleT H JOCTATOYHO BIM3KHMH uubpamu
M30TOMHOTIO BO3pacTa 1o uxpkoHam (540—550 muiH. jet, npobet 7, 8) .
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E. HAMBEIJI, I'. I1. BATJIACAPAH, B. A. ATAMAJIAH, H. BECEJICKH,
P.X.I'YKACHH, 3. 0. YHBYXYAH

PAJTHOTEOXPOHOJIOTMA IN'OPHBIX NOPOJ H MOJIOABIX
HAJIOKEHHBIX IMPOLIECCOB OBJIACTH MAIIBIX KAPTIAT (CIMTOBAKHA)

Ilupoko npossnexHbie B 3anagHbix Kapnarax marmaruveckse, Metamop-
¢buueckHe W MeTacoMmarHueckue 06pa30BaHUA [O HACTOAILETO BPEMEHH H3yue-
Hbl He B MonHoi Mepe. OcoBeHHO OCTPO OlyLaeTCA HeXBATKA MPECTABHTENb-
HBIX. DaIHONIOTHYECKHX [aHHBIX, KOTOpPble MOIIH Obl CIIYXHMTh OCHOBOH VIR
pacumgpoOBKH T'eONIOTHH H CTPAaTHrpadMH pa3sBHTHIX 3€Ch KPHCTAUTHYECKHX
nopon. OcHOBHOH 06beM reoXpoHONIOTHYECKHX HCCIIE[JOBAHHH B perHoHe Obin
soimonHeH fl. Kautopom, kotopeii B 1957—1964 rr. omyGnMKOBa pe3ynbTaThl
Ka/IMil-aprOHOBBIX ONpefeNieHHi abCoNTHOro BO3pacTa KPHCTALIHYECKHX Mo~
pon 3anagubix Kapnar no 38 npo6am [5, 13].

MNoamuee A. Bypxaprom [2] pyGuOMii-cTpOHIMEBBIM METOIOM YCTaHOBJEH
Bapucckmit Bo3pact (316—251 mIH. NeT) rPaHHTOMOHBIX NOPOJ MOJIBCKOH
yactH Bricoxux Tarp. Bo3pacT kpHcTaUIHueckHX CJIaHNeB ¥ FHEHCOB 3TOH Xe
obnacTH MeTOIOM M30XPOH OnipefieNieH B HHTepBane 413—283 miH. net.

C mwavana 70-x romoB MOCTaTOYHO IUIaHOMEPHbIE TeOXPOHONIOTHYECKHE
HCCIIe[JOBAHHA KDPHCTAUTHYECKHX Mopoj oGnactn 3anagubix Kapnar ocymects-
JIANMCh B paMKax ABYCTOPOHHEro COTPYIHHYECTBA MEXIY AKa[eMHAMH HayK
CCCP u YCCP. B cooTBeTCTBHH ¢ ITAaHOM 3THX paboT B UHCTHTYTE TeOXHMHR H
¢u3uku muHepanos AH mo pamy ofpasuoB Gbuto MpoBeeHO OMpeneneHHe
abcomoTHOrO BO3pacTa rpaHMTOMAOB H MMUrMaTHTOB (320120 MuHJieT) H
YCTaHOBNIEH BEPXHMI BO3pacTHO# mpenen amdubonutos (350 mun. ner) [1].
Kpome TOro, 3HauMTeNibHbIA 00BEM PaHONIOTHYECKHX HCCIIEJOBAHHi BBINOI-
Haca JlaGopartopuei anepHoi reoxporonorud HTH AH Apm.CCP non pyko-
BofctBom I'.Il1. BarpacapsHa, mepBbie pe3ylibTaThl KOTOPbIX HM3IaraiTci B
HacToAweit pabore.

OcHoBHble uepThl Teonorus Mansix Kapnar

Maneie Kapnatbl sBnfioTca 3anagHbiM oTporom lleHrpansHeix 3anmamubix
Kapnar ¥ mnpHHamiexaT AJepHbIM TOPHBIM LENAM, COBPEMEHHbIH OOGIHK
KOTOpbiX cHOPMHPOBAIICA B CBA3H C ATHIMHCKHM OPOreHe30M, HO KOTOpbIe
COXPAaHWIH OCHOBHbIE YepThl Gornee ApPEBHHX (IOTPHACOBBIX) TEKTOHHUECKHX
CTPYKTYP.

B cTpoennn ManokapnaTckoro KpHCTa/UTHYeCKOTO MAacCHBA BeIymias pollb
NpPHHAIJIEXHT TO3[AHEOPOreHHbIM rpaHuTamM. OHM CraralT [OBa HHTPY3H-
Ba: Gornee KpyMHbi BparucrmaBeckuid (ABYCIIONAHBIE TPaHMTOMIIBI) M MEHb-
UMA mo BenMuHHe MophaHckuii (6HOTHTOBBIE TpaHOMMOPHTHI).Mexay c.c.
Ileaunok u [epHex MAaccHBBI pa3fesTeHbI MOMOCOH KPHCTAITHYECKHX CTAHIEB,
O[THAKO MOXHO C YBEPEHHOCTbIO MpeAnoyiaraT COeJHHEHHe HX Ha TiyOHHe.
Kpome TOro, KpHcTaulMyecKue CIaHIBI CI1aralT y3KYlo, HO TOYTH HellpephiB-
HYI0 TOJIOCY BJO/NbL CeBepo-3anafiHoi rpanvusl BpatHcnaBckoro maccupa oT
r. bpatucnaset 1o c. [lepex u pasBuTsl Mexay c. c. Moapa u T'opHsie Opewua-
Hbl. HeGomnblliMe ocTaHlbl B Pa3HOH CTeNEHH MeTaMOpPdH30BaHHBIX KPHCTALIH-
YECKHX ClaHleB, 1Haba30B H UX TypoB oOHapY>XHBaIOTCA W CPelH FPaHHTOHIOB
oBoux maccHBOB, -



ManokapnaTtckas KpUCTAUIMYECKAA TOJNIA BO3HMKIIA 32 CYET CEPHUM nelu-
TO-MCaMMHMTOBBIX OTIOXKEHHWH ¢ mnpeobnajaHMeM  TTIMHHCTO-K pEMHEBOI'O
MarepHaia M ¢ JOBONbHO BOnbUMM cofepkaHneM BUTYMHMHO3HBIX H KapBoHat-
HbIX KOMIOHEHTOB, 2 TAKX€ MArMaTtHYeCKHX TMOPOJ OCHOBHOTO cocraBa (am-
¢ubonossie rab6po u rab6po-puopuThl, MHaba3er u uX Tydsr) Tommua HocHT
OTUETIIMBO MONIHMeTamopduueckuit xapaktep. Hapsamy c Gonee apeBHuM
PerHOHAJIBHBIM MeTaMOp(H3MOM CNaHLbI M ApPYTHE COCTAB/IOLIME TOJLIH
TpeTepreny UHTEHCHBHBIC KOHTAKTOBBIE Npeobpa3opaini B CBA3N C TOCTeYIo-
LIHM IPaHMTOMIHBIM MarmatinaMoM. [lox Bo3/elicTBHEM TPaHHTOHIOB CITAHILbI
[PEeBPalaloTCA B POTOBMKH, IIATHUCTBIE CIIHLBI, 4 MECTAMU npeobpasyioTcs B
Me30- H KaTaMeTaMOppHUECKHe THeHChI BIUIOTH 0 NPOABJIEHHA IPUKOHTAKTO-
BbIX MMrMaTtdTOB. I[lo OONMMKY 3TH MOpOOBI MPAaKTHYECKH HE OTIHYAITCH OT
MpPOOYKTOB BLICOKHMX CTeNeHell perMoHanbHoro meramopdrima. OmHako mx
KOHTaKTOBO-MeTaMopduueckas MpHpOJAa OTPaxkaeTcs B He3HAYMTENILHOH MOL-
HOCTH TAKMX MeTamMOp(uyYeckux 30H (0T 30HBI GPHIIHTOB [0 30HBI THEHICOB OT
500 mo 1000 m).

[MTonumeTaMopdHyeckni xapaktep mpeoGpa3oBaHWi W pascOIUEHHOCTL
paiioHOB pa3BHTHA ManokapnaTcKol KPHCTAJUTMYECKOH TOMIUH BbI3bIBAIOT
onpeleNeHHy TPYHOHOCTh ee cTpaturpadmueckoro uayveHus. HauBonee ma-
[EXHO ONpeieNieHHOH CTpaTHrpadhHuecKoH eTHHHIEH KPHCTAIUTHYECKOH TOMMH
Maneix Kapniat sBnserca rapMoHCKas cepus, BepBbie Bhigenennas b.1lambe-
nom [3] B paiione mexny bonbuoir Haitnoeekoi monuno#. ¢. TapMoHueil u
c. Yacroii. OHa npecTaBNeHa IITHHHCTO-KPEMHHCTbIMHE (0OBITHO C MpH3HAKA-
MH BHTYMHHO3HOCTH) CIIAHLIAMH, TEpeMeKalOILHMHCH ¢ KapGoHaTHBIMH U BYJI-
KaHWyeCKMMH 0Ppa30BaHHAMH, H BeHyaeT pa3pe3 Manoxapnarckoi tomuu. o
0CTaTKaM KPHHOMOOB B M3BECTHAKAaX 3Ta CepHA NATHPYETCH Kak Ianeo30i-
ckaa [3],a Ha OCHOBaHMHM APYTHX OpPraHHyeckKHX ocratkoB M. Mamka u B. 3oy-
Bex [14] cumrarT ee meBoHcko#. COOTHOILIEHHE MEX(LY TapMOHCKOM H TOMICTH-
Jialonled ee Me3HHCKO-TePHEKCKOH cepHAMH TPaKTyeTC HEOHO3HAauHO. Bricka-
apIBAIOCh MHEHMe [14, 4], uTo Me3HHCKO-IepHEKCKanA CepHA ABNAETCA IKBHBA-
JIEHTOM 10XKHO# MOJIOCH! BEMOPHAHOIO KpUcTannmyeckoro maccuea Koryra n
HMeeT BepPXHENPOTePO30HCKHi Bo3pacT. Ha 3ToM OCHOBaHMHM B KpHCTaJIHUeC-
Koii tomue Manwix Kaprat npepnonaraercs nepephiB Mexay I'aDMOHCKOH U
Ne3HHCKOIepHeKCKON cepusAMH. OIHAKO clefyeT yYHTBIBaTh, YTO MOJCTHNa-
IOIHe TapMOHCKYI0 CepHl0 00pa30BaHMA TNPEACTABIIEHb] II€PeMEXKaIUMHCA
TICAMMHTOBBIMH M MENATOBEIMH Tpocinoamu. [lpu 3TOM polib MeNMTOBBIX COC
TABNAKIIMX B pa3pe3e pe3Ko BO3PacTaeT Mo Mepe MpUOIMXEHHA K TapMOH-
CKO#i cepHu, B COCTABE KOTOPO#! OHU npeobnafaiot.

B cBasn ¢ nonobHbIM XapakTepoM pa3pesa B MOrpPaHHYHOI 30HEe MPOBECTH
Pe3KYK TPaHHUY MEeXOy paccMaTpHBaeMBIMH cePHAMH HeB03MOwHO. Kaxy-
LascA pe3kasd CMeHa OIHOM CepHH IPYTOH B HEKOTOPBIX yuacTkax boibioi
IleiioBckoi HONHHBI OBYCNORB/IEHAa TEKTOHHYECKHMHM HapylueHuamu. Mcxona
M3 3TOr0 Mbl CYMTaeM, Y10 ManokapnaTckasd KpHCTaUIMYecKad roiuma obpaso-
BaJach 3a CYET eMHON HenpepbIBHOH cepuH oTnoxenud. Ee Bo3pact mpuHHMa-
eTCA KAK NaNeo30WCKWH, a TAPMOHCKARA CepWf, ABNAIIAACA COCTABIIAILICH
BepXHe# YacTH pa3pesd TONILH, JaTHpYeTCs HHXXHUM KapboHom. I1u Npe,icTas-
JIEHMA MOATBEPXAAIOTCH H pe3yllbTaTaMH NATMHONOTHYECKHX HIC/IeAOBAHMHE,
pemonHeHHsx B 60—70 rr. O. UYopnoii, b. Llambenom, JI. Kamenunkum u
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K. UnaBckoit, KOTOpple MOKA3wIH, YTO ME3MHCKO-TEPHEKCKAA CEPHsi HMeeT
CHIyp — JIeBOHCKHIi, 8 rapMOHCKas — JIeBOH — paHHeKapOOHOBbIH BO3pacr.
¥xazaunpie 0Opa’oBaHWA MOXKHO PaccMATpuBaTh KaK BO3PacTHOH aHalor
renbHHUKOH GUiIHT-1Haba30B0M cepun remepu/l. Hameuaercs Takke cXolICTBO.
MEX/LY [aJIMHOIOIHYeCKHMH OCTATKAMH U3 MOpO/, pyaHsiX 30H Maneix Kapnar
C TAKOBBIMH M3 TOJW pyaHo# obnactu [ensvna (KpakioBckan 30Ha Benopu) .

OcHoBHBIE 3a1a9H pagHONOrHYe CKHX HCCTIE0BaHHI

Huxunit BoszpactHol mpenen rpanurougoB Maneix Kapnar onpepensercs
HX KOHTAKTOBBIM BO3[EHCTBHEM Ha M3BECTHAKH FapMOHCKOM cepuu. BepxHss
TpaHWLA BO3pacta GUKCHPYETCH MO HAXOMK/EHMUIO OGIOMKOB M BalyHOB TpaHu-
TOM/IHBIX OpoA, B OpexunaAx Jiedaca. Yka3aHHbIe Mpejleibl BPEMEHHOTO HHTEp-
Bana ¢GopMHPOBAHHA I'PAHUTOMIOB B 0OLLEM COTJIaCYRTCA C Pe3ysbTaTaMH pa-
nHonoruyeckux vccnepgoanui f. Kantopa, KOTOpbie CBHIETENLCTBYIOT O Iipe-
HMYLECTBEHHO BAapHCCKOM BO3pacTe TpaHHTOW/IHOro marmatusma. Bmecre ¢
TeM [0 HacTOALIEI0 BpEMEHH He BhIACHEHA NOCIIeOBATe/IBHOCTE BHEIPEHHA OT-
IENbHBIX THTIOB IPAHMTOMIOB W MX XWJIBHBIX [IepHBATOB —JIEHKOK paTOBBIX M an-
JNUTOBbLIX IPAHUTOR, MATMATHTOB, JAEK 1IEN0YHOTO W OCHOBHOTO cocTaBa. Hesc-
HBl Tak)Ke BpeMsf MNpPOABJIEHHA KalHEBOrO MeTacomaro3a B paiioHe c. ['apmo-
Hul, ([lonMHKOBCKAs ropa) M Bo3pacT albBMTH3AUMKM HOPOJL, B OKPECTHOCTAX
c¢. Yacra (necunvectBo Kabuna).

Ocraercs OTKPBITBIM H BOTIPOC O XapaKTepe CBA3W aHTHMOHUTOBOTrO, 30J10-
TOro H [oJHMEeTaJUIHYeCKOoro OpYy/JIeHEHHHA C XKUJIbHBIMH JepHBATAMH I' PAHHUTOM-
HBIX H [IPYTMMH MarMaTHuecKHMH. B HacTosiuee BpeMsA He HCKIIIOYaeTcd BO3-
MOXHOCTb Kak BTOPMYHOR MOOMIM3AIMK PYIHLIX KOMIOHCHTOB (nonumeran-
IIBI, CypbMa) , CHHI €He THYHbIX OHTYMHMHO3HBIM, TpapUTHCTBIM criaHnam Manbix
Kapnar, tak ¥ CBA3M MX ¢ MATMATHYCCKHMH NpoABIeHUAMU. B 3TOM acniexte
BeCbMa HHTEPECHBIM MPEICTaBJIAIOCh PaIHOTEOX POHOJIOTHYECKOe JaTHPOBaHHe
ocafioyHbIX nopon, ampubonutoB, rabopo-ampubonuToB M npyrux obpazosa-
HHHA cOBCTBEHHO IeOCHHKITHHAJIBHON CTAIMN Pa3BUTHS PerHMOHA, )

O160p npo6 MUIOHUTOB M MM TOPHTOR ObUT MPOBEEH C LEbI0 MOJIYYEHHS
oflmx cBefennii © BPEMEHN NPOABIIEHHA B PerHOHE TEK TOHO-MeTaMopdHyec-
KHX MpPOLECCOB H V1A BBIACHEHWS BOMPOCA O XapAKTEPE BIIHAHMA CTENEHH MU-
TOHHTH3AaLMH Ha KaJIHH-aproHOBbLIH BO3pacT nopoy. B cooTBeTCTBHYU € 3TUM Obi-
74 otoGpaHel pa3sHbie THIbI BAPUCCKHX FPAHUTOMIOB, HECYILIMX CITebl MIIOHH-
TH3dlMH, KaTaKJIACTHYECKHX H BnacTOMHITOHUTOBBIX M3MeHeHUH. B IByx ciyua-
AX WCTMONE30BaH ITIHHHCTBIA MaTepPHaT LEHTPAIbHBIX YacTed 30H MHIOHMTH3a-
UHMH, I[leé KBapu-loJjeBOLUNaToBas macca cocraBiser b 20—30% obbema.

Nockonsky Hapany ¢ npeanonoxexreM o GOPMHPOBAHHH aHTHMOHHTOBOTO
Opy[deHeHUA Ha THOPOTEPMATBHOM ITalme CTAHOBJIEHHA BAPHCCKUX TPaHHTOMI-
HBIX MHTPY3WBOB CYLUECTBYET MHEHUE o Bollee MONOAOM ero Bo3pacie, Hecom-
HEHHbIH MHTepec IpefiCcTaBIAeT onpeneneHue abCONITHOrO BO3pacTa IMAPO-
TEPMAIIbHO M3MeHeHHbIX Mopoj, paa npob kortopeix Gbin 0TOGpaH Ha aHTHMO-
HHTOBOM mecTopodieHHH [leanHox. Cneryer OTMETHTB, YTO TOYHOE abCcomniot-
HOE JIATHPOBaHHE B [JAHHOM CJTYYa€é 3aIpy[JHeHO B CBA3H C HCBO3MOXHOCTbIO
BBIIEJIeHHA H3 TOPOJI MHHEPAIOB, CHHXPOHHBIX THIPOTEPMAlIbHBIM PY/HbIM
#unam. [lo3toMy pagHOreoXpoHOJIOUECKOMY HCCTIE[OBAHHIO TOJBEPrajluch M

201



npoGbl rHAPOTEPMAIBHO M3MEHEHHBIX TOPOJ /pYTHX paHOHOB 3anajHbiX
Kapnat. TakuM 06pa3oM, Ha NepBOM 3Tare HCCTeJ0BAHHMH PaIHONIOTHYECKOMY
M3YYeHHI0 MOJBEPIIIMCh TPH I'pyTNbI MOpol. B mepBylo rpymnmy BKIIIOUEHBI HeH3-
MeHEeHHBIE TPaHMTOM/IHBIE MOPOMbI H MX METACOMATHYECKH Npeobpa3zoBaHHble
pa3HoCcTH. BTopas rpynna oXBaTbiBaeT FPAHHTOM/IBI, KOTOPbIE B PE3y/IbTaTe /M-
HaMoMeTaMopdHu3Ma B TOH WIM WHOH CTeNeHH MHIOHWTH3MpoBaHbl. Tpetbs
rpymnna npejcTaBjifeT NOpPobl, MpeTepNeBIHe OKOIOPY/AHbIE IHIPOTEpMalib-
Hble H3MeHeHus . [1po6sl mopon yka3aHHBIX TpyTiN 0603HaueHbl COOTBETCTBEHHO
uHgexcamu "I, "M”, "H”.

Metomuka uccnenoBanus npod

[Nopomsi Bcex orobpanHbIX Npo6 NMpeBapHTENIBHO H3YYATHCh MOL MHKPO-
CKOMoM M 3ateM uccnepoBamuch B JlaBopatopuu ApnepHOH reoxpoHOJIOTHH
WUI'H AH Apm.CCP K-Ar metomom mo nopope B uenom. B penxux cnyuasx
1IpH 3aMETHOM COJEPXaHHH B MOpPOAE CHIORBI IOCHE[HAA CeMapHpoBaslach
M BO3PAacT NMOpPOo/ibl ONpPEEeNICA MO ITOMY MHHepany.

Kak npaBuio, Kaibli NpUrofHsid 1A HccleqoBaHUA obpa3en noaseprai-
A NIOC/Ie0BATENIbHO MOJTHOMY KOMIUIEKCY pafiHor e0X pOHOJIOrHUECKHX HCCIe10-
BaHWii (HauMHaA oT obpaboTku npob u onpeleneHHs COJiepPXAHNA KallHA B MO-
POJe ¥ KOHYasA H30TOMHLIM aHATH30M BbJEIIEHHOTO M3 NMOPOJbl aproHa H BbI-
YMCJICHHEM BO3DAcTa) IBYMA B3aHMOKOHTpONMpYIOLMMH BapuantamMu K-Ar
MeToda: OOBEMHBIM M HM30TONMHBIM pa3baBieHHEM; B MOCIEOHEM HCTIONB30-
BaJicA B KayecTBe HHAMKatopa MoHom3oron Ar’®. CopepxaHue kamua B mo-
pofax onpeneNANoch TAKXKe NBaXKbl, METOJOM (OTOMETPHH IUIaMeHH C Be-
POATHOH norpewHocThio 1—2,5%. TIpH BBIYHCIEHHH BO3pacTa TNPHMEHAITHCH
kopduuments: pacnaga K*°, pexomennosannsie Komuccueii no onpepere-
Huo aGcomoTHOrO Bo3pacra reonorudeckux opmammi npu OI'TT AH CCCP:
¢ = 0,557 - 107'° ner-?, Ag = 472 - 10-'° ner—'.CymmapHas mo-
TpPelrHOCTh MeTofa abcoMoTHOro JaTHPOBaHHA He npeBbilliaeT +7—8% npoTHB
o6uwenpusHannbix A K-Ar metopa +10%.

OGcyxneHHe pe3ynbTaTOB PagHOre0XPOHONOTHYECKHX HCCTIe JOBAHMHHA

Tabn. 1 BxIloyaeT pe3ynbrathl aBCOMIOTHOrO [AaTHPOBAHMA I'PaHUTOMIHBIX
MOPOJ NMepBO# IPyIILI.

Ina npo6 I'-2, I'-7a, I'-8 rpamuronasbix nopon Mansix Kapnat 6sin1 ompe-
JIieTIeH OXHIaeMbId BapHcCKMit Bo3pacT — oT 232 go 275 mnH. net. ITH 3Ha-
YeHHS OXBAaTbIBAWT [IMaNa3oH BPeMeHH OT HHXXHEro TPHaca — BEPXHEH MepMH
[0 HIKHEH NnepMH — BEPXOB KapboHa.

BecbmMa MHTEPECHBIM H HEOXHIAHHBIM pPe3yIIbTaTOM ABJAOTCA BO3PACTHLIE
3HaveHHA aM(¢pHOONOBBIX NIENIOYHBIX TPAHHTOMIOB XWIBHOTO THIA, NMOYTH He-
COTJIACHO TEPeceKalolHX MIacTel H3BECTHAKOB rapMoHckon cepun. O6pazen
ot nopomsl (I-3) nman nuppy 14215 MutH. NeT, OTBevaloUIylo BEpXHEH kope.
Bmecte ¢ Tem Bo3pact (16214 miH. eT) GHOTHTCOIE pXKaLLero MeJIKO3epHHCTO-
ro JIeHKOKpaToOBOro rpaHnTa, oGHax@merocs woro-socroyHee JlonMHKoOBCKO#
ropsr 6nu3 c. 'apmonua (06p. I'-7), cooTBeTcTBYET CpenHei tope (Gaiioc-6at).
I'eonoruyeckoe monoxkenne 3roro obpasua He COBCEM sCHO, TaK KakK OH Obul
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Tabnunual

PapuomeTpuyeckHit BO3pacT rPaHHTOMAHBIX MOPOA
H HX METacOMAaTHYeCKH W3IMeHeHHbIX pasHocTeR

O6pa3sen

Ha3panue mMHEpanos unn
TrOPHOM MOPOMAbl H MECTO
B3ATHA (YUCTIO ONpeeneHH)

Copep-
JKaHHe
Kamua, %

40
A.l' »
Hr/T

Ao
10-3

Cpennee
JHAYEHHE
BO3pacTa

B MIJIH. f1eT

6

r-46

r-6

7

T-7a

I-8

I-10a

I-106

T'paHuT, anIHTOBLIMH, KWIb-
HBIH B TONILE TAPMOHCKHX

H3BecTHAKOB K 0B [onuu-
KOBCKOM Topbl, 61113 BHHO-
rpamsnKoB c. F'apmonus (2)

Ipanut, xunbHbift, wenoy-
HOH B CITOAX HIBECTHAKOB.
0B lonuukoBCko#M ropsl,
671M3 BHHOTPAIHHKOB

c. F'apmonua (2)

I'panut, GHOTHTOBLIM, Me-
TACOMATHYECKH H3MeHEeH-
Hel#. I'peGens donnHkoe-
ckoft ropel; c. FapMonus
2

MeTacoMaTHYECKH H3Me-
HeHHBIH ToNeBoIUNaTOBLIR
¢unnur; c. Yacra, 6nus
Gonbluo# KaMeHOIOMHH (2)

MukporpanHT, neftkokpa-
TOBBIH. ¥ noporyu Ha Jlo-
JIMHKOBCKYIO Topy, Giu3
BHHOTPaIHHKOB c. ap-
moHus (2) '

I'paHHT, XHIBHBIN, aruim-
ToBuaHbI#, Tpona k sHHO--
rpaiaukam JlonuHKoB-
cKoft ropsl; c. 'apmo-
HuA (2)

AIUTHTOBas 30Ha B Nerma-
THTe. Bpatucnaea, yn. UYe-
nakoeckoro (3)

JKunsHeI# nonesowmnaro-
BO-MYCKOBHTOBKIH neft-
KOKpaToBkI# rpanut. Ces-
Tas ropa; c¢. Mapuanka
(bpaticnaBckuit mac-
cuB) (3)

XuneHeI# NONeBowIMaTo-
BbIll NeHKOKpaToBbIH rpa-
HuT. Bepurnna "Tpu kam-
Ha"", rpebenb Bpartucnas-
CKOT'O MAacCHBa, paioH

c. JIumbax (3)

3,85

4,18

7,03

1,865

3,10

3,46

3,48

4,305

4,395

64,5

4,18

95,35

47,55

35,6

62,35

70,60

69,33

48,2

13,75

8,20

11,12

20,99

941

14,75

16,50

13,10

9,00

2321

142 %6

190 1

34216

162t 4

248t 6

275 27

2221

1551
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Ta6nuua 1 (oxoHuaHue)

r-12 I'paHuT, TYpManuHconepxa- 1,34 13,40 8,16 1411
wini; c. Yyuma, OTBane
IUTONLHH (2)

r-13 Moppuposunbl# remMepu- 4,03 24,6 4,99 87 4
HbI# rpadut; c. 3nara Mupo-
Ka, HoBas WTonbHA (3)

T-14 Am¢ubon u3 rabGpo-am- 0,365 10,04 22,6 365
¢ubonura. Bpamucnasa, oro-
pon Omnywrinoso#t (1)

B3AT H3 OTBaJIa WTONMBHH. TeM He MeHee NMoNMyyeHHas und pa HABOIUT Ha MBICITb
0 HaJTHYMH TaKXKe CPe[JHEePCKOro MarMaTHama.

CamocTosATeNIbHYI0 TOArpyMIy NOpoj mnpeactapnaoT obpasupl [-10a u
T'-106 — rpaHuTOMIHBIE MOPO/IBI XUIIBPHOTO THIA C CHIIBHO BRIPAXKEHHOH MYCKO-
BHTH3alMed mojeBbix umaToB. Bospact mopone: I'-10a (222 miH. ner) noaso-
NAeT paccMaTpHBaTh ee KaK MO3[HIOK BapHCCKYw HHTPY3Hw. [Topona I'-106,
TpeTepIeBLLas HANIOXKEeHHBIH ATbIMUCKHI THHAMOMeTaMOPdH3M U 3HAUMTEITBHO
paccnaHliOBaHHas, JaeT Bo3pacT 155%]1 MumH. net, oTpaxkas IBHOE aproHOBOE
oMonoxxeHHe. [loponsl 3Toro THIa BerpeyaloTess B bpaTHcnaBckoM rpaHMTOMI-
HoM maccuBe Gmu3 c. Jlumbax, B pa#ioHe c. c. [leanHok, Mapranka u Bopunka
H pacrpoCTpaHeHbl NMPEHMYLIECTBEHHO B rpeGHeBbIX YACTAX TOPHBbIX IEMei.
OrmeveHHoe Hanbolee Mo3gHee NPOABJIEHHE BAPUCCKOTO MarMarusma B. 3oy-
Gex mpuHMMaeT 3a KpaeByw ¢daimio MHTPY3uH. b. lamBen (1959 r.) cBsa3biBa-
€T C 3THMH NOpOJaMH IUapoTepManbHoe opyneHenne Maneix Kapnar, [lns vux
XapaKTePHO aBTOMeTamMopdHOEe HM3MeHeHMe (CepHUMTH3aLMA, MYCKOBMTH3a-
IHA) B Nocneftne (asbl KPACTAIUIH3AMAA MATMbI H YaCTOE NPHCYTCTBHE IHpH-
Ta M IPYTHX CYNbUIOB.

AbBcomoTHbIe Bo3pacTHsle 3HayeHua npo6 I'-10a u [-106 cBumeTenscTByIOT,
MO-BHIHMOMY, O PaCTAHYTOCTH I'PAaHHTOHIHOrO MarmaTH3Ma B obnactu Maneix
Kapnat mo BepxHei nepmu.

BepxnemenoBoit Bo3pacT NOpGOPOBHIHOTO TreMepHOHOTO  IpaHMTa
(06p. T'-13) u3 wronshn 3nara Uuaka (87, 4 MK, J1eT). XOPOLIO corlacyercs
¢ u3BecTHhIMH JaHHeiMu fI. KaHtopa [5—9] mo aHanmoruuHelM rpaHmTam
Cmaucko-T'emepckoro Pynoropsa. Bonee BbicOKOe BO3PACTHOE 3HAUEHHE, 11O
JIydeHHOE MO TypMaJMHOBoMy rpanHuty I'-12 (141 mnH. net), ofycnosneHo,
10-BHIMMOMY, HAJTHYMEM B MOPOJE TYPMaIHHA, COMEPKAIer0, KAK M3BECTHO,
M30BITOUHBIA aproH, YT0 MOTJIO CTIOCOOCTBOBaTh aPrOHOBOMY YA PEBHEHHIO 10~
porsI.

Ocoforo BHHMAaHHs 3aciy’KMBAIOT [aHHLIE [0 METACOMATHYECKH M3MEHEH-
HBIM CrlaHUaM TOMIOIUBBl TApMOHCKOH cepuH. Bo3pact o6pasua T-6
(34246 muH. ner), MO-BHOMMOMY, OTBeyaeT BpeMeHM 00pa3oBaHWA CIIaHIEB
fiepexoHOro THIa, ITH MOPO/IbI MPEACTABIIeHbI cl1abo NepeK pHCTATIH30BaHHbI-
MH, OHOTHTH3HPOBAHHBIMY [TTHHUCTO-NECYAHHCTHIMH OTIIOKEHHAMH H COMICPKAT
KJIacTOTeHHple mnoJieBbie wmaTel. [lonyyeHHOe Bo3pacTiloe 3HayeHHEe OTBeyaeT
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IpaHHIIE /IeBOHAa W KapGoHa. [lomonHuTenbHbIe OMNpeeNeHHs BO3pacTa METaco-
MaTHYECKH HEH3MEHHOH MOpO[bl, BO3MOXHO, TO3BONAT BBIACHHTL CTEleHb
BO3/ICHCTBHUA METACOMAT03a, COMPOBOX/ABILEr0 TPAHMTHBIA MarMatu3M.
b. HamGen npenmonaraer (1956 r.), 4To TaKoi MeTacOMaTo3 CHHXPOHEH ¢ 06-
pa3oBaHMeM aruikiTa M nermMatuToB b patHcnasckoro Maccupa. B cBere nomyueH-
HBIX HOBBIX [JAHHBIX MO BO3PacTy ILENOYHBIX XCHIBHBIX rpaHuTouioB [omuu-
KOBCKOH TOpbl BO3MOJXHA CBA3b ITOT0 METACOMATO3a M C MOJIOOBIM OPCKHM
MarMaTH3MOM.

BuotutoBbiit rpaHogmoput u3 Monpel ([-4B) HeceT cre/ibl YaCTHYHOTO H3-
MEHEHHA M COJIEDKHMT PETHKTBI NMEPBHYHBIX [10JI€BBIX LUMATOB. ITHM, BEPOATHO,
obycnoBneH NonyyYeHHsIH 1A 310 npobel Bo3pact 1901 muH. ner.

Ipo6a I'-14 pana oxupaemsii BapruCCKHH Bo3pacT 365 MIIH. neT. 310 — rH-
nabuccanbHas xuinbHaa rab6po-amdubonuToBas nopoaa, KoTopasd reHeTHyec-
KH TIPHHA[UTEXHT OGHOTHTOBO#H CepHH A PEBHEH Mallc030HCKOH re0CHHKITHHAH.

BepxneneBoHckHit Bo3pact nopoap! I'-14 xopoio cornacyercs ¢ NATHHOIO-
MYECKHMH JTaHHBIMH, XOTA, MOXeT ObITh, YACTHYHO CKa3blBae1cs BIIMAHHE Ba-
PHCCKOTO TUTYTOHH3MA.

Tabn. 2 oTpaxkaer 3HaueHHa abBCcONMIOTHOTO BO3pacTa MOPOJ, MPeTeprneBLUMX
Npoiecckl MHMOHHTH3AUWMKH. MUToHKTHI B GONBIIMHCTBE ClIyuyaeB H3MEHEHbI M
UMeT OOIHK, CXOMHBIH C QWIUIHTaMH. MuHepanbl MMIOHHTOBBIX 30H Jal0T
OTHOCHTEIBHO CXO[HbIE BO3pacTHble 3HaueHMdA. [Ipouecch! MWIOHHTH3ALMH
BapUCCKHX rpaHuTOuaoB (mpobe:r M-1, M-2, M-7, M-5a, M-56) no pesynbratam
a6CONMITHOrO JaTHPOBAHHA IPOKCXOIWIH B BepxHeil tope. JInum npobei M6 1
M4 parotr coorBercTBeHHO Bo3pacT 8513 M 10812 MmH. neT OT CepenHHBI
BepXHEro IO BEpXOB HuxkHero mena. IIpu stom mudpa 8543 miH. net nomny-
YeHa no npobe, MpeNCTaBIIeHHOW CMEChI0 MHHEPA/IBHOTO BellecTBa LEHTpalb-
HOH YacTH MMJIOHHTOBO# 30HbI. B o6uiemM BhifABNAeTCA Heckonbko Oolee paH-
HHH, yem MPEICTAaBIANOCE 10 CHX NIOp, BO3PACT NPOAYKTOB NPOLECca MHUJIOHHTH-
3amud. [IpH 7TOM 3HaueHMH Bo3pacTa HaHOoJlee MONOIOro MHIOHHTa XOPOLIO
corjiacyercd ¢ TOCMOACTBYIOIMM N0 CHX TIOP TpeficTaBJIeHWeM O KYJIbMWHAIWK
cknankoobpasosanua B obnactu 3amamHeix Kaprat B BepxHeMenioBoe Bpems.
Bo3moxHo, YTO HeKOTOpoe yapeBHeHHMe, MONyYeHHOe MO mpeobnapamieMy
GonbUMHCTBY HCCIIEOBAHHbIX 0Opa3loB MIIOHHTOB, OOYCIOBIEHO HATHYHEM
B HUX 00nomMkoB (0OCTaTKOB) MOJNEBBIX LMATOB H MyckoBHTa. He HCKITIOUEHO,
uTo abCoMoTHOE JaTHPOBAaHHE MO TIMHHCTHIM MHHEpalaM MHIOHHTOB IO3BO-
JIMT NpHONH3KUTE OKOHYATENIBHOE pelLIeHHe BOIPOCca 0 BO3pacTe ITOTO Mpouecca.

Tabn. 3 copepxMT pe3ynbTaThl PafiHOre0XpPOHONOTHYECKOTO HCCNENOBAHHSA
OKOJIOpY[IHO M3MEeHEeHHBIX MOpOM, a8 TaK)Xe MOpOMbl HEACHOrO reHe3uca, pas-
BHTbIE B o6nacTd cypbMAHoro pynHoro nons IleseHku u npuHazuiexauye, Be-
POATHO, K MPOM3IBOMHLIM KHCIOIO TEOCHHKIIMHATBHOTO BynkaHHW3Ma. YacTs
3THX TIOPOJ OTHOCHTEIbHO CHJIBHO TMIPOTePMATbHO M3MeHeHa (CepHIMTH3a.
UMA), HHOTIa HMIPErHAPOBaHa aHTHMOHHTOM. OGpasen H-2, oToGpaHHbIi U3
" AHTUMOHHMTOBO#H IITONBHK ', HECMOTPA Ha YaCTHYHYI0 KapGOHATHAAUMIO, MAJIO
H3MeHeH H COMIePXHT COBEpLICHHO CBEXHE albOUThI. 3TOT aIbOHT HEACHOTO re-
HE3MCa MOXHO CUMTATh YaCTHBIM [AEpHBATOM ITOPOJ1 KHCIIOTO THIIA.

Bospact noponet H-2 (390 mnn. 1eT) oTBeyaer HH3aM eBoHa. ITa undpa, Ha
Halll B3rJIAN, ONpefeNsaeT BO3pacT KHC/bIX IMOJIEBbIX ILUMATOB HEH3MEHEHHOH
MepPBHYHOH MOpobl, KoTtopasa aBnsercA wieHoMm [leauncko-IlepHexckon mera-
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Tabnuua 2
PaguomeTpHuecKHH BO3PaCT MH/IOHHTH3IHPOBAHHBIX FPAHHTOHIMBIX MOpPO.

Comepxa: | 540 | woycso, | Lot
O6pa3zen Mopona u MeCTO B3ATHA | HHE Ka- wrife ' 103 i
. pacTa
— % l B MITH. NneT
T
M-1 ¥ neTpamMUIIOHHT rpaturta Bpa- 3,97 36,75 759 132t6
THCNIABCKOTO MAcCHBa, ce-
Bepo-BocToYHee . Bopuu-
Ka (2)
M-2 YneTpaMHNOHHUT I'PaHUTA H3 4,47 435 197 1396

BparucnaBckoro Maccusa
c Gonee HHTEHCHBHELIM H3-
MeHeHueM (2)

M-3 INUMHIOHUTH3HPOBAHHBIH an 36,5 9,63 166 £ 8
TPAHHUT ¢ MPOXHIKAMY 1o~
NeBBIX LUMATOB, XJIOPHTOM
H cepHuMTOM. Beplumha ro-
pet [lbedenbepr; c.Tap-
MOHHA (2)
M-4 InuMHNOHKT GolNee HHTeH- 3,29 249 6,21 108 £2
" CHBHO W3MeHeHHbIN; c. Tap-
MOHMA; BeplumHa I, [Tepe-
denbepr (2)

M-5a I'MHHKCTLIE MHHEpPANE! H3 2,89 30,7 8,70 1506
30HBI MHJIOHHTA; KaMeHO-
noMHA ""XeneaHa cTyn-
Huuka”, Bparucnasa (2)

M-56 To xe (3) 3,03 30,1 8,14 1416
M-6 MUIOHMT ¢ TTHHHMCTBLIMM 3,58 21,15 4,85 853
MHHEpANaMH H3 LeHTpallb-
HOH 30HBI MHIIOHHTH3a-
unH ¢. Bopurka, Bpatu-
CnaBCcKui maccuB (2)

M-7 MHTOHKT, aHANOTHYHEIH 2,85 30,65 8,82 1521
M-6 u3 c. I0p 6nu3 Bparu-
cnasel (2)

Mophuyeckoit TonmuM. [lo3ToOMy MOMyYeHHbIH BO3PacT MOXKET CIYXHTb penep-
HbIM, TaK KaK [aHHble PalMOre0XpPOHOJIOTHH B JAHHOM CITyyae XOPOLIO COrna-
CYIOTCA ¢ pe3yJibTaTaMW MATHHOIIOTHYECKHX HCCIIeNOBaHMH, KOTOPble OIpene-
nstor Bospact Manokapnarckoro Ilesuncko-[lepHekckoro Meramopduyeckoro
KOMIUTIEKCa KaK CHIYPCKO-ICBOHCKHH.

Ilpo6a H-1, npencraBneHHass rUAPOTEPMATBHO H3MEHEHHOH IPAHHTOMIHOW
nopopoii, Geuta Takoke otobpaHa B aHTHMOHHMTOBOI LITONBHE [le3nHCKoOro pya-
Horo momns Gnu3 mecra orbopa mpober H-2. 31a mopona coxpaHAeT penuKTbI
CTPYKTYpbl TPaHHTa, COMNEPXKHT MONHOCTHI) CEPHUMTH3MPOBAHHbIE MOJIEBbIE
IMAaThl M KaTakKJacTWYeCKH HapylUeHHble PelTHKThI MYycKoBHTa. Bospact ee
H-1 (190 muH. net) oTBevaer rpaHUue 0psl W TpHaca. OxapaKTepH30BaHHaA
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Ta6bnuua 3
PaguomeTpHYecKHii BO3PacT IHAPOTEPMANLHO H3IMEeHEeHHBIX NOPOA

c i Cpennee
Topona U MecTO BIATHA onepwa Ar*?, A OK40 | snavenne
O6pa3sen = HHe Ka-
(uMcno onpemenenui) % HI/T 103 Bo3pacra
any; B MJIH. net
H-1 XHna rHApOTepMANTBHO H3- 4,04 57,05 11,50 1981

MeL2HHOTO BapHCCKOTO
rpauuTa; c. [leausok, me-
cropoxaenne "Llafna’ (2)

hH-2 Ans6HTOBAS NMOpOMia Hesic- 1,01 29,6 24,05 390 % 10
HOTO reHesuca; c. [lesn-
HOK, MECTOPOXIeHHE
"Haitna™ (2)

H-5 MMKPOKIMH H3 KBapll- 10,1 65,43 531 94 %3
TYPMATHHOBOH XWIIbI;
c. Yyuma, wronsusa "Ka-
pon” (2)

H-6 CTUNBMHOMENAH W3 THIPO- 1,345 67,6 4,12 73,7
TepManbHol xunel. Mecro-
poxneHue "Poxuasa’ (2)

H-10 CepHUMTOBLIH pyKcHTO- 0,91 13,7 124 210 3
BBI# KBapUHT H3 MECTO-
poxnenus "PynHane” (2)

I
nopopaa, NMo-BHAMMOMY, ABIAETCA BapHCCKHM TDaHMTOM, MOMBEPrILMMCH I0O-
MEJIOBBIM THPOTEPMalIbHBIM H3MEHEHHAM.

OcraneHple BO3pacTHble [aHHBIE THOPOTEPMAIIBHO M3MEHEHHBIX I'DAHMTOB
U3 apyrux obnacre#t 3amanHeix Kapnar (o6p. H-5, H-6) monreepxnaint Bepx-
HEeMEJNIOBOH BO3pacT opynaeHenus. Boapact, monyvwenHeit mo npobe H-6
(737 mnu. neT), CleayeT CYMTaTh 3aMETHO OMOJIOXKEHHBIM, MOCKOILKY
CTH/IbIIHOMENIAaH M3 MECTOpOXIeHHA POXKHABA CONEPXMT MHOrO BO3AYLUHOTO
aproHa.

HHTepecHoe BO3pacTHOE 3HAYeHHe MOJIYYEHO MO KBapUMTY C MPHMeEChI0 pac-
NbUIEHHOTO XpoMcofiepskaunero cepuunta (dykcura). YcranoBneHHas mudpa
213 muH. 51eT OTBeYaeT KOHIY nepmM M Havany rphaca. [lockonsky mopona
B3fiTa H3 3anb0aHOOBRIX yacTed »wmn 3Ta UMdpa MOXkeT, XO0TA Obl YaCTHYHO,
YKa3bIBaTh Ha BO3pacT BMewlialowmx nopon. OQHaKO 3TOT BOMPOC HYXIAETCA
B JaibHedwie# paspaborke, Tem Bonee 4YTO HaM He M3BECTHO, KAK COXPaHAETCA
paiMOTeHHbIH aproH B QyKCHTe.

