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BBEIEHHE

lHentpanenas wacts AngaHcKoro muTa, pacloNOXeHHASl B MeXAypeube
Anpana u TuMmnToHa, gBngeTcd KpynHeiieil ¢oronuToHOCHOI MpoBHHIIHEI
CCCP, npuypouyeHHoii K noKeMOpHIICKHM KOMIUIEKCAM apxed FPaHyIHTOEBOI
daupu mMeTamMoppusMma. PIOTONMTOBBIE MECTOPOXKACHHS CBASAHBI 3[eCh C HO-
pomamu dopmanun MarHesuaneebix ckapHob (Kopmumckmit, 1947; Mapaxkyues,
1958; lla6biaun, 1960; /Muunapes, 1961), kK KoTopblM B 3TOM paiioHe NpUypo-
yeHbl TAKXe MeCTOpPOXAeHHd Xeneza u GopoBas MHUHepanu3alus, a B ADPYIHX
paiiloHaX - peAKo3eMe/lbHAA M alaTHTOBAT MHUHepanuaauusa., B CcBA3H C 3THM
MOHATEH TOT MHTepec, KOTOopbli MpoaBIgeTcs KAaK MPOU3BOACTBEHHBIMH, Tak
1 HAYYHO-HCCIIeAOBATE/ILCKUMH OPraHH3alHaMH K H3yYeHHI TAKHX KOMINeK—
COB NOpOA TpaHynHTOBOH danun MeTaMoptH3Mma, MOCKONLKY BbIgBIeHHe OBMmuX
3aKoHOMepHocTelt dopMHpoBaHHg B HHX MeCTOpoxAcHME dopMalnn MarHesnanb-
HBIX CKapHOB NO3BONAEeT [AelaTh HAayYHo OBOCHOBAHHEIE NPOTHO3E! Ha HOBbIX
TeppuTOopuax. [Ipumep Takoro nporuoaupopanus nan [1.C.Kopxuackuii, ¢ ume—
HeM KOTOPOTO CBg3aHO KaK HAYANO IeoOorHIecKOoro H3yuyeHHsd apXelcKoro
KoMIUleKca AnjaHa, Tak M OTKpBITHe 3aeCh MecTopoxpaenuii ¢noronura. Boz-
MOXHOCTL OTKpBITHS 6Gbla UM Gnectsme oB0CHOBAHA Ha OCHOBAHHU AHANH3A
i COMOCTABNEHHS Napar&He3dCOB MeTAMOPPHYECKHX Mopod, claralomux AnnaH
n HOxnoe [lpubaiikanbe. DTHM 6Gbl10 TOATBEPKASHO HalWvue CBA3H (oToMH—
TOBLIX MECTODOXASHHH C nopoaamMu, MeTaMophH3IOBAHHLIMH B YCIOBHAX Tpa-—
HynuToBoi hMaumu. OTCIOAa BbITeKan M HOBBIH MPHHUKI MeTAal/lOTeHHYeCKoro
aHanusa, NO3BONAIULAHA MO-HOBOMY paccMOTpPeTL 3aKOHOMepHOCTH obpazoBa-—
HHg U paaMelleHHs B 3eMHOH Kope MecTOPOX[AeHWH, NPOCTPAHCTBEHHO NpH—
YPOYEHHBIX K KOMIUIeKCcaM MeTaMopduyecKHX MOpod.

CkapHoBoe MNPOHCXOXAEHHe OMONCHAOBBIX MOPOA, KOHTPOIMPYWIHX pas-—
meueHue ¢noronura, ocnapusan H.[.Cynosukos (1956), koropeiii Bhickasan
npencTapileHne o6 o6pa3opaHMM (QUOTONMHTOHOCHBIX AMOICHIOBBIX MeTacoMaTH—
TOB BCIIEACTBHe NPOLeCCOB MeTaCOMAaTO3a, CHYuTad HX NpoaBleHuneM $poHTa
Sas3upHKaAINH W OTHOCH BO BpeMeHM K HAYalny BTOPOH 3MI0XH AHACTpOdH3MA.
BelgpeneHne B UeHTpanbHo# HacTH AnpaHckoro umurta ofpasoBaHHH OBYyX Feo—
TEeKTOHHYECKHX [(MKIOB $BH/IIOCH HOBbIM ILIAINOM B MOHMMAHHH BO3pacTHONQ
MONOXeHUd (NoroNHTOHOCHBIX AHOMNCHOAOBBIX METACOMaTHTOB.