Takum 06pa3om, MOTyYeHHbIE BO3PACTHBIE [IaHHbIE ABIAIOTCA HOBBIM H BaX-
HBIM MCTOYHMKOM HHGpOpmauuu [ns OOBACHEHHA TeoNOrHuYecKOH MCTOpPHH,
cTpaturpadMi M TeOXPOHONOTHH MarmMaTHYeCKHX, MeTaMOP(hHYECKHX H py.-
HbiX dopmaumit 3anagueix Kapnar.
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b UAMEE, 1. KAMEHHIIKHA, H.C. KPACHBCKAA

MATEPHAJIBI K KOPPEJTAUHHA KPHCTAJUTHYECKHX NMOPOJ
SANAIHBIX KAPITAT H BOJIBUIOIO KABKA3A

B npenenax ANBIMUCKOTO CKIIA/uaToro 1osca, oﬁpawmmu.lem € wra
Bocrouno-EBponeiickyio miathopmy, Kak U3BCCTHO, HAGTIONAGTCA HECKOJIBKO
OBILMPHBIX PAOHOB pPa3BUTHA OMO3JHENATC030HCKHX KPHCTAIIMUECKU X
obpazopanuit. WX Bo3spact, crpoenHe M ocoBeHHOCTH (GOPMHUPOBAHHA B
MOCNEQHHE TOAbl TPHBIIEKAKT BHAMAHHE MCCNE[loBaTelled B CBA3M c 00-
CYXOCHHEM HOaTBIMIACKON HCTOPMM TJyOHMHHBIX 0Bpa30BaHHA JITOH KpPYIHOI
CTPYKTYPbl 3¢ MHOH KOpbL

CpaBHeHHE [10ANBIHIICKUX KomriekcoB bonsiioro KaBkaza W 3anajiHbix
Kapnar xax 3peHseB Kapkascko-Kpbeimcko-KapnaTekol ckiiaguaToi CHCTEMbI
ABJACTCA OJJHHM M3 Pa3[IeNI0OB COBMECTHBIX COBETCKO-YeXOCIOBALKHX HCCITe/10-
BaHWH 10 Mpobrneme KOppelAuMH [JOKeMOpPHACKHX 06pa3oBanuii ¥ Franam
PasBHTHA NOJBHXHBIX T0ACOB B cowleHeHMH ¢ miatdopmoit. B peaynvrate
nepBoro I1ana COBMECTHBIX MCCre/IoBaluil 6bUTH chopMyTHpPOBaHbI OCHOBHBIE
npofnemet W NPUNHIHITE KOPPEITALMK (IPOUECCOB M reoyiorHyeckux obpasoBa-
HMA M HaMEYCHbI OT/EJbHBIE INEMEHThl KOPPENsAlMM MAarmMaTM3Ma M MeTa-
moptusma Yexocnoakun u Ceseproro Kaskasza [5]. Lenbio aHHO#M craThu
AIBTIACTCA OCBCLIEHHE COBpPEeMEHHbIX Ipe/iCTaBleHHi O CTPOEHHM, BO3pacre u
sranax (GpOpPMHPOBAHMA [peBHHX KPHUCTAUIMYECKHX KOMIJIEKCOB 3amajiHbIxX
Kapnar p KaBkasza u obcyxenne HEKOTOPBIX OBIIMX YepT WX H0aBMHACKOTO
pas3BHIUH.

CoepemcHHOE COCTOSIHHE HM3YYEHHOCTH HE [1aéT BO3MOMXHOCTH IIPOBECTH
YBEPEHHYI0 KOPPENALMI0 BCEX COOBITHH [I0ATILIMACKON MCTOPUH PErHOHOB,
310 ODBLACHAETCA MPEXIE BCEro pa3IMYHbIM YCTAHOBIIEHHBIM CTpaTUrpadH-
yeckUM 0GbeMOM KpHcTanmMueckux cepuil Kaska3za v 3anapueix Kapmat, ux
Hea/leKBATHOM M3YUYeHHOCTbI0O H HenocTaTouHbM konuyectBoM U—Rb u Rb—Sr
(B 0COBEHHOCTH HM30XPOHHBIX) H30TOMHBIX OMpefesieHHi BO3pacTa MarMatH-
yecKHX M meTamopduueckux rnopon. Tax, Ha Kapkaze B 1oanbnuicKoM KOMIT-
JieKce yCTaHORJIEHbI KaK JOKeMOpHiCKHE, T3K W TaNe030iCKHe 0Bpa3oBaHus,
obocHOBaHa cTpaTUrpadHsa TMOCNENHHX M HA ITOH OCHOBE B pe3ynbraTe IpH-
MeHeHHs (OPMAaLMOHHOTO aHaM3a IPOCTIeXEHb! [JIABHBIC ITAMbl PAsBHTHA
J0ABIMACKOr0 MATMATH3MA.

Cpenn cynepkpycransHpix obpazoBanui Kapnat Gonee unu mesee Hapex-
HO [0Ka3adHLI TOJIBKO Tale030HCKHE OTIIOMEHHA, HX PErHOHAILHAA CTPATHIpa-
(uueckan cxema HAXOOWTCA B NPOLECCE CTAHOBJICHMA, 4 BO3PACTHasi WHIEK-
cauMsi MeTaMOp(M30BAHHBIX TONI OMUpaeTCA B OCHOBHOM Ha JIAHHbIE
U3YUYEHWUA PACTHTEIbHBIX MHUKPOOCTATKOB, XapaKTep JTHX OCTaTKOB (oBunne
PACTHTENIBHOTO JETPHTA NpPH HM3MEHUYMBOM, UYaCTO HA3HAYMTENIBHOM KOJH-
YECTBE COXPAHMBUIMXCH OMATHOCTHpPYEMbIX MHMKpouTOdOCCHIMIA), & HHOIIA
H obhem momyyaemeIX MarepuanioB, Kak oTtmevaior b. amben u O. Yopua
[28], oripepensior MpeaBapHTEbHLIA XapaKTep HEKOTOPBIX M3 ITHX UHIEKCA-
LHH. )

Umeronmecs pagvoreoxpoHONOrHYECKHE MaTepHansl Npe/IcTaBaslT [0-
BOJIBHO OrpaHHYEHHBIE BOIMOMKHOCTH JUUIA OMpENIeNIeHMA BO3PacTa U Koppesis-
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UMM KpUcTaUHueckux obpazoBaunii Kapkaza u Kapmar. OcHoBHas yacTh 3THX
pganHbiX momyueHa K-Ar mMeToloM M, Kak MpaBMIIO, OTpaX@eT HepaBHOMEpPHOE
OoMOJI0XKeHHe OBBEKTOB H3YUeHMs B CBA3H C HEOJIHOKPATHOH (B TOM umMcle
aBMMACKOH) MMHAMOTEPMAIIBHOMN 1epepaboTko# HX.

3anamusie Kapnatsi

Hoanbnuickhe KpHCTA/UTMYECKHE TOMUK QyHaameHTa 3amagusix Kap-
nat oGHaXKeHbl H3-MOJ HeMeTaMOP(H3OBAHHBIX BEPXHEKAMEHHOYTONbHBIX
K Gonee MONOOBIX OTJIOXeHWH B pANe pa3oGUIEHHBIX YYACTKOB B IPHCBO-
HOBBIX YACTAX TAK HA3bIBACMbIX ANEPHbIX XpeOroB BHyTpenHnx Kapmar —
(CnoBaukoro maccusa). ITH XpeOTbl, B COBpPEMEHHOH CTPYKType OTBEuai)-
uMe AHTHKIIMHOPHAM, BXOJAT B Tpedenbl TpeX [Ayroodpa3HO H3OTHYTBIX
30H CyBLIMPOTHOTO — H0T0-3aNMajHOrO MPOCTHPAHHA — TATPHIHOM, BelOPHIHOM
H TeMEpHIHOH — BbUICTIEHHBIX MO OCOBEHHOCTAM ME30KaHHO30HCKOro pas-
utua  [11]. TaTpumsl W Benopumbl (TETPOBEMOPHIBI) XapaKTepPHIYIOTCH
Gonee BBICOKMM METAMOP(HH3IMOM paccMATPHBAEMAIX MOPOJ H NMPHCYTCTBHEM
Cpell¥ HUX BAPUCCKHX T'PaHHTOMIIOB.

HauBonee kpymHple yyacTKHM 0DHaXEHHBIX KpPUCTAIUTHUECKHX NMOPOJL W3Bec-
THBI Ha 0T0-BOoCcTOKe BHyTpenmnx Kapmar B 30He remepus (BOCTOUHAS 4aCTh
Cnopauxux PynHeix rop) u B 30He Bermopupa (3amamHas uacts CloBankux
Pynueix rop; Husxue Tarpel, rops TpuGeu).B pacnonoxeHHO# ¢ ceBepa u
ceBepo-3anafa oOUMPHOW 30He TATPHM/ KPHCTAJUTHYECKOEe OCHOBaHMe
HabmiosiaeTca B HeGonpumx Beixopax B Maneix Kapnarax, CTpaluoBckux ro-
pax, Manoii ®atpe u gp.

Cno>xHOCTb TEKTOHMYECKOTO CTPOEHH A TATPH/I, BEIOPHL, H TeMe pul M pa3ob-
IIEHHOCTh HAOIIONAeMbIX B HMX BBIXOZOB JIOMO3/IHENane030HCKNUX CIOHCTBIX
KPHCTAJUIMYECKHX 00pa3oBanuii OOBACHAET CYLIECTBOBaHME pa3HbIX TOYEK
3peHHA Ha MOCNeNOBaTeNbHOCTb, COOTHOLIEHHA H BO3pacT 3THX 0Gpa3oBaHMii,
[lostomy rnaBHOH npobnemoil KpHCTAUTHYECKHX CTpaTH(MIMPOBaHHBIX
KomriekcoB 3amamubix Kapnmar o cux mop sABiseTcs MX crpatMrpadus,

B rpupnarsie rofpr obbrHO Benen 3a B. 3oyGexom [54] nmpuHMManocs, uro
KPHCTAJUTHYECKHME MOPO/bl TATPHI, BEMOPMI M reMepHd B LEJIOM SABJIANTCH
naneo3oickimu. IlosaHee umMpokoe pacnpocTpaHeHHe HONYYMIIO NpeICTaBIIe-
Hie 0 GopMHpOBAHHH METaMOpduyeckoro ocHoBanus 3anamHeix Kapuat B
TEYEHHE HECKOJbKHX CAMOCTOATE/IBHBIX 3TalloB M O TPHHAUIEXHOCTH HanGo-
nee ry6OKO M3MEHEHHBIX M3 HUX K fokembpuio. Tak, M. Mauikau B. 3oybek
[31] nmpeBHeinmMH, MpenyIONOXUTENBHO HHXKHEIPOTEPO3OHCKHMH NMOPOIaMK
3anagHbix Kapnar cuMTtany rHeHchl H MMTMATMThl TaTPaHCKOH CepHH TaTpo-
BEMOpH/, & PasBUTbIE 3[I€Ch METAMOP(HThI KOTYTCKOH CepHM OTHOCHIM K
anproHKy. Menee MeTamopdu30BaHHble J|OBepXHENANeO30iCKHe CEpUM Te-
MepHn H Maneix Kapnar oTHOCHNIMCE K 11aneo3010 Mo COMOCTABNIEHHAM C OTIIO-
JKeHHAMH CEeBEpHOH rpayBakKOBO# 30Hb1 Anbn [38), a B nocrnemue Topl — U
1o MaNMHONOTHYeCKHM NaHHbIM [53, 36].

Crenens MeTamopdM3Ma KAk IJIaBHBIH KPUTePHil BO3PACTHOTO pacwleHe-
HHA MeTamMOphHYECKKX TOPO BeMOPHI MPHMEHUTACH TaKk ke f. KaMeHHIKHM
[S1], BbimenABumMM 3pech ApabCKyl M KOKAaBCKYIO CEPHH COOTBETCTBEHHO
KaKk HWKHe- M BepxHelpoTepo3oickue ofpasoBamua. Mertamopdmueckue
210



CNTAHLbI KOXHOI uyacTH Benopud (KoTyTckKylo cepHio) f. Kamennuxwuii oTHo-
CHJl K BepXHeMy TpOTEPO3010, CONOCTABJIAA €€ ¢ Me3HHOK-EePHEKCKON cepH-
eit Manpix Kapnart. [Tpu stom §l. Kamenuikuii nmonarai, uyTto pasgutere B Ma-
neix Kapnartax nesuHOK-epHEKCKAad M JEBOHCKaa meTamopdHueckas Ttonmum
(rapMOHHHCKaA CEepHA) Pa3meNeHbl Pa3JIOMOM.

Omnako b. IlamBen B pe3ynbraTe CHCTEMAaTHUYECKMX HCCIIE[IOBaHMA
meTtamopduueckux mopon Mameix Kapnar noxasan, 4ro ne3sHOK-TIe pHEKCKHE
OTJIOKEHHS BBEPX MO pa3pedy MOCTENEHHO CMEHMAITCA TapMOHHICKHMH
[30, 31]. Ha ocHoe namanonoruyeckux fdanueix O. Yopra [33, 35] npuuuia
K BBIBO/LY O TOM, UTO Me3UHOK-Ie pHEKCKasA CepHA OTHOCHTCA K CHITY pY—[IeBOHY,
a rapMoHHiicKas — K BepXHeMy IeBOHY — HHXHeMy kapGony. A Kimuuen,  (46]
MOANEePKHYI JIMTONOTHYECKOe O/IHoo6pa3ne Gonbliei yacTH pacnpoCTpaHeHHBIX
B BEMOpHIAX KPHUCTAJUTMYECKHMX CNAHLEB M MOKa3an HelocTaTOuHyl 0B0CHO-
BAHHOCTb pacwieHeHusi HX Ha ApabCKY 10 H KOKaBCKYo cepHu. Boe 3TH criaHupl OH
obbeMHMII B TPOHCKHH Komiiekc, Bo3dpact Kotoporo E. [Inanmeposa [49]
M0 TaJMHOJIOTHYECKHM [aHHbIM ONMpeldeNMiA Kak CHIIyp—HHWXHMA [IeBOH,

[TopoGHbIE e BHIBOMALI B MOC/HETHHE TOAbl GbUTH TOTYYeHbl H [U1H OCHOBA-
Hua remepui. Ilo HoBbim mauHeiM [pewysnni [39, 40] BpipensBumMecs 3hech
reJIbHHIKAA W paKOBelKass MeTaMopuuecKHe cepuH, KOTOpble paHee CyMTa-
JIACh Pa3fielleHHbIMM YTTIOBBIM HECOTTIACHEM B CBS3H C NPOSBIICHHAMM Kalle-
[OHCKHX MBHXEHMIi, HE TONBKO BXOOAT B COCTAB E€OWHOTO HEMpepbIBHOrO
KOMIUTeKca, HO 1 AIBIAKTCA B LIEJIOM OJHOBO3PACTHLIMH,

Takum oGpasom, mpencraBleHMA O 3HAUMTENTbHON (auMaNbHOH M CTpa-
TUrpadHyeckoil HeOTHOPOOHOCTH KpPHCTa/UTHYeCKHX Toymyy 3anagubix Kapnar
B IlOCNIeHME TOMbl MEPECMATPHBAKTCA W BCe GOJbILUE HCCNE/IOBATENeH CKIIO-
HAETCA K MHEHMI O MpeMMYLUECTBEHHO Naneo30HCKOM MX Bo3pacre. JTa
TOUKA 3peHMsA TNOATBEPXIAETCA MaTMHONOTMYECKHMH NaHHbIMH [42, 32].
CywecrBoBaine f10KeMOpHIACKHX 00pa30BaHMil B COCTaBe KPHCTAIUIMYECKOTO
ocHoBanus 3anagusix Kapnat He moATBepiKOaeTcA HMEFOLUHMHCA Ma/leOHTONO-
THYeCKHMH H paMOre0XPOHONOTHYECKHMH MaTe PHAJIAMH,

Meramopduyeckue cepiy 3anagubix Kapnar B cBeTe COBpeMeHHBIX JAHHBIX
NpeACTaBiIAKT cOD0H CTPyKTYypHO eMuHbid komiiekc. OH croxeH B pa3immy-
HOll CTemeHM MeTaMOP(QH3OBAHHBIMH TEOCHHKIIMHATIbHBIMH (hIIMILOH THLIMK
TNeCYaHO-TIHHUCTO-K PEMHHUCTBIMH  OTJIOKEHHMSIMH, MeJIMTOBbIE COCTAaBJIAIOLIME
KOTOpBIX BO BCEX BbUIENIEHHBIX MOMApPa3/ie/IeHHAX B TOH MIIH HHOH Mepe obora-
WIEHBI YTJMCThIM BelecTBom. KapOGoHaTHble MOPOHB! AJIA ITHX OTIONKEHHH
HE XApaKTepHbl ¥ BCTPEYAOTCH BEChbMA OTPAHMYEHHO B BHIE JIMH3 MM MAJo-
MOUHLIX NpOcyioeB (TapMOHMACKAs Cepus, paKOBeLUKas CepHs, KOTyTCKHe
cnanupl) . [1pomyKThl reOCHHKIMHABHOIO OCHOBHOTO M KHCJIOTO BYJIKAHW3-
Ma B pacCMaTpHMBaeMbIX OTIOMEHHAX Ppaclpefie/ieHbl HepaABHOMEpPHO IO
BEPTHKANM H JlaTepaiM, HO B ONpEMENeHHbIX CepMAX OHM Mpeo6lafanT Hajg
MeTaocagKamu (MOpdHpOHIb TeNbHHLKOH, [AMabasbl pakoBEILKOH CepHH H
ap.).

Kpatko cymmMpyeM pHaHHble O CTPOEHHM M COCTaBe MeTaMOpdHuECKHX
TONI pa3fIMYHBIX TeKTOHM4eCKHX 30H 3anapgHeix Kapmar. Ha oro-sanapHom
¢nanre tatpup, B Mansix Kapnarax, B ocHOBaumMu paspesa 3aseraet, K&K OTMe-
Yanoch Bblllie, IE3HHOK-TIE pHEKCKasA CEPHA, 1A KOTOPOH XapaKTEpHO ILHPOKOe
pa3BHTHe OCHOBHBIX BYJIKAHUTOR H CBA3aHHBIX ¢ HHMH MECTOPOXKIEHHA MHPHTA:
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BECbMA MHOTOUAC/IEHHBI IIPOCJION GHTYMMHO3HBIX METAleMTOBLIX [OpO/L.
Brilueneskalas rapMOHHACKAsA CEPHsA, COTJIACHO CMEHAOLAA 11e 3MHOK-TIE PHEK-
ckyio [30], cmoxeHa MeTaTeppHTeHHBIMH MOPONAMH C [IEPEMEHHOR I1PHMeChio
BUTYMUHO3HOIO BEILECTBA, CMH3aMM H3BECTHAKOB W FTOPH3OHTAMH OCHOBHBIX
METaBYJICAHHTOB.

Ile pBoRayanskpli MeTaMopdu3M oBenX cepHil GbLT  IMH3OHANbBHLIM (B Tap-
MOHMICKHX MOPOJAX COXPaHAETCA KIACTOreHHbIH XapaKTep MOJEBbIX ILNATOB
¥ KBaplua), HO NOJ BIMAHHEM BAPMCCKHX T'PAHUTOMIIOB B TapMOHHICKOM ce-
PHIH BO3HHMKITH IATHHCTbIE CIIAHIb], POrOBHKH M CKapHbI, a B Mle3HHOK-TIepHeKC-
KOl — MepHIUTYTOHHYeCKHE SB/ICHHA BbI3BA/H 06pazoBaHHe Meramopdiyec-
KOH 30HATBHOCTH OT QMIUTMTOB BO BHEIHEH 30He [0 IHEHCOB — BO BHYTpeH-
Hell 30He, NPHMBIKAINEH K I'paHUTaM.

I'poHCKMHA KOMIUIEKC BEeNOpPH/ Mpe[CTaBlieH TMaBHeIM 0Gpa3om Merare-
JHTaMH OT QH/UTHTOB [0 OHOTHTOBBIX CJIAHIEB W BMELIAET MOJUAHEHHBIE
ambubomMTel M MmeTanopdMpsl, a TaKXe IIPOCIOM JHIMTOB M KapOOHaTOB
[43]. Yacts npuHamiexalMx 3TOMYy KOMIJIEKCY NOpOM, B OKpPECTHOCTAX
¢. Bauyx mamHMHONMOTHYeCKH HOKYMEHTHPOBaHa KaK CHIYp—HHXHHH ICBOH.
Ha ceBepe Bemopun, B kpuctayummyeckom safpe Huskux Tarp, metamopdu-
yeckMe crmaHnbl [NMHMcka  (mecyaHo-ryMHMcThie ocankk  [50] B HanMenee
M3MEHEHHBIX Pa3HOCTAX COAEPXAT KaMEHHOYTOJBHbBIE PACTHTENIbHBIE MUKpO-
doccwmun  [35]. To 2xaioll OKkpauke BeMOpHI, B KOTYTCKO# 30HE, METAMOD-
¢dHuecKHe MOpPOMbl BXOAAT B COCTaB cepuH [MamomMOpHOH [ONMHBI, BO3pacT
KOTOpO#t MaTMHOJIOrHYECKH ONpeJesieH KaK HIXHUI NaJeo30i.,

B ee cocraBe npeobiagarnT nNepBHYHO IECYaHO-IJIMHHCTBIE, YaCTMYHO
OHTYMMHO3HBIE OCAIKH ¢ IOJUMHEHHBIM KOJIMYECTBOM OCHOBHBIX MeTaByIKa-
HHTOB M paguonspuTOB. MeTamopdusm 3neck He JOCTHT TOH MHTEHCHBHOCTH,
KOTOpas xapaKTepHa [UIfA [IPYTHX 30H TETPOBENIOPH]L, H IIPHBEN K 00pa30oBaHHI0
BHUOTHTOBBIX craHueB H dummMToB. [IpoBogMMoe B nocnemguue rofgsl B ['eono-
ruueckoM mecTHTYTe CAH Hayvenwe mmkpodoccHiiii B MeTaMOpQHYECKHX
CTIaHUAX TMOKA3aJi0 UMPOKOE paclpoCTpaHeHHE OTIOXEHWH HMXHero majeo-
304 BO BCEX KPHCTAJUIHYe CKHX A/IpaX BEMOpPH/L.

[MTaneo3ofickue ToNMUmM remepus (TeJBHMIKAA H PAKOBELKAasA CEPHH) OTIH-
YaTCA UMPOKHM [IPOABIIEHHEM BY/IKaHM3Ma M ClabpiM 3MH30HATBHBIM
meramopbusmom. [lenbHMLKas cepus MNpefcTaBneHa MophupoMIaMH M HX
Tydamu, TypduTaMH, C IPOCIOAMH ITIHHHCTO-TIECYAHBIX, ITTHHHCTBIX M H3BECTKO-
BO-OUTY MHHO3HBIX METROC3IKOB H PAIHONAPHTOB. [ TABHBIM THIIOM BYJIKAHHM3-
Ma ABJIAETCA CpeiHuil (IO KMCIOr0) ,HO BCTpeyaioTc NOIYHHEHHBIE MPOCIOH
OCHOBHBIX BYJIKAHMTOB, 0COO@HHO B BEPXHMX TOpH30HTaX cepHH. B ocHoBaHuM
paKoBelKO# cepiH Mpeo6rafaioT NepBHYHO OBIOMOUHBIE OTINOXEeHHH, B Cpefl-
HeH 4YacTH — BYy/JIKaHMYeCKHWe MOpOAbl OCHOBHOTO COCTaBa C DONMBUMM
KOmMyecTBOM Ty(}oB ¥ TyPPHTOB M IIHHUCTBIX OCAKOB, @ B BepXHEH YaCTH —
rHACTRIE TONUM. C OCHOBHBIMM BYJIKAHHTAMM CEPUH CBA32HO CHHTEHETHYHOE
MHPHTOBOE H NONTHMETAIUIHYECKOe OpyleHenne (obnacte CMonnkka i llBena-
pa). B CBA3H ¢ HOBBIMM TpPE[CTaBIEHHMAMM O CTpaTHrpaduuecKOM eMHCTBE
reNbHHIKHAX H PaKkoBeUKuX 0o6pa3oBamuii [41] mpemonaraeTcs OOHOBpEMeH-
HOE [pOABJICHHE OCHOBHOTO PaKOBEIKOr0 H KHCIIOTO FeNIbHUUKOro BYIKaHH3Ma.

AHanOrH BYNIKaHOTeHHBIX oOpazoBaHuit ¢yHmaMeHTa remepui B ocies-
HHE TOMBI OBUTH BBIABICHBI cpefr OGonee TrITyGOKO MeTaMOpgH30BaHHBIX
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KPHCTAJUTHYeCKHX IMOpOJ, TaTpoBenopua. 3710, N0 MHEHMI0 HEKOTOpBIX HCcre-
foBateNeH, MOATBEPHIAeT TOYKY 3peHHMs 06 OTHOCHTENBHOH OIOHOPOAHOCTH
nepBMYHOro cocraa meramopduueckux tomm 3anamusix Kapnar. HaGmomae-
MOE HbIHEe pa3HOOGpa3He pa3BUTBHIX B Pa3HBIX 30HAX MeTaMOpQHYECKHX MOpof
H NpeobnajaxHHe B TarpoBenopupax Gosiee M3MeHEHHBIX pa3HOCTeH (BIIIOTH
[0 THEACOB, KPHCTA/UIMYECKHX CMaHUER H am¢puBONMTOB) MpeCTABIAETCA
CTE[ICTBHEM Pa3/IMYHBIX YCIIOBHIA HX BTOPHYHBIX NMpeobpa3oBanuii.

3HauyMTeNbHYI0 POJib B CTPOEHMH KpHCTa/UTHYeCKOro KOMIIeKea GyHIaMeH-
ta 3anmagHeix Kapnat mrpaior MHTpysuBHble oOpa3oBanua. B remepujax oHu
MPEJICTABIEHB! [TOKAMH IMHMeTaMOpQH30BaHHEIX rabbpoumor # rabGpo—
OHOPHTOB, KOTOpbIE, OYeBHOHO, KOMATMATHYHb!I PAKOBEUKHMM BYJIKAHATAM, 2
TaKk)xe HEGONBIIMMM TellaMM TaK Ha3bBAEMBIX TeMEPHIHKIX TPAHHTOMJIOB,
uMeumx menoroi K-Ar Bospacr [43].

B npemenax TaTpOBeNMOpH[ IWMPOKHM pAclpOCTpaHEHHEM IONIb3YIOTCA
KpYNHbIe MHTPY3MH BAPHCCKMX OpOTEHHBIX I'PAHUTOMOOB. OHH NPOpPBLIBAIOT
MetamMopduuecKHe NOpPOAbI TATPHI M BEMNOPHA M OKa3bBAT KOHTAKTOBOE
BO3/ieHCTBHE HAa MOPO[bl TRPMOHHHCKOH CepHH JIeBOHa — HMDKHEro KapfoHa.
Bonee panuumy daszamy 3THX TPAHUTOWIIOB ABJIAKTCH IPAHOIMOPHTHI, KBAp-
LeBble [HOPHTBL a MO3JHHMMH — aBTOMeTamopdH30BaHHbIE mopdupobnacTu-
YeCKHe TPaHuThL

OcHoBHoe 3HayeHHe B GOpPMHPOBAHHH MeTAMOPdHYECKHX 110pO/] 3ananHbIX
Kapnar npupaeTcs nporpeccHBHOMY MeTaMOpQH3MY B CBA3H C BAPHCCKHM
rpanuTooGpa3opaneM. C HMM CBA3BBAIOT ABIIGHHA lepenyaBlieHMs, MHIMa-
TH3aUHH M TPAaHHTH3AUMH B UEHTPAIBHBIX YACTAX aBTOXTOHA M OJHOBPEMEHHO
ABJICHKS T PUILTY TOHMYeCKOH KOHTaKTOBOH I€peKpPHCTA/UTH3AUMM B YIajleH-
HBIX OT 3THX IEHTPOB obOnacTsax. PasButhe TepmasbHBIX MpeoGpa3oBaHMil
CyTIpaAKPYCTalbHBIX TOPOJ, B XO/le BAPHCCKOTO TpaHUTOOGpa3oBaHUA [id
ceBépHOH yacTH Bricoxux Tatp nmoprsepikuaeTcs COBMaJieHHEM M30XPOHHBIX
Rb—Sr mat atux nopon u rpaHutongos [29].

HorpasuTHei MeTamopdusM GbUT TONBKO OMH3OHANBHBIM H MOITOMY
KOHTAKTOBAs TIPH pOJIa 30HATBHBIX MeTAMOPGHYECKHX OPEONIOB BOKPYT FPAHHTO-
HOHBIX HMHIPY3MH BO MHOTHX MECTaX BbICTYMAaeT CO BCEli OYEBHIHOCTBHIO.
YGemmrensHbie NaHHble O pa3BuTHH Gonee BBICOKMX CTYTIEHeH [OTPaHMTHOIO
meTamopdusma orcyrcreyior. [lpw 3Tom Bompoc 0 BpeMeHM paHHEro
SMM30HAITBHOr0 MeTaMopdH3ma B HacTosllee BpeMsA He pelliaeTcss OJHO3HAuHO.
Cyllg cTBOBAITO ITpe/ICTaBileHHe O PA3BHTHY 37Ch KaJIeJJOHCKOH CKIaJyaTOCTH
M MetaMopdH3Ma (crMuickas (asa); OCHOBAHMEM IUIA ee YCTAHOBJIEHHA CITy-
JKMJIM [AaHHbIE O HECOTTIACHOM 3aJICraHMH PAaKOBELKON M TeTbHHUIKON CepHH.
B cBsi3M ¢ HOBBLIMM MIpENICTABNEHHAMH O COOTHOLUEHHAX ITHX CEpUH BOMpPOC
0 KaNIe[IOHCKHX [BHXeHuAx B 3anmanubix Kapmarax TpeGyeT NOMONHUTENbHBIX
Te0NIOTMYECKHX 0OOCHOBAHMH .

Hamiue kanemoHckoro meramopdusma NpenosaraeT MOJYYeHHAs WH30-
xpoHHbiM Rb—Sr MeromoM pnatMpoBKa BanoBhiX Npo6 THelcoB OCTaHua
TopuykoBa B nonsckoi yactd Boicokux Tatp B 434455 muiH. net (B nepecuere
na npunaroe 8 CCCP 3uauenme AR, = 1,39 - 107! rer), Ho netporpaduueckue
criefipl 3Toro MetaMopdu3ama noka He obHapyxeHsr [29].

PamMoMeTpHyeckHe [aHHble O Bo3pacre TOpHBIX Nopof dyHlamenTta 3a-
nagueix Kapnat orpanumueHsl. JUls MOCTKHMHEMAaTHYECCKHX BapHCCKHX rIpa-
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HHTOMIIOB NonyueH umMpokui pasbpoc K-Ar mndp, Ho HauGonee npeBHWe M3
HHMX MMOKa3bIBAKT OBONIBHO YCTOHuMBBIE 3HaueHHMs 320—340 mutH. nieT no 6uo-
THTY U MYCKOBHTY. Brn3kue 3HaueHuA, paBHbie 307 = 15 u 317 = 10 mum. T,
6pUTH MOMyyeHbl H30XpoHHBIM Rb—St MeTomoMm [is BapucCKHX IpaHHTOMIOB
ceBepHOTO CKJOHA Bricokux Tatp [29].

Ina cHHKWHemaTHyeckHX rpaHuTonpoB Huskux Tarp U-Pb metopmom
M0 MOHAUMTaM IomyueHbl 3HaueHua 320 + 20 mum. metr [10]. CoBnapewue
sToi 1mHdpel ¢ HauGonee npeBHMMHM K-Ar IaTMpoBKamM IpaHMTOHMIOB MO3-
BONIAET YBEPEHHO OTHOCHTh Bpems (OPMHPOBAHHMA INOCIEIHMX K paHHEMY
xapboHy. TeM camMbiM [TOKa3bIBaeTCs, yTO 3HauMTenTbHasA vacts K-Ar onmpepene-
Hui  MeTamopduueckux mopop 3anamubix Kapnar, nexamas B npepenax
300—75 muH. 7eT (B TOM UHCNE HEKOTOpble OmpefesieHus no amduGony)
oMonoxeHa. B To jke Bpems MMEWTCA OTHeNbHble Gonee IpeBHHE 3HAYCHHA
K-Ar Bo3pacta mMetamopdHuyecKHX NMOpPOM, KOTOpbiE MOXHO CUMTAaTh pENUK-
TOBBIMH. K HMM OTHOCATCA JaTHPOBKH MYCKOBMTAa M3 yJIbTpaMeTaMopduuec-
KOro jerkokparoporo rpamuta (350, 380 muH. 5ieT) H poroBoil OGMaHKH M3
ambu 601MTOB 30HbI MArMaTUTOB (350 Mith. neT) mox TpaHroukoi B Huskux
Tartpax, a TaKxe HefJaBHO monmyueHHeie B [eonoruueckom uucrutyre AH
Apmanckoii CCP onpepenenus poroBoii ofmaHku u3 ra66po-ambubonuToB
Manpix Kapnar 6mu3 Bpatucnaser (350 u 365 muH, net) .

CoBnaziene 3THX UMp, NOTYYEHHbIX N0 Pa3HbIM MHHe pasiaM, BHAMMO, ro-
BOPHMT O TOM, YTO OHM OAaTHPYKT peanbHOe Treonoruyeckoe cobuitve. Takum
cobbiTHeM MOT Obl GbITh MO3[IHENEBOHCKMH MeTaMOpdu3M ampuOONIUTOBOH
cdaumu. B xauecTse asbTepHaTHBLI BO3MOXHO MpeNOJIOKeHHe, yTo rabbpo-
uabl Maneix Kapnar sensoTca NeBOHCKMMM runadMCcCanbHbIMH HHTDY3MAMHA
C NepBHYHOMATMATHYeCKHM aMpHBOTOM.

K Gonee npesuum umdpam oTHocuTcs K-Ar gatMpoBka nmopdupouna U3
Mansix Kapnar 8 390 mun. ner, nomyyeHHas B rocjiefiHee Bpems B naBopa-
topus [.Il. BarmacapsHa, a Take onpefencHHe LMPKOHA U3 MMTMATHTOB
Huskux Tarp (Gopora Ha Cppeuxo y TpaHroummu), nokasasliee o Pb-U
oTHOLEHUAM 395— 385 muiH. jiet. OIHAKO reojIOrHyecKoe 3HayeHue NocieIHMX
uMdp HeonmpeleneHHO, TAK KaK B IPOaHATH3HpPOBAHHOHM Npobe cojepkuTcA
110 20% KJIaCTOTEHHOTO LMPKOHA.

Taxkum obpa3om, wis 3anaaHeix Kaphnar naneoHTONOruHyecKMMM M paaMo-
NIOTMYECKHMH METOJAMHM [0KA3aHO LMPOKOE PA3BHTHE HW)KHe- M Cpe[Hena-
Ne030HCKHX MeTaMophHUYeCKHX NOpold, a4 paJuo/IOrHyecKHe [aHHblE MOMI-
TBEPXKIAT BEeNyUIyl0 pOJib BAPHCCKOIO MeTamMopdH3Ma W IUIYTOHM3MA B
nx ¢opmupoBanun. CriopHble BONpPOCHI O MPUCYTCTBMM B 3anagHeix Kapna-
Tax AoxkemOpuiickux oOpasoBaHMi TpeOywT pganbHeiiliero 0GOCHOBaHMAL

Bonbwo#i KaBkaz

Kpucrannumueckoe ocHoBaHME aNbIHACKOA TOpHOH cuctembl Bonsuioro
Kapkasa BpiCTynact B [pedenax KpYNHBIX MpOJONBHBIX CTPYKTYPHO-
dopmalMOHHBIX 30H — bevacbinckoit (JlaGuno-MankuHckoi), [Tepenosoro
xpebra ¥ [naBHoro xpeBTa, rpaHHUAMH KOTOpBIX CITYXaT CyOLMpOTHbIE
ryOUHHbIE [1ONTOXMBYILME Pa3IoOMbL JTH 30HBI palJIMUalOTCA HCTOpHER
reoIOrHYeCKOr0 pa3BHTHA H TTyOMHHBIM CTPOEHHEM M B CBA3M C 3THM BO3pac-
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TOM cTpaTHrpaduyecKkHm 06beMOM pasBHTBIX 3[ech MeTaMopdHuecKHx obpa-
30BaHHil, HHTEHCHBHOCTBIO W BpeNeHeM NPOSBIIEHHA MArMaTHYeCKHX W METa-
MOp¢HUeCKHX TTPOLIECCOB.

OcHOBbI COBpeMEeHHBIX MpEJICTAB/IEHHA O [reOoNOrHH KPHCTalUTHYeCKHX
nopon Boneuoro Kaskasa GeUiH 3a10xeHbl KiaccuuyeckiMd Tpynamu 9. Oas-
pa, I1. A6uxa, B.H. Po6uncona, A.Il. I'epacumosa, U.I". Ky3Heuosa, a B nocnen-
HHE [EeCATHIIETHA AKTHBHO pa3BHBAalOTCA OOJBLUMM WICIIOM HMCCIEIOBaTeNeH
CeBEPOKABKA3CKHX, IPy3HHCKHX H MOCKOBCKHX Fe0JIOrHye CKHX OpraHH3aLMi.
[Tpo6nemsl MarmatHueckoit reonorud CesepHoro Kaskaza HauGonee MOIHO
ocBelleHbl B paGorax komlexktuBa nerporpagos UI'EM AH CCCP, Bosrnas-
nasuerocs I'.Jl. ApanacheBbrIiM.

Kak ™Mbl YBUIMM HWOKe, 171 cpaBHeHMA ¢ GyHOameHTOM 3anamubix Kapnar
HauBonpumii MHTepec Ha Karkase npencraBnsAeT 30Ha I'maBHoro xpe6ra. Bmec-
T¢ C TEM HMEHHO C 3TOH 30HOH, ABJIABILEHCA apeHOH MOLIHEHILIEro BApHCCKOTO
I'PAHATOMIHOTO MarmaTH3ma, CBA3aHO HaHOOINblllee YHCIIO CTIOPHBIX HITH Hepe-
ILIeHHBIX BOIIPOCOB CTpOEHHUS, ocoBeHHocTel hopMHUpOBaHMS M BO3pacTa MeTa-
Mop¢uyeckoro cybeTpaTa.

UYro kacaerca 3oHbl [lepenoBoro xpebra u BevacklHCKOI, TO 3/1€Ch OCHOB-
Hble WepTel CTpaTHrpapuy MeTamMOp(hMYECKHX TONW M pasBHTHA MarmaTH3ma
M MeTaMopdH3Ma MOTYT CUMTATBCA [OCTATOYHO OGOCHOBaHHBLIMM. ITOMY BO
MHOTOM CIOCOBCTBOBAIM MHOTOYHMCIIEHHbIE HAXONKH (ayHb! B 30He [lepemoso-
ro xpebTa, YCTAHOBJICHHE HECOTJIACHBIX CTPaTHrpad)MuyeckKHX COOTHOLIEHHH Me-
TaMOPGHUYECKHX M OCA[JOUHBIX Na/IeOHTONIOTHYECKH AATHPOBAHHBIX TOMII H
LMpOKOe MpHMeHeHHe (HOPMALMOHHOTO aHamM3a K pacumdgpoBKe HCTOPHH
MarMaru3ma.

BevachmcKkas 30Ha, NMpPOTATHBAKIIAACA BOOJIb MOHOKIIHHAIIM CEBEpHOTO
cknona bonsiioro Kagkasa, npeicraBnaeT coGoM 10HYH0 OKpauHy JMHIepLUMH-
ckoi CkudCcKon MInThl, aKTHBH3UPOBAHHYI0 B Me30-KaiHo30e. OCHOBaHHe ¢e
C/I0XEHO OCAI0YHO-BYIIKaHOTE HHBIMH T OCHHKJIHHAJIBHBIMH CEPHAMH, KOTODBIE
MCTIBITAJIH CKIIaIYaTOCTh W NEPBUYHbIA PETHOHANIBHBINA 3€JICHOCTIAHLEBbI MeTa-
mopdu3M B Jocuiy puiickoe Bpema [16, 18,19, 14, 6, 7]. 3t cepur BmeIuaioT
pA MOCHITYPHICKHX MAarmMaTHYecKHX (opmaumii, B TOM wicie rnybuHHbIe 06-
pa3oBaHusA rab6po-THOPUTOBOM M IpaHUTO-rHeNcoBOM dopmaumu. locuny puiic-
KHH BO3pacT MeTaMOpGhHYECKHX CepHH [0KA3bIBAETCA MX HECOTNACHbIMHM CTpa-
TMrpadMyecKMMH COOTHOLUEHHAMM C BBIILIENIEXKAIMMI TeppHIeHHO-KapBoHaT-
HbIMH TOMUAMY, coflepxaummu bayHy cunypa [16, 18].

K MOMEHTY 3aBeplLEHHA [OCHITY pHHCKOTO MeTaMOP(H3IMA M CKIIAIUAaTOCTH
KpHCTaJIHueCkni cyBcTpat beuvachIHCKOH 30HBI TIpedcTaBnAn coOoH yxe
JIOCTATOYHO KOHCO/TMIMpOBaHHOe obpa3zoBdnue. [lo3Hee B CBA3W C pa3BHTHEM
pacronaraBlieiica 10XHee BapHCCKOH TeOCHHKIIMHAJIM OH YaCTHYHO MOIBepIcs
PETHOHANIBHO-KOHTAKTOBOMY MeTaMOpdH3My anbGHT-3MHO0T-aMbH 6OTHTOBOM
tauun (c obpazoBaHueM anbOUTOBBIX aM(pHBGONHTOB, IpaHaT-aMpHGONIOBBIX
W IpaHaT-OHOTHTOBBLIX THEHCOB) , METACOMATHYe CKOM anbBHTH3aImK (dopmupo-
BaHMe anbOUTOBBIX NMOpdM poBNacTOBbIX CIAHUEB M THEHCOB) M obLuemMy muad-
TOpesy.

MeramopdHuyeckuit pyHIaMeHT 30HBI NPOPBAH LEIBIM PAAOM BapHCCKHX
HHTPY3HBHBIX nopop: rpamuT-nopdupamu ¢ K-Ar Bo3zpactom B 340—350 min.
ner (p. KyGaHp), kpynHbIMM MacCHMBAMM MO3[IHENasIC030HCKH X IPAHHTOMJIOB,
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umeronpix K-Ar patuposkn B 285-305 mmm. net (pexku Manka, Tei3wui, UH-
Obn, JUKAKOH) W Jaikamy 1paHMT-nophupOB nepmekoro Bospacta [4. 1,
12]. MaccuBbl 1TO3IHENMAICO30HCKHX TPAHHTOMIOB OKPYXCHbI LM POKH MU
OpeoNamMH KOHTAKTOBO H3MeHeHHbIX MOPO/L.

OnpenesieHUs W3OTOMHOTO BO3IPACTa JOCHIYPHHCKHX Mopol bevackiHCKO#H
30Hbl MonyueHs K-Ar meropom M obblyHO Haxoparcss B MHTeppane 300—
360 MNH. neT, oTpaxas Npouecchl BAPUCCKOTO OMOJIOMEHUA ApeBHeTO diyHaa-
MeHTa. JTHI 1Mo GIOTONHTY 13 JK30KOHTAKTA MOPOJ FPAaHUTO-THEHCOBOR dop-
mauuu B Bacceiine p. JIabor nonyueno Honee jppesree K-Ar 3HaucHne Bo3pacTa B
450470 mun. net  [6]. banskie K-Ar widpbi (500 mun. stet) Guinm monyye-
HBI MO TpaHuTOMIAM B Gacceithe p. TeGepaw 6nu3 cesna HuxneTebe pauHekoro,
B 30HE cowneHeHus 30HbI [lepenosoro xpebra u beuacsmckoit. Cyectsyomme
[aHHbIE MO3BOJIAIT PACCMATPHBATL MeTaMoppHueckoe ocHoBahue beuachiHc-
KOH 30HBl KakK BepXHeNoKeMOpHHCKOE — HMXKHEMAneo3ouckoe WM Kak
BepxHeJlokeMGpuiickoe, Gaifkanbckoe ofpasoBanmie [27]. EqmecreenHoe
HMeluleeca K HACTOALIEMY BpPeMEHH MoKeMOpHiicKoe 3HaueHHEe M30TOMHOTrO
Bo3pacTa metamopduueckux cravues (865 MIH. neT mo Myckosuty Rb-Sr
meton p. Jayr [S]) noxa ne MoxeT Gb1Tb yBe peHHO HHTEPIIPE THPOBAHO, TeM Bo-
Jiee YTO TpOaHAJIM3HPOBAHHBIH 06pa3ell B3AT U3 30Hb! 1UETOYHOTO METACOMATO3a.

3oHa TlepemoBoro xpe6ra Hauboliee MONHO OTpaX@eT IBOJIOLUIO Cpe/IHE-
Maneo30HcKoro reocHHKMHaneHoro nporuba Ceeeproro Kaskaza, Ona xa-
PaKTEpH3yeTCss LHMPOKHM pa3BHTHEM OMM30HATBHO MeTamMopdH30BaHHBIX
(BY/IKAHOTEHHBIX, BY/TKAHOTEHHO-OCAMOUHLIX W TeppUTeHHO-KapBOHATHRIX)
OTNIOXEHHH OpIOBMKA — HHXHETO KapOoHa M OpOTeHHbIX (QOpMAlMil cpe/IHe-
ro kapGoHa — mepmu [16, 20, 4, 13]. B bacceiisie p. JIabb1 B noje pa3BuTHS
CpeHdHeNane030HCKHX OT/IONKEHHH M3BECcTeH BHICTYI [PEBHETO KpHCTaIHyec-
Kxoro kommnekca. OH crnoxeH ampuBonuTaMu, rHERCAMH M KPHCTAJLUTHYECKH MU
cnaHuaMu ampuBOTHTOBOH dauMH, a Mo CeBEpHOH OKpaWHe — 3ereHOCTaH-
LEBBIMA BYNKAaHOTEHHOOCAJOYHLIMHM TOJUAMH, CEPHLIMT M3 KOTOPbIX HMeeT
K-Ar Bospact 437 mnu. et [21]. [To coctaBy H BO3pacTy 9TH 3eJICHOCIAHLE-
Bble TOJLM MOTYT OBIThH COTMOCTaBIEHbl ¢ JOCHIYpHHCKHMM Toponamu beua-
CHIHCKOH 30HbL C 3TMMHM JpeBHUMH MeTaMODPGHYECKHMH MOPOIAMU H aJTblIH-
HOTHITHBIMH THNep6asuTamMu, pa3BHThIMM B Tipenenax 3oHe! [lepenosoro xpeb-
T4, MIPOCTPAHCTBEHHO ACCOLUMMPYIOT 3KJIOTMTBI M 3KJIOTHTONOA0GHbIE MTOpPOMbI
[23], xoropele HauBonee OGNM3KH K THAY TOBTOPHO METAMOpPQH30BAHHLIX
3KJIOTHTOB 30H ITYGHHHbBIX pa3noMOB.

Cpenu cnaGo meTamophH30BAHHBIX MTaJIe030HCKUX 06pasoBanmii [TepeoBo-
ro xpebra BbiienAeICA pAL MOCIENOBATENIbHHIX MAarMaTHyeckHx (opmaumi.
Haufornee paHHeit M3 HHX ABIIAETCA CpeHenaneo3ofickas muabad-kepatodupo-
Bas (opmalHs, K BEPXHHM TOPH3OHTAM KOTOPOH NPHYpOYEHbl KOJTUeJAHHbIE
MecTopoXaeH!s. bonee mo3HsasA raG6porniaruorpaHuTHas GopMalMs riyGHH-
HBIX MTOpOJ BKJIIoYaeT raGGpom/pl, TOHAJIHTEI ¥ TIJIaTHOT PAHHUTBI, COMTPOBOX/IAE-
Mbl¢ HHTEHCHBHBIM HaTpHeBbIM MeTacomaTozoM. K-Ar pmanseie mna amdubo-
JIUTOB M IUIArHOTpaHUTOB Mo aMpuboNy, MycKOBUTY M BGHOTHTY TIOKA3LIRAKT
ycToiuMBbIe cxondumecs wadpsl B 360370 muin. set [22]. 3aBepuuaroueit
Pa3sBHIHE TeOCHHKIMHANBHOTO Marmatusma B 3oHe [lepegoBoro xpe6ra sB-
NAETCA CpefiHe-BepXHeeBOHCKasd 6a3aipT-TpaxMTOBaA GOpMALMA C paguoNio-
ruueckdmM K-Ar BoszpactoM B 340—350 miH. net.
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XapaKTepHo, 4ro OPOrCHHBIA TPaHUTOMHBIA MAaTMAaTH3M [aNeo30i KO
reOCHHKIIMHAIM OTHOCHTesIbHO c1aBo nposBieH B 3oHe [lepejioBoro xpe6ra
(craHoBNIeHHE HEOONMBIMX MACCHBOB CHEHMT-IMOPHTOBON dopmanmn ¢ K-Ar
Bosdpactom 250-255 muH. siet). Haubonee mouHoe ero pasputHe Habiojia-
eTcA B coce/IHei ¢ tora 3oHe [aBHoro xpebra.

3oHa ['maBHOro xpebTa Xapakrepu3yeTcs LIMPOKHM Pa3BUTHEM KPHCTaJIIH-
UECKHX CJAHUEB M THEHCOB, NPOPBAHHBIX W TIIyDOKO H3MEHEeHHBIX I'DAHHTOM/I-
HbIMM NOPOJIAMH BepXHENANe030HCKOH (TocrenkHeKapBoHoBoi) (OopMalHH.
YenoBus [HOrpaHMTHOTO MOMH(ALMATPHOIO peruOHaNbHOrO MeTamMopdHima
MEHAJIMCh OT 3eJIeHOCTAHUEBOMH /10 paHyuToBo# dauuu [15].

MeTtamopduueckue Tonuw I'maBHOro xpebTa OTHOCATCH K OOBEpXHENaeo-
30UCKOMY CTPYKTYPHOMY KOMITNEKCY, OTAC/ICHHOMY OT BepXHemalieo3ohcKo-
TPHACOBOTO KOMIUIEKCA [OBEPXHOCTbIO KpYNMHOTO HecornacHa. Beneper-
BHe 1iiyDOKOro M HEOJHOKpAaTHOTO MeTamopdH3Ma [ono3/Henaneo3oi-
CKasa MCTOPDHA I3TOH 30HBI PEKOHCTPYMpYeTCH IIHMlib B CcaMbIX OBLIMX
uepTax.

Paspes meramopdmyeckoro KomiieKca, OYeBHIHO, HEMpephIBEH M BKIII0Ya-
eT B cebA TpH cepuM: HHXHIOKW — HYYNbreHCKYI0, CPeIHIOn — MAKEPCKYI0 H
BCPXHIOKW — nabuHckyio. JoctatoyHo onpeneneHHO (MO0 HaxoaKdM KpUHOM-
OeH W COMNOCTaBIEHHAM C Ianeo30WCKHMH paspe3amu 3o0Hbl [lepenoBoro
XpebTa) ycraHaBIMBAacTCA BO3pacT TONBKO J1aBMHCKOH CepHH, KOTOpbIH
COOTBETCTBYET CpefHCMY [IEBOHY — HHkHeMy kapBony [26,2].

byynbreHckas ¥ MaKepckas cepHM XapaKTepU3YIOTCA 1peHMyILe CTBEHHbBIM
Pa3BHTHEM METATePPHTEHHBIX OTJIOMEHHH C NO/IYWHEHHBIM pa3BHTHEM MeTa-
GasuToB. B cocrase nabHHCKOM cepui OTMEYAKTCH METATE PpPUIreHHbIE IIIMHHCTO-
necyaHble OCaJIKH B HM3dX, 3aTeM CMELUAHHbIe TeppUIeHHbIe H BYJIKAHOTeHHbIE
Nopoabl, BHYTpH(OpMAILMOHHBIE KOHIJIOMepaThl W KapOOHATHBIE W TEppHIeH-
Hble 06pA30BAHUA B BepXax Cepuu.

Meramopduueckue noponast I'maBHoro xpebra MpopBaHbi cpedHeNanco30M-
CKMMHM rab6ponaamMH, IMOPUTAMHM W TUIATHOTPaHWTAMM M YPe3BbIYAHHO 1M pO-
KO pacripoCTpaHeHHbIMM T'PaHHTOMIAMH BEPXHENaneo3oRcKol (hopmaiuu rpa-
HUTOB ['maBHoOrO Xpe6Ta, MpencTapifAwile cobol pe3ynbTaT rpaHHTOOGpaso-
BaHWA B riny6GMHHbBIX YCIOBHAX. B coctaBe (popmalMu ycTaHOB/ICHA Cllelylo-
L1as MoCHe/10BaTeNIbHOCTL OPO/L: a) HMOPHTHI, I'paHOAMOPUTEI H MOPdHPOBHIL-
Hple rpauutel ¢ K-Ar Bospactom B 315320 mutH, net; G) ABycnioAsfHbIE rpa-
HUTbl — 290-300 mnH. net; B) ansackuTthl — 260 miH, net [ 7].

Bospact metramopdHueckux nopo cyberpara [naBHoro xpebra aBnaercs
TnpeaMeToM Iuckyccuy. [lonroe Bpems GOJbIIMHCTBOM HCcie10BaTENEH TPHHH-
MAJICA B LESIOM HX I0KeMBGPHHCKHI BC3PACT, HO B NOCIEIHHE TO/IbI BE pXHAA J1a-
BuHCKasa cepuaA cybCTpara, KAK yxe OTMEHAIOCh, CUMTACTCHA cpe/iHENaNeo30HC-
KoH. OTCyTCTBHE B METaMOpP(PHYeCKOM Komiulekce I'maBHoro xpebra BuM/M-
MBIX HecOT/JacHi M ApeBHHX K-Ar J4THpPOBOK IpHBOIMT HEKOTOPbBIX HCCIIE0-
BaTellell K BbIBOJY O Mae030MCKOM BO3pacTe BCETO ITOro Komruekca [2].
OnHako 372 TOYKA 3PeHUA He ABJACTCA ODLICTIDUHATON, H BIONHE PEANbHbIM
ABJIAETCHA CyLIECTBOBaHME B Ipedenax 3oHbl I'napHOro xpe6ra ¢parmeHTOB
[IpeBHETO OCHOBaHHA, PAHOME TPHUECKH OMOTIOXKEHHOTO [P pa3BHTHH MaJeo-
30MCKON TreOCHHKJIMHANIBHON cHcTembl. [lonyuenHoe HepaBHo Rb-Sr onpene-
JleHHe MYCKOBMTA M3 MErMaTOMIHOrO TPaHHTA, CEKYILETo MeTaMopdHuecKHe
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c/1aHLIBI MAKEepPCKOi cepui, paBHoe 790 MUTH. JieT, Kak ByITo npsaMo MOATBE piK-
[14eT ITH NMpPEACTABIIEHHA.

Ins meramopduyeckux 1opoj 30Hpl I'naBHOro xpe6ra Mmeercs Gonbinoe
komtuectBo K-Ar marypoBok. HauBonee yacTo BCTpeyarlumMecs 3HAUeHHs BO3-
pacTa ciiojl U3 MeTamMop(pUUECKHX CIaHLEB, TPAHWTOB M IETMAaTHTOB CEBEPHOH
yacti I'maBHoro xpe6ra nonapatt B uHTepsan 310-330 mH. neT, COOTBETCT-
BYA, TAKHM 06pa3zom, cpeHeMy kapBoHy. UMEHHO K 3TOMY BpemMeHH OTHO-
cHTcs GOpMMpOBaHME OCHOBHOW Maccekl rpaHMToB I'masnoro xpe6ra. Ilpuee-
fieHHbIe MG PBI, TAKMM 06pasom, onpeae/isioT Bpems BapHTCKOro IPaHHTO0G-
pa30BaHUA H MeTamopdu3ma.

IUist 1okHOM yacTH KpHcTauueckoro sipa I'masHoro xpe61a BbIAENAETCH
[BE TPYIMBI 3HAYEeHHH — NpeMMyLUecTBEHHO paHHeKapBoHossie (330-366
MIIH. JIeT), XOpOIUO COMNOCTABUMBIE C BO3PAcTOM rabOpo-NyiarHor paHuTHOMH
¢dopmawmn [lepemosoro xpebra, u nosnHexapGoHoseie (290-308 min. net),
BHIIMMO, CBSI3aHHbIC C ITanoM (GopMHpOBaHMA IpaHMTOB I'naBHOro xpe6ra c
metamopduaMoM 31oro BpemerH [24]. bonee npepmmx HapexHbix K-Ar
3HAYEHHH BO3pacTa [ KpHUCTailMueckux Topon I'nmasHoro xpebra He mo-
YYeHO.

Hapany ¢ GesycnosHo Najeo3oHcKMMM [JaTHpOBKAMH [Ulf paccMaTpHBa-
emMbIX mopon I'maBHoro xpebra MmeeTcs LEJbIH pAN ME3030HCKHX 3HAUCHMH
Bo3pacta B 140—170 mmH. meT (OpckHe, @ TaKXKe MENOBBIE), CBHIOCTE/IBCT-
BYIOLLHE O LIMPOKOM Pa3BHTHU HX aproHoBOro omosnosxewusa. OHo, no-Bumm-
MOMy, 00YCIIOBICHO KAK PETHOHAIBHBIMH [HCIIOKAUMAMH, TaK H MarMaTHyec-
KAMH TpoleccaMn Me30KaiHo3oickoro Bpemenn [24, 5, 12]. Orpaxennem
3TUX TPOLECCOB ABNAITCA, B YACTHOCTH, MHTPY3MBHbIE MACCHBBI WPCKHX H
MENIOBBIX TPAHUTOMOHBIX (OPMALMI CpeliM KpHUCTAUIHueckux mopos [nae-
HOTO Xpebra.

3akmoyenne

[Tpu cpaBHEHMH IpeBHMX KpHCTA/UTHUeCKHX oOpa3zoBammii 3anamubix Kapnat
u bonsworo Kaskasza npexmae Bcero obpauaer Ha cebsa BHUMaH1e, uTO B (op-
MHPOBAaHHH 3THX OANBIMACKHX 0Opa3oBaHHii B 06OMX peTHOHAX CYLIECTBEH-
Hafl pOJib IpHHAJIIEXk4/1d BAPHCCKOMY TpaHUTHOMY MarmatHimMy M METamop-
¢u3mMy. B 31oM OTHOIIEHMH HauGonee sICHO KOppenupyioTcs 30Ha I'NaBHoro
xpebra Kapkasa u mosc tatposenopun 3anaaHeix Kapnart. B HuX ycraHaBmm-
BaeTCA He TONBKO oOIasA CXOIHaA MOocneoBaTe/IbHOCTh GIM3IKNUX TUTIOB 103A-
Helale030HCKHX T'PAaHHTOMIOB, HO H, CY[OA 1O paMOIOTHYECKHM [aHHBIM, HX
BO3pacTHas Gnu3octs. M B To# M B Apyroi obnacTH oTMevaeTcs LIMPOKOE pas-
BHTHE BapHCCKOro Meramopduama amdnGonHTOBOH dauuu, no KpaiHeil me-
pe YaCTMYHO CBfI3aHHOTO C Mpoueccamu rpaHWToOGpazoBanua. MMeHHO oTH
npoueccsl B 3amamueix Kapmarax cuMraioTcA I7aBHBIM MCTOYHHKOM TNpOrpec-
CMBHOTrO MeramMopduiMa rnopoj dhyHIaMeHTa, OHM MTPAalH H BeCbMa BaXHYIO
pollb B GOpPMHpOBAHMH KpPHCTAITHYECKOIO KoMmilekca ['nasHoro xpebra
Kaskasa. B 10 e Bpems B 30He [masnoro xpeGra oTmevaeTcs MeTaMOphH3IM
rpaHynuToBOH  dauuu, ABHO [peJIUecTBOBABIUMA [TO3[HENANIE030HCKHM
rpaHUTOM/IaM, a TaKyke OTHOCHTENTBHO [peBHHE, cpefHenaneo3oiickue K-Ar pa-
TUPOBKH KPHCTAITHUECKHX MOPO]I.
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B 210l cBA3M Ha Kapnatax ocoboe BHMMaHWe MpHBIIEKawT HauGonee npeB-
Hue K-Ar nmatupoBku meTamopduueckux cnaHueB Hu3skux Tatp, B Tom umcie
nosyveHHbie no ambubony u myckoeuty (350-360 mnn. ner). Ouu He-
CKOIbKO npeBocxoaar U-Pb 1atHpOBKH UHPKOHOB H3 BAPHCCKHX TPAHHTOH/IOB
tatpaBenopun (330 muH. net). bauskue K-Ar ompepenenus Bo3pacra MeTa-
mopdH3Ma [ipeBHero xKomiulekca (mo 360—350 muiH. 7eT) mpHBOAATCA WIS
TNO3[IHENane030icKHX cepuii Mapmapouickoro maccuBa Bocrounsix Kapnar.
OTH uwMpbl MO3BOMAIT IIPeJIONAraTe 3[ECh [POABJIEHHA NOTPaHHTHOTO
PaHHeBapUCCKOTO NOJMbauMansHOTO MeTaMOphH3Ma.

Ha bonpmom KaBkaze mo3gHenaneo3oMcKHil TpaHMTOMIHBIH MATMAaTH3M
HHTCHCHBHO pa3sBHBAJICA He TONbKO B npefenax I'maBHoro xpeGta. OH mposB-
nanca W B onubaiikansckoi BeuachlHcKo# 30He (rpaHMThl Manku, Teizpuia
Op.), Tfe BbI3BaN LIHPOKOE pafMONIOTHUECKOE OMOIIOKeHHe Gosee IpeBHHX
nopon. B 3Toii 30He Tem He MeHee COXPAHAKTCH, KAK YXe TOBOPUIIOCH, OT-
7leNTbHbIE peNTMKTOBble (OpHoBHKCKHe) 3Hauenus K-Ar Bospacra oGpasoBaHuil
byHpameHTa.

IIpy cpaBHeHMM 3amagHOKAapNATCKUX JIOTPAHMTHBIX CYIpPaKpyCTaibHBIX
CepMH ¢ KaBKa3CKHMH BAMMAaHME eCTeCTBEHHO KOHUEHTPHpPYETCS Ha 30HaX
I'nmaBroro u IlepenoBoro xpe6ToB, Tak Kak B beuachiHCKO# 30He pa3BUTLI OTIIO-
KEHHA JIDEBHEE TeX, KOTOpble JOCTOBEPHO YCTAHOBIIEHBI B TeMepHIaX M TaTpo-
Benopuzax. [lo crpaturpaduyeckomy o6beMy (CHnyp — HWOKHUHIE KapboH) MeTa-
MopdHyeckue Tomuu Kapnar cxolHsl ¢ pasBHThIMH B 30He [lepemoBoro xpe6-
T4, HO Habop HHIKHe-Cpe[HeNmaleo30HCKUX OCAIOYHBIX M BYJIKaHOTEHHbIX
tdopmaimit Ha KaBkase 3HauntenpHO pasHooGpasHee. Cpelu OTHOCHTENBHO
MOHOTOHHOTO, (IHINOHOHOrC pa3pe3a Maneo30ickHX cepuil Kapmar det-
KO BBIIENIAKTCA BYIKaHOTeHHble TOpofbl (MOpPGHPOMILI  CpemHeKHC-
noro cocraBa M auabasbl), KOTOpblE MOTYT KOppETHPOBATBCA C [€BOH-
CKOH KOJYe]aHOHOCHOK nuaba3-kepaToduposoit dopmaumeir Ilepenosoro
xpebra. :

Bonpoc 06 yuacTHM [0najye030HCKHX MOpoJ B CYNpaKpyCTalbHBIX
obpazoBanmMax ¢yHmameHTa wHpoko oGcyxmaetca Mna Beeit Kapkascko-
Kapnarckoiit cknamuatoii cucremsl. B HacToswee Bpema HaGmiofaetca OTXOM
OT TpaJHLIMOHHBIX B3rJANOB Ha TIy6oko MeTamMopdHM30BAHHBIE KpPHCTaJUIH-
yeckne Tomum Kapmat. u KaBkaza kak Ha noxkemGpuiickue obpasosanus. [lo-
JyueHHble B I1OCTIe[JHHE TO/IbI Fe0JIOTHYeCKHE, PaMOIOTHYECKHE  TIaJIeOHTOJIO-
ruueckue (B TOM uHCle MAJMHONOTHYECKHE) [aHHbIE IIPUBOIAT MHOTHX HCCIIe-
[OBaTeNeidl K BHIBOMY O TOM, YTO HAKOMIEHHE CIIOMCTBIX TOJL MPHOCERON vac-
1 Bomsuioro Kapkasza u 3anmapueix Kapnar, kak 310 ye 0TMeuanochk BbIllle,
a Takxke Bocrounsix Kapmar [9, 10] mpoucxomino B TeueHHe TI7iaBHbIM OG-
pazomM paHHero M cpeaHero naneosos. OmHako mpobreMa mokeMBOpHiHCKHX
obGpazoBamuit B ¢yHmamenre Kapnat u I'maBHom xpebre KaBkasa tpefyer
nHanbHeHuUmMx wWccnepopaHuit. CornacHo COBpEMEHHBIM MpEJICTaBNIEHHAM pALa
HccnenoBartesieil nmonudalmansHele MeTaMopgHyecKue KOMIUIEKChI, TOMMHH-
pylolHMe B CI0XKEHMH KPHCTA/UIHYECKHX MAacCHMBOB 3anajiHbix U BocTOUHBIX.
Kapnat u ['masHoro xpe6ra Bonbioro Kasxasa, moriu oGpaloBaTscs B Te-
YeHHe OOHOro (BapMCCKOro) TEKTOHO-MarMaTHYeCKOTO LMKIIA; MpejcTaslie-
HHA O LMPOKOM Pa3BHUTUM 3/lech KaNeJOHCKUX U BailKalbCKHX (aCCHHTCKHX)
06pa30BaHuii IOKa He HaXoaAT noATBepxaeHua [9, 10, 26 u ap.] .
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Cpel4 pacCMOTpPEHHbIX KOMIUIEKCOB NPHMEpPOM IOTHLMKIIHYECKOTO pa3-
BHTHA MOTYT SABIIATBCA MeTaMOp(HueCkHe M MarmatMyeckue Gopmaumu
KpHeTalHyeckoro ¢ynnamenta Bevacwmckoii 3ombl Kaskasa: onma rpymna
dopmaumit BOIHUKIIA B JOCHITYPHICKHIi, BHIMMO, GaiiKkallbCKHil 3Tall pa3BH-
TH#, a Jpyrasg SBIIAETCA OTPAKEHHEM B KOHCOJMIMPOBAHHOM OCHOBaHHM
IBOJTIOUMH pACIONIaraBLICHC K HOTY BapHCCKO# TeOCHHKITHHAJIBHOH 06IacTH.

[Ipy manmbHefilieM CpaBHUTENBHOM HCCIICOBAHHH NONANbIMICKOI HCTOPHH
pasumia Kapnarcko-Kaskasckollt nomBrxHoOR o6nacTu npescrapnsercs uene-
COOGpa3sHBIM O/IHO- M3 LEHTPAIBHBIX MECT YIEJHTh BHIACHEHHIO POJTH MATMaTH-
HECKHX MOPO/ B CTPOEHUH KPHCTAIUTHYECKOTO yH/IaMEHTa H KOpPPEJISIUMH pas-
JIMUHBIX MATMATHYECKHX QOpPMAIMH KaK HauGonee YyTKHX HHOMKATOPOB reo-
OMHAMHYECKHX DEXHMMOB IOIBHXHBIX OGIacTel,
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b.B. THMO®EEB

HAXOOKH BEHJACKHX MHKPOOHUTO®OCCHIIHA
BO ®JIMWEBONA 30HE 3AKAPINATCKOW OBJIACTH

B Bocrownoi wact Ykpauncknx Kapnat B PrxoBckoM maccuse u cesep-
Hee ero o6HapyxeHs! MUK poduTodocchMy No3aHenoKkeMOpHiicKoro Bo3pacTa
[4, 5, 3]. OBHapyxeHue monaneo3oickux MUKpodoccunni B Paxosckom mac-
CHBe He BbI3bIBaeT coMHeHuil. Haxomkm e MX ceBepHee BO (prMiLeBOH 30He
CIUIOLIHOTO (KaK NPHUHATO GbUIO CYMTaTh) pacnpoOCTpaHEeHHs Me30-KaHHO30H-
CKHX NOpPOI ABHIIMCH MOJIHOH HEOXMIAHHOCTBIO IUIA MHOTHMX HCClefloBaTene
reosiorun Kapmnart.

CoBeplLeHHO HelpHeMIeMbIMH Ul MHOTHX Ie0JoroB OKa3allMCh HallM Bhl-
BO/Ibl O HAIMYMH BEHICKHX OTJIOKeHWil ceBepHee M ceBepo-BocTOuHee Paxos-
cKOro maccusa no pexam Uepnod u Benolt Tucce 1 HEKOTOPLIM KX NIPHTOKAM,
OCHOBaHHbI¢ Ha HAXOIKaX MHUKpOMHTOodoccHIHiA. WX CUMTAWT MepeoTokeH-
HbiMH [ 1].

MukpodurodoccHnuy BeHICKOTO Bo3pacTa ObUIM HaileHbl Ha MPONODKEHHH
dmuesoit 3oub1 B 3anaguoi uactu Kampat (BenukoGepe3sHWHCKMH paioH) .
Onu Tarxoke, 1Mo Hal/eMy MHEHHIO, TOBOPAT O HAIIMYMH 37iech BeHna. M oTH nan-
HbIe, JI0JIOXEHHbIe aBTOPOM Ha 3aceJaHHH JIbBOBCKOro reooruyeckoro oomuie-
crBa 10 sinBaps 1975 r., Takske GBUIH OCTABNEHbI MO cOMHeHHe. Mukpoduro-
(OCCHIIHH ¢ BEHICKOTO BO3pacTa OIATh COUTEHbI 3a MepeotiioxkeHHbie. Cnemy-
€T CKa3aTh, yTo, KAK OTMeYaeTcs B YNOMAHYTBIX MyBIMKAIMAX, BO (QIHILEBOMH
30He ceBepHee PaxoBckoro macciBa u B BenkoBepe3HeHCKOM paioHe HaHICHBI
TeCYaHO-TJIMHUCTHIE JTMTONIOTHUECKH CXO[HBIE OTIOXKEHMA: 1) cofepkaiume
MHKPOGhHTOGOCCHITHH TONBKO BEHACKOTO THNA, 2) TONBKO Me30-KaHHO30HCKO-
ro THNA, 3) CMeLIaHHOTO THMa, TeX U ApYyTuX. Bce oMM 3aciTy*MBalOT MPUCTANID-
HOTO M3Y4eHHS.

JlaBHO HM3BECTHO, YTO B MANIGOHTONIOrHYECKOM OTHOILUEHHM KapnaTCKHii
¢ 6bUT M3yyeH cnaGo H3-3a HETHOCTH ero OpraHHyeckmu octarkamu (leo-
norusa CCCP, 1. XLVIII, Kapnarsl, ctp. 26) . Kpome toro, “nuronoruieckue co-
MOCTABJICHHA OKA3bIBAKTCA BechMa OOMAaHUMBBIMK ™, i “"GIIHIKHE M0 BHELLHEMY
OO/IMKY W JIMTOJIOTHYECKOMY COCTAaBY TOJILM MOTYT MOBTOPAThCH B pa3pese
HECKONIbKO pa3 WIH B Pa3HbIX CTPYKTYpHO-baLMaibHbIX 30HAX 3aHMMATh pas-
nHYHoe cTpaturpaduyueckoe monoxenue’ (1am e, crp. 26—27). Eciu roso-
PHTb O JIKTOJIOrHYECKOM CXO/CTBE MOPOJ pacCMAaTpUBaeMOMH (IIHILEBOH 30HbI,
B KOTOpPbiX OOHapy eHbl BEHACKHE MMUKPOGHTO(OCCHITHH, H CPABHUBAThH CAMH
MHKPOGDHTODOCCHTIHH, TO BpOCAeTCA B I71a32 HMEHHO GOJIBLLIOE CXOLCTBO TOrO
H apyroro ¢ BeHnom Cpennero [lpunHectpoBss [ 6] . Kapnatckui ¢l Bosce
He De/leH OpraHMYeCKHMM OCTATKAMH; OH GOraT HMH, HO OHM XKIYT eLue Tepre-
JTUBOT'O M3YYeHH .

HM3yuenne ¢nuiueBoil 30HbI 3aKapnaTbA MPOM3BOJM/IOCH HAMM B TeueHHE
paga ner — B 1959, 1969, 1972, 1973 u B 1974 rr. Co6paHHbI# MaTepHal HCClTe-
noBaH B labopatopuu GuocTpaTUrpaduu MHCTHTYTa reo/IOTHH H re0XPOHOJIOTHH
noxembpua AH CCCP. OnpeneneHus MeNOBBIX M TpeTHUYHbIX GOpPM MbUIBIIbI,
Crop ¥ Mukposonopocned caenanbt H.JL. Muemwmmsunm.
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Bocrousas uwacts Ykpaunckux Kapnar

BepxHeBeHNcKkHe MHUKPodUTOGOCCHIMM BCTPEYCHBI BO (UINILEBON 30HE,
NPUMBIKAIOLLEH C CEBEPA H CEBCPO-BOCTOKA K PaxoBCKOMY KPHUCTALIHUSCKOMY
MaccuBy. OnuuieBasg TONA npefcTaBiAeT cob00 NpeHMYLLECTBEHHO IEpe-
CllaHBaHME MECYaHWKOB Pa3/MUYHON 3ePHMCTOCTH, PUITMTOBHIAHBIX CAHUCE i
OUIUTHTOB.

Ha pyuse KpacHoM, BnajatouieM ciiesa B benywo Tucey (Grim3 noc. boraan),
B ero HWkKHeM TeueHun oBHapykeusl: Protosphaeridium tuberculiferum Tim.,
P. flexuosum Tim., Trachysphaeridium laminaritum Tim,1Podoliella irregulare
Tim., P. regulare Tim., Stictosphaeridirm sinapticuliferum Tim., S. pectina-
re Tim. u fpyrue Buabl. B ToM ke paiioHe Heuofaneky oT noc. borjad Ha
pyuse Borjan ofHapyxeH men0Boil Komiuiexce Mukpodocenimii. Ha pyu. Tlay-
nex, nepom nputoke p. benoit Trcckbl, BeTpeueH BeHICKHH KOMIUIEKC MHKPO-
dboceunmii.

B obHaxeHuax Ha p. YepHon Tucce k cesepy or Paxosa j1o noc. Hcund, y
nocenxos bunun, Ksacel, Kesenoso Haitpensi: Podoliella irregilare Tim.,
Protosphaeridium tuberculiferum Tim., Leisphaeridia bituminosa Tim.,
Stictosphaeridium sinapticuliferum Tim., Favososphaeridium sp. u npyrue,
a TakKe TUleHKH Laminarites, — KOMIEKC pacTHTENBbHBIX OCTATKORB, XapaK-
TEPHbIH 1A MO3[IHETO BEH/A.

B obHakeHUAX HHKHETO TeyeHHA peukH Ctebuu (no Bnajienus B Hee pyy. Cu-
IopsiHKa) Ha ceBepHOM OKpauHe noc. fcuns obHapyxkewsl: Podoliella irregulare
Tim., P. regulare Tim., Protosphaeridium planum Tim., P. laccatum Tim.,
P. tuberculiferum Tim., P. patelliforme Tim., P. pusillum Tim., P. rigidulum
Tim., P. acis Tim., Stictosphaeridium sinapticuliferum Tim., S. implexum
Tim., S. sp., Leiosphaeridia undulata sp.n., L. sp., Trachysphaeridium lami-
hari tum Tim., Pterospermopsimorpha sp., Trematosphaeridium sp., Phyco-
mycetes sp., Bavlinella faveolata Schep., Synsphaeridium sp., Tpuxomsi Bogo-
pocneii, o6nomku nnedok Laminarites. B Bepxuem teuenny CteGHu (mpaBblit
nputoK p. JlasemmHsl), Bhie ycToA pyubsa CHOOPAHKA BCTpeueHbl MHKpPOGDH-
TO(QOCCHITHH MeJIOBOTO BO3pacTa, KaK U B HHJKHEM TEYEeHWH [PYroro MpHTOKa
Jazewmnsl — p. Jlonyianky (3anamHee noc. Acuus) .

Henopanexy ot moc. flcuna B oGHaxeHusax Ha pyuse CBuIoBen (NpaBbii
nputox Yepuoit Tuccnl) oBHapyxeHs! MHKpOohHTODOCCHTHH BepXHero BeH/A.

Benpckue Mukpodurodoccumum Berpeyerbl B 06HaKeHHAX , PACTIONIOXKEHHBIX
K ceBepo-3anany ot Paxosa mo mopore Ha Kocosckyio [lonauy. 3neck HafeHbl
xapaxkTepHble s BepxoB Benna Podoliella irregulare Tim. u P. regulare Tim.
Bepxuesennickue BHbl OGHAPY)KEHBI H B [JIMHMUCTBIX CNAHUAX, BHIXOMALINX Ha
p. M. llonypxka y noc. Kobeineuxas [Tonsua.

B BepxHem teuenuu p. TepecBrr 61u3 BnageHus B Hee (cnesa) pyu. Osopen B
TeMHO-cepbIX apriuTax ormeverbl: Podoliella irregulare Tim., P. regulare
Tim., P. sp., Trachysphaeridium laminaritum Tim., Protosphaeridium
tuberciliferum Tim., P. rigidulum Tim., Stictosphaeridium pectinale Tim.,
Toromorpha sp. u gpyrue xapakTepHble [l BEPXOB BEHIA MHKpoduTodoc-
CHJMH. B TeMHO-CepbIX aprWIIHTaX, BRIXONALIMX B HIXKHEM TeveHun pyd. O3o-
pen, HanjgeHs! monobHbie, HO Gonee pasHooOpasHble pacTHTENbHbIC OCTATKH.
Kpome BbiLIeNiepeuHCIIeHHbIX 3Miech BCTpeueHbl: Protosphaeridium acis Tim.,
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P. densum Tim., P. discum Tim., P. laccatum Tim., P. patelliforme Tim.,
P. scabridum Tim., Nucellosphaeridium minutum Tim., Stictosphaeridium
sinapticuliferum Tim., Favososphaeridiumsp., Bavlinella sp., Turuchanica
ternata Tim., Synsphaeridium sp., nnenxu tuma Laminarites, Tpuxomsl u 6o-
JainOMHME. ITOT KOMIUIEKC XapaKTepeH U1 BEPXOB BEHA, LA KaHHIOBCKOH
cButol Cpepuero llpumnectpoBbs. Tumnnudbie BepXHCBEH/ICKHe MHKPOQUTO-
toccunuH BhISABIIEHb! B ODHaXeHHMAX, Haxoasumxca Ha p. Tepecse (mpasbii
npurox Tuccet) 6nu3z noc. Yers-UopHa, n B HH30Bbe neBoro npuroxa Tepecsrr -
peuke Bpycrypanke.

B 2,5 kM pbire yeres pyusa Osopen B 0BGHaXeHUH TEMHO-Cepbix aprull-
JIMTOB Ha neBOM Oepery pyubsi BCTpEUeH CMEUIAHHBIA KOMIUIEKC MUKpOduTO-
doccunuii — BeHICKHX M MenoBbIX. [logoBHoe e cMellleHHe TpeBHUX U MOJIO-
ObIX PACTHTEIIbHBIX OCTATKOB OBHapy:eHe! B 06pa3lie, B3ATOM Ha YKe YIIOMH-
Hapluekca peuke bpycTypanike u3 obHaxenus, pacnonoxkerHoro 8 13,7 km
OT YCThA. L

B nuTonoruueck# OJHOPOIHBIX TIIMHUCTO-AJIEBPUTOBBIX 10poaax (IIHIIEBOH
30HBI B DacceifHe BepxHero TeueHHs pek TepeGim u Puku, NpaBhIx MPUTOKOB
Tucesl, Hapamy ¢ Me30-KaifHO30HCKHMH MHKPOGHTOGOCCHIMAME, BKIOYAs
TbIIbIY XBOHHBIX M CIOPHI MaNOPOTHHKOR, CMOPA/MYECKH BCTPEUAIOTCA THIMY-
Hble MO3[IHEBEHJICKHE KOMIIJIEKChl PACTHTENIBHBIX OCTATKOB. 310 0BCTOATEND-
CTBO He MOKET He YKa3hIBaTh Ha CIOXHY0 HCTOpHIo obpa3oBanusa Kapnatckoro
thnuua.

3anapuas wacts YxpauHckux Kapmat

Mapuipytasie uccnenosanns B 1973 rofy MpoM3BOIWIMCE OT YKroposu,
BBEPX MO p. ¥, no Yxkropoacko-JIksosckoMy mocce a0 noc. CTaBHOE, KOTO-
pBli pacTionoxeH BOIMM3M YKOKCKOro nepeBaiia. ITOT 3aMajHbIi YYacToK Yk-
pauHckux Kapnat, rpannuaiuuit ¢ Uexocnosakueii u ITonbLuei, n3sected Kak
0611acTh CIUIOUHOTO PACNpOCTPAHEHUS TPETHUHBIX M MEJIOBBIX OTIIOKEHHH, TemM
GONBIMI HHTEPeC BBI3bIBAKT HAXOIKM B ITOM pailiOHe BEHACKHX MHKPO(MTO-
toccumit.

B obBuaxenun rnMHEMCTBIX cnaHueB y nmoc. Bemukuit BepesHsiit oGHapyKeHb!
THITHYHBIE BepXHeBeHIckue MUKpodoceunun: Podoliella irregulare Tim.,
P. regulare Tim., Trachysphaeridium laminaritum Tim., Protosphaeridium
densum Tim., P. laccatum Tim., P. acis Tim., P. rigidulum Tim., P. sp.,
Stictosphaeridium implexum Tim., Favososphaeridium sp., Trematosphaeri-
dium sp., Synsphaeridium s)., Symplassosphaeridium sp., Turuchanica
ternata Tim. ® nneHku Laminarites. Ha Hexortopeix dbopmax u3 popa Pro-
tosphaeridium MOXHO BMIETH Mpoliecc HETIEHHA KIIETKH — ABJEHHE, HEPEIKO
HabmogaeMoe y MO3OHeIOKeMOPHHCKHX OIHOKJIETOUHBIX BO/lopocred. BaxHo
OTMEeTHTb M Jpyroe ofcToATenbcTBo — B paiioHe Benukoro Bepesnoro Ha
reoJIOTHUECKUX KapTax oGO03HaueHO TOJIeé paclpocTpaHeHHs BepXHEMENIOBBIX
nopop, dhuieBo# 30HbI.

B obnaxeHHH cepbIX TJIHHHCTBIX CIIAHUEB, CJIOMCTBIX aJIEBPOIIMTOB M Tiecua-
HiKoB y noc. Comb (80 kM Kk ceBepy oT Yropona no urocce B ctopoHy Jlbeo-
Ba) TAKXC BCTPEUEH BEHJICKMIA KOMIUIEKC PacTHTenbHbIX ocTaTkoB: Podoliella
irregulare Tim., P. hegulare Tim., Protosphaeridium tuberculiferum Tim.,
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P. densum Tim., P. sp., Stictosphaeridium implexum Tim., S. sinapticulife-
rum Tim., Ethmosphaeridium sp., Trachysphaeridium laminaritum Tim.,
Zonosphaeridium. sp., Kildinella sp., Macroptycha biplicata Tim., nnenku
Laminarites. Ocobenno MHoro ¢opm n3 pona Podoliella, Becbma xapakTtep-
HOTO A NO3[JHEBEHICKHX OTJIOKEHHH 10ro-3anmajHod yactH Pycckoi mnat-
¢dopmsi ([Momomua u MonpnaBua) .

B ongnoM kunomerpe no mopore ot a. Conp k ceny KHATHHMHY Ha JeBOM
Gepery pyuba B HeGonbuiOM 0GHaXXeHHH TEMHO-CEPBIX CITAHUEB H apTHIUTMTOB
oGHapy>XeH CMelIaHHBIH KOMIIeKC MO3HEBEHJICKHX H BEPXHEMEJIOBhIX MHK-
podurtodoccunuii. Ilosguesennckue Bupsi: Podoliella regulare Tim., Pro-
tosphaeridium tuberculiferum Tim., P. sp., mneskn Laminarites. Cpeau
MeloBbIX (hOpM  BBIJENIAIOTCA MbUIbUA XBOHHBIX U [AHAKPOJIHEBbIE OBOIOYKH.
CMmellleHHe pPa3HOBO3PaCTHBIX PACTHTENbHbIX OCTATKOB HE MOXeT He yKa3bl-
BaTh, MO HallleMy MHEHHI0, Ha G/IM3KOe COCE[CTBO BepXHEMENOBBIX W NO3M-
HeBEH/ICKMX OTJIOXeHHiH, OObIuHOe 1A 30HBl oDpamileHMa uepHoro duiuia
IokHoro cknoHa Kapmar. B JToM OTHOLUIEHMH XapaKTepHO HaXOX/CHHE B
coceflHeM OOHaXkeHHH THIHYHO BEPXHEBEHICKOrO KOMIIeKca MHKpodoccH-
nuit 6e3 kakoi-mubo npuMecH anemMeHTOB Gonee MOJIOIOH MHKPOANLrodiopsl.

Ha 1oxHoi okpaute c.Conb 13 0GHa)KeHUsA TEeMHO-CEPBIX apTHIITHTOB M3BITe-
yensl: Podoliella irregulare Tim., P. regulare Tim., Trachysphaeridium lami-
naritum Tim., Protosphaeridium densum Tim., P. laccatum Tim., Stictosp-
haeridium pectinale Tim., Zonosphaeridium sorediforme Tim., Phycomyce-
tes, ek Laminarites, o6peIBKH TPUXOMOB BOHOpPOCIEH, PAaCTHTEIbHbIH
HEeTPHT, yKa3bIBAIOLIHE Ha MO3IHUH BeH[.

B 06GHakeHMM TEMHO-CepPhIX TTTMHUCTBIX CliaH1eB (H MaCCHBHBIX apKO30BbIX
MecYaHHKOB), B ciaHuax y . Ctpuuasa (75 kM ot Yxropoga) HaiIeHb
BepXHeBeHAcKue MukpopuTodoccumm: Podoliella irregulare Tim., P. regula-
re Tim., Stictosphaeridium sinapticuliferum Tim., S. pectinale Tim.,
Trachysphaeridium laminaritum Tim., Protosphaeridium gyratum Tim.
Hurepeco oTMeTHTL HaxONKy aensweica napbl Kietok W3 Bupa Podoliella
regulare Tim.

[Tono6Hele e HaXOOKH BEHICKHX pPACTHTENIBHbIX OCTATKOB 00HapyXeHbl
B OOHaxenuax y cena CraBHoro M y fgepeBHH KocTpuH Ha Y>Xropomckom
mocce. MHOTIa OHM BCTpEYawTCA C NMPUMECHI0 MOJIONbIX IJIEMEHTOB (hilOophI.

Bce yxasaHHble MHOTOYMCIEHHBIE MECTOHAXOXIeHWA MNO3[IHENOKeMOpHii-
CKOTr0 (PHTOMJIAHKTOHa, K TOMY )€ XOpOLled COXPaHHOCTH, He MOTYT GbIiTh
06bACHEHBI IIPOIIECCAaMH NEPEOTIIONEHHA (XOTA M OHM MHOT/IA UMEIOT MECTO) .
EcTh Bce OCHOBaHMA cCUMTATh, YTO BO (MIIMILEBOH 30HE IXKHOTO CKJIOHa YKpa-
HHCKHX Kapnat pacnpocrpaHeHbl BeHackHe omoxenus. OBpaulaer Ha cebs
BHHMaHHe TO OBCTOATENBCTBO, YTO GONBIUMHCTBO HaXO[JOK BeHACKHX MHMKPO-
¢duTodoCCHIME (NULeBOH 30HBI, KaK B 3amajHOW, TAK H B BOCTOUYHOH ee
YaCTAX, MPHYPOYEHO K paiOHaM paclpoCTPAaHEHMA MENIOBBIX OTIIONEHHH, KaK
3TO MOKa3aHO Ha TeOJIOTHYECKHMX KapTaX. YNOMAHYTbIE HaXOOKH He MOTYT
He YKa3bIBaTh Ha TO, YTO reosioruyeckas ucropua Kapnat (ocobenHo oGpa3zo-
BaHHe (MlIeBOH 30HBI H ee cTpoeHMe) Oblia ClOXHOM, Taswed B cebe 10
CHX TOp MHOTO HEM3BECTHOTO M HeacHoro. [leneoduronoruueckue uccnenosa-
HUA MOTYT BHECTH MHOIO HOBOTO B reojlormueckoe Hiyuenwe Kapmatckom
I'opHoii cTpaHbl.
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MAXABKAHN JTEBKOBCKAA A TEPEL

CENAPALMA H XAPAKTEPHCTHKA
AKHECCOPHOI'O UHPKOHA H3
KPHCTAIUTHYECKHX MOPO/L SAMNAQHLIX KAPIIAT

CornacHo JOroBOpa O COMIPYXECTBE MEXAY TeONOTHYECKUMM YUpeKIeH s -
mu Axafiemun Hayk UYCCP u CCCP B nabopatopuu oborawenus UHctutyTa
reoXuMMH M dusnxu MuHepanos AH YCCP o6paGorano 26 npo6 kpucTammnyec-
KHX ropHeIX mopoll 3anamueix Kapnart muia onpeenenus ux abcomoTHOro Bo3-
pacta. B Hacrosuleil cTaThe paccMaTPHEBAITCA KPHCTALIOMOpPhONOrHIecK e
0coGeHHOCTH M METOMIMKH BhifleleHUA aKUECCOPHOTO 1M PKOHa K3 DTHX TIOPOA.

Viasanusie 26 npo6 Becom 3050 kr npejcrasneHs! rpanitamu (6), rpa-
Homuoputamu (5), mermatutamu (1), kBapumuramu (2), cnanuamu (1), rHei-
camu (2), murmarurami (1), MetasaddysuBamu (6) u amdubonuramu (2).

BrienieHse M3 HHX aKIECCOPHOTO LUMPKOHA NPOBOIMIOCHE MO [OBYM CXe-
MaM. B ocHoBY cxeM ObimM MONOXKeHpi riaBHbiM oOpasoM CIpYKTYpHO-
TEKCTYpHBIE M MHHepabHble 0COGEHHOCTH MCCledyeMbIX MOpOL.

Cpennesepructeie mopopb! (mpo6er I, II, III, V, VI, XII, AY-3,
AY-5,TY-5, TY.7, T'V-8, I'V-10, I'Y-11) obpaGateIBaauch Mo cxeme, MpeacTas-
JIeHHO¥ Ha pHc. 1.