OCHOBHLIMH 3a1a4aMH [POBEAeHHLIX MCCAEeNOBAHH{ amianuck: 1) Bblgc-
HeHHE CTPYKTYpHO-MeTaMoppHdyecKoil 2BOMIOUHH CYMepKpyCcTAallbHBIX TOJII
AnpaHCKoro MaccHBa M onpefeneHHe B Heii Mecta (opMHpPOBaHHA (UIOTOMHTO-
BHIX MecTopoxaeHuil; 2) HcclnenoBaHHe IeOXUMHH PYNOKOHTPONAPYIOUMX 30H
I MeCTOpPOXAeHHil C Uenbld YCTAHOBIEHHH# HX HapareHeTH4YeCKHX W CeHeTH—
yeckHX CBu3eil; 3) nsyweHnwe neTposorui mpolecca HopmMupoBaHHa (voromnu-
TOHOCHBIX [OHOMCHAOBLIX METACOMATHTOB. JTH 3ajadn ObIIH NOCTaB/IEHbI
H.T.CyaoBukoBbIM, It paBoThl NPOBOAMIHCE ABTOPAMH Hod €r0 PYKOBOACTBOM
c 1961 no 1966 r., a c 1867 mo 1972 r. - moa pykosoactsoMm A.H.Heenoma.
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PaBGoTsl 6B cocpenoToyeHuH B Mexaypeuybe KypyHr-XooHKy-3rete-
Tumnron, B 6acce#tne p. blaneimax, B pa#toHe ycTea p. Tumnron, Ha Kypa-
Haxcko#i, Omennnxakckoft ¥ Jlernuepckoft rpynmax ¢uIOrONHTOBRIX MECTOPOX-—
nenn#t, HccnenosaHus BrIOYANH nNnomanHoe AeTanbHOe KapTHPOBaNHE OTAENb—
HbIX yY4Ya4CTKOB H INPOBOOHNHCHL HA OCHOBE MeTOoOoOB CTPYKTYPHOI'O H napare-
HeTHYEeCKOr'o AHANH3OB NOCNeAOBATE/IBHOCTH MeTaMOop)HYeCcKoro M MeTaco=-
MATHYeCKOr'o MHHepanoobpasoBaHus. [Ipy o6paboTke MaTeprana Gblin HC—
NMonb3OBaHLE NaHHEe XAMHYECKHX aHanuaoB nopon (130 amanusos) u Mule-
panos (90 amanu3oB), BHIMONHeHHEIX rnaBHHIM o6pasom B.[l.Byrposoit, a
Takxe B.®.l'ycepoti, E.E.3epenepofi, 3.K.3ynvpuxaporot. Pykoponurens na-
6opatopau - JI.U.Adpanaceepa. [lonyxonugecTBeHHEle W KONHYecTBeHHble (Ha
6 m Sc¢ ) cnexTpanbHuie aHanH3H BHNonHeHs K.B.Opnoeckolf, onpeneneHue
CofepXaHHH penkx menodeft MeTonoM QoTomMeTpuu aMeHH MNPOBREeaGHO
C.3.flxomnepolt m B.®.I'ycesoli. Bce sTu paborel seinonuens: UITIO AH CCCP..
TeoxuMua peNko3eMeNBHBIX 271eMEeHTOB HCCIeAoBanach B CONPYXeCcTBe C
N.A.MuBeeBbIM, XMMHYECKHe H PeHTreHoCleKTpalibHHIe ONpelelleHHs conepxXa-
HAE# peaKo3eMenbHBIX S/leMeHTOB BbINONHeHB! corpyaHRkamun HMI'P3 AH
CCCP MI' CCCP B.H.Apxaurenscko#t, P./l.Bopakcknam, I'.H./laBpamenoii.
lpoeneno cnenmanbHoe PERTMeHOCTPYKTYPHOE HCCAeAOBAHHE NONeBbIX Wra-
ToB B rEnepcreHoB (51 o6pazen). MaTemaruueckme o6pabGoTKm MaTepHnana
BhINOAHEHE! 1O NporpaMMaM, COCTABIEHHBIM CoTpyaHHKOM HHCTHTYTa reono-
rur Komur ¢unuana AH CCCP MIl.Ketpuc na 3BM ,Haupn-C” u ,Musck 327,
B sroit pa6ore npmEEMan ywacthe Takxe JI.B.lllenkman. Onpenenexus no-
xazatene#t npenomnenus BuinonHerns! B.C.Bafikopo#t M YacCTHYHO MIagWHMH
HayuHbeIMHM coTpynHEkamu K.[.Boprcoeo#i, M.B.TepesTeeBofi H cTapmuM na-
GopautoMm A.C.Monaxoeoft B JlaGopaTopun puawHecknx CBOHCTB MHHEpanoB
u ropeeix mopon UITA AH CCCP. MoHoMuHepannHble QpakmHH MOAroTaBTHBA~
nuce B JlaGopaTopHr OH3HYeCKHX CBOHCTB MHHEpanoB M TOPHBIX MOpoN
UITAL AH CCCP non pyxoBOLCTEOM CTapuero HaydHoro coTpynHHka 10.B.
HukuTera crapmumu naGopanramu B.[l.Mapuakom, J/I.H.Crapenxkoif, A.B.Opeu-
KHHBIM H cTapwum naGopanTom JlaGopaTopmu meramoppudma MITI AH CCCP
[U.M.UBanoBbiM |. B monepbix paGoTax NpHHEMANA YYACTHE CTYAEHTH Ieolio—
rudeckoro paxynerera JII'Y B.A.Awmuepa n B.l.Bopoanuu. lNonbaysace cny-
9aeM, aBTOPBl BBIPAXKAIOT HCKPEHHIOK 6aroAapHOCTE BCeM HA3BAHHBIM NHIAM.

ABTopsl 0CO6E@HHO NpH3HATENbHL HAYYHOMY PYKOBOAMTEN® H OTBETCT-
peEHOMY penakTopy A.H.Heenopy m B.A.TneGosunkomy. C 6Gonbwoit 6naro-

" ApPHOCTBIO H TelloTO# aBTOpPHl BCNOMHHAIOT MHOI'OYAC/AeHHBIE KOHCY/IbTAUHH

r copetnl H.I.CynosHxopa.
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F'mapa I

OBLIAfl XAPAKTEPUCTUKA TEOJ/IOTMYECKOIO CTPOEHHSA
HEHTPAJIBHON YACTH AJIIAHCKOrIO
KPUCTAJ/IIMYECKOIO MACCHUBA

Annaxckaa ¢uioronuTOBAad NMPOBHHUMS CloXEeHa KOMIIEKCOM apxefCKux
rHelCOB M KPHCTaNAHYeCKHX ClAaHueB, [epPBOHAYAILHO MeTaMopPH30BAHHLIX
B ycloBHsX rpaHynuTopoii dauun. CoBpemeHHble NpeACTABleHHS O IeollorH-
4YeCKOM CTPOEHHH H 3BOMIOLUMM apXxeWCKuX CTPYKTYyp paccMaTpHBaemoill Teppu-
TopuH chOPMHPOBANNCE B peaylbraTe Hccnenopanuir B.H.3mepepa (1913),
O.C.Kopxuuckoro (19366, 1939 u np.), H.®.dponoroit (dponoea, Knenoekn—
na, 1945; dponosa, 1962), E.M./laseko (1956 u np.), 10.K.[sesanosckoro
(Naesanopckuit, 1958; [aesanosckuit, /laswko, 1956 u np.), H.I'.Cynoeuxoma
(Cynosukos, 1954; Cynoeukos, [pyrosa, 19626), IM.[pyrosoit ([dpyrosa
w ap., 1959; [pyroea, 1964),  M.d.Kpeuoro#t (dpyrosa u op., 1959; Kpei-
noea, 1972), A.H.Heenosa (Heenos u np., 1962, 1968), B.U.Kuuyna (1971
M Ip.) ¥ KONNeKTHBOB reonoroe-cheMmukos FATIY, BATTa, BCETEHW: E.M.
Muponoka (1961, 1968), H.M. ¢pymxuna (1961, 1370, 1971a, 19716),
B.A.Moxpoycosa (1968, 1970), /1.M.Peyrora (1968), I.l0./laranunoit ([ae-
BaHOBCKHI u ap., 1970) ¥ MHOTHX OpYrux.