HpoGnerue npo6 oCylecTBAANOCh B BIEKOBBIX ¥ BANKOBBIX ApobHiIKax
IPOBOWIOCH CTA/IHANILHO ¢ TeM, YToGbI ofeceunTh MaKCHMAIIBHBIH BBIXO/ AK-
LECCOPHRIX MHHEPAIOB, COXPAHHTh LEMOCTHOCTh HX KpPHCTAJUIOB, YMEHBLIMTb
06pa3oBaHHe LUTAMHCTON (pakuuy H CBeCTH K MHHUMYyMY KOJIHYECTBO
CpPOCTKOB.

pobnensie NOPOALT KPYIHOCTHI0 MeHbille | MM [BaXKIbl IPOMBIBAIHCH Ha
koHueHTpauonHoM crone thma KII-30. Pexum 0BpaBoTkH: YMCIO KauaHHil
mexu croma — 300 B MuHYyTY, yron HaknoHa — 109, pacxon Bomst 0,5 M3 /uac.
TlpoMexyTOuHblE TPOZYKThl JOM3Mesbyamuch 00 0,5 MM M BHOBb [ABaX/bI
NPOMBIBAJIHCh.

B pe3ynbrate rpaBMTAUMOHHOrO OGOralLeHHs NONYYanca YepHbIH LUTHX, H3
KOTOpPOro B MOKPOM BHIE NMOCTOAHHBIM MAaTHUTOM OTTATHBAIHCh MarHeTHT
obnomkH cBoGomHOro (Mertaniuueckoro) xenesa. [lociiennue OTCIauBaKICA
OT TPYUIHMXCH yacTedl [POGHIOK M ABIAITCA MPUUMHOH 06pa30BaHUA IUIEHOK
THAPOOKHCIIOB J€Je3a, KOTOpble 3arpA3HAKT aKLEeCCOpPHble MMHEpallbl H lle-
MCHTHPYIOT uX B arperatel. Hemaruurras dpaxums nonsepranach Cyiuke H
pa3ZieNieHHI0 B XHIKOCTH yeNbHOro Beca 2,89 r/cM® Ha TA)enywo M Nerkymo
dpaxipu. YacTs MHHepanoB TAxeNoH ¢(paKiky, HECMOTPA HA MpPOBEIEHHYIO
MarHHUTHYI0 CENapalMi0, YacTO OCTAeTCA MOKPBITOH THAPOOKMCIAMH JKeje3a.
Ina ynmanemusa Mx tsaxenas dpakuua obpabGateiBanace 10% consHoR Kuciio-
TOH Ha xonomy B TeueHMe 10 mumyT ¢ mocnenymwoiied NMpPOMBIBKOH [QHCTHI-
NMPOBAHHOH BOIOH [10 HEHTPAaIbHOM peaklMH. YOasleHHe KOpoueK H TUICHOK
THIPOOKHCIIOB KeJle3d C MOBEPXHOCTH MHMHEpPIOB MPOHCXOIMT 3HAMMTENBHO
HHTEHCUBHEE, eCITH COJIAHOKHCIYl 00paboTKy MpOBOAMTH B MEXaHHYECKOH
MeLlIaJIKe.

[locne xucnoTHoOH 06paGoTky TANenas Gpakiud pacCeMBAIACh HA CHTAX C
pa3mepom sueek 0,25 H 0,1 mm. [TonyyeHHble KTacchl pa3fieIbHO CenapupoBa-
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Ipo6a

CranuansHoe fipobiieHHe

I'poxouenue
Y
-1 Mm +1 MM
KoHueHTpaums Ha crone
L. T—> Orpan
Cepbifl urnux NIpoMIIpony KT
Ilepeuncrka Hiamenwyenue
Y ¥ 1
UYepHbit  npomupopy kT QTBan 0,5 mm
LTHX e
MaruuTHas cenapauus
\]
Marnetur, Hemarnwinan dpaxuua
obnomMiH Kenesa
Lenrpucpyruposaue ¥ —2.89
. P
T'sxenas ppakimus Jlerkas dpaxins
, i Kaapu
Kucnoruas o6paborka YWiiionall finar

OTMBIBKA BOLOH

Knaccuduxauums
0.25 0,1 mm

OneKTpOMArHHTHAs! Ccenapaums

HeanexrpomaruniHas dpakiins
MoHaluT, UMPKOH, cpeH. MUPHT, 3TTHIOT,
anatur

Henrpudyruposanue y—3.6

DNeKTpoMarHHTHAN QpaKims
I'panar, Guorur
nupokcel, ampubonsl,
TATAHOMATrHEe THT

Taxenas ppaxiud Jlerkas dparius
MoHauuT, UHPKOH, TIHPHT Cdsen, anuaor,
anaru

JneKTpOMAalrHHTHAS ceNapauus

DnieKTpOMariHTHas GpakKims HeanekTpomaliutHast dpaxiing
Monaumr Hupron. nHpuT

O KHCAHTENLHBIT  0Bxur

Ane KTpOMartMTHas Cenapayua

Hesnexipomartuitasd ppaxitns

dneKTpOMarHHTHaR Gparums Hast
Lpxon

Puc. 1. Cxema cemapaumy aklieccopHbIX MHHepalloB M3 CpedHe3epHHCTBIX Mopull
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poGa

\d
JlpoGnenne B oBe cTagMn

I'poxouenne

0,5 MM +0,5mMmm —

Konuenrpam{i; na Yerone '
Y UHL% Otsan

Cepuift uumx NPOMIIPOAYKT
—

[MepeuHcTKa Himensuenue 0,25 mm

Yepublit wnmx TIpOM = L
l npoy Kt s

MaruuTHas vcenapamm

Marwuerur, HemaruurHas dpaxuns
OGHOMKH Keleda
Henrpudyruposanue 7y 2,86

Taxenas ppakuns Jlerxas gpaxuns
Kuapu, noneso# wnat

Knaccudukauus

0.1} 0071mm

JneKTPOMAarHHTHas CenapauHs

DNeKTPOMarHuTHas Qpaxuns HeanextpomaruutHas dpakums
I'panart, GHOTHT LUupKOH, NUPHT, anaTHT, 3NHAOT, GapHi

Uentpudyruposanne y—3.6

Taxcnas ¢ppakuns JTerkas ¢ppaxkuma
Unpkon, nupur, 6apui Anatur, cceH,
IMHIOT
bnorauus
[leunpilt npony K1 Kamephupiit npony ki

ITuput, Gapur
TepeuncTHas pnoraums -

v ¥

Kamepusift npoay ki [Tennbift nponyxk
HnpkoH "

Puc. 2, CxemMa cenapauyi akIecCcOPHOIO LHPKOHA H3 MEJIKO3ePHHCTLIX Nopof,
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Puc. 3. Pacnpenenchue dopm
3epeH UHPKOHAa B KPHCTAIUTHYe-
CKHX moponax 3ananHeix Kap-
nart
A — upmomopdHble KpHcTan-
uet; B — cyGupromopdmsie
kpucranne;; C — oKpyrineHHsie
3JepHa
I — xpapuutm; 2 — cnanum;
— murmaTHThi; 4 — rpaum-
Thl, TPAHOAHOPHTHI, MeTaddhdy-
3HBbI

JIICb HAa PONMKOBOM 3JIEKTPOMAarHUTHOM Cenapatope NpH HANpXEeHHOCTH
MarHutHoro nona 3500 apcren. IlpH Takom  pexciMe B 3/eK TPOMAarHUTHOR
$pakuMM KOHUEHTPHpPYIoTCA TIpaHaT, am¢ubornbl, NMHpOKCEHbI, GHOTHT M
THTAHO-MarHeTHT, 3 B He3IeKTPOMArHHTHOW — MOHALHKT, cdeH, JMHIOT, LMp-
KOH, anatidT u Oaput. JlanbHedillee cemapypoBaHHe UHPKOHA OCYLLECTRIAIOCH
MyTeM Je/leHHs He3NeKTPOMATHHTHBIX (GpaKuUMil B HHIKOCTH YIENLHOro Beca
3,6 r/cm®. Tlpu Hanmuauu B 3THX GPAKUHAX CPOCTKOB AKLECCOPHBIX MHHE PaJiOB
¢ noponooGpa3ylouHMH OHH TIpeBAPHTENIBHO Bpy4HYI0 NOApabGnHBANHCh B
dapdoposoii cTynke.

B pesynerate Takoro pAesieHMs B JIerKod (paKlMH KOHLEHTPHPYIOTCA ana-
THT, 3MHJ0T, ceH M BhIIpabiHBaroMecd MoJIeBOH 1IMAT, KBapl, BHOTHT H am-
¢uboribl, a B TAXKEIOH — MOHAUMT, IMPKOH M MHUPHT. OTAeNneHne MOHAlMTA OT
Txenoi bpakiuH (IMPKOHOBOIrO KOHUEHTPAaTa) MPOM3BOAWIOCh HA PYYHOM
a7leKTpomaruute cucTembl OKyHeBa NpH HAaNpAXEeHHOCTH MAarHUTHOTO MOJNA

Ta6bnuupal

CoflepaHue LHPKOHA B KPHCTAIIHYECKMX NOPOAAX
3anagueix Kapnar*

Conepxanug, r/T
HaumeHoBaHHe mopombl Komyectso
npo6 fipenesnsi cpenHee

I'paHonuHopHTEI 5 5-160 55
I'panuTh 6 3-68 41
Metasddy3ubm 6 9-36 21
AMPuGOIHTBI 2 efl. 3H. 3H.
I'panuTO-THERC 1 49 49
MurmatuTst 1 80 80
Mermatur 1 1,0 1,0
I'panynur 1 22 22
KBapuyre: 2 72-98 85

*
Be3s yuyera notepb npH ApoGneHHH H NMpoMbIBKE.
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P u c. 4. Pacnpe/ie/icHUC pas/iMyHBIX THIIOB KPUCTAIIIOB LWMPKOHA B KPHCTAIMYECKHX T10-
pojax 3anapneix Kapnar

5700 opcren. OtaeneHue nupuTa nyTeM ofXKHra npH Temneparype 450°C B Te-
yeHHe 15 MuH. .

[HpKOHOBBIA KOHUEHTpAT moclie ofkura nometnascs B haphopoByo CTyI-
Ky ¢ AMCTHIUTMPOBAHHOW BOJOW M Pe3HHOBBIM MECTMKOM B HEM pa3pyLIIach
okanuHa, obpa3joBaBluasica oT cropaiusa nupura. [locne ynanenusa metonom
JIEKAHTAUMM TTIMHHCTOH 4acTH UMPKOHOBbIH KOHLEHTPAT CTAHOBHIICA IIPHIO/l-
HbIM [IJIA OTIpe/ielIeHHsl BO3pacTd.

W3 menkosepuucteix mopon (npoGer AY-I, AY-2, AY-4, AY-6, VI, VII,
X, XI) aKueccopHbIi LMPKOH BbIEIANCA IO CXeMe,l1pHBEIEHHOR Ha pHC. 2.

Mopoas! wW3menbyannce A0 KpymHoct 0.5 MM M TIPOMBIBAJIMCh  Ha
KOHLUEHTPAUNOHHOM cTOJie. PeXuM MPOMBIBKH: UMC/IO KauaHWil IeKH CTONa —
370 B muHyTy, yron HakmoHa 129, pacxon Boast 0,55 M /uac.

W3 uepHOro WIMXa [I0 €ro CYLWKH IpPOCThiM MAarHMHTOM OTTATHBATHCH
MarHUTHbIE MHHEPaJibl, [IOCIE YEero OH CYIIMIICA M [eJIHICA B XKHIKOCTH Y/IeIib-
Horo Beca 2,86 r/cm’. Taxenas dppakuua paccensanach panee Ha knaccsi 0,1
1 0,071 MM ¥ pasaenbHO cellapMpoOBAIach Ha POJIMKOBOM CeNapatope MpH Ham-
psxeHHOoCTH MaruuTHoro nona 4000 apeten. IneKTpOMArHUTHASA ppakuus Lie-
pevHLlaIach IBaX/1bl, 4 HEX1EKTPOMATHUTHAA HEHTpH(YTrHpOBaach B XKHIKOC-
TH y[Ie/IbHOrO Beca 3,6 r/cm”.

B sierko# ¢ppakiumu KOHLEHTPHPOBAIMCh JMHIOT, ANATHT H CeH, a B TAXe-
JIOW — UMPKOH, MHPAT W MHOrga Oaput. [IMpHUT U3 UMPKOHOBOTO KOHUEHTpaTa
droTHpoBACA B COMIOBOI cpelle BYTHIOBBIM KCAHTOreHaTOM, DapHT—OKHCITeH-
HbIM PHCAHKIIOM.

[Tockonbky npu MpoKanMBaHKK UMPKOH 0BecLBEYHBAETCH, KPHCTAILIOMOp-
thonoruuecKHe UCCNeloBaHuA 1IPOBOJWIMCH 10 Y/IAJICHUA MUPHTA U3 LMPKOHO-
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Puc. 5. BHyTpeHHee CTpoeHHe KPHCTAJUICB LMPKOHA M3 TpaHo-
OHOPHTOB B MMMEPCHOHHBIX MpenapaTax

1-6, np. 1, Tarpunsr, Tpubeu; 7—11, np. 'Y-9, Beicokue Tartpsi,
liitpeGekoe o3epo; I12—16 np. I'Y-5, tuna Curna u3 Benopua;
17-21 np. VIII, Tatpunsr, sepiuuna ropst Xonok

BOil $paKimu. ITH HCCNENOBaHMA BKITIOYANH H3yueHHe (OpPMbI, OKPACKH, Xa-
paKTepa NMOBEPXHOCTH W BHYTPEHHEro CTPOEHMA 3epeH LMPKOHA, MO3BOJIAI0-
Lil¥e CIEeTaTh BBIBOJL O €T0 FeHe3MCe.

I[lpenBapuTebHbIE pe3yNIbTaThl TAKHX MCCIIEOBAHHWI H3JIOXKEHBI paHee
[1,2].

[TpoBeieHHbIE HCCIIENOBAaHAA YKAa3bIBAlOT Ha Ype3BbIYAHHO HepaBHOMEpHOE
pacnipefie/ieHHe UHPKOHA B KPHCTAJUTHYeCKHX oOpaszoBaHuax 3ananueix Kapnart
(tabn. 1). OTHOCHTENbHO BBICOKAA ero KOHLEHTPALMs XapaKTepHa 1A KBap-
uutoB (72-100 r/1) ¥ HM3Kan wia kucasix adoysusoB (9—40 r/t1). B rpanu-
TOHIAX COHepKaHHe MpKOHa Kosehnercs B mpepenax 3—160 r/T.

B KonuuecTBe, MOCTATOYHOM [UIA ONpe/ielieHHss U30TOMHOIO BO3pacTa, UKp-
KOH ObU1 ycTaHOBJIEH B 12 M3 26 H3yueHHbIX MPOG.
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P H c. 6. BHyTpeHHee CTpoeHHe KPHCTAJUIOB LMPKOHA H3 IPAHHTOB
1-7, np. I'Y-8, ua Mano# Tarper; 8—14, np. IX, Huskue Tarpel, Beiuna Boua;
30-36, np. I'Y-2, ana T'poruok, Bemopupw; 37—41, np. V, Benopumei, 30Ha
Koryra

78

Mopdonorua KpHCTaIoB UHpKOHa H3 Gonblue YacTH paccCMOTpPEHHbIX MO-
PO XapaKTepH3YeTCA OTUeTIIHBRIM HIHOMOpdH3IMOM (pHC. 3) .

OKpyT/ieHHble 3¢pHA COCTAaBIAKT OCHOBHYK MAacCy JIHIL B KBapLMTax
(80—-95%) . KonuuecTBO HX yMeHbLIaeTca A0 S0% B cnaHuax v no 20% B Mur-
mamutax. [IpuMech OKpYTTIEHHBIX 3epeH UMPKOHA B KonuyecTBe 0o 10% B oT-
menbHBIX Tpo6ax Merasddyszusor (mp. AY-4) CBHIOETENBCTBYET O CMEILAH-
HOM reHe3Hce ITHX NOpof.

Cpenin HIHMOMOPOHBIX KPHCTAIUIOB HaHGONee BBICOKMM COBEPILIEHCTBOM
OrpaHKH OT/IHYaeTCA LHMPKOH M3 HEKOTOpbIX rpamuTomMpoB (mp. I'V-9, I'Y-8,
ry-10ury-11).

OCHOBHBIMH TYOHTYCHBIMH I'DaHAMHM KPHCTA/UIOB AB/IAITCA NPH3MBI mep-
soro {110}u BToporo {100} pona, a Taxxke Gummpamumer (111} 311, Mx pas-
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JTHYHOE COYeTaHMEé M HEOOMHAKOBOE IUIOLIA[HOe Pa3BHTHE OMpEeNeNAioT OCHOB-
Hbie MOPGOJIOrHYeCKHe THIIbI H OGNMHK KPHCTA/LIOB.

Cpems HAMOMOPGHBIX KPHCTAUIOB BBIAEAKTICA CNEdyKllHe OCHOBHbIC.
MopdonorHiecKHe THIIbI:

1) CNIOXHOOTPaHEHHBIE KPHCTAIUTBI H3OMeTpHUHOTO 06k a, Ky=1,0-1,5;

2) KpHCTANIbI THAUMHTOBOTO THMNA CTONGYATOrO 06NIHMKa ¢ TYTIBIMH HIH OCT-
phIMH KOMbeBWIHbIMH ronoBKamu, Ky=2,0 -3,0;

3) KpHCTAUIBI MPOMEXYTOYHOrO THNA C TYTbIMH WIH OCTPbIMH r'OJIOBKaMH
cronbuaroro (Ky=2,0-3,0), pexe urnosumsoro (Ky=3,0-5,0) obnuka;

4) KpHCTaJUIB! LMPKOHOROrO THNA cTonGyaToro ofiuka, Ky=2,0-3,0.

PacnipesienieHye BbieJIEHHbIX THIIOB B H3y4eHHBIX PAa3HOBHIOHOCTAX MOPOZ,
Wunioctpupyerca puc. 4. W3 nocnenHero BHoHO, uro Oonbluas  vacTh
KPHCTA/UIOB LMPKOHAa OTHOCHTCA K /HTETPArOHAJIBHOMY I1POMEXYTOYHOMY
THIY, ¥ KOTOpPOro oGe NMpH3Mbl Pa3BHTBI OAMHAKOBO. TeTparoHaibHble KpHC-
TAUlbl THALUMHTOBOrO THNIA BCTPEYEHBI TONBKO B rpaHoauopurax (np. I'Y-9)
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Puc. 7. BHyTpeHHee CTpOeHHe KPHCTA/UIOB LMPKOHA W3 MeTaxbdyIMBop
Cmuuicko-I'eMepckoro Pyporopes

1—4, np. AY-1, r. Jobumu; 5-10, np. AY-2, y Ctpomuwa; 17—15, np. Ay-4,
y Mauu; 16-20, np. AY-6, y I'enbumanosue



P# c. 8. BHyTpeHHee cTpoeHHe KPHCTAJUIOB LMPKOHA M3 nopdupouaoR paitona
PoxasaBer (-5, np. VI) ; nmopduputos sosisr Kpaknoscka (6—11), np. VII
rpaHymros, Yewcko-Mopasckas seicora (1219, np. XID)
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Puc. 9. BHyTpeHHee cTpoeHHe KDHCTA/UIOB LMPKOHAa M3 opTorHe#icoB 3omei Koryta
(/—6, np. 1V); mmrmatuToB pafiona Tane-Cpmeuxko (7-/0, mp. 1I);  mermaturos
Tane-Cppeuxo (1/-14, np. I1I)

u rpanutax (np. I'Y-10, T'Y-11 u V) . Kpucranis! 14pKOHOBOIO THIA B HeGOIb-
oM KonuuecTBe HaGmopawrca B nopduponnax (mp. VI). [lpocteie dopmel
ronoBOK [lll} XapaKTepHsl T/1aBHBIM 00pa3oM A UMPKOHA M3 KMCIIBIX Me-
tasdpdy3uBor Crmucko-I'emepckoro Pynmoropea. Jlna GonbLMHCTBA ke oc-
TanbHbIX MOPOJ XapaKTepHO MPUCYTCTBHE KPHUCTAIOB UMPKOHA KaK C TyMbI-
MH {lll}, TaK H C ocTpbIMH 4311 komeeBHIHBIMH rosoBkamu. Kpome Toro,
MOYTH BO BCEX I'PAHMTOMIAX MPHCYTCTBYIOT B Konuuectse S—20% cnoxHoor pa-
HeHHbIE W30MeTpHYHble KpHCTa/UIbl. OHH OTNHMYatoTCA MPO3PAYHOCTHIO, YHCTO-
TOH 3epeH, CWIbHBIM aJIMa3HbIM OJIeCKOM M MpecTaBnAwT co6OM, OYeBHIHO,
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Puc. 10. BHyTpeHHee cTpOcHHe KpHCTAIUIOB LMpKOHAa M3 KBapuuToB [/—4, mp. AY-3,
y Cmonbunxa; [-8, np. AY-5, y Mumiuexa w [1-14, np. 15-p 43 BeiBeTpensix Cnadues
(KaonuHoBo) ’

HauboJiee paHHIOW reHepauMio WHpKoHa. KpHCcTA/LUIbI IMPKOHA HITIOBHIHOIO 00-
JIHKA XapaKTepHsl A/1 rpaHuToB THna ['poHyox (mp. [Y-2).

Okpacka LMPKOHAa HM3MeHAeTcA B [OCTATOYHO ULIMPOKOM [AuanasoHe. B
rpaHuTOMaIax U metaspdy3uBax npeobnajaeT CBETIOOK paLICHHbIH NpO3payuHbIi
LUMPKOH — PO30BbIH, CHPEHEBBIA, CepbId, XeJITblH HIH GeCLBETHbIH, MpHYEM
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KaX/0My THIY TMOPOJ CBOWCTBEH CBOH 1BeT 3Toro muHepana. OtiensHyio
IPYNNYy COCTaBJIsAET XKEITO-DYphiit HeNpO3payHbIi LMPKOH, KOTOPBIH BCTpeyaeT-
csi B MOJUMHEHHOM KOJIMYeCTBe BMeCTe C IPO3PAauHbIM M JIHIIL B HEKOTODBIX
pasHocTAx mopox npeobnanaer (np. [V, AY-6).

KracToreHHsiit IMPKOH M3 KBApPUMTOB IPECTAaBIIEH CMECbI0 HECKOIMbKHX
LBETOBBIX TPYMI, CPEH KOTOPBIX PE3KO BbIAENAETCH WHTEHCHBHO OKpalIeH-
Hasl Iy pIypHO-KPAcHaA PasHOBHIAHOCTh, CBOMCTBEHHAs TOJIBKO ITHM MOPOHAM.

Pe3ynbTaThi H3yUeHHA BHYTPEHHETO CTPOEHHSA B HMMEPCHOHHBIX TpenapaTax
MOKAa3am, uto GOJbIIAA YacTh KPHCTAJUIOB LMPKOHA H3 I'PaHOMOPHTOB M rpa-
HHTOB XapaKTepU3yeTcs OJHOPOIHOCTBIO H CONEPXKUT HeGOMNBIIOE KOIHYECTBO
MpO3payHbIX OKPYIIIbIX HIH NaloukooOpasHbIX BIoueHuit (puc. 5—-10). Y
UHPKOHa M3 TPaHHTOMHOB THIa CMIJIa YCTAHOBJIEHO 30HAPHOE CTpOEHHe, IpH
KOTOpOM HabniofaeTcs yepe[oBaHME TOHKHX e[Ba 3aMeTHbIX KOIel WIH Clo-
eB pocta (puc. 5, 13—14) . V mupxonoB w3 ruGpunHbix rpanutos JoGpoua
(np. I'V-11) npocnexuBaetcs 3sotouns GopMbl B Ipoliecce pocTa, YTO BbIpa-
JKaeTcsd B M3MeHeHHH OYepPTaHHH 30HapHeIX Konell (puc. 6, 19).

30HAIBHOCT, 0OYCIIOB/IEHHAaA reTepOr¢HHOCTbIO, BbIAIBIEHA Y KPHCTAILIOB
uMpkoHa u3 MurmatutoB (np. II), mermatutos (mp. IIT) u rpadutos (np.IX).
Ona BeIpaxaeTcs B TOM, YTO OKpYT/ICHHOE PanUKTOBOe Agpo oBpactaer Golnee
nosHeit obonoukoi (puc. 6, 28-29; puc. 9, 8; 9, 13).

Ocofioe MecTo 3aHMMaeT IMPKOH U3 HEKOTOPBIX I'PAHHTOB, ISl KOTOPO-
ro XapakTepHO GOJIbLLIOE KONHMECTBO Pas/MYHOTO poda BkJwueHuit (mp.V,
I'V-2). llpenctasjiensl OHH HENpO3pPAayHHIMH TOUCYHBIMH, WITIOBHIHBIMH HIH
[UTACTHHYATBIMH  BbBIACJICHHAMH, paClOJIONKCHHBIMH &CHOPHE.O‘-IHO o BCeEMY
KpHCTaniy. B HeKOTOpbIX CTyYasx ITH BKITIOYEHHA COCPEIOTOYHBAKTICA B LEHT-
panmbHON YacTH KpucTanna, obpasya “noxuoe™ appo (puc. 7, 16, 20; puc. 5,
5-6).

ITpuBeneHubIin MaTepHan MO3BOIACT CENATh BHIBOI O TOM, YTO B KpPHCTAN-
nMueckux mopopax 3anagueix Kapnar comepixMTcA Kak ayTHTEHHbBIH, TAK M
KJIACTOTeHHbI! LUMpKOH. EcTecTBeHHO, YTO MPHCYTCTBHE KJIACTOI€HHOTO Marte-
pHana B HexkoTopbiX MeTadddy3uBax, a Takke HalMuMe ero B BHOAE ANEp B
KPHCTAaX UMPKOHA H3 MMTMaTUTOB, IEFMaTHTOB H HEKOTOPbIX I'PaHUTOR By-
[eT 3aBBIIATh BO3PACT ITHX nopof. [103TOMy pe3ylibTaThl MUHE PATIOTHYECKHX
HCCenoBaHUi HeoOXOOMMO YYHTBIBATbL NPH HHTEPIIPETALMH PalHOIOT HUECKHX
HAHHBbIX.

JUTEPATYPA

l. Bouxo A.K., Kamenuyxu JI., Cemenenxo H.II., LlamGen b., [leptax H.II. Yacts pe-
3y/IBTATOB oONpefeicHHA abCcoiOTHOrO BO3PACTa TOPHBIX MOPOJ KPHCTANIHYECKOTO
MaccuBa 3anajiHeix Kapnar # coB peMeHHOe COCTOAHHE 3HaHMIE.

. T'eonornueckuft c6opHHK, reonorus Kapnar—XXV, 1, bpamcnaga, HioHs, 1974,
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OJIOBOHOCHBIE TPAHHUTOWIbI
3ANAIHBIX KAPINAT

B. HAMBEJT, JI. KAMEHHIIKHH, H. MATYJIA, M.I". PYB,
B.A. [TABJIOB, H.A. AWMMXMHHA

CPABHUTEJIbHAA TEONOTO-NMETPOTPA®HYECKASA
XAPAKTEPUCTHKA OJIOBOHOCHBIX I'PAHHTOB CTIOBAKHH
H HEKOTOPBIX PETHOHOB CCCP

Ha rteppuropuu CroBakud OJIOBOHOCHBIE TPAHMTBI B HAcTOsLIee BpeMs
M3BeCTHbl TOJNBKO B mpepenax remepun Cruuicko-I'emepckoro Pynoropss,
ABJIAIIIMXCA BOCTOUHOW COCTABHOH YacThbi CIOXKHOI'O CKJIA[MAaTOro COOpY-
swenua 3anmagubix Kapnar, OfuMe yepThl reoIOrHYeckKoro CTPOeHMA perHoHa
¥ OCHOBHbIE ITalibl €r0 Pa3BUTHA B Iale030e PaCCMOTPEHBI B CIEUHAJIBHOH
cratbe HacTosiuiero coopuuxa (cMm. crateio b. Llambena, JI. Kamenuuxoro u
WU.C. Kpacusckoit), mosToMy Mbl OTPaHWYMMCH [THIIb KPaTKOH XapaKTepH-
cTHKO# T1ex ocobennoctedt reosnoruu Crmuiucko-I'emepckoro Pyporopss,
KOTOpble HeoOXOIMMBI [IJA MPABHIBHOTO ITOHMMAHHA CTPYKTYpPHOTo MOJIO-
KEHHA OJIOBOHOCHBIX T'PaHMUTOB. B OCHOBY TaKoH XapaKTepHCTHKH MONOMKEHBI
PelyTbTAaThI WCCHENOBAHME PAJA YeXOCNOBAIKKX TEONIOTOB, OTPAXEHHBIE HA
I'eonornveckoit kapre YCCP 1966 ropa u B Hekotopbix Gonee no3maHux myomu-
KauuAax. CorzacHo 3THM [JAHHBIM B CTPOEHMH CTPYKTYPHOTO KOMIUIEKCa re-
mepua, Crmuicko-I'emepexoro Pynoropea Bemyiad poib npuHapiexut obpa-
30BAaHUAM PaHHEro W MO3[Hero Maneo30d, TOrNa KaK Me3030/icKHe OTIIONKEHHA
TNOJIb3YIOTCS OTPAHHYEHHBIM PAaclpOCTPaHEHHEM.

Huxnenaneosoickue o6pa30BaHiA CNaralT KpYMHbIA aHTHKIMHOPMH Npe-
MMYLLUECTBEHHO CYDILMPOTHOTO NMPOCTHPAHHUA, OCJIOKHEHHBIH CEpHel CKJIA/IoK
Gonee BLICOKHX NOPAAKOB. B ero HeHTpaneHo# yacTH 0BHaXa0TCA TeOCHHIKITH-
HaJlbHble OCAfOYHble W BYJIKAHOTEHHbIE OTIOXEHHSA TelbHULKOH TIPYIIIbI
(mospHmit kemBpuit — CcHITyp), a B KPbUIBAX NOABIAKTCA Goee Mollomibie
o6pa3oBaHuA paxkoBeLKoH rpynnbi (meBoH). Cpefu OCamOYHBIX TOPOJL Tellb-
HHUKOW TPYIIbI IIpeBanupyioT dnuueBsle dauuu, npencTaBjieHAble MecUaHu-
KANMM, TTIMHUCTBIMH, MECYAHUCTHIMU H TPadpUTHCTBIMH CNAHIAMH C MPOCIOAMH
JMIIMTOR CHIEPUTOBBIX M AHKEPHTOBBIX MOPOJ. YKa3aHHbIH KOMIUIEKC 0Ca/IKOB
B HHXXHER YacTH pa3pe3a BMellUaeT BYJIKaHWUThI KMCJIOTO COCTaBa (KBapueBble
nopdupsl ¥ UX Tydnt) . [Tono6HbIR XapakTep 0CaOUHOTO pa3pe3a COXPaHAETCA
M I PaKOBELKOH TIpyMNIbl, OAHAKO BXOMsALIHE B €€ COCTAB BYJIKAHOTCHHbIE
TNOpPOJIbI MpeJicTaBlieHb! 11abazaMu H HX TydaMH.
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T'eoCHMHKTMHANBHBIA XapakTep COXPaHAETCA M [ BEePXHENANe030HCKHX
06pa3oBaHHi, cpeld KOTOPBIX BbIOENAWTCA KapboHOBbIe M mepMckue. B oc-
HOBaHHM OTJIOXKEHWH BEPXHEro Majie030s 3ajeraiT BecTdaibckue GasabHbie
KOHIJIOMEpaThl, HECOrNIacHO MepeKpPhIBAKLIHE MeTaMOP(H3OBAHHBIE MTOPOIbI
paKOBeuKOoH rpynnsl H Hecylde oGHNIbHYI0 TanbKy nocneguux. B uenom kap-
60OHOBbIE OTNOXEHWUA HECYT NMPH3HAKH MEJIKOBOIHBIX MOPCKHX 0Gpa3’oBaHMii.

BeHuasouine BepXHeNaneo30dCKHH pa3pe3 OTNOKEHMA TepMHM B CEBepHOMN
YaCTH PerHOHa NIpefcTaBiieHbl TepPHreHHbIMH OGpa30BaHHAMM (KOHTJIOMepa-
Thi, NECYAHMKH, CNAHIBI), MePec/aHBaKIMMACA C KBAapUEeBbIMH MOpPgHpamH,
HX Tydamu u Tydpdutamu. Ha tore KOHTHHeHTa/IbHBIE (alMH MEPMH CMEHSAIOT-
CH MOPCKHMMH (cepbleé MECYaHHKH C IIPOCIOAMM CIaHIIEB, MECYUAHHCTBIX H KpeM-
HHCTBIX W3BECTHAKOB) .

Mesoaoiickue obpasopanusa Crmuicko-I'emepckoro Pymoropes npepcras-
JieHbl T7IaBHBIM 06pa3oM MPOAYKTAMH TPHAC-IOPCKOrO MHHLMANBHOTO Mar-
MaTH3Ma (aNOJIEPUOIMTOBbIE W anorapufypruroBble CEPIEHTHHHTBI, AHA-
Gasbl, ux Tydbl 1 ap.) . OHM BLIMONHAWT psj HeGONBLMX MPOr¥6OB MO ceBep-
HOH H KOKHOH OKpaWHaM reMepH[, pacCMaTpHBAaeMOTO palOHa, HECYT NpH3Ha-
KH 3¢JIeHOKaMeHHOr0 M3MeHEHUA M BO3[EHCTBHA NapaMMACKOH (a3bl cknaf-
YaTOCTH, BCJIE[ 33 KOTOPOH M NPOMCXOMUIO BHepeHHE TEMEpPHIHBIX 0JIOBO-
HOCHBbIX rpaHuTOB CrOBaKHH.

Takum o6pasom, B npepenax Cmaucko-Iemepckoro Pynmoropes, kak u
Insa Beei moppuxHoi obnacti Kapnart, oTyuernMBo HaGniofaeTcs npeeMCcIBeH-
HOCTb TeOCHHKI/THHAJIbHBIX PEeXXHMOB I'e0/IOTHYECKOTO Pa3BUTHA Ha NPOTAKEHUH
KaJIeIOHCKOT0, TePUMHCKOTO M aIbMHHCKOro WMKIoB. [Ipu sToM BHyTpeHHME
Kapnarter, B otnuume oT mMuoreocHHknuHamu Brewmmx Kapnart, pasBHRammch
B JBreOCHHK/IMHAIIBHBIX YCIOBHAX. B pe3ynbTaTe MposBlIEHWs pAfa 3TanoB
MeTamopdH3Ma ¥ MarmMaTHaMa BHyTpensre Kapnatel ObUTH KOHCONMIMPOBAHBI
H B &JIBIHIICKOM LHKJIE BHICTYNIATIH KaK CPeJHHHbIH MacCHB, B Npefesax KoTo-
poro moBepxHocTh M 3aneraer Ha rmy6Gunax mopsagka 30 kM, a MOILHOCTb
OCafgOYHOrO CNIOA He MpeBpiilaeT 5 km [3].

CocraBHOH yacTeio IOCTIeIHErO ABNAEeTCA M 3anagHo-Kapnatckuii neHTpaib-
HbI MaccuB (pHc. 1), ¢ BOCTOUHOMH MOJIOBMHOM KOTOpPOro coBmajaer o6macts
PasBHTHA OJIOBOHOCHBIX TPaHMTOB. B cBA3M ¢ aNIbIHMACKHM TeKTOTEHE30M IIpO-
HCXOM/Ia aKTHBM3ALMA JTOTO OTHOCHTENbHO CTabMibHOro Gnoka. Ilpuuem,
Kak M BO Bcex BHyrpenmux Kapnarax, stor mpouecc B 3amagHo-Kapnarckom
MacCHBe HMeJl OTYeT/IMBO LEHTPOCTpeMHTeNbHBIH XapakTep, Korja Kaxpjad
nmocnepymomag ¢aza TEKTOHOMarMaTHYeCKOH aKTHBH3aLUMH OXBaThiBajla Bce
Bornee BHTYpeHHHE €r0 YacTH. JTUM, Ha HALI B3TNAM, ¥ OOBACHAETCSH MPOCTPAH-
CTBEHHas pa300IIEHHOCTL OJIOBOHOCHBIX reMepe/IHbIX TDaHMTOB ¢ Me3030M-
CKHMH MNporubamMH, NMOCKONBKY MPOABHBUIMECHA MOCNE JiapaMHHCKOH a3l
CKIIaIYATOCTH OpPOTeHHYECKHE [BIDKEHMA AIBNHMACKOr0o IMKIA BhI3BAH 00-
wee B3npiManue obnact Crmucko-lemepckoro Pymoropws. OcobenHo uH-
TEHCHBHOE B3[IbIMaHHE OXBATHJIO, NO-BUIMMOMY, MPHOCEBBIE YACTH NMPOABIIEH-
HOH 3[ech KPYNHOH aHTHKJIHHATBHOW CTPYKTYPbl, T/l¢ NMPEHMMYLIECTBEHHO M
Pa3BHThI reMepuaHpie TpaHUTeL. O cBA3M GOPMHPOBAHUA UX C IPOLECCAMH
TEKTOHOMarMaTH4eCKOH aK THBH3a LMK CBH/IETEIbCTBYET H aBTOHOMHOCT OpHEH-
THPOBKH Pa3phIBHBIX CTPYKTYP, KOHTPOJIHPYIOLIMX pasMelleHHe IPaHHTHBIX
Ten, 0T CTPYKTY pHOT'O II12Ha BMEIIRIOLHX HX Nale030HCKHX OTIoxKeHui [10].
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P u c. 1. Cxema TeKTOHHYECKOTO pationupoBanus Kapmar [3]

A — BHelIHAm 30Ha WM TeOCHHKIHHANbHas pama; B — Tpenkapnarckuii, nepenoBoi
porHG; B — ¢numesan 30Ha; C — BHYTPHMKApNAaTCKMe LEHTPATbHBIE MACCHBBI (MH-
HeKChi mmay) 1 — 3anapno-Kapnarckue, 2 — Mapamypcmckuii, 3 — Hxuble Kapnartei;
— 30HB BHYTpeHHMX HpornGoR (uHzexcws: BRu3y): ! — Ioaynafickas snagnua; 2 —
0xHOo-CnoBauxas BnaguHa, 3 — BocTouHo-CnoBanxas snaguua, 4 — 3akapnarcKuil mpo-
6, 5 — TpaHcunbBaHcKas BNaguHa, 6 — Mypeluckas BragHHa; — 30HAa ropcToB (MH-
pexchkr BEuM3y): I — 3apysaiickmit, 2 — Cesepo-Benrepckuit, 7 — 3emnmuncxuit, 4 —
Beperosckwit, 5 — ®emxer, 6 — Anycenu, 7 — ®pyuwka I'ypa, § — Meuek; C% - Boms-
wasa BeHrepckas BnaguHa .

T'emepumnble TPAHMTBI CIIaralT CepUIo HeGonpuUmMX (ITomAnEo 1-2KB.KM)
LITOKO- ¥ Haiikoo6pasueix Tesl. OGBIMHO OHM NTOKANM30BaHbl B OCEBBIX Ya-
cTAX CyOLMpPOTHBIX AHTHKJIMHATBHBIX CKIIAOK BTOPOro mopsamKa (puc. 2)
M 3aJIeralT B OCHOBHOM cpeny oOpa3oBaHMi relbHMuKOH rpymmei. I'opaspo
peXe OHM MHTPYIMPYIOT MOPOIbl PAKOBELKON Tpymibl. AGCONIOTHLIA BO3pacT,
ONpEHeTIeHHbIH KaJIHi-apTOHOBBIM METOIOM N0 KaJIH-HATPOBOMY IOJNIEBOMY
WMaTy, IJIA PacCMAaTpPUBaeMEIX TPAaHMTOB  ompefneseH B 98 muH. net [13],
a JUIA CONPOBOXMANIIMX HX KBAapUeBbIX NPOXHIKOB — 93 M. mer [14],
4TO COOTBETCTBYeT BepxHeMy Meny. B KOHTaKTOBBIX apealiax TeJl reMepup-
HbIX TPaHMTOB BMeILAIOLINE OCaOYHblE [TOPONbI IpPEBPAllEHbl B POTOBHKH,
NATHUCTBIE HWJIM Y3II0BATbIE CHAHIbI, 3 KHCIIbE BY/IKAHHTHI HCIBITHIBAIOT MEpe-
KPHCTaJUIM3alMI0 OCHOBHOH MAaccChl, CEpHUMTH3AIMIO, HePaBHOMEDHYI0 MYCIKO-
BHTH3aUMI0 H KaJIHLINATH3AlHIO.
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Puc. 2. Cxema pa3mellicHMS MacCHBOB THM/IeUKOH pYNILI TeMepHIl-
HBIX rparuToB no 3. Hpusuxy [ 10]

I — ramneuxas auTMKIMHanb, [f — CcuHKIMHaNBHAS 30Ha Babuwa,
III — THUNeuxKas aHTUKIHHAIBHAA 30Ha, [V — cuHkMHanpHan 30Ma
MaHHKH

1 — xBapw- ¥ cupepui-cynndumnbie xunbl; 2 — rpaHuthi: 3 — pas-
pbiBHbIE HAPYILEHUA

I'emepunseie Tpanuthl Crvuicko-I'eMepckoro Pyrioropes ¢ MOMEHTa BbI-
feneHuA ux B cepenuHe XIX B. ABNAMMCH 0OBEKTOM M3YYEHHA LENIOTO pAda
uccrnenopateneii. OpHako ocofleHHO MpHCTaNbHOe BHHMaHMe OHH NPHBIIEKIIH
nocie MOCTAHOBKH B pailoHe MOMCKOBLIX paboT Ha onoso. B pe3synbpraTe yka-
3aHHBIX pabor ObITIO BLIABIEGHO ONOBOPYOHOE NPOABIEHWE B KOHTAKTOBOW
30He MaccHBa I'HWIIel M YCTaHOBIIEHO, YTO TeMepHIHble (THWJICLKHe) IPaHHThI
TIePCTEKTHBHBI B OTHOLLEHWH OJIOBAHHOTO, BOJIb(ppaMOBOTO H MOITMBIEHOBOTO
opynenenus. [lpu 3tom HauOonbIUeH CTENEHbIO PY/IOHOCHOCTH B OTHOLIEHHH
YKa3aHHpIX MeTalyioB oGnajarr oboraiieHHble NeTYYMMH T'paHHTBl HauGolee
no3pHeli ¢assl, BAeAPEHHe KOTOPbIX NPOMCXOOMIIO TNOCTe LIHPOKO NMPOABIIEeH-
HO#l B PeTMOHE CHIEPHT- H KBapL-Cy/bduIHOi MiHepanusaimu [10].

C npayana 70-x rIr. cpaBHMTeNbHOE re0JIOro-neTporpaduyeckoe, NMETPo- H
reoXMMHYECKOE W3ydYeHHe TPaHMTOB MPOBOMIIOCh COBMECTHBIMH YCHIHAMM
coTpynHukor Ieonornyeckoro nucturyta CAH, MucturyTa reoxumun CO AH
CCCP n MHcTHTYTa reonorud pyIOHBIX MECTOPOXIEHMH, MeTporpaduu, MuHe-
patoruu u reoxumuu AH CCCP. B xope 7TMX McCnefoBaHWii, B KOTOPBIX
NPUHATA yYacTHe M aBTOPbl HACTOSIIEH cTaThM, HAMETHIOCH OMpeJcieHHOoe
CXOJICTBO TEOJOTHYECKOTO MOJIOMKEHHA W COCTaBa TeMEPUIOHBIX TI'PAHMTOB
CroBakuM ¢ TPaHHTOMOAMH pAda pydHsIX paiionoB 3abaiikanpsa, CpenHei
Asuy, Ilpumopes 1 Cesepo-Boctoka CCCP.

Ilpu stoM no nerporpadpuyeckoMy OOGNMKY reMepHHble T'DaHHTBI [JOCTa-
TOYHO OJM3KH PYMOHOCHBIM T'paHHTaM, IOABIIAIIIMMCA KK Ha MO3[IHEOpO-
TeHHOM JTalle Pa3BMTHA CKNamyathix obnacTell (BepXHeMeJIOBbIE TPaHHTBI
MecTopoxaenni 3abpitoe, Turpuxoe B IIpuMopbe), TaK H B CBA3H C TEKTO-
HOMarmMaTuyecKoH aKTHBH3auMeH obnacreil 3aBeplUEHHON CKIIa[YaTOCTH
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(BepxneMenloBbie TpaHHThl bBambirbman — Cyroiickoro paitona Cesepo-Bo-
croxa CCCP, BepxHenaneo3soiickue rpaiuThl Capbikasckoro paiona KhiHoro
Taus-llans u gp.).