B nocneanHnme roasl AnpaHckuit MaccuB pacCcMaTpHBEeTCH B KadecTBe
OpeBHelllero paHHeapxeliCKoro sigpa, oxkaiMieHHOro noafdHeapxeHCKUMH M
Gonee MonmoabiMH cKianuaThiMu cucTemamd (Heenoe w np., 1962; Kochirum
u np., 1964). TeoxpoHonoruyeckue MCCIeNOBAHHS PASNHYHBIX KPHCTANIHYeC—
KHMX TOpoAd MaccuBa B LelloOM NOATBepPANIH apxeHckuili BO3pacT angaHCKHX
rpakynutos 3400 + 500, 3200 + 500 MaH JeT - CBHHIOBO-H3OXPOHHBIA Me-
ton (PynHuk w nop., 1969; Tepnusr u gp., 1970) - n BHIABAIM pPerHoHaIb-
Hoe ,omonoxenne” (1950-2000 mne ner) naTupoBoK Bo3pacTa mo K- Ar
metony (leoxpomonorus..., 1968). 3auukeHHBIMH ABRIAIOTCSI ¥ HEKOTOpble
CBHHIOBBIE HM30XpOHHble ONpefefleHHd Bo3pacTa, KoTopkle MONYYeHB! MO UHp-
KOHAM H3 pa3nHYHbIX nMopon ANOaHCKOrO MacCHBA H 3eleHOCHaHneBBIM auad-
Topuram (2200, 2500 Man neT cooTBeTcTBeHHo), paccMaTpuBaembiM ALU.Ty-
rapHHOBBIM B KayecTBe [00KA3aTelIbCTB HHXHENPOTepo30HCKOro Bo3pacTa
anpnauckoro kommiekca (Tyrapuuoe n ap., 1967),

llenTpanbHas wacTb AnnaHCKoro KpHCTannuyeckoro maccupa (Gacceitmb
pp. Anpasa u Tumnrona) oTnuyaeTcCs HCKTIOYHTENBHO WHPOKHM pacnpocTpa-
HeHHeM (roronMTOHOCHBIX MeTaCOMATHYEeCKHX Mopod. [1OMTH BCE MeCTOpOXK-—
NeHHs (UoronuTa pacrnonoXeHbl B Ipelejax paioHa, orpaHdyeHHOrO Ha 3ana-~
ne Bepxume-Awmrunckum (puc., 1, 1), a Ha BocToke - Thipkamaomuckmm (puc.l,
11) raybunnaeivu  pasnomMaMu. THIDKAHOHHCKHI pasnoM sBISeTEd, BO3MOXHO,
rpaHune# BHellHe# M BHYTPeHHHX CTPYKTYpHo—-paunuanbHBIX 30H apxeHCKoi
nonBuwxHok obnactu (dpymrun, 1967, 19716 ).

Ha sanapne pa#ion ¢noronHToBLIX MECTOPOMOeHHH OrPAHHYEH 30HOH WH-
pOKOr'o MposiBleHHs perHoHanbHOro AMadpTOpesa 3eneHoclaHUeBOR ¢auHH H
CTaBpONHT-aHAaNy3HT-MYCKOBHTOBONK cyGbaunn ampubonutosol danuu. Ha
Iore ¢(MOTOMHTOHOCHBIE TOMIHM NMepeKPbIThHl OTIOXKEHHAMH Me3030HCKHX Npo-
ruboe l0xBOo-AkyTCKOro KamMeHHoyronebHoro 6acceitHa W oTOensaloTcs AHoM-



MaKCKHM rnyGunrpeiM paanomom (pme. 1, [[[) or BHYTpeHHHX CTPYKTYpHO—
danmanbHEIX 30H apxelcko#t nmoapuxHOH obnactH, Ha cepepe kKpucTannmgec-
KHe NMOopoAbl MaCCHBA HECOTVIACHO NepeKpbIThl MnaThOPMeHHBIMH OTIOXEeHHS MH,
B yxasappblx rpasunax LeHTPanbHas 4acTh AJNaHCKOro MacCHBA H3BECTHa
non HassanmeM Humublpckoro Gnoxa.

§ 1. CYNEPKPYCTA/IbHBHIE TO/IUH

Kpucrannuueckne nopoas! Humubipckoro Grnoxa naydenb! naunbonee ae—
TanbHo. MetaMopdrusoBaHHBIE B YCIOBHAX I'PaHynIHTOBON dauuM apxefickue
ocamoyHsle W BynkaHorenHsle Nopoak! [1.C.Kopxunckmit nonpasnenun (19366,
1939) Ha HeHTpcKyl0, YAapHOKHTOBYW (THMNTOHCKYIO) M OXENTYNHHCKYI ce—
puH, paanuHampimpecd [0 neTporpabudecKkoMy COCTABY PaclpOCTpPaAHEHHBIX B
HUX accouxaudii nopon. B pnanbHelilieM NMpPH TeQOrHY€CKOM KapTHPOBAHHM
AnpaHCKoro Maccupa 3a OCHOBY cTpaTHrpadHYecKoro pacuyieHeHHs apxed-—
cKoro MertamopdHYecKoro KOMIUIeKca MPHHUMANOCh NoApa3feneHHe ero Ha
HEeHIrPCKY10, THMITOHCKYI0O M [XeITYNHHCKYIO CEepHH,

B uentpanwpHoit U sananHo#t yacTax HuMmHblpckoro 6noka rny60Ko BCKpbI-
Ta HHXHAA 9aCTb pa3pe3a cyNepKpycTanbHbIX ofpasopaHnit AnpaHcKoro
KpHCTalInYyeckoro mMaccupa. Ha szanage pacnpocTpaHeHbl clle[ylOMHe acco-
uMaluMu nopon, O6BIYHO paccMaTpuBaeMble B KayeCTBe padlH4YHBIX CTpaTHrpa-
buYeCKUX moapa3pfeneHni BepxXHeannaHCKO# ceatsl  (oT
ApeBHAX K MonoaesiM): 1) KBapumThl ¢ NOAYMHEHHBIMH HOMOCAMH M JHH3AMH
BLICOKOT/IHHO3E MHCTEIX THeACOB, peXe OCHOBHBIX KPHCTANIMYECKHUX CIIAHLEB;
2) ocHopHLIe KpHCTaNNH4YecKHe CllaHUbl W BHICOKOMMIMHO3@MHCThIe THelcHl,
yacTo 4YepelyoUHecs C NolloCaMi KBapUHTOB; 3) onHOpoaHad Tofla KpapoH—
TOB C ©QHHHYHBIMH TOIOCAMH OCHOBHBIX KPHCTA/IHYECKHX ClaHIeB H BLBICOKO=
MIHHOBeMHUCTLIX rHe#icop, [lepeunciieHHble acCOUHALHH COOTBETCTBYKT cTpa-

“ToTuny wmenrpckoit cepuu [A.C.Kopxunckoro. CHHOHMMAmMM BepxHeanaaHCKO#
CBUTHl 3feCh sBNAIOTCS CYOHTHTCKasi, HaacyoHTuTrckaa (®ponoea, KinexkoBkuH,
1945), cpennss, xpapuutobas, uyyruHckas (Ywakosa, 1958) ceuthl, B ment-
panbHOM 4yacTn GroKa KBapuuThl CMeHAIOTCH Tonuweid, B KOTopoi npeoGnanaioT
GHOTHTO-THIIEPCTEHOBbIe, ' pAHATO—GHOTHTO-THNEPCTEHOBble H BLICOKONIHHO3Ee~
MHCTBIe rHeiicbl, [Ipyrie pasHOBHOHOCTH MOpPOA BCTPeYalOTCH B pPe3Ko Noa4H-
HellHoM KonndecTtBe, Tgonwa o6bIYHO HasbliBaeTcs HHU M HBIpC KO
ceuroit (Peyrtos, 1968; ®dpymkpu, 1967) unu paccMaTpupaeTCs B KauecTse
BepxHell MoACBHTH BepxHeannduckoil ceuThl (Bepepkun u ap., 1966). [dpyrue
ee Ha3BaHHA: HUMCepo-uyruHckas ceuta (Jlaswko, 1948), TpaHaToBasd,
ycTb—HuMEbIpcKaa (Ywakosa, 1958) ceutsl.

Bhittesexamas Tomma c/lo)eHa MHPOKCEHOBBIMH, aM@ub0no-NHPOKCeHO~
BBIMH KpHCTaANIKMYeCKHMH cillaHuaMM H THelicaMu, KapSoHaTHBIMH TOpoAaMH
W X MeTaMophuuecKMMH NpoHapoaHbiMH, [TOYMTH BCe MccnenoBaTely Hasbipa-—
0T ee bepnopoBckKko#t ceBUTOH. dnoronuToBble MeCTOPOXAe—
Hug AnpaHcKoil NpoBHHUMM NpHypoYeHLl K MOpM3oHTAM KapBoHATHBIX NMopon
3Toli CBUTHI, B CBA3H C 4eM OHa H3ydyeHa HaubGonee nmonHo. O NoNoXeHHH
denopoBcKoii CBUTBI B cCylepKpycTalbHbIX CepHaX aldaHCKOI'o apxed H Xapak-
Tepe ee HMXHeli MpaHHubl CYWecTBYKT B3aWMOMCKIIOYAUIHE MpedcTaBleHHs .
Brnepesie Beifennsuuit sty ceuty C.[l.KoHomnnerp paccmaTpHBan ee B kKayecTBe
faszanbHBIX CHOeB THMITOHCKOI cepuu, 3anerapuux, o MHeHuo JI.M,MuHkn-
HA, C PerHOHANBHBIM CTPYKTYPHbIM HecornacHem. Torpa xe H.K.[daesanop-
ckuit (1958) paccmorpen $enopoBCKYyo CBHTY Kak COMacHO 3anerawouyio
BEpXHI0I0 4aCTh pa3pesa WeHrpckoil cepun. B mocnennwem BapuanTe yTpaTui
CMBICT CAHHCTBEHHBLIH NMepBoHAYANBHbIA KpHTepuili BbleneHHsi HEHIPCKoNH ce-—
PHM - KBApUMTO —-T/HHO3eMHCTas, HecKapGoHaTHas acCoLHalHs,
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Puc. 1. Cxema pacnpocTpaHeHHs paHHeOOKeMOpPHACKHX CepHH H CBHT
B LeHTpanbHOH 9YacTH ANOAHCKOrO IHTA H CTPYKTYypHO-(alHalbHBIX 30H paH-
Heapxeficknx noneukHbix o6nacteit (mo M.C.®pymxuny, 19716).

1 - ortnoxenns Me3sozos (Mz ) u nmaneosos ( Pz ) Hepacunenenusie; 2 -
cybraickasg cepns; 3 - Oec-neriHepckas cepus; 4 — THMNTOHO-KENTYIHH-—
ckag cepus (a - HenmonpasfeneHHsle TONMHA BHeWHeH# W 6 — MPOMEXYTOYHOMN
CTPYKTypHO-DauHaNbLHEIX 30H); 5-0 - HeHrpckas cepusi (BHellHss CTPYKTYpPHO-
daumanbHag 3oHa): 5 - Hanmoxkakckas Tonma (kKoMmycckas, Henpriofickas H
celiMCKas CBHTHI, HepacWileHeHHhle ), 6 — unxkaxkckasa, 7 - tdenopoeckas, 8 -
HHMHEBEIpCKas H 9 - BepxXHeanOaHCKas CBHTHI; 10 - wenrpckag cepus (mpome-
XYTOUHAS CTPYKTypHO-hauManbpHas 30Ha): a - HaOuOXaKcKag Tonma, 6 - HA-
XaKkcKkaa CBHTa, B - HepacuneHeHHble Tonmu; 11 - obnacTH wWHpoKoro pas3BH-
TH apXxeHCKHX IPAHHTOMAOB H T'paHHTO-rHeficoB; 12 - rny6uHHBIE DPa3MOMEL;
13 - rnapHble peruoHanbHble pasnoMbl; 14 - rpaHnua AnpaHo-THMNOTOHCKOMN
n TumnroHo-Yuypcko#t cknamyatTmx cuctem (no E.[.Maxcumosy, A.H.Yrpiomo-
By, 1966); 15 - mecTopoxnenus dnoronura; 16 - y4acTKH CTPYKTYpPHEIX
nccnenosanuit UITO AH CCCP: a - Kypanaxckas rpynna quioromHTOBHIX
MecTopoxaeHn#, 6 - Gacce#n p. B.blnneimMax, B - pa#ion ycThs p. TuHMOTOH,
r - Mexaypeube Kypyur-XooHky-3rere-TuUMNToH, O — pafioH cpedHero tege-
HHa p. CyraM; 17 - oceBmle MOBEePXHOCTH paccMaTpHBAeMEIX B paGoTe rnaBHBIX
antudopmutix (a) m cunpopmusix (6) cknanok Broporo sTana nedopmaumii.
Ludper va kapre: 1 — Bepxueamruuckuit, Il - Tuipxauaunckuii, Il - AHaMXaxk-