B npenmaraeMoi cTaTthe INpHBORATCA MEPBbie pPe3yIbTaThl TAKOTO COMO-
CTABNIEHUA reMepHOHBIX rpaHuToB Crmiucko-T'emepckoro Pymoropsa c ono-
BOHOCHBIMHM TpaHHTOMAAMH HekOTOpbIX pynHbix panoHoB CCCP, ocHoBaHHO-
TO Ha HOBBIX MaTepHaNax IO CNIOlaM M aKIeCCOPHBIM MHHEpaJlaM MACCHBOB
I'unneu, bersmap u IMonpau. leonoro-nerporpadHueckoe U3yueHHe TPAHUTOB
YKa3aHHBIX MacCHBOB paHee npoBopunoch . Kamennuxum, JI. Kamenuuxnm,
5. Bapatowm, 3. Jipuauxom, M. MaTyioi v 1pyTHMH HCclle1OBaTeENAMH, a Teo-
XMMMUecKas XapaKTepHCTHKa CNaraloliMX MX TPaHHTOB NpHBENEHa B paboTax
J1.B. TaycoHa ¢ coasTopamu (CTaThfl B HACTOAIEM COOPHHKeE) .

Bce Tpu paccmarpHBaeMbIX MAcCHBA CIIOXKEHB! Cpe/lHE3ePHHCTBIMH [IOp-
UpOBHIHBIMH OHOTMTOBBIMH TPaHMTAMH, KOTOpbIE B AMMKAalbHBIX YaCTAX
CMEHHAIOTCA MENKO3ePHHCTHIMH pasHoCTAMH (MaccHB Bemnmap) wiy rpaHut-
noppupamu (maccue Ilonpau). I'paHuTBI BCceX HMHTPY3HBOB OTHOCATCA K
kanueBoMy pady. OHH COCTOAT H3 KalHeBOTO JOJJeBOTO 1UNaTa, NpefcTaBleH-
HOTO 0BbIMHO opToKnazoM (33—45%), ksapua (25—32%), onuroknas-ansou-
1a (18-25%), 6uotuta (2—5%), Myckosura (0,5—5%) M aKLECCOPHBIX MM-
HEpaJloB — IMPKOHA, aNaTHTa, MOHALMTA, OPTHTa, PyTHIIA, AHATA3a, MATHETHTA,
rpaHata, TypMaiuHa, $mioopuTa. OBBIMHO TPAHUTBEI HECYT MPU3HAKH rpeiise-
HM3aUMH, [pHYeM XapaKTepHOH OCOGEHHOCTBIO JITHX TPAHMTOB, B OTIIHYMe
OT BEpPXHENaneo30HCKHX OJIOBOHOCHBIX IPAHHTOB, BCKPBITHIX B paioHe IIHHO-
BenKoro Mectopoxuesua (PynHbie Topbl), ABNAETCA IHPOKOE PasBHTHE TYp-
MallMHa ¥ OTHOCHTeNnbHO HeGonbiloe KOMMYeCTBO Gropcoepikalmx MuHe-
panioB — Tomasa u QuwopuTa. B rpefi3eHN3MPOBAHHBIX TPAHMTAX YaCTO BCTpe-
YaeTC KACCHTEPHT.

Cmionpl ONIOBOHOCHBIX TpaHHTOB

['MaBHBIM LBETHBIM MMHEpAJIOM pPacCMaTPHUBAEMbIX TPAaHHTOBR SABJISAETCA
GuoTut, KOTOpBIH 0GpazyeT IUIaCTHHYAThle KPHCTAUIBI H JIHCTOUKH Pa3MeEpPOM
ot 0,3 mo 1,0 mm. B mumde on GypoBaro-3eneHsiid, WM 6ypOBaTO-KOpHUHE-
BBIH C MJIEOXPOM3MOM OT Dollee TeMHOTO DypoBaTO-3ejieHOr0 Unu BypoBaTo-
KOPHUHEBOTO TO Ng M0 CBETNO-XKeNToro Wi 6yporaroro mo np. Obsryno B
GHOTHTE MPUCYTCTBYIT MIMOMOpP(]HBIE KPHCTAIILI LMPKOHA, aNaTHTa, MOHa-
UMTAa M OPYTHX aKUCCCOPHBIX MHHEpaioB. BoKpyr KpHCTalIOB MOHAIMTA,
a MHOrJa UMpKOHa HaGmiofaloTcs niueoXpowuHnle opeolbl. B papge uvmdor
MOXHOQ NpOCNedHTh IIOCTeNeHHoe 3aMelleHHe OuoTuTa MyckoeuToM. OHO
HauMHaeTCA M0 TPEeLIMHKAM CHAaiHOCTH H Mo NepudepHn KpuCTayuioB GuoTHTa
U, IOCTeNeHHO PACILMPAACH, OXBATHIBACT 3HAUMTE/IbHbIE HX YACTH.

PesynbTarsl XMMHUECKMX aHAIM30B OMOTHTa U3 HEM3MEHEHHBIX I'DAHHUTOB
MmaccuBa Tmunen ¢ rayGunst 900 M (06p. 122%/74) u MyckoBuTa U3 rpeiise-
HM3MPOBAHHBIX TPAaHATOB ¢ rmy6umsl 300 m (o6p. 1295/74) npusemens:
B 16, 1, a xapakTepHble MHOMKATOPHble OTHOILEHMA B ITHX CNiofiax B T1ab-
nuue 2. 9TH JaHHble MOKAa3bIBAIOT, YTO CEUHGHMKON pacCMaTpHBaeMhbIX GHO-
THTOB ABJIAETCA MX CYILECTBEHHasd IJIMHO3eMHCTOCTh, OTHOCUTENIBHO BBICOKAS
xwenesucrocts (f = 77,4%), noBenueHHOe colepXaHwe MUTHA W pyOumusa u
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TaGnuua 1

XHMH4eCKH COCTAB CMIO/I H3 OJIOBOHOCHBIX FPAHHTOB MaccHBa
Iamnen (Cnopakus) u Kxuoro Tame-llans (CCCP), %

Cnosaxkua CCCPp
12274 120°/74 | 704/68 | 1472 730/68 | 733/68 | 53-1I
OKHCITBL BuotiT M3
BHOTHT M3 rpaHH- | BHOTHT M3 rpanu- | rpaHMTOR
GHOTHT |MYCKOBMT | ToB BTOpOH da- TOB BTOpO# tha- IAKITIOHH-
3Bl 3bl TenbHOH
cy6dasbi
Si0, 33,97 45,90 35,02 34,58 35,80 3558 © 36,72
TiO, 3,03 0,17 3,75 338 2,83 1,18 2,65
Al, 04 18,32 31,52 14,10 15,19 18,50 20,52 17,06
Fe, 05 3,02 1,88 3,80 2,16 2,33 135 4,00
FeO 23,98 9,00 26,50 26,40 23,50 23,18 22,88
MnO 0,13 0,16 0,39 0,35 0,42 0,46 0,50
MgO 4,33 0,60 3,08 3,21 3,13 1,26 1,78
CaO 0,38 0,12 0,40 0,69 0,40 0,26 0,61
Na, 0 0,08 0,89 0,12 0,22 0,12 0,22 0,10
K,0 8,77 10,41 8,04 8,17 8,43 8,37 7,80
Li; O 0,12 0,21 0,20 0,19 0,36 0,78 0,30
Rb,0 0,15 0,22 0,16 0,16 0,29 0,35 -
Cs, O 0,013 0,022 0,05 0,04 0,10 0,08 -
F 0,06 0,87 2,5 1,00 1,05 2,50 0,90
H,0 He o6H. 0,00 - 041 - 0,51 0,60
H,0" 322 3,88 3,05 3,67 2,95 4,28 2,35
CO, -~ 0,09 - = = - -
P, 05 = = Heomp. 0,22 He onp. 0,16 -
M.o.n -~ - - - - - 1,60
z 99,573 99,94 101,16 100,06 100,19 101,04 100,14
F=0 -~ 0,36 1,05 0,41 0,42 1,05 0,37
z 99,58 100,11 99,65 99,77 99,99 99,77
Sn,r/T 100 180
KonuuectBo noHoB B nepecuwetre Ha 12 (0,0, F)
Si 2,64 - 3,12 2,717 2,89 2,76 2,79 2,86
Al 1,36 0,88 1,23 1,11 1,24 1,21 1,14
Al 0,32 1,65 0,08 0,39 0,44 0,68 043
Ti 0,18 0,01 0,22 0,21 0,16 0,07 0,16
Fel* 0,18 0,10 0,22 0,14 0,14 0,08 0,23
Fe?* 1,56 0,17 1,75 1,34 152 1,52 1,49
Mn 0,01 0,01 0,08 0,02 0,03 0,03 0,03
Mg 0,50 0,06 0,36 0,40 0,36 0,15 0,21
Li 0,04 0,06 0,06 0,06 0,11 0,25 0,09
Ca 0,03 0,01 0,03 0,06 0,03 0,02 0,05
Na 0,01 0,12 0,02 0,04 0,02 0,03 0,01
K 0,87 0,90 0,81 0,87 0,83 0,84 0,77
Rb 0,007 0,01 0,06 0,01 0,01 0,02 -
F 0,01 0,19 0,60 0,26 0,26 0,62 0,22
OH 1,67 1,76 1,65‘. 2,05 1,52 2,24 1,22

* AHQIM3IEl BBIONHEHBI B XMMMuecko#t naGopatopun UF'EM AH CCCP, aHanutHKamu
AM. Tonposoit u A.M. Kpsuiosoit.
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Tabnunal

XapakTepHble HHIHKATOPHble OTHOLICHHA B C/IOAAX OJOBOHOCHBIX
rpauntoB maccupa Iuunen (Cnomaxus) u Wwnoro Taue-llana (CCCP)

TFe AlL-100% |_Si-100% | Al
O6pasen m"m Al + Mg+ |Si+Mg+ ZFe+ T
+ZFe+Si [+Mn+Ti v~
1229/74, 6uomaT 77,68 25,61 52,07 0,89
120°/74, MyckoBUT 81,82 42,31 89,91 -
704/68, GHOTAT U3 TPAHUTOB 84,23 21,93 52,85 0,35
I thasnl
14/72, GHOTHT K3 I'PAHMTOB 78,72 23,89 57,74 3,55
I dasm
730/62, 6GHOTHT U3 TPAHHUTOB 824 26,08 55,64 1,83
II da3swi
733/68, 6HOTHT H3 TPAHUTOB 91,58 29,48 60,17 3,24
II dasm
53-11, GHOTHT M3 TPAHUTOB 89,31 2475 5744 3,07
3aKNOYHTeNbHOR cyBdasnl
Ta6nuua 2 (oKOHYaHHE)
Na+K Fe** Li K
OGpazen 2+ g
Al Fe Mg Rb
1229/74, 6uotnT 0,52 0,12 0,08 116,00
120°/74, MycKoBHT 0,40 0,59 1,00 92,11
704 /68, 6UOTHT U3 TPAHHTOR 0,63 0,13 0,18 100,30
I daswr
14/72, 6HOTUT M3 rPaHKUTOB 0,61 0,10 0,16 95,82
1 daswr
730/62, 6HOTHT U3 TPAHHTOB 0,50 0,09 0,31 57,60
I1 daswr
733/68, 6UOTHT U3 TPAHUTOR 0,46 0,05 1,67 46,77
Il dasmnl
53-11, GHOTHT H3 rpaHUTOB 0,50 0,16 045 He onpepe-
3aKIIOYHTENIbHOM cy 6tasbl neH pyGu-
nui

HH3KO0e copepxanue ¢ropa. Hapany c nmerporpadmueckumu ocoGeHHOCTAMH
3TO CBHOETENLCTBYET O TOM, YTO (OpMHpOBaHMEe paccMaTpHBaeMBIX BepXHe-
MeJNIOBBIX OJIOBOHOCHBIX IpaHMTOB CIIOBAKHMHM MPOMCXOIMIIO M3 OYeHb KHCIIBIX
marM. B 10 e BpemMs OoTHOCHTeNbHO HeGo/bIIOe KOTHYECTBO (pTOopa B BHOTHTAX
H MYCKOBHTaxX Hapsly ¢ LUIHPOKHM Da3BHTHEM TypPMaJIMHA MO3BONAET Npeq-
nojiarath, Yro NpH 00pa3oBaHMM HCCNEOBAHHBIX TI'PAHHUTOB CPeOH JIETYUHX
HapARy ¢ ¢Topom Gonblioe 3HaueHHe HMell Gop.

Copepxanue B OGHOTHTAX TpPaHHTOB MAaccMBa [HMJIEL XpoMa, HHKeNs,
KobansTa, BaHa[MA, OJIOBa M [PYTHX 31€MEHTOR NMpHBeeHO B 1abn. 2. U3 atoi
TabNMMupl BHIHO, YTO B paccMarpuBaeMbix GUOTUTAX YCTAHOBJIEHBI HE3HAYH-
TeJIbHblE KONMYeCTBAa XpoMa, HHMKeNs, Kobarbra, BaHaOHA H TIOBBIUIEHHOE
colleprKaHWe 0NI0Ba H raJuTHA.
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Copepxanne B

Tabnunua 3

GuoTHTax PYAOHOCHBIX TPAaHWUTOHAOB Ppa3/MYHLIX TEHETHYECKHX THIIOB 3JIEMEHTOB Tpymnmnbl Keje3a M HEKOTOPbIX pYOHBIX

6vT

INEMEHTOB
Tenernye cruit Haasauune nopon, CopepikaHue 31eMEHTOB, T/T
THIT TPAHHUTO- Paiton pa3BUTHA | M3 KOTOPbIX OTOG- O6Gpasen
HIOB paH 6uoTHT Cr Ni Co v Sn Pb
Kuprusus BHOTHTOBBIE H 14/72 44 21 25 83 120 40
CapuipkaHcKui neHKoKpaToBbic 103/72 4.8 18 20,3 59 142 60
paitoH* I'PAHUTBI 733/68 1,0 6.0 1,7 38 310 53,5
2/72 1.1 6,6 32 4.4 330 40
KopoBsie [Tpuxankaftckuit buoturonkie 242/66 4 10 10 70 200 100
paiton** TPaHHTEI 59/65 10 10 20 80 300 200
798/68 10 7 10 30 300 300
Maceus Tunien Buoturossie 120¢/74 5,0 10 - 50 100 20
(CrnioBakus) TPaHuTEI 121%/74 6.4 10 10 70 100 20
122¢/74 10 20 10 70 60 20
Patton JlepmoH- I'panursr u rpado- 72/73 123 420 29 224 13,1 12
TOBCKOTO MECTO-  CHEHMTBI 72a/73 67 205 23 210 9,8 14,2
poxaeHUA* 1008/71 115 210 19,2 224 234 10,5
876/73 118 192 11,5 He orp. 31,6 22
90/73 95 187 14,2 240 28 10,5
I'ny6uHHBIE PaitoH mecTopoX- I paHOCHEHHTEHI, 144/65 112 157 30 300 9 10
neHuA BocTok-2**  IpaHMTEI, IPaHo- 145/65 117 98 30 200 15 10
[MOPHTEI, Tped3eHbI 77/65 165 300 30 300 10 —
110/65 200 100 30 30 30 -
141/65 80 85 20 300 30 30
* Peay/bTaThl KOMMYeCTBEHHBIX CTIEKTPANBHRIX AHANM30B, BhIMONHeHHbix B Teonornueckom mHemutyte JIBHIL
*¥ PeaynLTatsl NPpHEMHAEHHBIX KOTHYECTBEHHBIX CIEKTpAlbHIX aHANHIOB, BhIMONHeHHnix B WUI'EM AH CCCP.
Ta6nuua 3 (oxoHYaHHe)
Tenetuuecxui Haspanue nopoi, ConepixaHHe 3N1eMeHTOB, T[T
THII FPAHATO~ PafoH pa3BUTHA | M3 KOTOphIX 0TOG- O6pa3zeu e
uion paH GnoTuT Zn Sc Mo w Ga Ag
Kupruaus BuoTHTOBBIE H 14/72 760 25 4.8 4 170 0,065
CapumxaHcKui nefKOKpaToBbIe 103/72 680 22 6,0 6,3 141 0,026
paHoH* IPaHMTEI 733/68 760 25 28 54 135 0,014
2]72 356 56 1,4 5.8 162 0,021
Koposee lpuxankafickuf  BuoTHTOBEIE 242/66 300 20 4 - 200 -
patton** IPaHHTHI 59/65 300 30 10 4 200 -
798/68 300 30 10 4 150 -
Maccus M'nunert  BuoTHTOBBIE 120/74 300 20 7 - 130 -
(CnoBakus) TPaHHTHI 121¢/74 300 20 5 — 170 =
1225/74 500 30 5 - 170 -
Paiton Jlepmon- T'paHMThLI M TPaHo- 72/73 430 67,5 2,5 4 9,8 0,065
TOBCKOT'Q MECTO-  CHEHMTHI ) 72a/73 200 41 0.9 58 67 0,014
poskIeHHA* 1008/71 286 51,5 1,1 5,2 81 0,065
876/73 280 48 1,1 36 85 0,032
90/73 310 445 L1 4.8 16 0,21
InyGuxHble Pafion mecTo- I'paHocueHNTEI, 144/65 300 30 8 8 100 -
popaenus Bo- I'PaHUTEI, I'PAHO- 145/65 300 30 4 10 100 -
CTOK-2** [IHOPHTBI, IPeH3eHEI 77/65 300 30 3 12 100 -
110/65 300 30 9 10 100 -
141/65 100 30 3 200 100 4




CpaBHeHHA OMOTHTOB BepPXHEMEJIOBBIX OJIOBOHOCHBIX TpaHuToB Cnopa-
KHH C BepXHEMeJIOBBIMH H BepXHENaIe030MCKHMH OJIOBOHOCHBIMM TpaHUTaMH
HekoTtopbix pernoHoB CCCP (tabn. 1-3  [4]) noxazanm, 4TO HapsAmy ¢ pAmLoM
oBLIMX YepT MeX/y CITIIIAMH OJIOBOHOCHBIX IPAHHTOB OTMEYEHHBIX PeTHOHOB
HabIToIaloTcA HeKOTOpble OT/IHUMTeNIbHbIe OcoGeHHocTH. Tak, GHOTHTBI BeeX
NaJHHTeHHbIX (KOPOBBIX) ONMOBOHOCHBIX TPaHHTOB XapaKTepH3YHWTCA BBICO-
KOH >KeJIe3MCTOCThI0, OboraileHbl peIKHMH LUeTuYaMH, OJIOBOM, TaJUTHEM, a
B p;me C]Ty‘la&!! TaKXe IIIMHO3€MOM H co,uepxcar He3HAUMTEJIbHOE KOJIHYECTBO
XpoMa, HHKens, koGanbTa W BaHagua (1abn. 3). B To ke BpeMs OHH pe3ko
OTJIHYA0TCA OT GHOTHTOB OJIOBOHOCHBIX TPaHUTOMIOB — MHddepeHIHATOB
Bonee TIIyOMHHOH TpaxWaHIE3WTOBOH WM TpaxuDa3asbTOBOH Marmbl 3Hauu-
TEeJTbHO MEHBIMM KOIIMYeCTBOM MAarHus, Xpoma, Hukels, KoBanbTa ¥ BaHaaus
¥ 6ONBUMM KOJIHYECTBOM TaJuIHA.

[To xumuueckoMy cocTaBy OMOTMTBI I'PaHMTOR MaccuBa [Hunen Gmvxke
Bcero OHOTHTAM BepXHENAICO30HCKHX OJIOBOHOCHBIX TpaHHTOB HhkHoro
Tanp-llana (Capbimkasckuit- paiton) . Kak nepBble, TaK M BTOpBIE XapakTe-
PH3YIOTCA BbBICOKOH JKeIe3HCTOCThI0 H TIJIMHO3eMMCTOCTBIO, ITTOBBILLIEHHBIM
COOepKaHUeM DEIKHX IIEToYeH, OJIOBa M TrajUlisi M HH3KHM COMepikaHHeM
Xpoma, Hukensi, kobansra W BaHamus (tabn. 1, 2, 3). Bmecte ¢ Tem BHOTHTBI
MaccuBa ['HMMEL OT/IHYAKTCA 3HAUMTEIIBHO MEHBIIMM KolHyecTBOM dTopa
M MEHBILMM KOJIHYeCTBOM OJIOBA.

XapakTep U3MEHEHHA COMEPKAHUA NETYUMX U PYIHBIX 3JIEMEHTOB B CIIOAX
oTpakaeT ofllee HAKOIIIEHHEe JITHX KOMIIOHEHTOB B pacIUlaBe IpH GOpMHpO-
BAaHHM OJIOBOHOCHBIX TPAHMTOB, YTO NOATBEPXKIAACTCA TAKXKE pe3yIIbTaTaMH
XHMHYECKHX aHaJM30B rpaHuToB BeeX (a3 u cybdas. Mayuenme xapakrepa
pacnpeneneHus onoBa B cmiofax onoBoHocHbIX rpanMtoB CCCP mokasaro,
YTO YacTHYHO OHO pacrpeiefieHO paBHOMEPHO, BXOIfA, KaK Yyxe paHee OTMe-
yeno [1],B 6HOTHT B BHIe H30MOPGHON NPHMECH, 3aMelliasi TpeXBajleHTHOe
xelle30. OpgHako rIlaBHBIM KOHUEHTPAaTOPOM ONOBA B OMOTUTAX ABJIAKTCA
TIPHCYTCTBYIOIIHE B HUX B BHIe MMKPOBKIIIOUEHHH aKlECCOPHbIE MUHEPATbl —
KaccuTeput, pyman u ap. [7].

AKuECCOpKHe MHHEpaJibl OJIOBOHOCHBIX I'DaHHTOB

[IpoBeneHHO® HaMM CpPAaBHUTENbHOE H3YueHHE aKUECCOPHBIX MHHEPAIIOB
PaBHOBO3pacTHhIX OJIOBOHOCHBIX M BOJIb()PAMOHOCHBIX TPAaHHUTOMIOHbIX KOMII-
nexcoB pasnuuHeiX perHoHoB CCCP H HeKOTOpBIX 3apyGesxHBIX CTPaH NOKa-
3aJ10, YTO KaXIOMY PYyIOHOCHOMY KOMIUIEKCY CBOHCTBEHHA XapakTepHas [Uif
HETO acCOUMaUMA aKleccOpHbIX muHepanoB [8]. Tak, Beaymmmu akueccop-
HbIMH MHHEpaJaMH BepXHeMEJIOBbIX OJIOBOHOCHBIX TpaHMTOB CrHuicko-I'e-
Mepckoro Pynoropes SBNAKOTCA  UMPKOH, anaTHT, aHaTa3, MOHAUMT, TPAHaT,
MAaTHETHT, HIIbMEHHT, TYPMAJTHH H (III0OPHT.

Ha npumepe maccuBa 'Hiien,BCKpBITOrO CKBaXXMHAMH Ha IyGuHY Gonee
1000 M, MbI pOCTIEIMITH U3MeHEHHe COCTAaBA M KOJIMUECTBEHHOTO COMEP)KaHMSA
OTMEYEHHBIX aKIIECCOPHBIX MHHepanoB no Beprukamu (rabn. 4). Kak BuoHO
u3 1abn. 4, Mo Mepe yBeNWUYeHMA ITyOHHbBI [MOBBIUAETCA COHEPKAHHE TAKHX
2KUECCOPHBIX MHHEpAJIOB , KAK LMPKOH, alaTHT, aHaTa3, MOHALMT,H Pe3Ko
MOHHXAETCA KOJIHYECTBO TypMaiHHa, ¢mooputa M cynsbunos. Kaccuteput
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H BOMbPAMHT YCTAHOBJNIEHbI TOJBKO B TPeH3eHM3HPOBAHHBIX TPAHMTAX
(12671. 4). OTMevueHHbIe BBIBO/BI MOATBEPXKIAIOTCA H Ha NPHMEpe ONOBOHOC-
HBIX ¥ BONbdpamMoHocHEIX rpaHuToupoB CCCP, BekphiThix mo rybunbl Gonee
1000 m (puc. 3). Takum 06pa3oM, 0 COCTaBY, KONHYECTBEHHOMY COepKa-
HMI0O M THIIOMOP®HBIM OCODGEHHOCTAM AKLUECCOpHBIX MHHepalioB [5] moxHo
HapAfQy ¢ ApyrHMH (akTaMH CYZHTb O riyOHHe 3PO3MOHHOTO Cpe3a rpaHMT-
HbIX MaccuBoB. KpoMe T0Oro,Mo KONHUECTBEHHOMY COJEPMKAHMIO AKLIECCOPHBIX
MHHEPaJIOB, COlePXKAlMX JIETyuHe KOMIIOHEHTbI, MOXKHO CYIMTh 0 GoraTcTBe
Marmsl JIETYUMMH, ABJIAIOMIMMMCSH, KaK HM3BECTHO, MHIMKATOPAMHM pPYIOHOC-
HocTH rpanuToMnoB. CocTas, comepkaHue M TUNOMOpPdHbBIE 0COGEHHOCTH
aKIeCCOPHbIX MHHEPalOB I'PAHMTOHOOB MO3BOJNAKT TAKXKE ONpEneuTh, KaKu-
MH JIETYYMMH KOMIIOHEHTAMM M PYIHbIMH 3TieMeHTaMM Gorara marma, uto
umeer Gonbiloe 3HaueHHe [UIA IMPOTHO3MPOBAHHA COCTABA H TEHETHUYECKOTO
THIIA CBA3aHHOH C HHMH MHHEpaJIM3alHH.

Huxe MbI OCTaHOBMMCA Ha XapaKTepPHCTHKE HEKOTOpPBIX aKlECCOPHBIX
MHHEpANoB, pPacCMaTPHBAeMBIX TPaHWTOB, HMEIOWMX 3HayeHWe NS BblfAC-
HEHHA MX €HE3HCa K PYIXOHOCHOCTH.

MarHeTHTbl Kak WHOIMKATOpbl TeHe3Hca TpaHMTOMOOB. MarHetHT BeTpeua-
erc? OOBIMHO B BHJIE EOWHMYHBIX 3epeH H TONBKO B OTAENbHBIX mpoGax co-
nepxanve ero fpocruraer 3 r/r. Marsetur ofpasyer kpucTalusl pombGonene-
Ka3[pHYecKOoro O6NMKAa CO CTYTEHYAaThIMH H IITPHXOBAaTBIMH I'DaHAMH,pede
3epHa HeNMpaBWIbHOA GOpMBbI, pa3mMepoM OT COThIX foned WM mo 0,2, pexe
0,3 mM. MarmeTur accoumMpyercsa ¢ GHOTHTOM W [pPYTHMH AKLECCOPHBIMH
MHUHepalaMH — WIBMEHHTOM, allaTHTOM, L PKOHOM.

[IpoBeilcHHOE Ha JNMEKTPOHHO30HIOBOM MMKDPO2HAJIH3aTOpe CHCTEMBI
"Cameca” MS-46 ompeneneHue B pacCMAaTpUBAEMbIX MATHETHTAX COAEpPXKAaHHA
XpoMa, HHKeNsd, KoOaibTa M BaHAa[MA MOKAa3aJl0, YTO BCE OTMEYEHHBIE 3JIEMEH-
THI NPHCYTCTBYIOT B HEM B HeGOJIBILOM KOJNHMYECTBE; TAK,COMNEPXKAHHE XpOMa —
0,02%; Bamagua — 0,09; xobambT W HMKens He oOHapyxeHbl. CpaBHeHue
coONepXXaHUA YTOMAHYTHIX JIEMEHTOB B MarHeTHTaX IPAHHMTOB = MaccHBa ['Hu-
7iel, ¢ COfepXKaHHEM MX B MATHETHTAX OJIOBOHOCHBIX TPAHMTOB Pa3jIHUHBIX
pernoHoB CCCP (cm. Tabn. 6 B ctatee M. IlomuBuesoit, B. I'enna u ap. B 3TOM
cOopHHKE) MOKA3as0, YTO 1O COMEpPKAHHI0 XPOMa, HUKeN:, KoGaibra i BaHa-
OHA OHH OTHOCATCA K NAJIHHIeHHBIM CHAJIMYeCKHM TpaHHTOMAaM. IJTO MOf-
TBEPXK/AETCA TAKe TIeoNoro-neTporpaduyeCKHMH H TEOXHMHYECKHMH OCO-
GeHHOCTAMH PacCMaTPHBAeMbIX T'DAHHTOB.

ANaTHT M UMPKOH KaK HHIHKATOPhi PYAOHOCHOCTH. ANATHT NMOCTOAHHO
NPHCYTCTBYET B pAacCMAaTPHBaeMBIX TIpaHMTaX. MakcHManbHOe KONHMYECTBO
anatuta, goctHraiouwee 200 r/mM, ycTaHOBIEHO B HEM3MEHHbIX Mopdupo-
BHOHbIX OHOTHTOBBIX TIpaHMTax MaccuBa [Hwiey Ha rTayGune 900 ™.
Anatut  oOpasyeT MronbuaThble, TeKCaroHaJIbHO-TIPU3MATHUECKHE, pExe
cronbuathle KpPHCTA/LIBI Pa3MepoM OT CcOThIX foned mm no 0,3 mm.
OG6BIMHO OH accoLMMpYeTcA ¢ GHOTHTOM M IPYTHMH aKUECCOPHBIMH MHHEpa-
namu. [lokasatenn mnpenomyieHMs M3MepeHBI WMMEPCHOHHBIM METOIOM —
ng = 1,639 £ 0,002; np = 1,633 = 0,002. Cynsa no nmokazarefigM INpejioMie-

HudA, 370 Qropanatut (Idup u ap., 1966). B uMMepcHOHHOM npenaparte Ha-
GMoATCA TEMHBIE TOYEYHbIE BKITHUYEHHA M ITy3bIPbKH Ta30B.
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Tabnuua 4

M3MeHeHHe COCTARZ M COMEPXNAHHA AKUECCOPHBIX MHHepaios B Tpasutax Maccusa [iunen (Cnosaxus) ¢ rayGunoii B r/7

Haumenosanue nopon, rayBuHa o up- | Lupro- Kceno- AnaEiE T LAHE. Ciligi Mona. |Tpa-| ®nwo-
N°  npob KOH T ™M Ta3 uMT HUT pHT
¥ T % T T
NureHcHBHO rpeH3eHHIUPOBAHHEIE Tpa- 10 0,1 0,01 3 0,03 0,2 0,03 1 14 300
HUTHI, po6a 120/74, rny6una 300 m
Criabo rHeH3eHU3MPOBAHHDLIE TDAHNTLI. 20 0,03 - 4 = 9 0,04 5 4 80
[TpoGa 121/74, rny6una 600 m ;
TMophupouaunHble GHOTHTOBBIE IPAHK- 50 - 0,08 206 0,01 50 6 10 30 30
Toi. [Tpo6Ga 122/74, rny6una 900 m
Tabnuua 4 (oKoHuYEHHE)
Haumenonanue nopos, rnybuHa u Typma-|{ Kaccurte- Hos Mu- Apce- | Funpoc Cdane- Moimb- Hnbme- Marue-
N°  mipo6 MH put B pur | HOMH- | ORHCI | ) HEHHT HUT ™T
MHT PHUT Kee3a

WHTeHcHBHO Tpedi3eHuaupoBannsie rpa- 4200 0,003 2 4 25 0.5 0,01 0.01 0,006 =
HUTBI, NpoGa 120/74, rny6una 300 m
Cnabo rpezeHU3UPORAHHbBIE IPAHNUTHI. 700 - 0,2 2 15 - 0,01 0,01 0.03 0,003
Ilpoba 121/74, rny6uua 600 M
[lopdupoBuaHbie GHOTHTOBBIE TPAHK- 8 1 10 - 0.01 0.006 7

1. [TpoGa 122/74, rny6una 900 m

.



TaGnuua s

CopepkanMe NeTYYMX W I€MEHTOB-IpHMeceil B anaTHTax
rpaHMTOB MaccuBa uuneu, %*

I emeH- O6p. 122172 Cpennee
comepxa-
Thi 1 2 3 4 5 6 s
Cl 0412 0,15 0,09 0,18 0,17 0,13 0,14
I 0,83 0,89 1,39 0,89 1,11 1,56 1,11
MnO 0,05 0,05 0,03 0,05 0,06 0,05 0,05
Ces 0y 0,10 0,23 0,31 0,11 0,19 0,16 0,18
Y,0;4 0.14 0,16 0,01 0,10 0,10 0,15 0,11
La, 0 - - - 0,03 0,10 0,09 0,07
FeO 0,01 0,01 0,01 0,01 0,04 0,20 0,05
Sn0, 0,07 - 0,11 0,13 0,07 0,19 0,11

* Auanu3bl sbinosHersl B HTEM AH CCCP H.B. TpoHeBoi#t Ha 3/1eKTPOHHO-30HIOBOM
MHKpOaHaiu3aTope cHetembl “Kamera''.

PesynbTare! onpeje/ieHHst B aNaTHTaX COMEpKaHMA JIETYWMX M JIeMEHTOB-
npumecedl NMpuBeneHbl B Tabn. 5. M3 3Tol Tabnuubl BMIHO, YTO COfepKaHHe
¢dTopa B HUX jlocTuraer 1,56%, a xnopa He npepbiuaet 0,06%.

B paccmatpuBaeMbIX anaTHTaX YCTAHOBIEHO TNOBBILIEHHOE KOJMYECTBO
uepuA, UTTpus u onoea (T1abn. 5). M3yuenue xapakTtepa pacrpeneneHus Lepus
M OIIOBAa B amaTMTax MOKa3ano, YTO LEPHH pacnpelelieH paBHOMeDHO H BXO-
OUT B amaTHT B BMJe U30MOpP(HOA NMpHMecH, 3aMellas, BEPOATHO, KaJTbLMA
OJ10BO NPUCYTCTBYET B allaTHTE B BH/E MHKpPOBKIIIOUEHHUH OJIOBOCO/EPHKALIMX
MHHepanos.

Taxum 0Bpasom, MoNyueHHbIe pe3ynbTaThl MOATBEPKIAIOT CAENTAHHbIE HAMH
paHee BBIBOABI O TOM, YTO aNaTHT ABJIAETCA MHOMKATOPOM pYHOHOCHOCTH
PaHUTOMIOB (B paccMaTpHBaeMbIX TIpaHHTaX MHIMKATOPOM OJIOBOHOC-
HOCHOCTH) . .

LlMpKoH ABNAeTCA BEYLIMM aKILECCODHBIM MMHEPAJIOM BEpPXHEMEJIOBBIX
OJIOBOHOCHKIX TpaHuToB Crmicko-I'emepckoro Pynoropesa. OpHako copep-
*KaHHe ero oBpruHO KoneGnerca B npepenax 40—79 r/T, B eIMHHUHBIX CIIyYafX
nocturas 100 r/T, B TO BpeMs Kak Cpe[iHee cONep>KaHHE LMPKOHA B GHOTHTO-
BbIX rpaHuTax pasHo  133,7 r/t (no B.B. JIaxoeuuy). B paccmarpuBaeMsIx
TPaHMTaX IIHPOKO PpacHpOCTpaHeH ''TMALMHTOBBIA THI KpPHCTaUIOB, Xapak-
TepH3YyIolHiica npeobnaganuemM npuamarvyeckux rpaHei 100 u 110, uHorpga
BCTPEYAIOTCA KPHCTAUIBI, TAE AONOJHUTeNbHble rpaHu 110 pa3BuTel OfHMHA-
KOBO ¢ ocHoBHOW 100. B enMHMUHBIX CiTyyasx HaGiiogaeTcA KOMbeBHIHbINA
NPH3MAaTHYECKHH UMPKOH ¢ TpaHAMH 311 (KOHeyHble T'PaHH OUIHPAMM[IBI) B
KoMOMHamMK ¢ rpadsmi npuamel (111) u (011). Kospdumment ymmHenns
konebnerca B npepenax 1 : 1,5 — 1 : 2, HO y KOIbe BHOHOTO IMPKOHA JOCTUTA-
eT 6. Paamep kpucTannoB LMpkoHa kKoneGnercs OT cOTHIX moied Mm 1003,
penxo 0,5 mM. OObMMHO IMPKOH PO30BBIA ¢ C/ab0 CHpPEHEBBIM OTTEHKOM,
pexe Oecupernniit. MHorna BeTpeuaeTcss GypbIi LMPKOH HeNpoO3pavHbIA WIH
nonynpo3paynbiit. [lupkon obbiuHO accoumupyeT ¢ GHOTHTOM, amaTHTOM, Mar-
HETHTOM M [IPYTHMH AaKIUECCOPHBIMH MHHepanaMH. CreKTpabHble AHAJTH3bI
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Tabnuua 6

Copepxkanue pefKo3eMeNbHBIX 31€MEHTOB B (DIIOOPHTAX IPAHUTOB MaccHBa I'HMIEW W CBA3AaHHBIX € HHMH NOCTMArMaTHYECKHX
oGpa3zoBanuax, % *

OrHoCcHTENbHOC COUePAIHHE PelIKOIEMEIbHBIX 3JIEMEHTOB

Mopona
TrZO3 L3203 Cezo3 Pr60ll Ndz()3 SmZO3 (.dzo3 szO3 +\"203
! { 1 t ! + t
Cnabo rpe3eHHINPOBAHHBIC 0.05 4.1 16,8 2,0 23 2,1 28 57,0
GHOTHUTOBBIC IPaHUTHI, CKB. [,
rn. 600 M, oGp. 121°/74
I'napoTepManbias KBapueso- 0,005 4.2 19.0 2.1 10,5 2,1 2:1 55.0
GnwopuToBad *uiaa, wr. 1,
obp. 14€/74
TaGnuma 6 (oKoH4YaHHe)
OTHOCHTETBHOE COMCPKAHHE peaKolIeMellbHbIX ITEMEHTOR
Y -
ﬂopom ELE t LSC
Dy,0, Ho,0, | Er,0; | Tu,0, | Yb,0, [Lu,0, | =~y E‘“;‘d”i“* Er+Tu+
+Pr+Nd +To+| vbsLu
+ Dy + Ho
T
Cirabo rped3cHu3upoBaHHbIe 34 0,5 1,2 0,7 2,2 - 31,2 66.8 2,9
GHOTHTOBBIC TPaHKTHI, CKB, I,
1. 600 M, o6p. 121/74
35 - 14 ' =

IippoTepmaiibhas KBapUeBo- . - - 35,8 62,7 14
cnoopuToBas xuna, wt. 1,
obp. 145/74

* AHAIH3BI BLINOIHEHB B XMMMYecko naGopatopuu HTEM AH CCCP [Manyuxod.




10Ka3aju, 4tTo paccmarpmaaemmc LUHMPKOHBI COIEPKAT [NOBBILLICHHOE KOJIHYE-
CTBO o0nioBa, nocturawoiiee 250 r/1. XapakTep pacnpefiesleHHsi 0J0Ba B LMp-
KOHaX BepxHeMenoBbix T'panutop Cruuicko-I'emepckoro Pymoropesa noka He
ycranosnen. Ilo ananormm ¢ uMpKOHamH osoBoHocHbix rpaHutoB  CCCP
MOHO MpPeJINoNIOKHTL, YTO OJIOBO IIPHCYTCTBYET B LMPKOHE B BHIE MMKpO-
BKJIIOYeHHI KkaccutepuTa [6].

®r00pUT KakK MOKa3aTeNlh YCJIOBHA (OPMHPOBAHUA TPAaHHTOB M COMpO-
BOAOAWUIMX HUX NOCTMarMaTHUeCKHX 00pa30oBaHMH. QIIIOOPHT B OTHOCHTEIB-
HO HEDNJIbILIOM KONMuecTBe (Tabil. 4) MOCTOSHHO NMPHCYTCTBYET B IPAHMTaX
M COMpPOBOXIAIOMMX MX MOCTMArMaTHuYecKuX 00pazoBaHuax. Maxcumaibhoe
KOJIuecTBO (piopuTa, pocturawiee 500 1/T, yCTAHOBIEHO B Ipei3eHax.
Pe3ynbraThi ompenenieHHs pelKO3eMeIbHBIX JJIEMEHTOB B (DIHOOPHTIAX T'PaHH-
TOB MaccuBa ['HHNEN M CONPOBOXIAWIIMX HX NOcTMarMaTHyecKux obpa3oBa-
HMi IpUBe/IeHbl B Tabn. 6.

U3 aroft TaBaMubl BHUIHO, 4TO GIIOPHTHI KaK TPAHHTOB, TaK W THIPO-
TepMaJIbHbIX JWJ1 XapaKTepH3YHTCA TOBBILIEHHBIM COMEPMKAHMEM pEIKO-
3eMeJIbHbIX 3JIeMEHTOB HTTpHeBOH MOAUpYNIbl, YTO HApA/ly ¢ [ApyTHMH (ak-
TaMH CBHJIETEIIBCTBYET O cbopwmposamm l'paHHTOB H3 KHCIIBIX paCﬂ.ﬂﬂBOB, a
THOPOTEPMAJIBHBIX JKMJT M3 KHOIBIX pacTBopoB  [4]. O1H  martepuanb
MOATBEPXKAAKT MOJIyYeHHble HaMHM paHee MaTepHajlbl 10 (IIIOpPHTAM 0J10-
soHocHbIX rpanuToB CCCP, mokasaBume, 4TO MO M3MEHEHHMIO COJEpPXKaHHA
penKo3eMeJibHbIX 37IEMEHTOB MITPHEBOR M JIAHTAaHOBOH noxarpymn B ¢uioopu-
TaX MOXHO, HapAdy ¢ Apyrumu daxkrtamMu, cyauth 06 M3MEHEHHH KMCIIOTHOC-
TH—LIEJIOUHOCTH MarMaTHYecKoro pacilaBa M TOCTMAarMaTHYeCKHMX pact-
BOPOB.

IMerporeoxumuueckue ocoGeHHOCTH rpaHUTOB MaccuBa e

BepxnemesnoBbie 0/10BoHOCHBIe TpaHuTel Crimiucko-I'eMepekoro Pynoropss,
TaK e KaK H 0JIOBOHOCHbIE TpaHUThI pana perioHoB CCCP, XapakTepH3yioTcs
IMOBBILIEHHBIM COPEPIKaAHMEM KpeMHe3eMa, Kajiuda, 5opa H 0J10Ba M NOHW)KEHHBIM
KalbLKA, Maruuf, skejiesa, cTponums u Gapus [9]. TMonyueHdsie aBTOpamMu
HOBble MaTepHasbl 10 OCOBEHHOCTAM COCTaBa HEH3MEeHEHHBIX GHOTHTOBBIX
rpaHMTOB MaccuBa ['HUIEN NoOATBe PIMIM JaHHBIE NpeabIAYIIMX HCCleIoBaTeNel
(1aBn. 7). B 10 ke BpeMsa MNOJYYeHHbIE IaHHbIE CBH/IETENBCTBYIOT O Pe3KO
MOBBIEHHOM COJIEPXAHHH B paccMaTpHBaeMbIX rpanuTax wenoued (K,0 +
+Na,0 =38 ,76), ocobeHHO Kanug (K,0 —5,36) . Kpome Toro,sru Marepna.nbl

noxaaanu, yTO Hapsaay ¢ 6opoM B paccMaTpuBaeMblX TpaHMTax GoNbLIYI0 Pollb
Hrpaer ¢Top, cofepiaHue KOTOPOr0 B TPAHMTAX B TPH pa3a BhILIE CPELHEro
coflepxanus (ropa B KHcbIX nopoax (mo A.JL Bunorpanosy) . I'pauutsr mac-
cuBa 'HuMnen XapakTepH3YKTCA HU3KHMH cofepkaHuaMH xpoma (1-4 r/1),
Hukena (3—6 r/1), kobamwra (3 r/1) ¥ Ba”amua (Ao 10 1/T) H NOBBILLIEHHBIM
collep)aHuem onoBa M Gopa (Tabi. 8).

Hayuenne wuameHeHus mopopooOpa3yoIMX 31M€MEHTOB, a TakkKe PYIHBIX
H JIETYYMX KOMIIOHEHTOB B rpaHMTaX MaccHBa ['HMJIel no BepTHKaNH [0 TIIy-
Bunbt 900 M noxasano, YTo BBepX 110 pa3pe3y NMPOMCXOMMT MOCTENEHHOE yBe-
JIHueHME COIEPKAHMA KpemHe3eMa, pefAxux wenoued, ¢ropa, Gopa,ono-
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Ta6nuna 7

H3MeHeHHe XHMHYECKOro COCTaBa rpaHuToB Maccuea Duumnen (CnoBakmsa)
¢ raoyGuHoiR*

1205/74 12174 122%74
Gisians I'pen3enu3uposanHble |Cnaborpeisenusupo- | [Mopduposuansie Guo-
rPaHHUTBI BaHHbIE I'PAHHTBI J THTOBBIC [PAHHTDI
rnyBuna 300 M rnybouna 600 m rnybuna 900 m
T

Si0, 75,60 74,75 72,90
TiO, 0,16 .12 0,30

Al 04 12,98 1323 13,22
Fe,04 0,22 0,13 0,72
FeO 135 1,36 1,67
MnO 0,05 0,05 0,06
MgO 0,01 0,08 0,01
Ca0 043 0,43 1,16
Na, O 3,54 3,50 3,40
K,O 4,55 5:19 5,36
H:O: 0,23 0,32 0,49
H,0 0,57 0,62 0,51
Li,O 0,039 0,028 0,011
Rb,0 0,051 0,044 0,033
Cs,0 0,0048 0,0038 0,0017
EF . 0,20 0,19 0,17
B,0, 0,01 0,01 0,01

22 100,04 100,06 100,04
F2=0 0,08 0,08 0,07

Z 99,96 99,98 99,97

* AHanu3bl BbINONHeHbl B XHMH4Yecko# naboparopun UT'EM AH CCCP ananutHkamy

WU.b. Hukuuo#t u C.H. I'yHmHenkoBofi.