Beixoabl mopod ¢eaopoBCKOH CBHTBI PacMpPOCTPaHeHBl [0 fepHdepHy
HeHTpansHo#f dactu HumHbipckoro 6noka. HauGomee monHo oHa MpefncTtasneHa
B BOCTO4HO# yacTH 6n0ka, 30eck B paspede CBHTHI MPH KpymHOMacmTaGHOM
KapTHPOBAHMH GLINW BHAeneHE (CHH3Y BBepX): MenpeneBCKHil, nioGKakaickuii,
nernvepcKkuil, KkepuGHKAHCKHI, XaTbIMHHCKHA, aTbIPCKHH H J1aKyCOBCKHH ropH-—
30HTE. B cocTape Me[BeOeBCKOro, NEriHepCcKoro M XaTbIMHHCKOrO FOPH30H-
TOB CYWECTBEHHYIO pollb HI'paloT MarHe3nanbHO-KapGoHaTHbIe mnoponabi. Bce
TPH YKA3aHHLIX FOPH30OHTA ABAAIOTCS MapKUPYKOUHMH, MPOAYKTHBHBIMH Ha
tdnoronurt, [IpoMblliNneHHble MeCTOpPOXOAEHHS NPHYPOHUEHBl K JIerHepcKoMY
TopU30oHTY. Jllo6KakaliCKuil rOPU3OHT CNOXEeH OCHOBHBIMH KpPHCTaN/HYECKHMH
CnaHunaMu ¥ rHeficaMH, MHOrOa C MOAYHHeHHBIMH MPOCHOAMH GHOTHTO~T'HNEp-
CTEHOBHIX H ITHHO3eMHCTHIX rHe#icop., KepubHKaHCKuil TOpPH3OHT NpeacTasBnseT
3HaAYUTeNbHYI YACThk paapes3a denopoBckoit ceuThl, Ero HHXHAA W BepXHsd
YacTH CXOAHBI MO COCTABY H NpeACTABIeHE OCHOBHBIMH KpHCTAlIHYeCKHMH
claHunaMu K raeficamu, rpy6o YepedyloUWHMHCHS ¢ GHOTHTOBBIMH IHeficaMH.

B cpenHe# uwacTH TOpH30HTAa HHOrAa OTMEHAalOTCH KapOGoHaTHBIEe MOPOAbLI.
ATBIDCKHN TOPH3OHT COXEeH MHPOKCEeHOBBIMH M aMbubGolcooepXamuMu THelica-
MH, pexe - KPHCTa/JIHWdeCKHMH CrnaHuamd, B naxycoeckoM ropnaoHTe Haps-
Oy C STHMH Xe Da3HOBHAHOCTAMH MOPOO WHPOKO PAcnpoCTpPaHeHbl AMONCHAO—
Bble KpHCTal/iHueckue cnaHubl u rHeiicsl, B ofoMx ropusoHTax oTMedamwoTCsH

' 6uoTHTO-rpaHaTOBHEle rHeficel, O6beM H paclnpocTpaHeHHe OTIOXeHHH ABYX
NOCNeNHNX TOPH3OHTOBR ONs BCell nnowanW KpynHoMacwTaGHBIX CHEMOK TOYHO
He ycraHoBleHbl. HemocrartoyHo o60CHOBaHO W BBINENeHHe HX B KadecTse
HauGonee BepXHHUX TMOPHIOHTOB (GeNOPOBCKOH CBHTHI.

B pocTouno# yacth Humubipckoro Gnoka c 1960 r. Boime denopoBcKoi
CBHTH BEINENgIOT HIKAKCKYIO ¥ YNYHYHHCKYo cBHTH (®pymxus, 1961).
Woxaxckaas CBHTA COCTOHT M3 ABYNMPOKCEHOBHIX, OHONCHOOBHIX H
aMbEboNOBEIX KpHCTA/NIHYECKHX c/AAHUeB ¥ rHeficop, Yepelylomuxcs C rpaHa-
TOBBIMH T'HelicaMu M KapGonaTHhiMM nopopamu. [lo cocrapy oHa Gnuska
X denopoBcKo¥ CBHTE, OTNHYAFCHL OT Hee NPHCYTCTBHEM TVIHHO3EMHCTHIX
rEelicos No4TH Ha pcell naomaau BEIXOAOB., Y N yHY HMHCKad CBHTA
XapaKTepH3yeTcs WHDOKHM paclpoCTpaHeHHeM o BCeMy ee .paspe3dy nelKo-
KpaToBbiX I'paHATOBHIX THelcoB, CpeaH KOTOPHIX B NOAYHHEHHOM KONHYECTBe
BCTpedaTcs Nonockl H NHH3b PHNEPCTEHOBBIX T'HellcoB, ABYNHPOKCEHOBHIX,
rpaHaTO-ABYNMHPOKCEHOBLIX OCHOBHEIX KPHCTANIMYECKHX CNaHIeB H THeficos,
CHANHMAHUT~ ¥ KOpPAHepHTCOdepXamHX THeHCoB, I'DAHATOBBIX KBAPUHTO-rHell-
coB, g CBHTH THMHYHO MNOYTH MOAHOE OTCYTCTBHE KapGOHATHBIX MOPOMd.
Hnxaxckag CBHT& Gbila BKIOYEeHA B HeHMPCKYI0 CEpHIO, 8 YyNYHYHHCKAS CBH-
Ta cTana paccMaTpHBATBECA B KayecTBe GalaneHeIX, HECOr1ACHO 3aneram-
MAX OTONEeHHA TAMNToHo-mKentynuHcko# (Ppymkus, 1861, 19716) mau
rumnroncko#t ([dsepaHobckuii um ap., 1970) cepuu. Takoe mnonuManue 6a3aib—
HBIX ClloeB THMITOHO-M¥enTynuHcKod (TuMnToHcko#) cepuu, XapakTepa ee
HHXHe#l rpaHAubl H o6beMa HeHrpcKod CepHH paagenseTcqd MHOTMMH HCClle-
nopaTenaMe AnnaHckoro MaccHea (Makcumos, Yrpiomos, 19663 Moxpoycos,
1968, u np.) u oTpaxeHo B npuHATOH penakuHoHHeiM coBeToM BCEIEHW pa-
6oue#f crpaTHrpaduyeckolf cxeme cpeaHemacuTaAGHLIX IOCYNapPCTBEHHBIX Ieo-
norudyecknx kapt AnpaHcko#i cepHH.

B kayecTBe HCXOOHBIX TEKTOHHYECKHX TNPeANOCHI/IOK BbiAelleHAd HOXAaK-
CKOH M YIYHYHMHCKOH CBHT GbilM NMPHHATHl NpPeACTaBIEHHS O MOHOKIHHAIBHOM

ckull rny6HHHBIe padnomsl; 1| — DMenbaxakckas, 2 -~ xysrpuuckag, 3 - Kpec—
Taxckag, 4 - drerunckag, 5 ~ Bypasixnaickasg, 6 - Keropckas n [laypxuu-
ckast aETudopMHBle cknankd; 7 — ®enoposckag u 8 - Kypynr-XooHKyHCKag

cHHpOpPMHBIE CKIA[KH. '



JajleralHMd BCeX TONUl B BOCTOMHOI Kpaepoili wacTH HumHBIpcKoro 6noka u
OTCYTCTBHH 3[eCh CYUECTBeHHHIX N0 pasmepy H3oKNHHaOBHHIX HAH NaXe 11poc-—
TO OMPOKMHYTHIX CKlagok. |IpH nmpocnexuBaHuM cTpaTHrpadudeckKux rpaHuil
3aMepbl CllaHIleBATOCTH, MHIMATHTOBOH MNOMOCYATOCTH M CIOHCTOCTH paccmaT—
PHBaNuCEL B KayeCcTBe XApaKTepHCTHK obuiero s3ajeraHudg NOBePXHOCTH Ha-—
niactosaHis, Bce aTo HaxoouTcs B NMPAMOM MPOTHBOPEYHH C HCCIeNOoBaHHs—
MH CTPYKTYp MeTaMopdH4YeCKHX Tonu AIJaHCKOrO MacCHBa M paHHemoKeMG-
puiickux MeTamopduueCKuXx Tonam apyrux peruonos (cm. ra. II, 11). Brine-
JIeHHIO NpHBedeHHOH Bbllle accouMal WM Mopod B KaYeCTBE CAMOCTOATENbHOMH
HIKAKCKO# CBHTHl MpPeNaTCTBYET NOBCeMECTHOe pa3apBHTHE CpPaBHUTENbLHO
KpYNHBIX M3OKAHHANBHBIX H ONPOKHHYTHBIX CKNAOOK PA3HBIX TeHepalu#i H pas—
HOr'O NMopafKa He TOMbKO Ha Momaid BblXxoAoB ¢enopoBCKoill CBHTHI, HO H B
obnacTH ,NPOCTBHIX CKAAAYATHIX CTPYKTyp” ~THMITOHO-[KeITYNHHCKOH CepHH
4 B 30He uX KoHTaKra., Pacnonarasch Mmexny tdenopoBckoit csuToil Ha 3ana-
ne M yNyHYHHCKOH CBHTOH Ha BOCTOKe, MAXAKCKag cBHTA Kak 6bl Hecer B
cebe 4YepTel O0EHX KOHTAKTHPYIOIWWX ¢ Hell ceur, [locnennee ofcToaTenbCcTRO
npH y4eTe COBMEeCTHOH H3OKIHHANBLHOH H ONPOKHHYTOH CKNaa4aToCTH ABYX
NPHHUANHAIBHO Pa3MMYHLIX o cocTaBy Tonw (penopopckoil W ynyHunHCKOIl )
MOXeT paccMaTpPHBATBLCH M KAK dYepeNoBaHHe MOpon Ha KpPbIIBAX H3OKIHHANL-—
HBEIX H ONPOKHHYTBIX CKIAA0K. B TakuxX CTPYKTYPHbIX YCAOBHAX pe3koe
xonebanue whpuhb Bhixona (no W.M.PpyMKHHY, MOWHOCTH) M COCTaBa MOPOA
HOXKAKCKOR CBHUTHI He MOXET CYMTATHLCH JIPAMBIM 10Ka3aTe/lbhCTBOM MepeKpbl—
TUG TACTH ee paapesa yAYHYHHCKoH CBHTOH., Ha gaHHOM ypoBHE HIydYeHHS
XapakTepa HMXHeH PpaHHNbLl YAYHYMHCKOW CBHTHI 3TH AaHHBIe NOIXHBl GBITh
OTHeCeHbl K KaTeropuu (akToOB, eme He HMelouHX OAHO3HA4YHON HHTephpera-
LHH,

B nocnennue roper B wro-pocTodHol yactH HuMHbIpckoro 6noka Bbi—
fleneHa COTrfacHO HapamupBaplias BBepX Paspe3 HeHTPCKOH CepHH HaAHAXKaK-
cKag Tolma mMeTaMopdHY4ecKHX MOpPod BEICOKON cTymeHH IpaHynuToBoH dauuu
(®pymxun , 1971a), panee Koppenupyemas C pasHU4YHBIMH CBHTAMH THMI—
ToHCKo# cepuu. Tomma nonpasnencHa (cHuay BBepx) Ha CeHMCKY0, Helb-
MOACKYI0 W KaMyCCKYK CBHTbI HEHTpcKo# cepun, B ced MCKY O CBHTY
BK/II0OYeHbl INMHO3eMHCTble THelChbl W KBAPUWUTBHI C MOAYHHEHHBIMH MPOCHIOSMH
CHNEPCTEHOBLIX M ABYNMHPOKCEHOBBIX KPHCTANNWYECKHUX ClaHIeB H THeillcos,
pexe — BLICOKOIIMHO3@MHCTHIX T'HeHcoB M KapGoHaTHBIX nmopod. K H e i b-
rioifckoi CBUTE OTHeCEeHbl I'HNepCTeHOBble, § HOTHTO-IHIepPCTeHoBLIe,
rpaHaTO-THNepPCTEeHoBble IMHelickl W KpHCTANJIMYeCKHe ClaHIbl, OCHOBHbIe
KPHCTalNNMuYyecKHe CllaHubl W THeHChbl C NPOCIOAMH GHOTHTO-IPAHATOBBLIX THed—
COB M pe[KO MHOICHAOBBIX KPHCTA/NIHYECKHX CrnaHuep, KalbUHPHPOB H BHICO-
KOrNHWHO3e MUCTHIX TrHedicoB, KaM ycckasa cBHTA npeacTasineHa
YepefdoBaHHeM  OGHOTHTO-T'PAHATOBHIX IHefCOB, OCHOBHbIX KPHCTaTMYEeCKHX
cllaHlUeB, peXe — FHNepCTeHOBHIX ClaHleB u I'HelicoB. PacnpocrpaneHs! mo-
‘Jlockl H NHUH3b! KapboHATHBIX MOPOA W KBapPIHTOB.