Ba M YMeHbLICHHe COMEp)aHWUs THTaHa, XeJl€3a, KanblMsa ¥ Kanua (tabn. 7, 8,

pHc. 4).

Takum oGpasom, B Npolecce rped3eHN3aLMH NPOUCXOIUT MPHBHOC K peMHe-
3eMa, PeIKHX IUeNoyel JeTyUMX W OJI0BAa M BBIHOC THTaHa, Kene3a, KalblMA H

KaJTHA.

Ta6bnuua 8

Peaynurn'm CNEKTPaNbHOIO0 KOJHYECTBEHHOIO aHa/M3a TPaHHTOB

ConepxaHie 3/71eMeHTOB, I'fT
Mopona Mpoba
Cu Zn Pb
CpenHesepHHCTRIe NOPHUPORUIHBIE 122574 30 80 30
GHOTHTOBBIE IPaHUTEI, 900 M
CnaGorpe#tzenHanpoBpaHubie 6Ho- 121%/74 30 100 60
THTOBBIE FpaHuTe, 600 M )
I'peit3eHH3HpOBAHHBIE GHOTHTOBBIE 120%/74 40 120 60

rpanuTsl, 300 M
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3akmouenne

1. BepxHemenoseie 0JIOBOHOCHBIe TpaHuTel Cmaucko-I'emepckoro Pypo-
ropbsA ABNANTCA MOCTECKIaYaTHIMH, HX GOPMHPOBaHHE CBA3AHO C NPOLECCAMK
OTPaXEHHOH TEKTOHO-MAarMaTWYeCKOH aKTHBH3alMM CTPYKTYP Nasie030HCKOH
cTabH/TH3aUHH MPH TEeKTOHHYECKHX NpoUeccax anbknuicKoro mkna. B stom or-
HOLLIEHHH OHH [10CTATOYHO YBePeHHO MNapaUIeNM3yI0TCA ¢ JIOKAIM30BaHHBIMH
B 30HaX aKTHBH3aUHH ME3030HCKHMM PYNOHOCHBIMH rpanMtamu 3abadkanbs,
Mpumopss, Cesepo-Bocroka CCCP u BepxHenaneosoinckumu — Cpensed Asuu
# Kasaxcrana. OpHako 110 reosioro-cTpyKTYpPHOH 0GcTaHOBKe (OPMHpOBaHUA
reMepuasbie rpanutel CroBakuM HauBonee ONM3KH BepXHemnaneo30HCKHM
0J10BOHOCHBIM TpatnTaM Hhxnoro Tanp-llana, BOSHMKIIMM TIpH 2K THBH3alLMH
CTPYKTYp paHHedl KOHCOJIM[ALMH, B TNpefesiax KOTOPbIX XapakTep pa3pesa H
MOILHOCTH 3¢MHOH KOpPbI CONOCTaBMMEI ¢ TakoBbIMH B Cnuiicko-I'emepckom
Pynmoropse.

2. CxoncTBo reoloruyeckoil 06CTaHOBKH (OPMHPOBaHHSA ONOBOHOCHBIX
rpauntoB Crmucko-I'emepckoro Pynoropvsa n Hxuoro Taue-llans onpepne-
Mo ¥ nonobue X cocraBa. OHM XapaKTepHIYIOTCH MOBBILIEHHBIMH COMEpKa-
HHSAAMM KpeMHe3eMa, kanus, ¢pTopa, Gopa W 010Ba MPH OTHOCHTETPHO HH3KHX
KOHUEHTPAUMAX KalblLMs, MArHKA W ene3a. ITO MO3BOJAET PacCMAaTPHBATh
reMepHIHble TPaHHTHI KaK NMPOH3BO/HbIE MANMHTeHHbIX TPAHHTOMIHLIX pacruia-
BOB, XHMH3M KOTOpBIX ONpeleNAicA B OCHOBHOM COCTABOM KOpbl B 30HaX re-
HepalHH MAUIHHIeHHBIX MarMm.

~ OcoBGeHHOCTH XMMM3Ma pacrulaBa OTPasH/IMCh W B COCTaBE CIIOI M aKlec-
COpPHBIX MMHepaNoB BepXHeMelloBbIX TpaHMTOB CnoBakuu. B GHOTHTax H
MarHeTHTaX THWICHKHX TI'PaHMTOB YCTAHOBJIEHBI [JOCTATOYHO HH3KHE COMEp-
KaHMA XpOMa, HHKellf, koOanbTa W BaHA[MA, UTO SABJIACTCA XapaKTepHOH uep-
TOH KOpOBbIX NMaJHHIEHHbIX TPAHHTOB, OTIIMMawIUed HX oT AuddepeHuMaToB
aHOE3MTOBBIX MarM. BHOTHTBI reMepHIHBIX rPaHHTOB OOEAHEHBI H TAKHMH
" 2JIeMEHTAMH, KaK GapHil M CTPOHLMH, HO ODBLIMHO MMEIT MOBLIILIEHHYIO TTIH-
Ho3emHcTocTs. [locnenHee cBHIeTeNbCTBYET O KPHCTAIUIH3ALMH HX H3 O4EHb
KHCbIX paciaBoB. 3TO XapaKTepHO H JJIA TPAHHTOR 0JIOBOHOCHOTO KOMIUTEK:-
ca H0xatoro Tanb-lllanaA, popmupoBatue KOTOPOro MpoTeKao Ha GpoHe NOKHCIIE-
HHA pacliiaBa nociedoBaTenbHbiX (a3 BHepeHHA W 0GOralLeHHA ero NeTyYMMH.

maccusa [umnien wa Cu, Zn, Pb, Ni, Co, Cr, V, Mo, Ag, Sn, B

CogepxanHe IneMeHToB, I/T

Ni Co Cr v Mo Ag Sn B
3 3 4 10 0,3 0,08 20 8
6 - 4 8 - 0,1 35 15
4 = 2 8 0,2 0,1 35 120

M 594 © 259



Cpenu akueccopueB BepxHeMenoBbiXx rpaHuTOoB CrnoBakuu (HKCHpyeTcs
KACCHTEPHT, @ MX OMOTHTBI, UMPKOHBI M amaTHUThl XapaKTePU3YWTCA MOBbI-
LIeHHBIM cojlepxkanuem onoea. [Ipu 51oM onoBo nHGO npucyTCTBYET B BHIle
H30MOpdHO#H npumecd B OuoTHTe, MO0 BXOOMT B COCTAB MHKPOBKIIIOUYEHHH
OJIOBOCOAEPXKAlMX BKJIIOYEHHH , YCTAHOBIIEHHBIX B CIIIOIAX M UMPKOHe. ITO
ABJIAETCHA OTpaKeHHeM oboraleHHOCTH oOpa30BaBIlero reMepUIHbIE TPaHUTBI
pacIlaBa OJI0OBOM, YT0,KaK [MOKA3a/10 W3YYeHHe Pa3HOBO3PACTHBIX TPAHMTHBIX
xommiekcos CCCP, mpepgcraenser creuuduky BCeX OJIOBOHOCHBIX -TPaHM-
TOMIIOB.

3. B cocraBe rpaHMTOB MaccHBa ['HMel OT HHKHMX TOPH30HTOB BBepX IO
pa3pe3y TOBBIIAETCA KOJIMYECTBO pEUKHX LIeNIoYel, KpemHe3ema, ¢ropa,
Gopa, 0J10Ba U MOHMKAETCA — MATHUA, Xelle3a, Kajlus, XpoMma M [IPYTHX de-
MEHTOB Tpynisl kesie3a. OOHOBpeMeHHO ¢ TNyOMHOH pe3Ko yMeHbLUaeTcs
KOJIMYeCTBO aKLEeCCOPHBIX MMHEpaloB, cofdepxallMx JeTyude (Tomas, dmioo-
pUT, TYPMaJMH) H pyIHble (KaCCHTEPHT, TAHTATO-HMOGATHI, CYMbOHIB) KOM-
TMOHEHTbl, H YBEIHUMBAETCA pOIb LMPKOHA, araTTad, MOHALMTA. ITO CBH-
[eTebCTBYET O TOM, UTO CTaHOBJIEHHEe MACCHBA MpOTeKasio Ha (oHe mposBme-
HUS TPOLECCOB 3MaHAUMOHHOH OHpdepeHUMauMK paciiaBa, NPUBOAAILEH K
HAKOIUICHHI0 B €ro anuKaJbHOH YacTH NMeTYyuMX M CBA3AHHBIX C HUMH PYIHBIX
KOMITOHEHTOB.

4. CXopcTBO Teolioro-CTPYKTYPHOTO MOJIOXKEHHA W pacCMOTPEHHBIX 0CO-
BeHHOCTell COCTaBa BepXHEMEJIOBbIX TpaHHTOB CIIOBAKMH ¢ BepXHeENaeo30M-
CKHMM TpPaHHTaAMM CTPYKTYp panseil xoHcomunamyuy Hxxoro Tans-llans
MO3BOJIAET TOBOPHTh O NMPHHAUIEHKHOCTH HX K e[IHHOMY FeHEeTHYeCKOMY THITY
PYLOHOCHBIX TPAHMTOB M MOJIOXKHTETBHO OUECHHTH IepCleKTHBbI MPOABIEHHS
B mnpenenax Cnuucko-I'emepckoro Pynoroppsi OnoBsSHHOTO OpY[AEHEHHMA.
Cnenpyer, ogHaKo, oTMeTHTh, uTO B mpefenax Mxuoro Tanv-llaua HauGonee
HHTEpecHble B MPOMBILUIEHHOM OTHOILEHHH OJIOBOPYAHble 06BbEKThl BO3HHKA-
10T TaM, TOe pyOHas MHHEepPamH3auus HAKNaJpIBaeTCA Ha CKapHHPOBAaHHbIE
noponel. Mcxoms u3 aroro ocoboro BHUMaHHA 3aC/yKMBAKT T€ PaHOHbI re-
mepup CloBakuM, T7ie BepXHeMeNlOBhle OJIOBOHOCHbBIE TPAHMTBI NMPOABNSAITCA
B OKpY)XeHHH OnaronpHATHBIX JIA CKapHOOOpPa30BAHHA H3BECTHAKOB H 3¢-
(y3HBOB OCHOBHOTO COCTaBa.
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JI.B. TAYCOH, B. UAMBEJI, B.Il. KO3JIOB, /1. KAMEHHLKHHA

FEOXHMHWYECKHE MEPTbl OJIOBOHOCHBIX FEMEPHAHLIX I'PAHHTOB
CIIOBAKHH

I'emepunnsie rpanuthl 3anagHeix Kapnat o6pasyor HeckolbKo HeGollb-
LIMX KYNONMOBHOHBIX M TPEIUHHHBIX MacCHBOB (pHC. 1), BCKpPBITBIX Jpo3Heit
[0 rayGHHBI HeCKONbKHX coTeH MeTpoB. OHM pa3MelnanwTcA B Npepenax re-
Mepua 3anagueix Kapnat M npuypoueHhi NMGO K aHTHKIMHaNbHBIM, 1Mbo
Pa3pbIBHEIM CTPYKTypaM BocTouHo# 4acTi Crimiucko-Iemepckoro Pynoropss.
O6HaXeHHble MACCHBBI reMePHIHbIX IPAHMTOB H IMAHAUMOHHbBIE OPEOJIbl CKPbI-
TBIX HHTPY3HH H3BeCTHbI B 30He NpOTDKeHHOCTHI0 50 M umMpHHO# 15 kM.
Boctounaa o6macts Cmaumicko-T'emepckoro Pypmoropes cloxeHa HHTEHCHB-
HO JMCTIOLMPOBAHHBIMM  SNH30HATBHO-METAMOP(H3IOBAHHBIMH  TNOPOAAMM
naneo3os, B KOTOPOM BhIIENANICA OBepxHekapOOHOBble, KapGOHOBBIE M
nepmckue o6pa3oBaHWA, IpejicTaBNeHHble (IHILOHAHBIMH BYIKAaHO-KJIaCTH-
YeCKHMH M, B MeHbllLIeH cTeneHH, KapboHaTHBIMH TOJILLIAMH.

LleHTpanbHyi0 4acTb pacCMaTPHBAEMOH TEPPUTOPHH CNAraiT NMOPOObI HaH-
OoJiee pacnpOCTPaHEHHOM TreJIbHULKON cepui (KeMOpoOpnoBuMK-CHITyp), mped-
CTaBJICHHOH NepeclanBalIMMuca GUINTHTAMH, NMECYAHMKAMH M KBAapLHTAMK
C TeNaMH H JIHH3aMH [PeBHHX KBAPUEBBIX NMOPQHPOB H HX TYQIOB, YaCTHYHO
NepeKPHCTAILTH30BaHHbIX B NOpdupouabl. [loposs! cepHH ABIANTCH BMelLao-
INHMH OJIf MacCHBOB TeMEpHMOHbIX TpaHMTOB. B Kpaesoi 3one Boctounoro
Pynoropsfi renbHMUKAas CEPHA CcMeHAeTcA OOpa3oBaHWAMH PaKOBEUKOH
¢uionIHOR cepur (OEBOH) C LIMPOKHM MNPOsABIEHHEM aMaba3oBoro ByI-
KkaHu3Ma. [lo nepudepun Boctounoro Pynoropba pa3asursl Nepmo-kapBboHOBbIE
H TPHACOBbIE OTIIOXEHHA.

Tocne mepBorc ymommuHanusa 3o#iuHepa B 1847 r. remMepu/iHble I PaHHMTLI,
HEO[IHOKPATHO ABNANHCL 0OBEKTOM HCCNE[OBaHHI ,0cOGEHHO B MNOCNEIHHEe
copok net. [lepBoe nmeranpHoe omMcaHMe HX MpuBefeHo B paGore A. u JI.Kame-
nuuxux (J. Kamenicky, L. Kamenicky, 1955). ConpoBoxpaniuee rpaHuTsl
OJIORAHHOE OpYyHEeHEHHe IPpeH3eHOBOTO THIIa pacCMOTPeHO B paborax fl. bapaHa
¢ xomeramu (Baran et al., 1970) u np. :

I'napupiMy neTporpapuyecKHMH pa3HOBHAHOCTAMH IeMEPH/IHBIX FPAHHTOB,
cornacHo . u JI. Kamenuukux (1955), ArnsAiTcA: a) 6HOTHTOBble H GHOTHTO-
Bble ¢ MYCKOBMTOM TPaHMTBbl IJIaBHOH alMH, criararoiuue riyGuHHbIE H cpel-
HHE YaCTH MHTPY3HBHBIX TeJl W MPENCTAaBIEHHbIE CPeHE-KPYNHO3ePHACTHIMH
Pa3HOCTAMM C TeHJeHUMed K nophHpOBUOHOA cTpyKType; ©) rpaHuT-nop-
dupel (penKonophUpPOBHIHbIE I'PAHHTHI), OT/IHYAIOIMECH TJIaBHbIM 0Gpasom
CBOEH CTPYKTYpOil; B) JIeHiKOKPAaTOBbIE MyCKOBHTOBbIE I'DAHHTDI ANHKAJIBHBIX
30H; T) AIUMTOBHIHBIE TPAHMTHI, Cliarawiuue HeGONbiLMe Tena; I) rpei3eHsl
pas.ioro cocrasa, oGpasywuine HeGolblliMe HMHGHIBTPALMOHHO-METACOMATH-
YeCKHE Tesld WH KpaeBble 30HbI HHTDY3HH. B MuHepanrHOM cocTaBe nepeuyc-
NIeHHBIX Pa3HOBMIHOCTEN BHIIENAKTCA: 3) MATMATHUYECKHE MHHepanbl: KBapl,
OpTOKNa3—NepTHT, TUIATHOKNA3, GHOTHT, MycKOBMT, anatir I, pytun I, ump-
KOH, MarHeTuT, TypMaiuH |; 6) nHeBMaTONMTO-THIpOTEPMAalbHbIE: TypMa-
nuH II, Tonas, xaccureput, anatur [, MyckoBuT (oGOoTralleHHbIH JHTHEM),

_uaxmatHblid ansOut, kBapu I, dmoopuT; B) BTOpHUHBbIE: CEPHUMT,KAOIMH,
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Puc. 1. Teonormueckad cxemMa pa3MellieHHA HMHTPY3MH NeMepHOHLIX TPaHHTOB B Bocrou-

H[oilt obnacth CrmHicko-I'emepckoro Pynoropes (3anandsie Kapnatsi), mo 0. ®ycany
8

] — naneoreHoBbie W HEOTreHOBbIE OTNOXKEHHA; J — MACCHBBI TEMEDPHIHBIX FPAHUTOB
(! ~ 'nuneuxwit; 2 — Jenasckuil, 3 — Betnuapckuit, 4 — IMonpouckuit) ; 3—6 — Bynka-

HOTEHHO-0CalouHble o6pajzosamun: 3 — Tpuaca; 4 — nepmo-kap6ona; 5 — nerouna (pako-

Beukas cepus); 6 — kemGpoopnoBuKa-cHnypa (relsHUUKaA CePUs)

rUOpaTHPOBaHHbIA OMOTHT, nefikokceH, pyrwi ll, 3mMnOT, LOM3MT, ambMmaH-
muH. OTnuuKTeNIsHON O0COBEHHOCTBIO TPAHUTOB ABJIACTCA MHTEHCMBHOE MPOSB-
NieHMe B HMX IMaHAUMOHHOW NM¢depeHuHalmu, NpU KOTOPOH Haubonee ak-
THBHBIMH KOMIOHEHTaMH ABIAnHCh Gop (TypMmanuuusaumka) W ¢rop (obpa-
30BaHHe Tonasa, GprwopuTa).

Bospacr remepunhpix rpanutos 6ei1 ycradosnen 5. Kantopom B Bermap-
ckom mMaccuBe — 98 MuH. nieT u B oBHaxeHuu y Uyumsr (1959) — 93 muH. net
(xanuii-aproHoBbIA MeTON) .

Ctpoexne MacCHBOB reMepHHbIX TPaHHTOB HeomuHakoBo. Haubonee kpyn-
HpiM ABJAeTcA [lonpouckuii MaccHB, CNIOXEHHBIH KPYNHO- M CpeHe3epHHCTbI-
MH NOpGMPOBHIHBIMU TPAHUTAMM C YYaCTKaMH MeJIKO3EPHMCTBIX IDAHUTOB.
B ceBepHO# 3K30KOHTAKTOBOH 30HE MacCHBA M3BECTHO HECKONBKO MEJIKHX
caTeJUIMTOBBIX Tell. Bmelnaroiue noposs! npefcTaBiieHbl TOMweHd GHIIHTOB
H TeslaMH NoppHPOHIOB (TenbHHLKASA CepHs) .

bernmuapckHii MaccHB CJIOXeH pe3KonopGHpPOBHIHBIMH CpeIHe3¢PHHCThI-
MH OWOTHTOBBIMH M ABYCIIONAHBIMH OBGBIMHO C TYPMAajIMHOM TPAHMTAMH H
NpefcTaBiseT THUNMYHO THMabHccanbHyl MHTPY3Wi0, (GOPMHPOBaBLIYIOCH,
CYISi 10 CTPYKTYPE I'DAHHTOB, Ha OTHOCHTENIbHO HeGonblo# rinybGune. 3ane-
raeT B Telle IPEBHMX KBapLEBbIX NOPHHPOB.

I'aunenkuit v JlenaBCcKMil MaccMBBl CIIOXKEHbl [BYCNOOAAHBIMH nopdupo-
BUIHBIMH M MYCKOBHTOBBIMH Cpe/He-KpYNHO3ePHMCTbIMH TPAaHHTAMH C Typ-
ManuHoM. Mopdonoruuecku npencTaBIAOT BbITAHYTbIE LITOKOOOpa3Hbie
Te/la B KOHTaKTOBO-MeTaMOpdH30BaHHbIX (PHIUIHTAX, CONEpXalMX Tesna nop-
duponnos. Mo mamuemm 3. dpuauka ¢ coasropamu (dpusnk u aop., 1973).
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MaccHB TIpefcTaBlifeT WHTPY3HBHOE TeNO JIUIMICOMHOH (OpPMBI, BHITAHYTOE
M MOJIOro-Najlaoillee B CEBEPO-BOCTOYHOM HaNpaBleHWH. MaccuB npeumy-
LLIECTBEHHO CJIOXEH MYCKOBHMTOBBIMH H [BYCIIO[ISIHBIMH Cpe[He- H KPYIIHO-
3ePHHCTBIMM TYPMAJIMHCO/IEPXAIMMHM TpaHnTaMu. [1opo/Ibl 3K30KOHTAKTOBO#M
30HBl WHTEHCMBHO OKBApLOBAHbI H TypMalMHM3HpoBaHbl. C T'Huneukum
MAacCMBOM CBf3aHO TPed3eHOBOE OJIOBSAHHOE OpYMeHeHHe, JIOKAIM30BAHHOE
B 06JacTH CeBEPO-BOCTOMHOIO JHAO- M JK30KOHTAaKTa MaccHBa. Beinensercs
(Opusuk u ap., 1973) HeckonbKO pPa3sHOBHIHOCTEH Ipei3eHOBOTO opyne-
HeHMsl, MPe[CTaB/IeHHOTO!

1) SHIOKOHTAKTOBBIMH TYPMAJIHH-CTIIOMUCTO (MYCKOBHT) -KBapLEBbIM Tpeii-
3¢HOM C KaCCHTEPUTOM, B KOTOPOM TypMaIHH 00pasyeT paIMaiibHO-TyuHCTbIe
BBIZIEJIEHHsA PasMepPOM [10 HECKOJIBKMX CM, 3 KACCHTEPHT—MENKYI0 BKparUieH-
HOCTb;. COJIepXXaHHe ONIOBa —. OT CJIE[IOB [I0 MPOLEHTa;

2) rpef3eHH3HPOBAaHHBIMH ano(pH3aMH CEBepO-BOCTOMHOTO IPOCTHPAHUA arn-
JIMTOBUHBIX MEJIKO3ePHUCTBIX T'PAHMTOB B 30HE JK30KOHTaKTa MaCCHBA, ITie
N3MEHeHHble YYacTKM T'DAHMTOB CJIOXKEHb! TYPMAaJIMH-KBapLeBbIM Iped3eHOM
C KaCCHTEPHTOM, TONA30M, CIII0JIOH, allaTHTOM, apCEHOIIMPHTOM;

3) uHGUIBTPAaUMOHHBIM JK30KOHTAKTOBLIM TIpeH3eHOM, 06pasyoimmm
KpyToe xHinooBpazHoe Telo, KOTOPOE CIIOKEHO MeJIKO3ePHHCTBIM KBaplLeM
¢ HeGOJNBUIMM KOJIMYECTBOM TypMaiWHa, Tomnasza M Donee pegxkHMHM amaTh-
TOM, CITIO[OH, (IIOOPHTOM M PYIHBIMH MHHepanamMH (apCeHOMMPHMT, KacCH-
TepHUT, MUPPOTHH, CAMOPOIHBIH BHCMYT, CTAHHHH, C(anepHT, XanbKONHPHT,
Bonbdpamut) . Kpome TOro, Ha yuacTke MeCTOPOXOECHUA OTMEUYEHa Camo-
cToATeIbHAA MOIMOIeHUT-KBaplieBas MHHepaJIH3aLMA.

Bnepsbie kpaTkHe cBeleHHA N0 TEOXHMHHM TepeMHOHBIX T'PAHHTOB ObUIH
npuseneHs! B pabote b. [lambena, JI.B. Taycona ¢ coasropamu [5].

leoxuMuueckas XapakTepUCTMKA PAacCMAaTpHBAeMbIX TPAHHTOR IIpHBeieHa
B 1abn. 1. 3TH HaHHble MOKa3bIBAKOT, YTO OOLIEH XapaKTepHOH 0COGEHHOCTBIO
COCTaBa TEMEePHOHBIX TPAaHWUTOB ABJIAETCA HMX IMOHW)XEHHAA ILEJIOYHOCTb 3a
CueT HM3KHMX [AJ11 OMOTMTOBBIX M JIeHKOKPATOBBIX TPaHMTIOB COJEepPKaHuil
Harpus. CornacHo K. Typexwsany u K. Bemenonio, cpennee copepsanue 31010
37eMeHTa B Ge[HbIX KarbLMEM KHCIBIX TPaHMTaX cocTaBuseT 2,6%.
A.Il. BusorpagoBy, cpelHee cooep)KaHWe HATpUA B IpaHMTaX paBHO 2,8%.
JlocTaTouHO BBICOKHH YpOBEHb COfdepxkaHusa KpeMmHekHcnoTel (73—75%) u
HH3KHE KOHUEHTpalMd B TaMEPHJHBIX TPaHMTaX CTPOHUMA H OGapua cBupe-
TeJIBCTBYIOT O BBICOKO# cTemeHH MX mucdeperunpoBantoctd [10]. [Mosromy
MOHIDKEHHYI0 LIEJIOYHOCTh CJIe[lyeT pacCMaTpHBaTh KakK PETHOHANBHYI0 0OCO-
BeHHOCTh TeMEepHIHBIX T'PAHMTOB, KOTOpblE 3aMETHO OT/IHUAKTCA TAaKxke OT
TeOXMMHYECKOTO THIA TUIMA3NTOBLIX PelKOMETAlIbHbIX TPAHHTOB KIIACCH(H-
kauuu JLB. Taycona (1974). B ommude OT NMOCnEAHMX B TEMEPHIHBIX T[a-
HHTaxX He HabmofaeTcs KOHUEHTPHPOBAHHA PANA XapaKTepPHBIX I'DAHUTO(MITB-
HBIX J/IeMEHTOB (pedkHe Iuenou, OepwiUMi) IpH OueHb BbICOKOM (B 5—
6 pa3 NpeBbILIAILEM KIaPKOBble KOHUEHTPALMH) YPOBHE HAKOIUIEHHA OJIOBA.
M3 netywix — MHHEpanM3aTOpoB B TeMEPHIHBIX TPAHMTAX TNABHYW pOJb
urpaet He ¢rTOp, 2 GOp, KOHLEHTPALMK KOTOPOIrO OTUET/IMBO IIOBBILIEHBI B
OHOTHTOBBIX I'PAHMTAX BCEX UHTPY3HH.

B rpanutax rumabuccansHo-NpHNOBepXHOCTHOrO bBeT/iHapckoro maccusa
KOHUeHTpauuH Gopa BO3pacTaloT B YeThIpe pasa, MOATBEPXKIAasA JaBHO YCTAHOB-
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JIEHHY10 CMOCOBHOCT JIETYYHX MHTEHCHBHO KOHUEHTPHPOBAThCA B alMKallb-
HBIX YAaCTAX M KYTOIbHBIX BbICTynax runaGuccanbhbix nuTpy3un [3]. Hapsany
¢ GopoM B rpaHMTaX Ha3BAHHOTO MAacCHBA NMOBBILAKTCA TAKXKE W KOHLEHTpa-
i ¢ropa (0,13%), HO ero HaKoMIeHHe He COMPOBOXKOAETCA IapaliesIbHbIM
KOHUEHTPHPOBAHHEM PE[IKHX LLUCJIOYHBIX  JMEMEHTOB, Oepuiums u Bombdpa-
Ma, KaK 3To HaboaeTcd B MacCMBAX THIMYHBIX PEIKOMETAIBHBIX TPaHHTOB.

Bee 3TH daxTbl rOBOPAT O CYLLUECTBEHHbIX OTIMUHAX reéMepPHIHBIX TPaHH-
TOB OT HMHTPY3HH pe/IKOMeTa/lbHbIX JIeHKOTPaHHTOB ApPYrHX perxoHos. [lo
CBOEH TeOXMMHYECKOH XapaKTepHMCTHKE TeMepHIHble TpaHHTHI 3aHMMaloT
NPOMEXYTOUHOE MOJIOKEHHE MEX1Y IeOXHMHUECKHMH THIIAMH TUTIOMa3HTOBbIX
Pe/IKOMETATbHBIX JIEHKOrPAHWTOB M NaJIMHTeHHBIX TPAaHHTOB M3BECTKOBO-
IIeJIOUHOTO psida [4].

Kak nokasanu peaynbsratsl KapnoBapckoro mexmayHaponHoro CHMIo3uyma
"OpyneHeHHe, CBA3AHHOE C KMCIBIM MarmaTuamom’ (okT1a6ps 1974 r.), rnas-
HYI0 pOJib B GOPMHPOBAHHH CBA3AHHOTO C TPAHATAMH PeKOMETaIbHO-ONOBAH-
HOTO OpY/IeHEHHA HI PAl0T KYNOJbHbIE BBICTYMbI PYJOHOCHBIX TMITA6MCCAalIBHBIX
MHTPY3Hi. OUEBHIHO, YTO [eTANbHOE M3YYEHHe TAKHX BBICTYTIOB IpeCTaB-
1AeT 3HAYMTENIBHBIA HayvyHbIA M TpakTHdeckuil HHTepec. [loaToMy aBTOpBI Ha-
crosmed paGoTbl BecbMa MpPH3HATENBHBI PYKOBOACTBY ['eonorvueckoro HH-
cruryta um. [1. liTiopa B BpatHcnase 3a npenocTaBieHHy 0 HM BO3MOXHOCTh
reoXMMHYECKOro onpo6GoBaHUA KepHA CKBaXWHBI, BCKPBIBLUEH 10 TTyGHHbLI
970 m I'Huneuxuii MaccHB, MPeNCTABIIAWILKA OJHH H3 MOJOOHBIX PYIOHOCHBIX
BBICTYTIOB rHmabuccanmbHbIX HHTpY3ud. KepH I'HMunemxkod ckBaxwuHbl Obin
3a[JOKYMeHTHpOBAH W nerporpaduuecku TmiatensHo u3yueH M. TyGauem
(Teonornueckuit uHcTHTYT MM. JI. lTiopa). Pa3zpes I'muneuxoro maccusa
[0 CKBaXWHE OT/IMYAETCHA 3HAYMTEIbHOH CIOXHOCTBIO H XaPaKTEpPH3YeTCH ue-
pelOBaHMEM 30H B PA3HOM CTENEHM aBTOMETACOMATHYECKH M3MEHEHHBIX rpa-
HMTOHMIOB MOILHOCTbI0 B HECKOJIBKO JecATKOB MeTpoB. I'paHMTHI MaccHBa,
KpOMe TOro, pacceKawTCi KPYTOCHaJaloLIMMH 30HAMH KaTakKllaza H MHIIO-
HHMTH33aLMH, B KOTODPBIX TPAHHTBI MOMABEPEHbl MHTEHCHBHOH anbOHTH3aLMH.
TMonobubie 06pa3upl reOXMMHYECKH He M3yuamich. ['eHepalM3ys pa3pes CKBa-
XHHBI, MOXHO BBIIEHTh CJleAyIOLMe TaBHble 30HbI (alMabHBIX Pa3HOBM[I-
HocTel rpamuTounos CHuneuxoro mMaccuea (CHM3y BBEPX):

1) 30Ha OHOTHTOBBIX KPYIHO-CpeIHE3epHHCTHIX MOP(HPOBHUIHBIX TIpa-
HHMTOB, BCKPBITBIX B HH)KHEH YacTH CKBaxuHbl (uHTepBanm 900-970 m);

2) 30Ha OBYCTIO[AHBIX T'PAHUTOB CYMMAapHOH MOLIHOCThIo okono 700 m
(unrepBan 900—200 M), B mpemenax KOTOPOH TeOXHMMYECKH BhIMIEISAHTCA
TPH TO/I30HBI, XapaKTepH3YIOLIHECA MPOTPECCHBHBIM BO3PacTaHHEM K BepXHeH
YaCTH pa3pe3a KONMYEeCTBAa MYCKOBHTA B IPaHUTaX;

3) 30Ha CYLIECTBEHHO MYCKOBMTOBLIX C TYPMAJIMHOM TDAHHTOB MOILL-
HocTbio Gonee 200 M (IO YCThA CKBaXKHHBI) .

I'uncomeTpuieckH Bblllle OT YCTbSl CKBaXHHBI II0 CKJIOHY [0 BOAOpa3fena
(npeBsiiuenne =~ 70 M) MPOLOJDKAKOTCA Te e MYCKOBHTOBbIE ¢ TYPMAaJMHOM
rpaHuTel. B menmoM B mpepenax BceH 30HBI CYILECTBEHHO-MYCKOBHMTOBBIX H
MYCKOBHTOBBIX T'PaHHTOB TeOXMMHUYECKH BBIIENANTCA [BE NMOA30HBI — caMas
aMMKaJlbHasA, XapaKTepHCTHKA KOTOpPOH TMonyyeHa 1o ob6pasuam ¢ no-
BEpPXHOCTH, M Oonee rnyOHHHAA, mNpelcTaBleHHad oOpasuaMM M3 KepHa
CKBaXHHBI,
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Tatnuua l

IeoxumMuycckan XapaKTepMcTHK2 OGHOTHTOBBIX

MaccHBbI FPAHHTOB PasHosugHOCTH Tpa- i
(puc. 1) HHTOB Na K E
Bernuapckuit, N 3 6HOTHTOBBIE Pe3KO- 2,2 3.7 0,13
nopupoBuaHbIe
THunenxui, Ne 1 GuoTHTOBRIE NOPhH- 2,0 3.6 0,11
POBMIIHBIE
Tonpouckuft, N2 4 GuoTHTOBBLIC NOPH- 22 3.5 0.08
POBHIIHBIE
TeoxuMHYeCKHR THN MUTIOMa3HTOBLIX peflIKO- 2,8 4,0 0,30
MeTalbHbIX NlelkorpanuTos no JI.B. Tayco-
ny [4]

Tabnuua?
FeoXHMHYECKAA XapaKTePHCTHKA pa3HOBHAHOCTeH rpaHHTOB [HMneuxoro

Pt Pa3HOBHIIHOCTH rPAHHTOMMOB, T/1y- :
BGUHHOCTH Na K F
GuotuTOBbIC lopdupo- uHT.970-900m* 2,0 3,6 0,11
BH/IHBIE
CyllleCTBeHHO-GHOTHTO- 850-750m 2,0 30 0,09
o Bbl¢ C MYCKOBHTOM
= MYCKOBHT-GHOTHTO- 750—-600m 2,1 3.6 0,11
w 8 g  Bbie CPEHE-KPYIHO-
g = § 3epHucThie
5 -] 8 GHOTHT-MYCKOBHTO- - 600-300m 2,3 34 0,17
g X ¥ BbIC Cpe/IHe-KpyIHO-
a2 3ePHHUCTBIE
g CYLIECTBEHHO-MYCKO- 200-50m™ 25 34 0,23
- BHTOBBIE
MYCKOBHTOBLIE CpelHe-KpyNHO3epHHCThIe, 50— 2,6 35 0,29
100 M rHncOMeTPHYCCKH Bbillle OTMETKH YCThA
CKBAXHHBI
2 , MYCKOBMTOBbIE Cpelle-KPYNHO3ePHHCTDIE, allH- 2,8 33 0,24
3 Y E KasbHbIe 30HBI, MOLIHOCTE 1o 150200 m
‘§ 3 &g GHoTHTOBBIE MOPGHPOBH/IHBIE, BHY TPEHHHE 2.7 35 0,09
™ XU H  30HB MACCHBOB
-

HTEpBaJIbl THuneuKo# CKBAaXHHEI reHepanu30BaHkl.

leoxHMMYeCKHe [aHHbIE TIO0 BepTHKANbHOMY pa3pe3y [Huneuxoro mac-
CHBa MOKa3bIBalOT, YTO MOARBJIEHHE B Pa3HOBHIHOCTAX rpaHuToB [Humeuxoro
MaccHBa MyckoBHTa (uHTepBan 850-750 M) dukcHpyercs pe3KHM Bo3pa-
CTaHMeM B IpaHMTaxX cofepxkaHud Gopa, T.e. OTpa)KaeT pe3Koe MOBBIILEHHE B
MpOUECcCe KPHCTAUIM3AUMH MACCHBA KOHIEHTPalUMH B paciUlaBe JeTyuMX.
HambHeiiiiee Bo3pacTaHHe KOHUEHTpauyu Gopa MPOMCXOMMT MapaiUiesIbHO C
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PAIHOBHAHOCTER TeMEPHIHBIX TPAHMTOB

/T
Ymcno
Li R ¢s | Be | sr | Ba | B |sn|w [2zn]opo]|"P
i
T
38 260 10 3.6 40 230 130 22 33 34 18 8
46 240 18 3.7 40 150 36 17 2,3 33 18 3
48 250 13 2,6 50 350 35 20 33 40 23 6
97 400 — 68 100 200 = 6,3 4,1 357 30
MaCCHBA (N0 KepHY CTPYKTYPHOH CKBaXHHbI)
L Yucio
Li | Rb | Cs | Be | St [ Ba | B | Sn | W [ Zn | Pb |7P9B
50 230 18 3.7 40 100 30 20 1,2 35 21 2
50 290 16 6,2 20 100 150 29 30 43 20 3
70 330 18 6,1 20 100 240 22 4,0 35 20 6
130 400 25 53 30 100 200 27 8,0 29 16 10
130 430 29 4.8 30 80 350 28 70 25 10 7
310 %640 46 5,2 30 50 330 40 8.0 30 10 8
180 450 40 20 50 100 30 50 30 30 25 24
120 300 25 6,7 200 450 26 80 27 40 42 47

yBe/IMUeHHEM KOJIHUECTBa MYCKOBHMTa [0 GOpMHpOBaHHsA dallui CylieCTBEHHO
MYCKOBHTOBBIX H MYCKOBHTOBBIX I'PAHHTOB, B KOTOpbIX KOHLEHTpauuu Gopa
pesko nosbiuersl (10 330—350 r/1) 1 nocrosHHsl. OnHako Haubonee YCTOR-
YHBA KOpPEJIATHBHAA CBA3b KOJIMYECTBA MYCKOBUTA B (palMAX IPAHUTOMIIOB
¢ comepaHWeM B HHMX pYOMIMA, KOTOPbIA, KaK M3BECTHO, KOHLEHTPHpYeTCA
B K&JIMEBBIX MUHEPAJIAX, B TOM YHCIIe M B MYCKOBHTE.
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Cozcpxanue pyOMOMA focTuraer Makcumyma (640 r/1) B uMcTO MycKo-
BMTOBBIX TPaHMTax anuKalibHoi 30Hbl. HaumHas ¢ pasHoBMaHOCTel ABYycmio-
[AHBIX TPAHHTOB, B KOTOPLIX MYCKOBHT Npeobnajiaet Hajl 6HoTHTOM (0T 600 M
M Bblllle), B I'paHUTax (UKCHpyeTcHa HAaKOIUIeHWe HaTpuA, drTopa, NHTHA,
LUe3HA M CKaykooOpasHoe ABYKpPaTHOE BO3pacTaHHe COAEPXAHUH Bosibdpama,
KOTOpbIE 3aTeM OCTAKTICA MOCTOSTHHBIMH BO BCeX cbalumx CYLLUECTBEHHO-
MYCKOBHTOBBIX TpaHHTOB. ConepxaHua ¢TOpa, NTHTHMA H LE3HA MOCTENEHHO
BO3pPacTalT, JOCTHIas MAaKCHMAlbHbIX 3HaYeHWH B allMKaJIbHBIX MYCKOBHMTO-
BbIX TpaHHTax. ToNbKO B 3TOH 30HE MPOMCXOIMT 3aMEeTHOE KOHLUEHTPHPOBAHHE
OJI0Ba.

B cBA3M ¢ OTMEUYEHHbIMH paHee TEOXMMHUCCKHMH pas/IMuMsAMM MeXIy
IUIIOMA3HTOBBIMH PeKOMETAIbHBIMH JIEHKOTPaHHTAMM H TeMepHIHbIMH Tpa-
HHUTAMH TIPEACTABIIAET HHTEpeC CpaBHEHHE TCOXMMHYECKHX JIAHHBIX MO MYCKO-
BHTOBbIM I pDaHHTaM, Pa3BUBAIOILHMCA B ANMKaIbHOH 30HE TeMEpPHMIHBIX H
penKoOMeTaNnbHbIX MHTPy3uiH. B T1abn. 2 mnpuBegeHe! cpegHHe reoXHMHue-
CKHE XapaKTepHUCTUKH GHOTUTOBBLIX TPAHWUTOR 3abaiianss, NpecTaBIAOUINX
HHTPY3HHM C OTHOCHUTEJIBHO HM3KMMHM COAepXaHUsAMH ¢(Topa, M pa3BHBaI0-
LMXCA B MX KYMOJIbHBbIX BBICTYNIAX MYCKOBHTOBbIX TPAHMTOB, ¢ KOTOPBIMH
B 3abaiikanbe CBA3AHO IMPeUMYILLIECTBEHHO KBapuU-BOJb()PaMUTOBOE ¢ KaCCH-
TepuTOoM opyneHenwe [2]. M3 TaGnuubl BHIHO, YTO MYCKOBHTOBBIE I'PAHMTBI
000MX PErHOHOB XapaKTEpPH3yHTcA MPAKTHYECKH OJMHAKOBBIMH YPOBHAMH
KOHUEHTpauuH ¢Topa, pedKHX IIe/IOYHbIX JIEMEHTOB M OJIOBa, a TaKKe
OIHHAKOBO HM3KHMH KOHLEHTpaUMAMH CTPOHUMA M Oapusa. B 10 e Bpems
MYCKOBHTOBbIE TPaHHTBl TeMEpH[HBIX HHTPY3HH OT/IMYAOTCA HH3KMMH KOH-
LeHTpaUHAMH OepH/UTHA W BoNbhpaMa M OYEHb BBHICOKHMH KOHLEHTpPalUHAMH
Bopa, a 3abadKanbCKHM MYCKOBMTOBBIM TpPaHMTaM CBOHCTBeHHa OGonee
BbICOKAas HAaTpPOBOCTh, MPH HECKOJNbLKO MMOHMXKEHHBIX, OTHOCHTEJIBHO aunu
DHOTHTOBBIX T'PAHMTOB, COMepkaHHAX KamuaA. Takum 06pa3oM, MyCKOBHTOBBIE
TPaHWTbl TEMEPHIHBIX MHTPY3HH YHACledyl0T YacTh TeX reOXMMHUYECKHX OCO-
GeHHOCTEH, KOTOpblE OTIHYAT ODMOTHTOBBIE T'PAHMTHI ITHX HHTPY3HH OT BHO-
THTOBBIX TPAaHHTOB THUIMUHBIX peIKOMETAIBHbIX HHTPY3HH: HM3KHE KOHIEHT-
palMH B TeMepHIHBIX rpaHKTax GepuiliMa ¥ Bonbdpama, MoBbileHHbIe — Gopa.
Bmecte ¢ Tem Hu3koe cofepikaHde B GHOTMTOBBIX Pa3HOCTAX remMepHIHBIX
TPaHUTOB peIKHX LIeJIOMel COBEepLIEHHO He CKa3bIBaeTCA HAa MYCKOBHTOBBIX
TPAHWTAX ANMKAJIbHOW 30HDBI, KOTOPbiE XaPAaKTePH3IYIOTCA CTONb e BbICOKMMH
COfEepKaHUAMH pelKHX LIETOYHBIX 3/IEMEHTOB, KaK U MYCKOBHTOBbIE IDAHUTBI
THUIHYHBIX PeIKOMeTaIbHbIX HHTPY3HH.

B uenom paspes mo I'Huneuxkod CKBaXMHE MOJHOCTBIO INOATBEPXKIAeT
peaJIbHOCTh NPOLECCOB MOCTENEHHOr0 HAKOIUIEHMA JIETYYHX M CBA33HHBIX C
HUMH DEIKHX JJIeMEHTOB B BEPXHMX YaCTAX TMNabUCCAIBHBIX MHTpPY3MH [5],
NPUBOLAIIMX K Pe3KOH KOHUEHTPALMH 3/1eMEHTOB B ANMKAIILHOH 30HE MacCH-
BOB M MX KYTOJIbHBIX BbicTynax. [IpH 3TOM MOXHO KOHCTaTHpOBaTh, YTO HH-
TEHCHBHOCTb 3TOr0 HAKOIUIEHWs [UIA Pa3HbIX pelKHMX 3JIEMEHTOB pasjiMuyHa
H 3aBHCHT, OYEBM[IHO, OT HMX WHIMBHIYAIbHBIX XHMHUYECKHX CBOMCTB, OIpe-
[eNIA0MNX MUTPALMOHHYI0 CIIOCOGHOCTb INIEMEHTOB B CYIIECTBOBABIUMX (HU3M-
KO-XMMHYECKHX YCTIOBHAX.