BhloeNenie PacCMOTpEHHOH TOMMM B KauecTpe Hagummakckod (man~
dbenopopckoii) wacTy paspe3a Bpaa AW CNpaBeNTHBO N0 CASAYIOWHM J1pHYH—
HaM: 1) HenocpencTBEeHHO K 3anany OT BbIXOMOB MOPOA 3TOH TollM B AOIH~-
He p. THMNTOH pacnojlaraeTcd CHOXeHHoe mnopoaaMu (enopoBCKOl CBHTHI
f0pO ONPOKMHYTOH K 3anajy cHHKIHHaneobpasHo# CTPYKTYpPs! RepBoro f1o-—
panka; 2) k ©ry or Mesosodckux nporubor (Cyramckuii 6nok) B uenTpamb-
HOH 4HaCTH BBIXOOOB ,HaOHOAXAKCKOHW Tommu” HaMH BhIgBIEHO Anpo Beepoob-
pasHo#l aHTHKAnHaneobpasHol nuHelHO# CTPYKTYpbl NepBorc HOpSOKa (puc.l).
[lpn TakoM XapakKTepe KpPYMHbLIX PerHOHANbHLIX CTPYKTYP Koppenduuda Bblifelde-
MBEIX 3[0echk CBHT OKA3BIBAETCH BO3MOXHOH TonbKo c pobenopoBCKOH gacThio
paspesa alnaHckoro apxes. [lpy sroM cnenopafio Gbl NpHHaTE obpaTHYIO
YKa3aHHO# BLllle NOCNENOBATENLHOGTL 3alleraHusi CBHT.
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CynepkpycTanbkible ofpa3oBalius CeBEepOo—BOCTOYHON 1 BOCTo4YHON udacTei
Humubipckoro 6n10ka obblYHO paccMaTpHBAIOTCA B KayecTBe pasiWYHbLIX CTpa-
THrpadMyeCKUX NonpaafgeneHnii THMNTOHCKOH M DXenTynuuckoit cepuit ([lae-
BaHoBckuii u ap., 1970) uaw TEMOTOHO-AXenTynuuckoit cepun (Ppymxun,
1961, 19716). Kpome YNOMAHYTOH BbIlIE YJIYHYUHCKOH CBHTHI, BbIAENOT:

a) CYHHATPHHCKYIW CBUTY (CHHOHMMHI: BepXHe— M HHXKHECYHHATHH—
CKas CBHTHI), NpeacTaBASHHYI® MOHOTOHHON TOnwei MHIEPCTEHOBHIX, peXe

~ NBYNHPOKCEHOBBIX TMHEHCOB W KpHCTANNMYeCKHX chaumes; 6) K IO p M K a H-
C Ky CBATY — TOJUy MNepeciaMBaHHA PA3NHYHBIX MO COCTABY OCHOBHBIX
KPHCTANnu4YeCKuX ClaHueB ¥ THelcop C NOOYHHEHHBIMH WM [pOCIOAMH H3BeCcT-
KOBO—-CH/IMKATHBEIX NOPOA, MPaMOpOB W GHOTHTO-TpaHATOBLIX THe#coB; B) € y-
TAaMCKYIW0 CBHTY - oQHooGpasnyw Tonuy GHOTHTO-T'paHATOBLIX T'Helcom

€ pPeako MOAYHHEeHHbIMM NPOCIOAMH MPaMOpPOB, OHOMCHAOBLIX, OBYMHPOKCEHO-—
BbIX KPHCTaAN/IMYECKHX ChaHleB H FHeiCOB M BBICOKOM/IHHO3eMHCTHIX THeHCOB,
CyTaMCKo# CBHTOM 3akaHUYMBAeTCd pa3pe3d apxeWCKHX Toall BOCTOYHOH 4YacTH
Humubipckoro 6noka, 10.K.lasesanopckuit ([laesanoeckuii, 1958; NasesaHoB—
ckuit ¥ np., 1970) cyTaMcKyio CBHTY OTHOCHT K 6a3aMbHbIM OTIOKEHHUSM
aMenTynuHckol cepuu, OTMeyeHHble WM B OCHOBA&HHH CBHTBHl KOHPIIgMepAaThl
npM paneHelWux ucchenopanuax He noatrsepannucek (Kpumosa, Heenos, 1960),
a BKJIOYeHHe yNYHYHHCKON CBHTH B COCTAB THMIITOHCKON# CepHH NpHBEno K
HCUYE3HOBEHHIO eAHHCTBEeHHOIO MepBOoHAYANLHOTC KPHTepHg ee BbiaejeHHs -
gapuokuTopoi cepun (Kopmuuckxuit, 19366, 1939), Bonee npaBunbHbIM creny~
eT MPH3HATL pacCMOTpeHHe BLieNseMbIX B HACTOHIee BpeMs o6BLEeMOB THMIM-
TOHCKOH W OXeNnTyJMHCKOH Cepnii B COCTABE eOHHOH THMITOHO-~AXENTYJAHHCKOH
cepun (dpymxun, 1961, 19716),

CnenyeT ofpaTHTh BHHMAHHe Ha TO, YTO HM3YyUYeHHE CTPYKTYP MHepBOro
nopsinka MNpUBOAMT K BHIBOAY O BO3MOXHOCTH KOPPENglUUH ,HAaNUIXKaKCKOR
Tonun” Tonkko C nodenopobcKoil wacThb padpesa HeHrpckoii cepun. [loc-
neaHee o6CcTOATENBCTBO CO3AAaeT HeKOTOphble MPenmoChNKH ANd paccMOTPeHHd
HecornacHo 3aneraomeil genopoBckoit ceuThl (moaTeepxaenc Hamu, cm.rm.ll)
B kKayecTBe OTNOXeHuil nxentynuuckoit cepun (Yepkacos, 1967) B uentpanb-
Hoit wacti HumMHbIpckoro 6iroka.