[TocteneHHOCTh M3MEHEHMA KOHLEHTPAlLMHA 3/IeMEHTOB, KOTOpPOE INMPOHCXO-
IOMT CHHXPOHHO C M3MEHEHMEM MHHEPaJIbHOIO COCTaBa I'DAHMTOB, C OYEBHIHO-
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Puc. 2. Facnipepenenne ¢pTopa H PedKHX 37IEMEHTOB B MYCKOBHTOBAIX I'PaHUTax

AMHKATBLHO! 30HbI HHIEKOr0 MaccHBa
1 — MyCKOBHTOBbBIE FPAHUTHI C TYPMATTHHOM; 2 — QHIUMTBI

CTBH0 YKa3biBaeT Ha MarmMaTwyeckyio (NO3[HEMarMaTHYECKYI0) TMpPHPOLY
3TOro npouecca. Kak M3BECTHO, 10 HACTOALIEr0 BPEMEHH MHOTHE HCCIefoBa-
TEJIH NMPHIEPXKUBAKTCA MHEHMA O IIOCTMarMaTHUeCKOH, HaJIOXKEHHOH MpHpose
MYCKOBMTA, aNbOuTa U HEKOTOPHIX NPYTHX MHHEDANOB IP3HUTOR, W HEpEIKO
CBA3BIBAIOT HX BO3HMKHOBEHHE C BO3[elCTBHEM MOTOKOB (IIIOMIOB, aBTO-
HOMHBIX MO OTHOLIEHHWI0 K HHTPY3HBHbIM Tenam. I'eoxumuveckie MartepHanbl
nmo 'HunenKol MHTPY3HMM NMO3BOJAKT OJHO3HAYHO CBA3bIBATh BO3HHKHOBEHHE
aiMi TBYCIMIOAAHBIX H MYCKOBHTOBBIX I'PaHHTOB C MpPOLECCOM HHTEHCHBHO-
ro fepepacnpefeNieHHs JeTyudX B Tejle MHTPY3HH M KOHLUEHTPHPOBAHHA HX B
AMHKATbHON 30HE HA MarMaTHYecKOH CTafMH. JTO TOJIOXKEHHE HIUTIOCTPHpY-
eTC TeOXHMMITYeCKMM aHaJM30M Npoduid MO MyCKOBHTOBBIM TpaHMTaM
alMKalbHOH 30HbI (puc. 2), KOTODBIA MMOKa3bIBAET, YTO KPaeBble YAaCTH Tena
MYCKOBHTOBbiX T'PAaHMTOB OKA3bIBAIOTCA [era3MpoBaHHbIMH. [leraszaums Buipa-
%aeTcAd B PE3KOM CHIXXEHHHM KOHLEHTpalmd ¢Topa, peAKHX LIeJ0ouYeH, B MeHb-
LiIei cTeMeHH onona.

TouHo Tak ke obeqHeHbl ITHMH JNIeMEHTAMH H MYCKOBHTOBbl€ I'DaHHTbI
paiikooBpasHbix anogus B ¢wwumrax (1. 0 npodmna). HanGonee Bricokue
KOHIIEHT, 1MM Ha3BaHHBIX JJIEMEHTOB Ha6IlI0[aloTCA B MYCKOBHMTOBBIX TIpa-
HMTaX LEHTPAJIbHOMH YaCTH HHTPY3HBHOIO TeNia. 3TO 03HAuaeT, YTO BHEIPHBIIIHE-
cd IO 30HaM pa3lIOMOB MCXOMHBIE PACIJIABbl MYCKOBHTOBBIX IPAHHTOB ObUTH
yxe 0DOralleHb! .EeTYyWMMH M peJKHMH iemeHTamu. OueBMIHO, B clTyuae
METacOMATHYECKOH MPHPOAbl MYCKOBHTOBBIX TPaHHTOB (B pe3ynbIaTe BO3-
fer. (BMA Ha Gonee paHHWe TPAHMTOMOBI HE CBA3AHHBIX C HHMH MeTacomMa-
THY6CKHX PAaCTBOPOB) CHIDKEHWA KOHUEHTPALMH JIETYUHX M PEIKHX 2JIeMEHTOB
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B 30HAX KOHTAKTOB WM Maiico0Bpa3HbiX WaX He JO/KHO Gbulo Obi Ha-
6mopateca. Otciopa TaKOke ClieyeT, YTO NMPOLecCchl H3MeHEHH:A, NPOTeKaBILHe
B TeMepHIHBIX TPAHHTAX HA paHHeH MOCTMAIMATHYECKOH CTaJlMH, HMeIH
4BTOMETacOMaTHYECKYI0 IIPHPONLY.

Heobxomimo oTMeTHTB, 4TO /1 GOpa ABNEHMA [era3aduy B JHOOKOHTAKTaxX
MYCKOBHTOBBIX [PAHHTOB MEHEe 3aKOHOMEpHbI, XOTH TAKXKe B LEJIOM OTYETIIH-
Bbl. IT0 OOBACHAETCA, MO-BUIHMOMY, OYEHb BHICOKOH KOHIleHTpauue# Gopa B
aMMKAaIbHBIX 30Hax, Grnarofjapa uYeMy YacTHUHAA [Era3alMs paciyaBoB B ero
cofiepXXaHUAX oTpaxcanach ciabee.

B uenoM mnomyueHHsie nmo ['HuilenxoMy pyIOHOCHOMY MAacCHBY [aHHbIE
yGeIuTeNIbHO CBHIETENBCTBYIOT 00 HMHTEHCHBHOM Ipolecce IMaHaLHOHHOH
maddepeHIHALME TPAHUTHBIX PaciUlaBOB B BEPXHHX UACTAX MarmMaTHUeCKOH
KaMepbl Ha TMO3[HeMarMaTHyeckoit cragud ee pa3puTua. [lpenmockinkoit
nono6Ho# mHddepeHIMaMH ABNATHCH MOBbILLIECHHbIE KOHLUEHTPAUMH JIETYYHX,
B IaHHOM cliyyae Gopa, B HCXOJIHBIX PaclIaBaX réeMepPHIHLIX HHTPY3HiH H I'HNa-
GuccanbHbie YCNOBUA HX cTaHoBNeHus. [IpsaMeiM crnepcteHeM ocoGol MHTEH-
CHBHOCTH TpPOLECCOB IMAHAUMOHHON IH(pdepeHIMaLHH H KOHUEHTPHPOBAHUA
JIETYUHX M peJKHX 3JIEMEHTOB B BEPXHMX YAcTAX ['HHNEUKOH MHTPY3HH ABH-
nock GOpPMHPOBaHHe 3[IeCh MOCTMATMAaTHYCCKMMH (IIIOMIAMH CBA3ZHHOTO C
HHTpY3HeH rper3eHOBOTO OpYyICHEHHHA.
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KANHO30OMCKHUHA BYJIKAHU3M
YEXOC/IOBAKUH

I.11. BATAACAPAH, P.X. T'YKACAH, B. KOHEYHbI, H. JIEKCA

FEOXPOHOJIOTHA BY IKAHHYECKHX
H HHTPY3HBHBIX KOMINIIEKCOB HEOT'EHA CPEHEN CJIOBAKHH
(B cBeTe PAa[IHONOrHYECKHX H TEONIOTHYECKHX JaHHbIX)

B uenax natHpoBaHWA CTAAMA pa3sBHTHA BYJIKAHHYECKOH [eATEIbHOCTH
M BbIACHEHHA XapaKTepa MMIpauMd BYJIKaHM3Ma BO BpeMCHH Obin npouise-
[E€H 3HAYMTENIbHBIH OOBEM TreoXpOHONOTHYECKHX HCCIIEOBAHWH KaJIMH-—-apro-
HOBBIM METONOB Mopoj HeoreHoBoro BynkaHuwsma Cpepnunedt Cnopaxun. 3w
MCCNeloBaHuA NpoBoaMnncy B JlaBoparopuu sinepHo#t reoxpoHonorud UHeTu-
TYT4 reojlormyeckux Hayk Axanemuu Hayk Apmsnckoit CCP nop pyxosonct-
oM I'.I1. barpacapsna.

Pesynbrathl onpeneneHud abGCcoNOTHOrO BO3pPAcTa MarMaTHYECKHMX MOpOL
cBesieHbl B Tabn. 1. Papmometpuueckoe K-Ar vccnepoBanMe Kaxaoro obpas-
na nopoabl MPOBOAMNOCH MAPANNENbHO [ABYMs BAPHAHTAMM MO METOJIHMKE,
KOTOpas NMpHMEHANACh NPH PaIMOre0XPOHOJIONHYECKHX HCCIIeIOBAHUAX rop-
HbIX nopoa Mansix Kapnat (cm. ctateio b. Llambena, I'.I1. Barnacapana u apy-
rHX B HAacTOsLIeM cOOpHHKeE) .

ADCOMOTHBIH BO3PaCT BYIKAHHYECKHMX H HHTPY3HMBHBIX KOMILIEKCOB
neorena Cpenneit CnopakuH. K HayaibHbIM NPOSABICHHAM HEOTEHOBOIO BYJIKa-
HH3Ma Ha TeppuTOpuH CIIOBaKHHM OTHOCATCA PHOJALMT-DHONMTORbBIE Tydwl,
3a/ieralollide B OTJIOKEHMAX HHXHEro muoueHa B obmactu Hxkunoi CnoBakun
(HUnenbcko—Pumaeckan komioBuHa) . [Ipocnoiiku 3tMx TyOB KOHCTATHPOBA-
Hbl B MOpCKHX ocafxax IrrenBypra. B nepuost obiuero Bo3/ibIMaHHs peruoHa
B OTTHHYECKOM BEKE NHPOKJIACTHYECKHI MATEPHAJ OT/IATaJICA B KOHTHHEHTAIIb-
HbIX YCJIOBHAX, B O3€pHO-NaryHHeix GaccedHax. PagmomeTpuueckuit Bo3spact
amx TycdoB onpenene B 23 mnu. niet (tabn. 1, 06p. N° 1)%

O npooonxeHUH BYNKAHHYECKOH aK THBHOCTH CBHJICTE/IBCTBYIOT MPOC/IONKH
nem30BbIX Ty(hOB B MOPCKHX OCafKax rejibBeTa-Kapnara (Bo3pacT KOTOPbIX
onpepenserca B 21,7 + 1,3 mnu. net, N° 2) .

IKCMNO3MBHBIE MPOAYKTbl PHONALUMT-PHOJIMTOBOTO BYJIKAHH3Ma, OTJIO-
JKHBILUMECA B OCa/IKax HHWXKHero mMuoueHa B HxHo# CnoBakuH, npuypoueHHbIe

*
Jlance 6ynyT nanbl TONBKO CChUIKH Ha Mo psaAKoBble HoMepa 3ToH TaGimup! .
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PaguoMerpHyecKkHii BO3pacT BY/IKAHHYECKHX H HHTPY3HBHbLIX NOPOA
neorena Cpegueit Cnosaxwm *

5 . Cpemmee
N° | JlaBopatop- | Haapauue mopompt u ;::ﬁ:s AP, Arm_ 10~ 3| Buavennue
n/n | bt N° 06p. | mecto BanTHa K. % ur/t KA BO3pacTa,
MJIH. JleT
1 2 3 4 5 6 7
I AB-24 Puopaumtosetit Tyg; 2,57 4,08 1,29 23,0
103 ot rop. Jlyyeneu, (2) (2) (2) (2)
c. Kanonpna
2 AB-2 PuonauuroBeift Tyd; 4,63 6,65 1,17 21,7%1,3
pafton c. Knensnbt k- (2) (4) 4) 4)
3ar. oT cc.
I''B. Kpruiy
3 AB-12 [TupoKceHOBBIH aH- 1,25 1,60 1,94 18,5409
AEIUT, IKCTPY3HA; 2) (4) ) 4)
paitos cen. I'pyuios
Kk 3an. ot C.B. Kpruw
4 AB-10 AnpiesutoBas Gpex- 1,35 1,69 1,03 18,4305
ums, ckeaxuha IK-1  (2) 2) (2) 2)
(61 m) ; paiton c. Lle-
poeo k 103 orr.3Bo-
nex
5 AB-9 AupesutoBas Gpex- 0,94 1,10 0,97 17,3410,8
ums, ckBaxuua HK-1  (2) 3) 3) (3)
(111 ™) ; pakon
c. Heposo k 103 or
r. 3sonexH
6 AB-11 Amdpubon-annesu- 1,44 1,79 1,02 18,240,8
TOBBIH OpPHPHT (2) 2) (2) (2)
(1IToK), BepllHHa
r. JIsicew; paitox
¢. UepBeHsaHbl K
103 ot r. 3BoneH
7 1596/66 Basansrounusiit an- 0,76 0,88 0,95 16 410,6
[E3HT, 1aBoBbIA no-  (2) 2) 2) (2)
Tok; padon c.CT,
I'yra ropst SiBopHe
k 103 or r. 3Bonen
8 Ko-11 AmduGon-nupokce- 2,64 2,03 0,63 11,440
HOBBIA aHmeIuT, na-  (2) 2) (2) 2)
BOBBIH MOTOK, palt-
oH c. Ct. I'yTa, ropml
SBopue k 10B or
. 3BONCH
9 Ko-10 AmMdpuGon-nupok- 1,66 1,33 0,65 11,7404
CEHOBBIM aHMCIMT, (2) (2) (2) 2)

NaBOBBIA NOTOK;
paiton c. JleTa K
B or r. 3poneu
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ITpodoaxenue

1 2 3 4 5 6 7

10 AB-5 JnopuT-nophHpUHT 1,64 1,82 0,92 16,5%1
ampuBoNnoBbIH; CKB. (2) (2) (2) (2)
I'K-7 paiton c. Cr.

I'yta, ropsi fiBopHe
K 0B ot r. 3ROnex -

11 Ko4 Ilnoput-nopdupur; 2,16 2,04 0,77 13,8404
UEHTPATBHAA YacThb 2) ) 2) (2)
rops! [Tonana k CB
oT r. 3BoneH "

12 1595/66 Anpesut ampubono- 1,21 1,13 0,76 13,5%1
BBIit C TPaHaTOM; 2) 2) ) (2)
Iluaropow k 0B ot ‘

r. Jlyueneny

13 AB-14 AHJIE3MT MHPOKCEH- 1,76 2,00 0,94 16,7+1,2
ampubonopsiit ¢ ) (2) 2) (2)
rpaHaToM, paHoH
c. Bpeauns! k 0B
oT I'. 3BONEH

14 AB-6 Aupie3uToBbl nop- 2,24 2,59 0,95 17,0%0,5
(UPHT, MHPOK- (2) (2) ) (2)
ceHoBhI; T. B.

IltuaeHKLa, Bep-
umHa TaxHan

15 AB-22 AHJIe3UTOBLIA NOp- 1,98 2,25 0,93 16,5+1,4
dbupHT, nupoxce- (2) 2) ) )
HOBBIH; rOp. B.
lIlTusiBHHua, K B
oT BeplumHbl [lapa-
nana

16 AB-7 Aupesut ambubon- 2,53 2,73 0,89 16,0%1
GHOTHTOBEIH Ky- 2) 3) 3) 3)
non; pakioH ¢. AH- !

Ton K 10 ot rop.
Ll THABHHLED

17 AB-17 PuonuToBmIl Ky- 7,43 8,25 0,91 16,240,1
noj; pa#oH c. 2) 2) 2) (2)
'nuHKMK, oKpecT-

HOCTH rop. Kuap

18 Ko-6 KBapuessi# nuo- 1,98 1,61 0,67 11,904
PHT-NOPOHPHT, 2) 2) 2) ¢
patton c. Banucka
K 3 orrop. B.

I THABHHLBI
19 AB-15 IMem3osetit Ty, 2,03 2,18 0,88 15,740,5

NMUPOKCeH-aHe-
3HTOBLIHA ¢ 6Ho-
THTOM; paloH
rop. b. lltuasuu-
ubl, y ¢. Unus
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ITpodoaxcenue

1 2 3 4 5 GO 7

20 1593/66 IupokceHoBbIH 2,44 2,24 0,75 13,540,5
aHIC3HUT, TABOBLI (¥3) 2) ) 2)
110TOK; padoH C.
lopuia k B ot rop.
JleBHue

21 1594/66 [MpoKCceHOBLIH 2,44 2,24 0,75 13,510,5
aHJIE3NT, NaBO- ) 2) 2) (2)
BbIH MoTOK; paitlox
c. Bpxnosue k B
ot rop. Jlepuue

22 AB4 PuonauuToBbIi 2,3 2,17 0,76 13,610,3
Ty, paitou c. (e} 3) 3) (3)
Ca3nmue k B ot
rop. JleBuue

23 Ko-17 [upokceHoBbIi 1,46 1,20 0,67 12,130
AHJIEIUT, JIABOBLIH 2) 2) (2) (2)
NOTOK; paHoH C.
Tennuuku x 10 or
rop. b. lltnaBHALBI

24 Ko-9 [upokceHoBbLi 2,17 1,77 0,67 1240,3
AHIEIUT, NaBOBLIA ) (2) 2) (2)
NOTOK; paHoH I'.
KpynuHa

25 Ko-14 Puonurt, akctpyaus; 7,40 6,15 0,69 12,2403
paitoH r. Burue (2) (2) 2) (2)

26 AB-20 I'paHonHopuT; 2,71 3,80 1,15 20,508
ckBaxuHa KOB- 2) 2) (2) )
39 (1306 m);
rop. B. lltuss-
HHLUA

27 AB-21 I'paHOIMOPHT; 4,87 4,78 0,86 1540,9
pynuux B. ltu- 2) 3) 3 3)
SIBHH LB

28 Ko-2 I'paHonMopHT; 3,46 2,79 0,65 11,6%1,7
cxs. TIINI-6; ) (3) 3) 3)
paiton 1. l'oppyiia

29 Ko-3 IHopuT; paiion 1,24 0,92 061 11,5
c. Banku k C or ) (93] 2) (2)
B. llTHABHH LI

30 Ko I'paHonHopuT; 2,87 2,24 0,65 11,6%0,1
paiton 1. Fonpy- 2) 2) 2) 2)
ma, k C or B.
I THA BHHLBI

31 Ko-8 AnesnT amdn- 2,01 1,61 0,66 118409
GoJlo- mHpoKce- 2) 3) 3) 3)

HOBBIH, NaBoBLIH#
NOTOK, paoH C.
Actpaba k 0B ot
r. Kpemunua
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AB-16

25

Ko-7

Ko-13

Ko-12

Ko-1

Ko-18

Ko-20

Ko-15

Ko-19

1597/66

AHICIUT MHPOK-
CCHOBBIH, TABOBbLIA
NOTOK; paioH C.
I'opuslit Typuok, k
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K UCHTPAM M3BCPXKCHUIA B 11pe/ic/tax CenepHoit BeHIpUM, CBA3aHBI ¢ PAIBMTHEM
BY/IKGHOTCK TOHHYeCcKOR nenpeccuu (rpabena) B Bacceiine pexu Tucchl u
nepenecennl Ha TeppuTopuio Hoknoi ClloBakuu rnaBHbIM 06pa3om ajpanbHbIM
nyTeM, COOTBETCTBYs ~HHKHEMY pHoinToBOMY Tydy [12].

[lepBble npoABiEHHs aHIE3UTOBOrO ByJIKAHM3MA yCTaHOBIIEHbI N0 GuocTpa-
THrpaduyecKuM JlaHHbIM B HUxHeM BafleHe B 0B1acTh 10HOH OKpanHbl Kpy-
nuHckoi BepxoBuHbl ¥ Kosavosckux sepumb Wxunow Cnosaxuu. LleHTpb
M3BEPIKEHHI aHIE3MTOBOIO BYJIKAHM3MA Ha [IEPBOM M3 DTHX YYaCTKOB MpPHYPO-
ueHbl K TeKToHHuccKo# 30He CB-H03 naupasnenns (lilarancko-JIsiceukan By-
KaHOTeKTOHHuCCKas 30Ha [ 8]) . Bysikauusm B 10)KHOR yaCcTH  30HBLI  HAYMHACTCH
obpazoBannem IKCTPY3HH H MHTPY3Hil amM@UBOI-TIMPOKCEHOBEIX AHAC3UTOB
(naKku, Kymona, AHHEHHO BBITAHYTHIC JKCTPYy3uH) B cyBMapHHHOM Cpee
H IMTOPajibHOR-CY DM TOPAJIbHON 301e. B nepuon Bo3[bIMaHus PerMOHa HHTPY-
3HBHO-IKCTPY3HBHbIC TeNld MNOMLBEPIAOTCA B IPUINOBEPXHOCTHBIX W IOBEPX-
HOCTHbIX YCIIOBHX CHHIEHETHUYECKON [E3HHTEIPALMH M APOBJIEHHIO C OTIIONE-
HHEM BYJIKAHOKIACTHYECKOI0 MATepHald B OKPECTHOCTH IPYITHBHBIX HEHT-
poB. Bylikanoocagounbie TojawM npu 3toM obpasyior dopmaimio ByHuMIa-
[TpuBenpue. ABcooTHBIA BO3PAcT JKCTpy3UBHOrO Tesia Jlaetr 18,5 £ 0.9 M.
ner (N° 3), a mo GuocTpaTHrpahHUCCKUM [IAHHBIM ONpPEEensAeTCa KaK HUKHe-
BaneHcKas-naHsenjopekan cepus.

[poayKThl MOCHEAYIOILErO IKCIIO3HBHOTO BYJIKaHH3Ma (IMMPOKCEHOBLIE
angesutor opmaunn Yenosue-Onapa) B cpeiHell YacTH 30HbI JaKT BO3PACT
184 0,5 man. net (N°4) u 17,3 £ 0,8 mun. net (N° 5) . Pazsumie Bynkanus-
Ma H OTJIOXeHue ero npoayKtoB (Gpexunu, Ty(bl) UMEIH MeCTO B NpHGpexk-
HOM 30HE M YACTHYHO B KOHTHHEHTAJIbHbIX YCIIOBHAX, B MEJIKOBOIHOM cpejie.

B ceBepHOH 4acTH 30HBI Pa3BUTHI IIPOAYKTHI IKCIIIOZHBHOTO BYJIKAHM3MA
(opmaimu Jlpiceu, KoTopbie 06pa3yl0T MOHOTEHHbBIH BYJIKaH Ha cylle. IKCTpy-
3UBHBbIE KYTOJIA, BHEIPHBILIHECA B 3aKJIIOUMTE/ILHOH CTAalMM B LIGHTpe apeana
M3BEPIKEHHI, UMEIOT pajomeTpuieckuit Bospact 18,2 2 0,8 mun. ner (N°6) .

B cBaAsH ¢ MHrpauMedl TEKTOHHYECKOHW [EATE/ILHOCTH K BEBEpO-3aMlajly aK-
TUBHU3IMPYIOTCA LUEHTPhI dHAEC3UTOBOro Byikanusma B obnactu rop fABopus
u Tlonapa. PazsurHe CTpaToBY/iKaHa SIBOpUs OXBaThbiBa€T HECKOJIBKO JTarloB
IKCMIO3HBHO-2(YIMBHOIO aHAE3WTOBOrO ByJIKaHH3ma. Ha Oonee nosoHei
CTaMH PAa3BUTHA CTPATOBY/KaHA B IMEPHO/l HM3JIMAHMA NTaBOBBIX [IOTOKOB
£a3ansT-aHNE3MTOR B MEJIKOBOAHOM bacceiine (OpMHpYyeTCs THMalOKIIacTH-
yeckMit Kommnnekc. BospactiiaBoBoronoroka6aszanpT-aHe3dTa ONpeacsieH B
16,4 +0,6 mnn. tet (N°7).

Cnenywiuuil  cTpaTOBYJIKaHHYECKUH KOMIUIEKC amMpHBOI-THPOKCEHOBOIO
aHgesnTa GopMHpyeTCs TIOcie TiepepblBa BY/IKAHWUECKOH [EATENIBHOCTH M
JeHY/IALMH BEPXHEH YACTH IHAJIOKIIACTHYECKOro KOMIUIeKca. JIaBoBbIe MOTOKH
aMUBOJI-MUPOKCEHOBOro aHae3nTa umerwT Bospact 11,4 muH. net (N° 8) u
11,7 + 04 san. ner. (N° 9). B saxjioyenue BYNKaHUYECKOH [eSTEJIbHOCTH
oBpazyeTcs BYJIKaHO-TCKTOHWYeCKas JenpeccHs (Kasipaepa) B obmacti Kamuny-
ka—Burnam—Poru, conpopoxaemas BHeAPEHWEM IlaeK aHOE3UTO-IAUMTOB M
PHOALMTOB M JKCTPY3UBHBIX KYNOJIOB IHPOKCEH-aHAE3WTOB. B uacTH leHTpass-
HOil 30HBI B NpeeNiax MpUNoaHATOro O/10Ka BCTPEYAITCH Cpely MPOMMIIHTH-
3UPOBAHHbIX AHAE3UTOB MAJIBIC HHTPY3WH — OT OMOPUT-NOpGUPHTOR 10 rab-
Gpo-nuoput-nopbuputos [14]. Hamune HHTPY3HBHOTO TeJ1a THOPUT-NIOPDHPH-
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1a nonTBepxaaerca GypoBoil ckBaxmHo# 'k-7. Bospacr atoro uuTpy3musa onpe-
penserca 16,5 £ 1,0 mun. ner (N° 10) .

Bynkanusm B obnactu [lonasa HauMHaeTCs JKCNJIO3HAMM PHOIAUMTOBBIX
Ty OB, cMeHsIOWHMHACH P dY3UAMHA H IKCTPY3HAMH PHONALUHTOBBIX /aB.

Cnenyrowmii cTpaTOBY/IKaHHYECKHA KOMIIEKC GOPMHPYETCA B pe3ylibTa-
Te IKCIUIO3MBHO-3dy3MBHOr0 ByIKaHH3IMA, 1aBlIero MHPOKCEHOBbIE aHE3H-
o1 [To MHEHHIO HEKOTOPBIX aBTOPOB [5], B KOHIE ByTKaHH4eCKOH AEATENBHOC-
TH B LEHTPalbHOH YacTH 370 obnacti obpasyercA BYNKaHOTEKTOHHYECKAA
penpeccus KanmbaepHoro Tuma. Bospact MHTpy3uM nMopuT-nopdupura, obHa-
aroweics Cpegd NPONMMIMTH3HPOBAHHBIX AHOE3WTOB, onmpelened B 138 +
0.4 . et (N0 11).

MHTpy3HBHO-3KCTpy3MBHbIE Tena NHpoKceH-aMbHOONOBLIX AHIEIUTOB, TA-
roTeiiMe K CTPAaTOBYJIKAHMYECKMM KoMIUlekcam (mexny ropamu lltuss-
Hula W fiBopHe) M B 10ro-BOCTOUHOM yactH pervoHa ([luatopow) nawoT BO3-
pacta 13,5 + 0,1 muH. net mia o6p. 12 (Kapanu-lilnaropowr) u 16,0 £ 1,0 mnn.
net s obpasua N° 13 (Bpesunsi) .

O6pasopanne HauGonee OOLIMPHBIX CTPAaTOBYJIKAaHOB, CONMPOBOXIAEMBIX
BHE[IDEHHEM HHTDPY3HBHBIX KOMIUIEKCOB B LIEHTPANbHBIX YACTAX, MPOHCXOMM-
710 B 3aNagHOR YaCTH BY/IKAHWYECKOTO perHoHa. Pa3BHTHe BY/IKaHW3Ma HMeNO
MECTO B TEKTOHHYECKH aKTHBHOM perHoHe ¢ 06pa3oBaHHeM ropeT-rpabeHoBbIX
CTPYKTYP.

CrparoBysnkannueckuii Kommiekc Il rnasHunKux rop popmuposanca B Teve-
HWE HeCKOJIbKHX 3TanoB paisuTua [9].Ha neppom stane B pesynprate 3KcIuio-
3uBHO-2(bY3UBHOH IEATENIBHOCTH, NaBlUiedl MUPOKCEHOBRIe aHme3uThi (C Guo-
MTOoM H ampuGonom), obBpasyerca OGLMpHBIA CTPAaTOBYJIKAH. AHIE3UTHI H
aHNIE3NTOBBIE TMOPGHUPHTHI M3 LEHTPANbHOH YacTH BYJIKdHA HMEKT BO3PacTa
17,0£0,5 vy, net (N° 14) u 16,5 £ 1 4 mnn. et (N° 15) .

Hauano HoBoro 3tana Bynkanuama (I1I 3tan) xapakTepuayercs IKCIUIO3NA-
MH TIeM30BBIX M NMENNOBBIX TYPOB, CMEHAIIIMXCA IKCTPY3IHAMHU H H3JIHAHHEM
naB aM@uBON-BHOTHTOBLIX aHAE3WTOB ¥ HauxtoB. HUx Bospacr — 16,0 *
1,0 mmn. ner (N° 16) . C akcnnosnsHo-3¢¢y3nBHOR [EATENBHOCTbIO CBA3AHO
dbopMHpOBaHME BYIKAHO-TEKTOHHYECKOH [JENPecCHH KaJbIepHOro THNA BAOMb
KOHUEHTPHYECKHX pa3;ioMoB. [IMpokIacTHYeCKHe ¥ IKCTPY3HBHO-I( G y3uBHbIE
NPOMYKTbl BBIMONHAIT KaNbIEPHYI CTPYKTypy MouHoctblo 450-550 M.
BoJyib KOHUEHTpHYeCKMX pa3sioMoB 0Gpa3zoBajMch IKCTPY3HH IUIArHOKIIA30-
BbIX PHOJIMTOB, BO3pacT KoTopeix ompenenen 16,2 + 0,1 mnu. ner (N° 17). B
KanbJiepe NMpOCeNaHHA B CyOBYyNKaHHYECKHX YCIIOBHAX 00pa3ylo1cs CHIIOBbIE
H JAHKOBRIE T€Na KBApLU-IHOPHT-NOPGHPHTOB, 06COMIOTHBIH BO3pPacT KOTOPbIX
11,9404 man. net (N° 18).

Cnepyroumii, IV 3Tan pa3sBHTHA CTPAaTOBY/IKaHa HauMHaeTcA ¢ BribGpoca nem-
30BbIX TY$oB, Bozpact kotopsix 15,7 £ 0,5 mau. net (N° 19) . 3a wumu cneny-
eT H3HsIHHE JIaB MHPOKCEHOBBIX AH/E3UTOR, NEPBbIe MOTOKH KOTOPbIX YACTHYHO
nepeKpbiBalT JpeBHIOK CTPAaTOBYNKaHHYecKyo noctpoity I stana. Cnegyromme
IABOBbIE MOTOKH MUPOKCEHOBBIX aHIE3NTOB Ha MepudEepHH CTPATOBYIKAHHYeC-
KO# MOCTpoiKH natipoBanbl B 13,5 + 0,5 mum. ner (N° 20) u 13,5 £ 0,5 mnn.
ner (N° 21).

B pe3synbraTe M3NMAHMA B BOJHYI0 Cpefly B mpHOpexHon 30ne obpasywTca
THaNOKJIACTHYECKHEe BPeKYHH CO CTEKJIOBAaTOH OCHOBHOH MAacCOH aHIE3HTOBOIO
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coctaBa. JlaBoBbie [IOTOKH, 3aJIeTalIUHe Ha PHOOALMTOBBIX IIE€M30BBIX qu)ax,
natot Bo3pact 13,6 £ 0,3 mmn. net (N° 22) . Bepxuss yacth CTpaToByJIKaHHYEC-
KOM MOCTPOHKH, CIIOKEHHAA NTABOBBIMH MOTOKAMH NMHPOKCEHOBBIX aHAE3HTOR,
MMeeT OTHOCHTeNIbHO Gonee monomo Bospact: 12,1 + 0 (N° 23) u 120 +
0,3 muH. niet (N° 24) .

Ha 3aBepiuaromiem dtane Bynkanuyecko# geatenshoctd (V atam) npomcxo-
OMJI0 MOJHATHE 3aNMAfHOM YacTH Kayb[iepbl M 0Dpa3oBaHME TOPCTOBOH CTPYK-
Typbl. Boone 3amajHoi nepudepHn mocnenHei BHeAPAIMCH IKCTPY3HH U H3BEp-
rajMch PHOJIMTBL, 2 B LEHTPANbHON YaCTH ropcTa M ero BOCTOYHOH OKpanHe —
MHTPY3HM [aikoo6pa3ubix Ten. Bo3pacT pHONMTOBBIX JKCTPY3Hil onpeeser-
ca B 12,2+0,3 mun. net (N° 25) . [Tosaneiiuas cragus GopMHPOBAaHHA TOPCTO-
BOH CTPYKTYPBbI CONpPOBOX/IACTCA MOABEMOM THAPOTEPMAIIBHBIX PacTBOPOB C
obpazopanueM xmn ¢ Au, Pb, Zn, Cu munepanuzaumeit. PyHbie sxunsl nepece-
KaloT JaiKH PHOJHMTOB.

B mmoneHoBoe BpemMa B BOCTOYHOM nepudepHH ropcta BAOMb II1yOHHHOTO
pasrioma nposBiseTcsa GazansToBas Marma, Gopmupylas HeBONLIIOK cTpa-
TOBYJIKaH, M o6pasywrca HekkH HedenuHoBbix 6GasauntoB (KanBapua o
KucuGerns) . B peaynbrate riyBokoii IJpo3nn B 3aMaHON YACTH rOpCTa BCKPbI-
BAaeTCA MHTPY3MBHBIA KOMIUIEKC AMOPHT-rPAHONUOPUTOB MPOCTPAHCTBEHHO H,
NO-BHAMMOMY, T€HETHYECKH CONPAMKEHHBIH € BYJIKAHHYECKUM KOMIJIEKCOM.
ITH NpeAcTABNICHHA MOATBEPXKIANTCA Pe3y/IbTaTaMH PaZIHOMETPHYECKHX HC-
celoBaHuit 06pasuos, naBumx Bo3pactbl: 20,5 £ 0,8 muH. ner(N° 26), 150
0,9 min. net (N°27), 11,6 1,7 man. iet (N° 28), 11,0 £0,5 mun. net (N° 29) ,
11,6 £ 0,1 mna. setr (N° 30).

Bynkanuueckas nestesbHocTh B obmacti Kpemuuukux rop, no ®. Ouany
[3] u W, Makcy [11], nponsouuia B nepuos Gaena — [IMOLEHA B HECKOJIBKO
aTanoB. HukHAA yacTb ByJIKAHMYeCKOH CTPYKTYpbl NpejnoiaracMoro Gajiexc-
KOro BO3pacTta Npe[CcTdBJ/ieHa CTPAaTOBYJIKAHHYECKHM KOMILICKCOM MUpoKce-
HOBBIX aHE3UTOB M HHTPY3UAMH MHPOKCEH-aM(DUBONOBBIX AHIE3UTOB, [IMO-
PHT-TIOPOHUPHTOBR H THOPHTOB B LEHTPAILHON YaCTH.

Bynkanuam cneayiomero Jrana CONpAXeH ¢ MEPHIMOHANbHOH CHCTEMOH
pa3NOMOB, K KOTOPbIM [PHYPOUeHbI IKCTpy3HuH U 3¢ y3nu nupokce-ampubdo-
NOBbIX aHae3uToB ¢ Boapactom' 118 £ 09 mun. ner (N° 31) u amdubon-
BGHOTHTOBBLIX aHAE3HTOB. Bo30BGHOBJICHHE BYNKaHH3Ma B capmaTe NpHBENO K
06pa30BaHHI0 HECKOJBKMX HeGONBIUMX MO pa3MepaM CTPaTOBYJIKAHOB; Clo-
KEHHbIX IMPOKCEHOBBIMM aHIe3UTaMH ¢ Bozpactom 152 £ 1 mun. siet (N°32).
C yka3aHHOM CHCTEMOH pa3OMOB CBA3AHBI H JIKCTPY3HBHO-IKCIJIO3HBHbIE
o6pa3oBaHus PHOJIMTOB, BO3pacT KoTopbIX onpenensetca B 11,2 + 0.3 min.
net (N° 33). Ilo M. Bemepy [1], oBpasoBaHue pyIHBIX W ¢ Au MHHepaH-
3aimeit B paiione Kpemuuua-Kpemunukue bauu maxopurea B TecHOH CBA3M ¢
3TMMH PHOJIMTaMK. 3aKJIIOUMTENBHBIA JTAaN XapakTepusyeTca GOpMHPOBAHHEM
HeBOoNbLUIMX CTPAaTOPY/IKAaHOB 6a3ambTOM/IHBIX AHIE3HTOB B CEBEPHOM yacTH 00-
nactv Kpemuunkux rop ¢ Boapactom 9,6 £ 0,4 mnu. jier (N° 34) u panom paex
U UHTPY3HBHBIX TeJl B CEBEPO-BOCTOYHOR M I0XCHOH YacTAX 3TOH 0BIaCTH.

B cepepo-3anaZiHON YaCTH BYJIKAHMYECKOIrO PErHoHd pacnonardiorcsa crpa-
TOBYJIKaHHYecKHe KomruleKcbl rop MHosew n Braunnk.,

l HekoTopoe Hecormacue aBCoNlOTHOrO BO3pAacTa C MpelnoiaraeMoii reofiorniycc Ko

MO3ULHENR HYXIaeTcsd B OMOJIHHTETBHOM HCCITE[IOBAHHH .
278



Crpaturpaduuecky HXHME yacTH MHOBEIKHX rop ClloXeHbl JKCIITO3HBHO-
3¢ dy3UBHBIMH M 3KCTPY3HBHBIMH 00pa30BaHHAMH IIMPOK CEHOBbBIX, aMpubon-
COIepXalUMX aHIe3HTOB BafieHcKOroBo3pacta [6].3TH NOPOIBI TPAHCT PeCCHB-
HO NEPEKPbIThI OTJOXKEHHUAMH HHXKHEIO capmaTta, Ha KOTOPbIX 3aKJa/1blBacTCA
JpYroH CTPaToOBYJIKAHHYECKHH KOMIUIEKC MMPOKCEHOBBIX aHIE3UTOB, IATHPY-
embix B 104 £ 0.2 mnu. et (N° 35) . MIrunmMBpHTOBBI MOTOK COCTaBa MUPOK-
CEHOBOIO aH/e3uTa ¢ GHOTHTOM H amdubosiom naer Bospact 9,2 + 0,7 MaH. et
(N° 36) . B npeneniax 3T0H ByIKaHHYECKOH MOCTPOHKH By POBBIMH CKBaXXHHAMH
BCKpbIBAeTCA CyOBYIIKAHMUECKHI MHTPY3UBHBIH KOMIJIEKC TPAaHOIMOPHTOB H
rpadooput-nopbupos ¢ Bozpactom 11,5 + 0,8 man. ner (N° 37).

BynkaHu3am ropHoi obnacti BTayHMK Takoke HOCHT IKCNIO3HBHO-2hdy3HB-
Hbli  xapaktep. IIpoaykTbl ero AEATENBHOCTH, MpeACTaB/IeHHblE MHPOKCEH-
amM(pHBOIOBBIMH aH/IE3UTAMH, NOABEPTIIMCh paspylueHuio. [lepepbiB B Bylika-
HUYECKOH [eATe/IbHOCTM B 3TOH o6macTu compoBoxpaercs ob6pasoBaHHEM
yronexoro GacceiiHa ITpueBuasa — HoBaky, 3a0xeHHe KOTOPOro 110 MalnnHO-
JIOTHYECKHM [IAHHBIM OTHOCHTCA K HiDkHeMy capmary [4]. K kposiie ocankos
yronsHoro HaccefiHa NMpHYpOYEH CTPATOBYJIKAHMYCCKMH KOMIUIEKC MHpPOKCe-
HOBBIX aHfe3uToB (c ampubBonoM) c yuactueM 3KcTpysuil. Ux Bospact onpe-
nensietca B 14,5 £ 0,2 mum. et (N°38) u 11,5 + 0,2 mum. net (N° 39) . Boons
TeKTOHHYECKOH 30HBI MepHanoHanbHoro Hanpasnenus (Hosa bBans — Kiak)
BHEIPAIOTCA IKCTPY3HM PHOJIMTOB, Bospact Kotopbix 11,7 + 0,3 mun. ner
(N°40) .

BynKaHH3M 3aKJIIOYHTENIBHOIO 3Tala NPOsBUIICA B 06pa30BaHUH JIaBOBLIX
NOTOKOB, HEKKOB H [deK ﬁa3ﬂHbTOPl,ElelX dHOE3HTOB B CeBCpHUﬁ Y4CTH rop
Braynuka ¢ Bospactom 7,1 £ 0,8 man. ner (N°41).

®unanbHblil 6a3aNbTOBBIH BYJIKAHH3M, CONPSKEHHBIA C PasnoMaMu iy GuH-
HOrO 3a/0XKeHus, NposBuica B o6nacth CpelHecnoBAaUKOro HEOreHOBOro
BYJIKAHMYECKOr0 PerHoHa JIMLUb B OrpaHuyeHHom Maciutabe. [lo reonoruuec-
KMM M BHocTpaTHrpaduyecKUM [aHHBIM MpPEONAraeTcs IJTHOLEH-MJIeHCTO-
LeHOBOE Bpems MposABleHUA BGasanbToMIHOro BylkaHuiMma. Pagmomerpuuec-
KMMH HCCIIE/IOBAHHAMH BBIABIAETCA HE3HAUMTE/ILHOE, MAcC-CMIEK TpOMeTpHYeC-
KM He U3MepAeMOe COep)KaHHe B NMOpOAaX pajIMOreHHOrO aproHa, YTo HeCcoM-
HEHHO YKa3blBaeT Ha BeCbMa MOJIOMIOH, NMO-BUAMMOMY, BEPXHEMIHOLEH-TUIEH-
CTOLUEHOBbIA BO3pacT.

3akmouenHe

PesynbTatel palMOMETPHUYECKOro [aTHPOBAHMA HOATBEPH/IAIOT [UIHTE b
HOCTb 4HIE3UT-PHOJIMTOBOrO ByIKaHW3Ma B obnacti 3anaaubix Kapnat (Cpen-
HECIOBALKHI PErMOH) OT HHXXHETO MHOLICHA 10 MIIHOLEHA.

HauanbHbie ByJIKaHHYeCKHe TPOAYKThbl Ha TeppHTOpHM CnoBakMH ApecTaBs-
JleHbl PUOJALMT-PHOIMTOBBIMH Ty(daMH, KOTOpbIE OTIOXHIMCh B MOPCKHX
M KOHTHHEHTAJILHO-03epHBIX Ocaakax (orreHGypr, OTTHWHA, KapraT-rebBeT)
B obnactn Hxno# Crosakuu. [pofyKTbl 3TOTO BYJIK@HW3IMa CBA3bIBUOTCH
¢ ueHTpamu uzBepxenuii B Ceseproit Benrpuu.

B xone pasBUTHA aHOC3MTOBOIO BYJIKAHM3IMa HaBIIIOL4CTCH MHIPALMA BYII-
KaHUUECKOH [JEATENIbHOCTH OT I0I0-BOCTOKA B HANPUBJIEHHM K CEBCPO-3amajy
M K ceBepy. AHIE3MTOBBIH BYJIKAHM3M HAUMHAETCA HA HOXWHBIX OKPaHHAX
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Kpynunckod BepxoBHHBI B HKHXHEM DazieHe M 3aBepllUaeTCA B CEBEPHOH M
CeBepoO-3anajHOH YacTH pervoHa, B obnactn Kpemuuukux rop u rop Brau-
HHka B nuHoueHe. Takoe HanpaBneHue MHrpalUMH oTBeyaeT obwemy repeme-
LICHHI0 TEKTOHHYECKOH M BYJIKAHHYECKOW [EATENIBHOCTH B TEUEHME HeoreHa
OT UEHTPAJIbHOTO MAHHOHCKOro B10Ka K 0pOreHHYecKoil 30He.

PaﬂHOMeTpPI‘-IECKHMH HCCJIENOBAHHAMH NOATBEPXKAAETCA BPEMEHHad, MpocT-

PAHCTBEHHAA M FEHETHYCCKAA CBA3b MEX/Y HHTPY3HBHBIMH KOMIUIEKCAMH THIA
[IHOPHT, TPAaHOAMODPHT, TPAHOHOPHT-MOPMHP H pPa3BUTHEM BYJIKAHHYECKHX
CTPYKTYP.

JIUTEPATYPA

Bohmer M. Relation between polaslum trachytes, rhyolites and mineralization in the
Kremnica ore fields. — Geol. prace, Spravy, 60 Bratxs\ava, 1961

. Burian J, Konecnﬁ V., L exa J. ch:onalny Iozlskovy vyskum stredoslovenskych

neovulkamlov lozisko Banska Stiavnica; Archiv GUDS Bratislava, 1968.

. Fiala F. Chemismus neogénnic vulkamtﬁ Kremnickych hor. — Geol. prace, Spravy,

25--26. Bratislava, 1962.

Gasparic J., Pl nderovd E. Correlation of sediments from Ziar basin with sediments
from Handlova Novdky basms — Zbor. geol. vied Zap. Karpaty, zv. 3. Bratislava,
1970.

. Hudsenica J. Prispevok ku geologuckejstavbe polygennej sopky Polany. — Geol. prace,

Spravy, 49, Brat:qlava. 1958.
Karolus K., Forgds J. Prehlad vulkanizmu v Stiavnickom pohori a Hron. — Inovci v
mer. 1 : 100 000. Min. Slovaca 34 Spis. N Ves., 1968.

; Konecny V. Prispevok k metodike tektonickej analyzy neovulkamckych komple-

XOv. — Mr:n Slovaca, 3—4 Spis. N. Ves., 1969.

Konecny V., Bagdasarian G.P., Vass D. Evolution scheme of Neogene Volcanism
in Central Slovakia and its Confrontation with Absolute Ages. Acta geol., Acad.
Sci. Hung., tom 13. Budapest, 1969.

Konecny V. Evolutionary Stages of the B. Stiavnica Caldera and its Post-volcanic
Structures. — Bull. Vole. XXXV-1, }Nlapoh.ltaha 1971.

Kuthan M. Ncovulkamly Csl. Karpat. — Regeonalna geologia diel 11, 1967

Lex. J. St;atovulkan bazaltoidn¢ho andezitu v. sev. casti Kremnlckeho pohoria, —
Geol. Prdce, Spravy 55 , Bratislava, 1971,

. Pantd G. The Role of Ignimbrites in the Volcanism of Hungary. — Acta Geol. VI,

Budapest, 1969.

. Stille H. Frage der Herkunft der Magmen Abh. press. A. Wiss. — Mt. Phys. K1. Wo-13,

Berlin, 1939.
Valach J. Niektore nove poznatky 0 geologlcko-petrograﬁckych pomeroch v oblasti
Viglas. Huta-Kalinka. — Geol. prdce Spravy, 38, Bratislava, 1965.



M.M. APAKEJIAHL, O.A. BOTATHKOB, AM. FOPCyK, JI. KOIIELIKHH
MATMATH3M CEBEPO-YEMICKOA PH®TOBOA 30HBI

CornacHo coOBpeMeHHbIM mpencTasneHuam [1, 4] pudrombie 30HbI 3emiun
XapaKkTepH3ylwTcA BecbMa cremmMduueckod Mopdo/orHei, BelleCTBEHHbIM
COCTaBOM H IJ1yGHHHO#M CTPYK TYpoii 3eMHOi kopbl . HauGonee cyuecTBeHHbIMK
npu3HakaMu pHQTOreHHBIX 30H ABJIAIOICA: YTOHEHME 3eMHON KOpbI, OOLIMA
CBOJIOBBIH €¢ XapakTep, pas’yIUIOTHEHMe BepXHeidl MaHTHH, pa3pbIBHBIE Hapy-
LIEHHA, CO3MAKLIMe CHCTeMbl rpabeHeB H rOpCTOB, BbICOKAA IPOHHUAEMOCTDh
PasloMOB [IIA MAarMaTHYeCKHX paclliaBoB, MOBBIILECHHbIA TEIUIOBOH TOMNOK M
CeiCMMYHOCTB.

Ilepewacnennsie Bbille 0cobeHHOCTH xapakTepHsl A Yewcko-Cunesckon
By/IKaHHuecKOH o6mactH UYexocnoBakuu, paclonoXXeHHOH Mexny Pymmbivu
ropamu ¥ BappannoBeiM mpornGom. I1a o6nacTe NPOTATHBACTCA CPaBHHMTEIIb-
HO Y3KO# Moyiocoll uepe3 paiioH u r. Kapnossi-Bapel, r. Yeru Han JlaGoit x
rpammue ¢ I'JIP u Ilonsuiedi. C ceBepa 31a ob6nacts orpanmuena PynHorop-
ckuM, a ¢ wra JlutomepuuxuM riyGHHHBIME pa3ioMamu. YeLickuMH reono-
ramMH ObUIO MOKA3aHO, YTO YKa3aHHaA. ByJIKaHHYecKasa obnacts mpejcrapnser
coboit pudTOBYI0 30HY, KOTOpas, BO3MOXHO, ABIAETCA HacThlo OGLIMPHOH
Esponeiicko-AdpukaHckoit pudTOBO# CHCTEMBI.

Bynkanuueckne mopomel Cesepo-Yecko#t pudroBoii obnactw npencrae-
NeHbl wIeNIOYHBIMH 6a3anbTOMIAMM W TpaxMTaMH, OOpasylIMMH EeIHHYIO
6a3abT-TPaXMTOBYI0 MarMaTHuecKyio ¢opmMaumio, XapaKTepHyw UIA puTo-
BBIX 30H H MO3JHHX (OpOTEHHBIX) 3TanoB Pa3BMTHA MOJIBHXHBIX OGNacTed.

B npepenax Ceepo-Uemickoid pHGTOBOH 30HBI MO TeONOTHYECKHM [aH-
HBIM YCTaHABJHBAIOTCA TpH (a3bl Pa3BHTHA ILUEOYHOro MarMaruama: 1) xo-
Hell OJIMrOLieHa — Hayasi0 MHOLEHa; 2) KOHel MMOLEHa—IUTHOUEeH H 3) aHTpo-
noreH. Haubonee nmpoxo mnpencrasiieHs! MPOMYKTHI LUENOYHO-GazanbTom/-
HOTO BYNKaHW3Ma MNepBol ¢a3bl, INaBHbIE PA3HOBHIHOCTH KOTOPBIX GbUIH
oTo6paHel HAMHM M3 OGHaKEHHMA M XHMHYECKH pOaHATM3HPOBaHbI (Tabm. 1):

1) o6p. A-3, ponrurrekut (Poctck okono r. Jewnn). HeGonbiuoe cy6-
BYIKaHHYECKOe TeJI0 B LIEHTPAIbHOH YaCTH 30HbI;

2) o6p. A6, conamaToBsiil poHomMT (Kenesmnuxuii Bepx oxono r. Mocr),
HHTPY3HB;

3) ob6p. B-3, copanuToBbIA IUENIOYHOH TPAXMT C MpHMechi0 HedeHHa
(r. Kinereuno) , ManuBlIasics By/IKaHW4eCcKas MOpPoJia, NepeK peiBaioLiasn 6asais-
TOBBIE TY(BI;

4) obp. B-12, tpaxur (AnGepxuue, 86m3u r. BeHewos) , najikononobuas
nopona;

5) 0o6p. B-5, copamuroeslit cuenmtoBbni nmopdup (I'pammurre, BGMH3M
r. Benke Bpex3H0) , HHTpY3HBHOE TeNlO B OTNIOKEHHAX BEPXHEr0 Meia;

6) o6p. A-2, HATPONMTH3MPOBAHHBIH CONAMTOBBIA LUETIOYHOH TPAXHUT
(Mapuanckas ropa, B6rmsu r. Yeru Hag  Jlabo#), nakkonmur B BepxHemeno-
BBIX OT/IOXKEHHAX

7) o6p. B9, comamurossii Tpaxubaszanet (CTPHXGKOBHLKA ropa, BOMH3M
r. Ycru Hap J1a6o#) , H3/MMBIUASICA BYJIKAHHYECKAsA NMOPOMA.

B naGoparopun aGcomworHoro Bospacra HM'EM AH CCCP K-Armeromom
6bUTO TPOBENEHO PaJMOJIOTHYeCKOe NATHpOBaHWe 3THX o6pasuoe (1abn. 2).
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Tabnuua l :
Xumudeckue aHamM3bl H3BepmeHHbIX mopon Cepepo-Yewickod pudrosod obGnactu

(B BEC. %)
KomnoHen- ) s . - : ¢ !
™ A-3 A6 B-3 B-12 B-5 A2 B-9

Si0, 46,89 54 44 57,66 64,69 51,01 55,98 49,59
TiO, 2,70 0,30 0,23 0,31 12,01 0,64 1,70
Al, 04 16,59 22,68 18,34 18,46 19,53 19,53 18,23
Fe 03 3,99 2,69 1,93 = 3,79 1,67 3,71
FeO 6,68 0,27 0,70 3,44 2,48 1,30 2,88
MnO 0,19 0,27 0,26 cnembl 0,25 0,17 0,20
MgO 4,28 0,05 0,20 0,50 1,17 0,20 1,74
Ca0O 9,18 0,17 2,34 1,72 6,16 3,17 8,06
Na, 0 3,89 9,57 7,16 4,61 6,52 7,31 445
K,0 2,99 5,99 6,24 6,46 3,74 551 4,26
H,0" 1,17 2,30 1,67 0,24 341 3,62 2,86
H,0 0,02 1,26 0,63 = 0,22 0,14 1,83
P, 05 0,69 0,07 0,07 0,18 0,62 0,07 0,57
Li, O - - = - - ciiefbl 0,06
CO, 0,13 — 0,67 - 0,78 crnemsl 0,60
BaO .- - - 0,09 - - -
S 0,08 - — — 0,19 0,01 0,03

Cymma 99,47 100,06 100,57 100,58 100,81 99,32 100,83

Tlomyuennsle maThl YKa3bIBAaOT HA TO, YTO HOpPMHpPOBaHHE BYNIKAHHYECKHX H
runabuccanbHBIX OPOLI MepBoi (a3bl 3aKITHYEHO B MHTepBasne 23—35 MIIH.JIeT.
ITOT NPOMEXYTOK BPEMEHM XapaKTepH3yeTCs MaKCHMaJIbHOW MarmMaTHuYeCKOM
aKTHBHOCTBI0 PH(TOBOH 30HBI M [OCTATOYHO IECTPBIM NETPOXHMHYECKHM
COCTABOM MarMaTHYeCKHMX MOpol, B KOTOPOM, OJHAKO, MOXHO 3aMETHTh
HEKOTOPYI0 3aKOHOMEPHOCTb.

HauGonee paHHMMH NOPOIAMH OKA3bBIBAKTCHA POHIIUTOKHUTHI (3CCEKCHTHI) M
copamurosble GoHomuTEl (33—35 MIIH. 5eT) , 3aTeM CIIeYI0T TPAXUThI H CHEHH-
ToBbIe TMOpdupsl (26—29 MIH. JIeT) H MOCIEOHMMH CPeIH MArMATHTOB 3TOM
¢a3p! u3nmuBatoTCA TpaxubazansTel (23 MIIH. JieT).

ConocrapjieHue XHMH3Ma GasaIbTOBBIX ACCOUMALMA PUTOBBIX 30H 3eMITH
noka3ano [3], 410 MOXHO BBIIEIHTH YeThIpE I'pyTIIbl MAIMATHYECKHX aCCOLMA-
uMii: Heudpe peHIMPOBAHHBIX ILETIOYHBIX ONMBHHOBBIX Ga3ansToB, Hedenu-
HOBBIX 6a3aIbTOB M TPAXHTOB, KBAPLEBBIX TOJIEHTOB H OJIMBHH-THIIE PCTEHOBBIX
TonentoB. [lo cBoeMy nerporpaduiecKoMy H XHMHYECKOMY COCTaBY MArMaTH-
yeckHe nopompl CeBepo-Uemickoii pudToBOH 06/IacTH MOXHO OTHECTH ITIaB-
HBIM 06pasoM KO BTOPO# IpyIie MArMATHYECKHX aCCOUMAIMI pHTOBBIX 30H,
B MEHbLUEH cTeneHH — K neppoii. [To xuMU3My yKa3aHHbIE NOPOIBI COMIOCTABH-
Mel ¢ nopopamu Bocrouno-Adpuxanckoi pHdToBOi 30HEI, roe B.M. I'epacu-
moBckuM # A.W. [TonakoreM [2] BeigeneHs: yetsipe muddepenimposaHHsIe
CepMM BYIKAHHUECKHX IOpO[; KanHeBad IUENOYHAS, HATPORAas LIEJIOYHas,
YMEPEHHOH 1IeJIOYHOCTH (1leNouHO-0NHBHH-Ga3anbToBasn) M Toneurosas. llep-
BBIE /IBE CEPHM TAKOKE. XAPAKTEepHBI 1A LIEJIOUHBIX IOPOJ, ceBepHOi Yexocmo-
BAKHH.
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Tabnuua 2

Peaynbratel onpepnenenna aGcomoTHOro Bo3dpacta K-Ar MeTOmomM H3IBepKeHHBIX
nopoa Cesepo-Yeuickoit pudToBO# 30HBI (Banosble mMpobe nopoa)

Copepxauue
N° n/nn ‘:?:1]33- Ha3ssauue moponsi, Pensover: | v 4°paﬂ- Boapacr,
i MELTORIRTHR Kamus, % | aproua, 3% | MIH.JEX
HE[E Ar 4006u1.

1 7-3  Dccexcur (pour- 2,38; 2,37 5,7; 5.6 31 :.35 348; 346

WTOKHT) , 1. [le- )

UMH

Cpennee 2,38120,04 5,7%0,.2 35+£20
2 A-6 CopanuToBniit 431;431 98;96 32; 33 334; 32,1

GoxonuT, 6113

c. Xene3HHL KHH

Bpx (r. MocT)

CpenHee 4311004 9,7%0,3 332
3 B-3  CopanuToBniit 5,12; 5,14 10,1; 9,96 53;58 29; 28,5

LIETIOYHOR Tpa-

XHuT, T. Knereuna

CpenHee 5,13+*0,05 10,0*0,3 29%1,5
4 B-12 Tpaxur, AnGep- 4,63;4,63 8,64;8,78 43:51 2753277

wuue (6ius

r. BeHelios)

CpenHee 463 +0,04 8,7%0,3 28215
5 B-5 CueHMTOBBIH

nopdup, I'pa-

[IMILTE

CpenHee 4,31 £0,04 8,2%0,20 18+1,5
6 A-2  CopanuroBbiit 441;4,38 8,02;7,89 36;37 26,8;26,2

LEJIOYHOH Tpa-

XMT, MapuaHckas

cKana

CpenHee 4401004 8,0%0,2 26515
7 B-9 CopanuToBbiit 341;3,39 54;5.2 27:31 234:224

TpaxH6azaneT,

CTpXHKOBHHLE

ropa

Cpennee 340%0,04 53%0,2 23215

Ecnu pacnionoxMTh ropHele MOpobl H COOTBETCTBYIOLIHE HM XHMMHYECKHE
2HAJIW3bI B TIOPAMKE YMeHbLIEHHs PaJHOreHHOr0 BO3PacTa, TO MOXHO Mpocie-
OHTH XapaKTep 3BOJIONMH MarmaTHieckoro ouara 3a 12 mum. niert nepBoit da-

3b1 marmaTusma CeBepo-Yeuickai puToBO# 30HBI (CM. PHCYHOK) .

CopepxaHie KpeMHe3emMa 3aMeTHO MeHAETCA : BHAYaJIe OHO MOCTeNeHHO BO3-
pacraer, focTHras noyru 65 Bec.%, 3aTeM K KoHUy ¢a3bl omyckaercs fo 49,5%,
o6pa3ys Ha rpadHKe NOBOJIBHO IUIABHYI0 KPHBYIO.

OTHOCHTENBHO BBICOKHE comepxaHus tutaHa (mo 2,7%) xapaKTepHBI TONb-
Ko mna HanbGonee Maduyeckux muddepeHUMaTOB MATMaTHYeCKHX NMOPON, pHb-
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BapuaipioHHass [MrpaMMa COepXaHHA NETPOreHHbIX KOMIOHEHTOB B pas-
HOBO3pacTHbIX MarMaTHiecKHX nopopax Cesepo-Yewickoit prdToBOH 30HB

TOBOI# 30HBL. Ero copepicanne X0poulo KOpPpelNHpYeTCca ¢ COAEPAKBHHEM KpeM-
He3eMa, B MeHbLIeH CTeNeHH) ITHHO3eMa.

Copepxanue xene3a (CyMMapHoro) Takxe KoneGnerca oGpaTHo mponop-
UHOHAIIHO KOHUEHTpalMH KpeMHe3eMa. To jKe MOXHO OTMETHTb M B NOBefe-
HHM MarHHs.

Otnocurensio HauGonee BhicokMe comepiamnya Ca (npu obumedi HM3KOH
KaJIbLMEBOCTH TOPOMA) XapakTepHbl A Maduueckux auddepeHumaros,
NpUBIDKAIOLIMXCA MO COocTaBy K TpaxuGaszanbtaM. Ha rpadmxe (cm. pHc.) nmu-.
HuA Ca o6pa3yeT TaKe IOBOJIBHO IUIABHYI0 KPHBYIO.

CymMapHoe cofepxaHue Lienoyedl B MarMaTHYeCKHX Nopopjax Nepeoil da-
31 MarmMaTH3ma pHdTOBOI 30HBI KoneGnerca or 6,5 mo 15,5 Bec.% M pe3ko
HapacraeT B Havane ¢assr (33 MuH. ner), 3aTem mocreneHHo cHmxaerca. K u
Na ne Bcerma cornacylorca ¢ KoneGaHHeM HX CyMMAapHOTO COHEpMaHHA,
a obpa3yioT HexoTOpble oTKIOHeHus. Tak, Kuakoe copepxanne K, O xapaktep-
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HO [UIA COMAJIMTOBOrO CHeHMTOBOrO nopdmpa ['pamumire, a Hatpua — uia
tpaxuta Anbepxwue (28 mum. ner) . Boicoxoe conepxkanue Na, O (o0 7,3 Bec. %)
OTMENAETCA 1A COIATHTOBOTO WIENOYHOT0 TPaXHTa MapHaHCKOM rophl.

[oBsnNeHHAA KOHIEHTpAlMA B MAarMaTHuYecKux nopopax Cesepo-Yelickoi
pHPTOBOIH 30HBI BOMIbI CBA3AHA C HACBIIEHHOCTBIO HX LEOTHTaMH.
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YIK 551.72 + 552.40

Jlentuuntei Kapeno-Konbcxoii wactw Bantmiickoro wura n Yewckoro maccu-
Ba.30y6ex B.Kpmnosa MJI.,JJoceptr U,Mutpodauos ®.II.,
Uepnos BM, llypkun K.A. OmLT KOppensuuyu MarMaTHYeCKHX 4 Me-
mr:!o;l)ga;l_;lemux nopof YexocnoBakuu U HeKoTOphIX paifioHoB CCCP. M. “"Hay-
Ka”, ;

CoBMecCTHBIE COBETCKO-4€XOCNOBALKHE  HMCCIE[OBAHMS HOKeMOGPUHCKHX
TIeNTHHHTOB Pa3HBIX CTPYKTYP MO3BOJMIH TIPOBECTH CPaBHUTENIbHOE I'e0JIOTH-
YecKoe, MeTporpaguyeckoe, XMMHYECKOE H TeOXHMHYECKOe M3yYeHHMe ITHX MO-
POl pa3HYHBIX (aunit MeTamopduama GelloMOpHI, Kapenui, MolJaHy GHKyMa,
OTHYacTH CBeKo(eHHM 1 Gappanmuena. [To MHOTHM BelLeCTB eHHEIM XapaKTepHC-
THKaM JIENTHHHTBI OTIHYAKTCA APYT OT ApyTa, ABIAITCA KaK HATPHEBBIMH, TAK
H KallHeBBIMH, HO HACTO OMNpefle/ifeTcAd H X BYJIKAHOTeHHas MPHPOMA H KOreHe-
THYHOCTb ¢ HHTPY3HBHBIMH IPAHHTOMAMH. B npefenax KOHKPEeTHBIX CTPYKTYp
YCTaHaB/IHBAETCH IMTOCTPATHI pahHyeCKoe IHAYEHHe IeNTHHUTOBEIX (o pMaiuit.
Tabn. 7, 6ubn. 65, umn. 32,

YIOK 550.93

Rb-Sr Bo3pacT nopo/i KaIMHIKOA rpynmnsl MonganyGuxyma B H0xmoi Yexun.
3oy6ek B. m ap. OnbIT KOppensiuMH MArMaTHYeCKHX H MeTaMopduyec-
KMX nopof; YexocnioBakuH W HekoTopkix patioHos CCCP. M. "Hayka”, 1977.

TpuBeneHsl pe3ynbTaThl onpenenenus cofgepxanu#t Rb u S1 ¥ u3oTonHoro
cocraBa Sr B ofpasuax CHOAAHBLIX CNIaHUER KaniMUKOW Ipymnikl, ClaraiouieH
BEPXHIOK HYAacTh cTpaTHrpadmyeckoro paspesa mongaHyGukyma Yemickoro
maccHBa. Boapacr, Bbm‘qpeuﬂbm ‘Rb-Sr_ M30XPOHHBIM METOMOM, COCTABNAET
523 38 mam. et (Rb° ' =1,39-10"11 ron=1y Ta6n. 1, 6ubn. 37, unn. 2.

YIIK 550.93

Rbe S1i reoxpoHonorus MetamopdmiecKHX Nopoz BOCTOYHON yacTh Yewckoro
maccuBa (paloH py[HBIX Top M npHierawoiuch k HuM vactd Yemcko-Mopas-
cKoit BoapbiueHHoctH). Topoxos UM, JlocepT U,Bapwasc-
kaadC,Kyrasuu I, Menbuuxkos HH,Yexkynaen B.IL
OnpiT KOppeNsAUMM MarMaTHYecKMX W MeTamopduueckux nopop Yexocrno-
BakHH H HekoTophiX pafioHos CCCP, M, "Hayka™, 1977.

[lpuBeeHBl pe3yNbTaThl ONpeneneHua comepxanuii Rb u St u usotonHoro
cocraBa Sr B 23 ofpasuax MeTaMOp(QHUECKHX MOPOM M3 Pa3IMMHLIX JHTO-
crpaturpaduueckux eauuuu Yemckoro maccupa. [lokasaHo, 4TO perHoHasnb-
HbI MeTamMopdH3M NMOPOJ ceBepoMOIIaHYGCKOTO (KyTHOTOPCKOI0) H KKHO-
MonaHyBCKOT0 KOMINEKCOB MPOMCXOMMI ofHoBpemeHHo 482 % 6 mimH. ner
Hasaf. JUis nopod CH/UIHMAaHHI-MYCKOBHTOBOWH 30HBI OJIy4eHO 3Ha4YeHHE Rb-
Sr Bo3pacta 401 + 42 MIIH. NTeT, CBHOETEJILCTB yiOLliee O MPOABIICHHH 311€Ch Npo-
ueccos muadropesa. Tabn. 4, 6ubn. 54, wu. 8.

YIK 552.48

HoBble JaHHBIE 10 BELIECTBEHHOMY COCTABY H BO3pacTy I3KJOrHToB Yewickoro
maccuBa, Y noBskuua HI,, Odynpexk A,,Jlaur M. OnsiT Koppe/lsalHH
MarMaTHYeCKHX W MeTaMopduuyecKHX mnopon YexocCNnoBakHM M HEKOTOPBIX
paftoHos CCCP, M. "Hayxka™, 1977.

[TpuBOOATCA HOBbIE [AHHbIE 0O MHHEPANOrHH H a6COMOTHOMY BO3pacTy Me-
TaMopdM3Ma 3KJIOIHTOB MospaHybGukyma u Kpyumsix rop. MuHepanoruuec-
KHe 0coGeHHOCTH 2KNOTHTOB YellicKkoro MaccMBa M MX Ie0/IOTHYECKad No3M-
UM COMOCTABNSAKTCA ¢ IKIOTMTAMH MeTamMopduyeckux kommiekcos CCCP,
Ta6n. 6, 6u6n. 36, wnn. 3.
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YIIK 552.321.1

MpoGnema Bo3pacta W reHe3uca rpaHHTOHAOB CpeaHeYewICKOro NyToHa.
Abanacben IIIl,Manusuosa M,ApakenaiuMM,Bora-
TukoB OA,Bopcyk AM, OnbT KOppeNnsAlHH MarMaTHYeCKHX H Me-
TaMopduuecknx nopon YexocnmoBakMH M Hexoropeix pafionoe CCCP, M.
“Hayka™, 1977,

B craTee H3NIOMEHBI [laHHble, KaCalOUIMECA TIeoJIONHYeCKOro NOJNOXeHH:
PaJIHOTIOTHYECKOTO BO3pacTa M MNeTporpado-MHHepalorHiecKHX ocoben-
Hocrefl TpaHHTOMmoB CpeaHedelickoro ImiyToHa, Ha ocHoBaHMH Beex
HMeolMXcs (akToB  aBTOpbl NMPHXOAAT K BBRIBOAY, 4T0o (opMHpoBaHHe
NJIyTOHAa TMPENCTaBJIANIO CNOXHBIA TONHXPOHHBIA  mpolecc, HavaBLUHACH
ele B HIDKHeNaneo3ockoe M, BoIMoxao, noxemGpuitickoe Bpema. Ta6n. 4,
6u6n. 14, nnm. 1.

YIK 552.321.1 + 550,422

Ieoxnmuyeckne ocobenHocTH CpegHeyelicKOro NJYTOH3 H HeKOTOpbie BOIl-
pocel ux reveanca. TaycoH JILB.,, INManueuosa M,Ko3nos B.J,
llumM6GanbpHHKoBaA. ONbITKOPPeNIAUMH ~ MarMaTHYECKHX H MeTaMop-
duueckux nopon YexocnoBakuu H HekoTopeix patioHos CCCP. M. “"Hayka”,
1977.

PaccMoTpeHBI MepBble [IaHHble, MONYyYeHHLIe ABTOPAMH M0 PENKOTeMeHT-
HOMY COCTaBY I'DAHHTOMIOB IUIyTOHA. YCTaHOBJIEHO, TO IO FEOXHMHYECKHM
0COGEHHOCTAM IpaHuTOHAB! CpefHeYellicKoTo IUTyTOHa OTYETNIMBO MOApasje-
NAWTCA Ha fBe I'pynnbi: 1) ayp6axuThl H GNM3IKHE MM NO TEOXMMHYECKHM
NPU3HAKAM I'PaHMTOHABI; 2) rPaHHTOMILI, 0GHapyXHBaoLMe 06LMe FeOXHMH-
yeckHe OoCOGEHHOCTH ¢ ToMmMHTOBLIMH Gaszanstamu. Ta6n. 3, 6uGn. 14, wun. 4.

YIK 552.31

CTpyKTypHbIE THNBI TPAHHTOHAHBIX MaccHBOB, Mu Tpodaunon @I, Be-
H em K Onmr koppeniliMi MarMaTHieCKHX H MeTaMOpdHYECKHX MOpon
UexocnoBakuu ¥ HekoTopkix paitonos CCCP. M. Hayka™, 1977.

ConocraB/ieHbl CTPYKTYPHBIE THINBI TPaHMTOMAHBIX MAacCHBOB, pacnofio-
MeHHBIX B MOOHILHBIX 30Hax Hokem6pua (rnaBHeIM o6pasom Ha bBan-
THACKOM 1mMTe) MW B YellIcKOM CpelHHHOM MaccuBe Bapucuun. [lo oTHO-
LICHUAM K CTPYKTYypaM oOmNpe[eNieHHBIX 3TanoB Nedopmalnit, perHoHHOTO
MeTaMOpdH3Ma H yibTpaMopM3IMa —~ MHIMAaTH3aUMH B ITyGHMHHBIX Me-
TaMophHIaX NOKeMOPURCKMX CKIAQUYaThIX 30H BbUIENATCA MOCKIAN-
yaThle, paHHeCK/IanuaThle, COCKIaquaThie, [O3[He- M IOCTIe-CK/IaqyaThle
CTPYKTYPHbIE THIIbI MaCCHBOB KHCINbIX opon, Bu6n., 14, unn. 8.

YIK 552.321 :552.124.3

AKlieccOpHBIE MarHeTHTbl HEKOTOPBIX THNOB Mopoj CpegHevelcKoro iy ToHa
KaK HHAMKATOpbI MX reesnca. lanusuosa M, Teitn B,,Py6 MT,
Masnos BA, Tpouesa HB, Omsr KoppelAlMH MarMaTHYeCKHX H
MeTamopuueckux nopon YexocnoBakHH M HexoTopuix paftonos CCCP. M.
"Hayxka™, 1977.

PaccMoTpeHbl ocofeHHOCTH cocTaBa aKUECCOPHBIX MaUHETHTOB I'PaHH1O-
uaoB  CpeaHeyelicKoro MIyTOHa, MONYYeHHbIe HA MHK PO30OHI0BOM aHAJIH34TO-
pe. CpaBHeHHe MONYYeHHBIX IAHHBIX C AKUECCO PHBIMH MarHCTHTAMM PA3JTHUHbIX
reHeTHYeCKU X THNOB rpaHuTouaoB CCCP no3ponseT BoiCcKasaTh ' Apeanonoxe-
HHE O TOM, 4TO B Npefenax CpeQHeYellICKOro M1y ToOHa NPOABJIEHL! BA MeHETH-
YCCKHX THMA I'paHHTounoB. Ta6n. 4, 6u6n. 11, uan, 6.
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YIK 552.321 + 550.422

BHOTHT M3 pPXMYBHCKOTO rpaHuWTa M ero GoraTeix GHOTMTOM KCEHONMTOB
(YCCP, Cpemmenemcknii nayton). lumGansuukona A, Mlanubuo
Ba M,Tefin B,Mamranka A, ApakensHnu M Omit xoppens-
UMH MarMaTHYeCKHX H MeTaMopduyecKuX Mopofi YeX0CToBAKHH H HEKOTOPBIX
paftonos CCCP. M. "Hayka”, 1977.

Copepanua Muxpoanementos (Si, Ti, Al, Fe, Mg, Mn, Ca, K, Na, H,0",
H,0 ) u Mukpoanemenros (V, Cr, Br, Rb, In, Cs, La, Sm, Dy, U) Gsum onpe-
AeNeHbl A GHOTMTOB M3 PIKHUAHCKOIO TI'DAHHTa M CONEPXALMXCH B HeM
KCeHOMTOB aMnpodu ponofio GHEIX Nopofl, o GorauieHHbIx GioTHToM. o Xxu-
MHYECKOMY cOCTaBy GHOTHTHI OYeHBb GNIM3IKH; [UIA HHX XAPAKTepPHRLI BhICOKHE
conepxanus Mg,0, Si0, - u nonuxkenHble FeO u Al O3 « CoomHoleline Fe,05/FeQ
B GHoTHTax Beicokoe. HeGonbilMe pajnHuns B XMMHYeCKOM cocraBe GHo-
THTOB 06yClIOBIeHB! Pa3IHuHOA OCHOBHOCTLIO NOpPO/. BHOTHT H3 pXUUaHCKOIO
FpaHMTa OTNHYaeTcA oT GHoTHTS u%ncvrmynnmx B HeM KceHONMuTOB Gonee
BRICOKHMH cofiepxanusmu Fe’", Fe>', Hy0', Dy, La 1 nomuxenHsIME — Mg, F,.
Rb. JIna GHOTHTOB H3 KCEHONMTOB XapaKTepHB! HanbGoslee HUIKHE COMIEPKAHHA
Smu Dy. Boapacr Tpex o6pa3iioB GHOTHTOB K3 NOPOJL Pa3jIHYHOA OCHOBHOCTH
6uu1 onpenienen K-Ar metopom. Ta6n. 3, 6u6bn. 12, unn. 4.

YIK 552.3 + 552.4

I'eoXpoHONOrHYECKOE CONOCTAB/EHHE KPHCTALINYECKOTO OCHOBamua 3anap-
Heix ¥ Bocrowssx Kapnar mo faHHBIM ypaH-Topuii-CBMHIOBOTO Metom. C e
MeHneHko HIL,lam6en B,Mlep6ax HIl,Fpenyna IL,
Bapruunkuft EH, Kamenuuxku#i Jl,Enunceera I'Jl,Jlesn
K oBcKasf HIO Oner xoppeldlHH MarMaTHYeCKHX H MeTamopduuec-
xHx nopof UYexocnoBakuu M HeKoTopsix paftonos CCCP. M. "Hayxka”, 1977.

PaccmMoTpeHsl pe3yibTaThl omnpefesicHuii aGCOMIOTHONO BO3pacTa, BhINON-
HeHHBIX CBHHIIOBO-H3OTOIHLIM METONOM IO A&KIUEeCCOPHBIM MHHEpasiam
KPHCTA/UTHYecKHX mopop 3amamubix (12 onpepenenu#t) u BocTouneix (8 om-
penenenu#t) Kapnar, Ha ocHoBe 3THX [NAHHBIX [eNIaeTCi 3aKINOYCHHE, TO B
Bocroussix Kapnatax HaunGonee paHHWH ByNIKaHH3M mnposBwics 600-—
640 w™MnH. neT ToMy Ha’an. BynKaHoOTeHHas MOeATENIBHOCTE B 3amamHbIX
Kapnartax npotekana no3gHee .(400 * 20 mnH, 1mer). Bpems Haua-

Jl;a (popMupoBaHHA TenBHHUKON cepHu He [peBHee 600 mnn. ner. Tabn. 2.'
u6n. 8.

YK 552.321 + 551.254

Pa/moreoXpoHONOrHA ropHBIX MOPOA H MOJIOABIX HANIOMEHHLIX NIpoueccoB 06~
nacth Manmix Kapnar (Cnopaxua). llam6ens B, Barpacapsan I,
Aramansau BA, Becencku H.,.Ynb6yxusan 3.0, Omir kop-
PeNALHH MarmMaTHYeCKHX H MeTamopdHueckuXx nopop YeXocloBakHM H He-
KoTopsix paitoHoB CCCP. M. "Hayka”, 1977.

puBenens! pe3ysnbraThi METPOrpadUiIeCKHX W PAAHOTeOXPOHONOIHYECKHX
uccnienoBanuit K-Ar. MeTonoM ropHeix nopon Mansix Kapnat, Hayuens rpaiu-
ToMpHble NMoponsl Bpatcnasckoro 1 MopaHCKOIo MacCHBOB, [ KOTOPBIX
nony4eHbl BO3pACTHBIE 3HauYeHHA (275-232 muH. 1eT) . AGCONMOTHOE NaTHPO-

BaHHe MpOLECCOB MHJIOHHTH3alHH [ano BO3pacTHble 3Havyenms (108 — 85
miH. nier. Ta6n. 3, 6u6n, 14,

YIK 552,321 + 552.4

MaTepmans: K KOppeNAmHH KPHCTAIUIHYeCKHX mnopof 3anagueix Kapnat u
Bonsworo Kaskasza, llamG6ens B, Kamenuukuit I, Kpacusc
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kK aa H.C. OnelT KoppensuMu MarMaTHYeCKHX M MeTaMopdHYecKHX MOpof
YexocnoBakHH H HexoTopsix pafiono CCCP. M. "Hayka”, 1977.

AHAIM3HPYIOTCA HOBeHlLHe IeoJIOTHYECKHE M PaiHOMETpHYeCKHe [aHHbIe,
KacawollMecs BOCCTaHOBNIEHHA I'TIABHBIX JTATIOB [ApeBHeH MCTOPHM CKIIAMYATHIX
coopyxennit 3anamueix Kapnar u Bombuioro KaBkasa u mpo6nem ux koppe-
nsmuu, [Ina o6oMx perHoHOB, BXOMMBLIMX B COCTaB eauHoro CpenM3eMHoMoOp-
CKOI'o I'éOCMHKIIMHAIIBHOTO Mosca, NoKalaHa ob6uHocTs ocoBeHHOoCTeH NPosAB-
JIEHHS M XPOHOJIOTHYECKHX ITanoB MOIHOIO MO3[HENnaneo30#cKoro rpaHHTo-
06pa3oBaHks M 3HaueHHEe er0 B OMOJIOXKEHHH paJHONIOTHYeCKOTO BO3pacTa Me-
TaMopUUYECKHX MOpOJ, Pa3NHuHEIX CTPYKTYPHBIX 30H 3amamueix Kapnat u
Kapkasa, IlpuBenens! [aHHEE, NOKa3bIBAOILIME, YTO [peBHellliee OCHOBAHME
Bomeioro KaBkasza cnoxeno Galikanunamu; 3BOJIOLMA Marieo3oickol reo-
CHHKIIMHAIH M 0C0GeHHO TepUMHCKHH OpoTeHe3 NpPHBENH K 3HAYMTENTLHOM Te-
pepaGorke Gakansckoro ocHoBaHMA., Bu6i. 54,

YIIK 56.012.1 : 577.475 (112)

Haxopaku BeHJCKHX MHKpodoccHmmit Bo himiueBoii 3o0He Yxpaunckux Kapnar
(3axapnarckas o6nacts). Tu Mo ¢ e e B B.B. OmbiT Koppe/siupy MarMaTh-

YECKHX H MeTaMophuyecKHX Topol UeXOCNIOBAKHH M HEKOTOPHIX paloHOB
CCCP, M. "Hayxka”, 1977.

B Bocrounbix ¥ 3ananHeix yacTaAx YkpauHckux Kapmat (PaxoBckwuit u Be-
miKoGepesHHCKHH patioHbl) BO (GNHLIEBON 30He pa3sBHTHA Meo3KaHHO3OMC-
KHX nopof ob6HapyeHbl BeHICKHe MHKpOGOCCHMITMHM., 3TH HaXOOKH YyKa3sbl-
BalOT HAa MPUCYTCTBHE 3[eCh BEPXHEBEH[CKHX OTJIOMEeHWid, HMelIlUnX JIMTo-
JIOTHYECKOE CXO[CTBO C MOJONLCKUMHU. Bubi. 6.

YIK 552.124

Cenapamusi M XapaKTepHCTHKA AKIECCOPHOTO IHPKOHA H3 KPHCTAJLIHYECKHX
nopon 3anammbix Kapnar. K a 6 x a M, JlepxoBcxkasn HIO, Te-
pen DA OneT KoppelnAuui MarMaTHYeCKHX M MeTaMopGhHYeCKHX Mopon
YexocnoBaKHH H HeKoTophIX pafionoB CCCP. M. “Hayka”, 1977.

OxapaKTepH30BaHbl CXeMbl BbIIENeHHA aKUECCOPHBIX LMPKOHOB M3 Cpef-
He3epHHCTBIX H MENKO3epPHHCTBIX KDHCTAUIMYeCKHX Nopop 3anagueix Kap-
nat. [To maHHBIM 26 npo6 gaHa XapaKTepHCTHKA pa3sjIHYHBIX MopQororuuec-
KHX THIIOB LMPKOHOB (raGHTyc, OKpacKa, BKIIIOYeHHs W [p.), HA OCHOBAHHH
KOTOpOH cHenamM BhIBOJ, YTO B KPHCTA/UTHYECKHX Mopopax 3anamHuix Kap-
MaT NPHCYTCTBYET KaK 8yTHICHHLI, TAK M KacToreHHbI uMpkoH. Tabn, 1,
6u6n. 2, wn. 10,

YIK 552.321.1

CpaBHHTeNbHAA TIeoJOro-ieTporpagHyeckas XapaKTepHCTHKA OIOBOHOCHBIX
rpannToB CnoBakum H Hexkotopbix peruodoB CCCP.Ilam G6en B, Kame-
Huuxkuit J,Maryna U,Py6 MTI,[lasnos BA,AmnuxMHu-
Ha H.A. OmelT KoppensuMu MarmMaTHYeCKHX M MeTaMopdHUYeCKMX MOpoj
Uexoc/I0BAKHH U HekoTopsix patioHoB CCCP. M. "Hayka”, 1977.

AHAIIHM3 reosIOrHYeCKOro NONOXeH!A BepPXHEMeNOBbIX 0JIOBOHOCHBIX I'paHH-
ToB Cnmuucko-I'eMepckoro Pynoropes mokasal, 4To 1o IeoJIOTOCTPYKTYpHOH
ob6craHoBKe GopMHpoBaHHA OHM Haubonee Gnu3KM BepxHenaneosofcKHM
ONOBOHOCHBIM TpaHuTaMm [xwuoro Taue-llans. OHM XapaKTepH3YIOTCA MOBI-
ILIEHHBIM CONEpXaHHeM KpeMHe3leMa, Kamus, ¢propa, Gopa, onoBa U ABIAWOTCS
[POM3BONHBIMH IAJIMHTCHHBIX I'PaHHTOMOHBEIX pacnnasoB. Ha npumepe mac-
cuBa ['HMnen NokasaHo, YTO CTAHOBJIEHHE HHTPY3HMBOB PACMOTPEHHBIX OJ0BO-
HOCHBIX TPaHHTOB MpOTEKAIo Ha (PoHe NposBNEeHHA NPOLECCOB IMAHALMOHHOM
mudrpepeHIMalMK paciiaBa, NpuBoaAuel K HAKOMJIEHHIO B allHKATTBHBIX Yac-
TAX JIETYYHX W PYIHBIX KoMnoHeHToB. Ta6. 8, 6u6n. 14, unm. 4.
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YK 552.321.1 + 550.422

I'eoOXHMHYECKHE 4epThl 0IOBOHOCHBIX reMepHAHBIX rpaHnToB CnoBaxmu. T a y-
con JIB,,lam6en B,Koanos BI.,Kamenunuxu# JI. Omur

KOppeJIALHH  MarMaTHYeCKHX M MeTaMopdHuecKHX nopon YexocnoBaKuu H
HekoTopbix pattoHoB CCCP. M. "Hayka™, 1977.

[TpuBeneHHbIe pe3ynkTaThl FeOXHMHUYECKOT0 H3ydehns BeTmapckoro, I'un-
neuxoro W Ilonpayckoro MaccHBOB I'eMepHOHBIX I'DAHHTOB MOKA34IH, 4TO Te-
MEpHIHbIE TPaHMTLI OT/IHYAKTCA OT TeOXHMHYECKOTO THINA IUTOMA3HTOBLIX
PelKOMeTAIBHLIX I'paHMTOB. M3yyeHne XapaxTepa moBeleHMs LueNouell, pama
PENKHX H JIETYUMX 3JIEMEHTOB B BepPTHKAILHOM pa3pese I'HunenKoro Maccusa
TMOKa3ano, YTo NpH ero ¢opMHPOBAHMH B BEepXHHMX YacTAX MarmaTHdeckoi
Kamephl HAa MNO3IHeMArMaTH4ecKoH CTaJHH HHTEHCHBHO MPOABWICA Npouecc
3MaHauMOHHOHK MH(depeHUMaiH. ITo B 3HAUMTeNbHOH Mepe ABHIOCH CIEH-
CTBHEM MNMOBLIIIEHHLIX KOHUEHTPALMH B HCXOMHBIX PAaciUlaBaX NeMepHIIHbIX HH-
Tpy3uft seTyunx, ocoGenHo Gopa, 1 rHNaGUCCAITBHBIX YCIOBHH HX CTAHOBJIEHHS.,
Ta6n. 2, 6u6n. 10, unn. 2.

YIK 552.32

I'eoXpoHONOrHA ByNKAaHWYeCKMX H MHTPY3HBHBIX Nopoj HeoreHa Cpemmeit
CrnoBaxnn (B cBeTe panMOJOTHYECKHX M reoJIOrMYecKMX JaHHmX), B ar na-
capad I, ITykacan PX,,Kouneuns B,Jle#t kca U Omur kop-
pelsALHM MarMATHYECKHX H MeTaMopduyecKuX nopof YeXocnoBaAKHH H HEKO-
Topbix paitoHoB CCCP. M, "Hayka”, 1977.

Ha ocnoBanun Gonee 90 cepuit panMoNOrH4eCKHX oNpele/ieHHH OCBelleHbl
BO3pacT, NOCIeA0BaTeNIbHOCT: (GOPMHPOBAHHS BYJIKAHHYECKHX M HHTPY3HMB-
HBIX KOMIUIeKCOB HeoreHa Cpemmelt CnoBakuM, HX cTpaTHrpaduyecKoe Nojo-
XeHHue, BpeMeHHaA CBA3b B Pa3lioOMAMH H OuaraMH BynkaHuima, HameueHsr oc-
HOBHEIE YepThl 3BOJTIOLMHM MArmMaTH3ma uopyfeHenus. Tabn. 1, 6ubn. 14,

YIIK 552.33

Marmatuam Cesepo-Yewckoi pudToBoit 308l A paxensauu MM, B o-
ratukoB OA,Bopcyk AM,Koneukui JI. OneIT kKoppenaumu
MarMaTH4eCKHX H MeTamo pdhHYecKHX mopo YeXocnoBaKHH H HEKOTOPBIX pafi-
oHoB CCCP. M. “Hayxka™, 1977.

Bynxanudeckue nopomsl CeBepo-Uewckoit pudToBoit o6nacm npencrasime-
HBI WeNoWHbIMH GalzankTamu M Tpaxuramu, ofpasyloummu emMHyo 6asaner-
TPaXMTOBYI0 MArMaTH4ecKY® (opMalmio, XapakTepHYIO i pu(TOBLIX 30H H
MO3[IHHX 3TaloB Pa3BHTUA NMOBHXHBIX oGnacTeit, Pamonoruyeckoe NaTposa-
HHe MoKasaio, 4To ¢opMipoBaHHe BYTKAHHYECKHX M I'HIAGHCCABHLIX Nopon
OepBo#t ¢a3bl MArMAaTH3IMA 30HBI 3aKINOYeHO B MHTepBasle 23-35 MIIH. IeT.
Hsyuerne XMMH3IMa MOPOJL MO3BONAET MPOCTIEIHTH XapaKTep IBOMIOLMH Marma-
THYeCKoro ouara 3a 12 mnu. ner. TaGn. 2, 646n. 5, wun. 1.



OIbIT KOPPENALUHH MArMATHYECKHX
H METAMOPOHMECKHX NOPON
YexocnoBAKEK H HekoTOpLIX palionos CCCP

Yreepaoeno x nevaru
HucrutyTom 2€0402Ul PYOHBIX MECTOPOMAEHUIL,
nerpozpaghul, MUKEPAAO2UL U 2EOXUMUY
u ITerpozpagiuneckum KOMUTETOM

Penaxrop usnarenscrea JILM. BFexacosa
Kynowecreennni pensxkrop JIM. Myparoea
Texuuueckudt penaxrop H.H. Konnuna

Moprmucano x newatn  3/X — 77r. T- 17710
Yen. ney, n. 18,3 + 0,5 sxknagka. Yy,-u3pn. v, 22,0
®opmar 60% 90 1/16. Bymara ofpceTHan N° 1
Tupax 500 3x3, Tum. 3ax. 594.

Llena 2 p, 60 k.

Kuura n3naHa ogceTHbIM cniocoGom

HaparenscrBo "Hayka’, 117485, MockBa, B—485,
Mpodcowsnan yn,, 942
1-a THROrpagHa H3naTenscTea "Hayxa”, 199034,
Jlenunrpan, B—34, 9-A nuHuA, 12