J1.M.Muukun, U.[1.Bopouoit (1958), a nosnnee B.U.Kunyn u K.A.Taze6-
auk (1966) pBrickasanu MHeHHE o NPHCYTCTBHM B Oro-sananHoii uactu Hum-—
HBIpCKOrO Bnoka Gonee mononwix obpa3osannii (yrrpunckuii xomnnexc), sa-
neralpumHX B HANOXEHHOM YHIPHHCKO-THMITOHCKOM rpaGeH—-CHHKIHHOPHH, KO-
Topelit B 1958 r. Beinenen JI.M.,MunknabiM. Ha sanage rpaGeH-cHHKIMHOpUH
HMeeT 4YeTKYl0 TeKTOHHYeCKYD I'DAaHHLY H CIOXeH aMpHOOJIoBLIMH, BDHOTHTO-
BbIMH, PenKko [HONCHA0-aMObUOONOBLIME KPHCTANNMYECKHMH CAAHUAMHM M THeil-
camu amduGonutosoir daunk ([pyroea u ap., 1959), cpenn xoTopelx HaGnona—
IOTCA MHOTOYHCIIeHHble Tella MeTara66po, Merarabbpo-AHOPHTOBR ¥ pa3niHy-—
HBIX [0 COCTaBy M BO3pacTy I'paHHTOB. BoCTodHee, B Mojoce WHPOKOro pas-—
BHTHH TPAHATOMAOB, OHH CMEHHITcHd GIH3IKMUMH MO COCTABY TONIAMH rpadyliu-—
Toeoll crynesn mMeramopduama, [IporpeccuBHO MeTaMopdH3IOBaAHHBIE B YCJO—
BHAX aMbubonuTopoll M rpaHynuTopoil GauMi TonmH YHrpHHCKO=THMITOHCKOIO
rpabes-curknuHopus Bhinenewsr B,B. KypuuewieiM (1871) u scnem sa uum
U.MPpymrnneim (19716) B caMocTosTelbHYI0 HagWeHTpcKy®o (Handenopobckymwo)
nec-nerauepckyio cepuio (puc. 1). [lpn Takom peuweHun Bonpoca 6bUIO yTpa-
HeHO HeKaTopoe MeTaMopdugeckoe o60CHOBAHHE BO3PACTHOrO MOMOMCHHA
yATpHHCKOro Kommnekca (Kuunyn, Jlase6umk, 1966). [pyrux ke naHHbIX ans -
BblIAENeHHd 3TOH OrpaHWYeHHO# pasnoMaMH Cpynnel nopoa He 6bIIO H TOKAa
Her, '

3akaHuUMBAg HA 3TOM XApaKTepHCTHKY CyNepKpycTanbHbix oBpazoBanuil,
OTMEeTHUM, 4TO B 30He BepxHe-AMruHckoro rny6GHHHOrO paanomMa, B noinoce
IIUPOKOr0o NpogB/IeHns JeleHocnalueporo nMadgTopeda, B CTpPOeHMH pyHAa-—
MeHTa Y4acCTBYIOT HHXHENPOTEepo3oil CKHe oTioxeHus $poruHckoro rpabena,
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§ 2. OCHOBHBIE HEPTHl TEKTOHHUYECKOIO CTPOEHHUA

B nepBbeix o606mMeHHAX pe3y/ibTaTop CHCTeMaTHYeCKHX Ieonoro—cheMod—
unix paGor ([Mapnopckmit, 1944) uentpansHas YacTs AnAaHCKOro MacCHBa
paccMaTpHBanack Kak o6/lacTh pa3BHTHS CHOXHOAHCIOUMPOBAHHBIX TOMI, CMS—
ThHIX B CHCTeMY KPYNHBIX NHHEHHBEIX AHTHKIMHOPHBIX H CHHK/IHHOPHBIX CTPyK-—
Typ obumero cepepo-3anafHoro MPOCTHPAHHS. )

B 1958 r. J.M.Mus#kuH o60CHOBAN HOBBle MpeACTABIEHHS O TEKTOHHYe-
CcKOM cTpoeHHu HumHBIpcKoro 6GiioKa, BEIIENHB B HeM B KadeCTBe CTPYKTYP
BBICWIEr0 MOpAnKa KPYyMHble H3oMeTPHYeCKHe H/H opalbHBle B IUIAHE ,aHTH—
KNHHOpHBIE o6nacTtu”. [luHeliHble CKManku MepBoOro nopsfaka GbLUIH paccMoTpe-
Hbl KaK CONYTCTBYOUHEe HM CTPYKTYpHbBle ¢OpMblI BTOpPOro mnopsiaka. [nasHble
0CoGeHHOCTH TeKTOHHYECKOro CTpoeHHd UeHTpanbHo#d wactu Humueipcxkoro
6noxka onpepensorcas HuxHe-THMNITOHCKON! ,aHTHKNWHOpHONH o6nacTeio” BeIC=
wero nopanka (puc. 1). B nocneaywumx paGotax (Cyposuxkos u np., 19626;
Fpa6kun, 1965; Makcumos, Yrpiomoe, 1966, u np.) oma paccMmaTpHBanach
B KayecTBe Kynolnoo6pasHoro AHTHKIHHANLHOTO MOAHATHS KAu kynona. HuxuHe-
TuMnToHCKasd KyNoMOBHAHAS CTPYKTypa HaydeHa HanbBonee nonHo, Cyad mo
peaynpTaTaM [OeTaNbHBIX CheMOK AKYTCKOro reosordyeckoro ynpaBleHHM,
KynonooGpazHoe MOOHATHE HMeeT B MJAaHe BHA MOYTH 3aMKHyTo# aAyru. [lnae-
Hoe ofOTekaHue @OpPa KYNONOBHAHOW CTPYKTYPHI CKiagkamM¥ BTOPOTO Nopdaaxka
XapakTepHo JTHWE AN BHYTPeHHed ee 4ACTH, 4 TaKXe CeBepO—BOCTOYHOH H
oro-sanaguoit nepudepuu, T.e. OANE MeCT, I'Ae CYmeCTBYeT CXOACTBO OpHUeH—
THPOBOK NepHbepHYeCKHX IpaHHu ,Kynona” ¢ obmuM cepepo-3anadHbBIM Mpo-—
CTHPaHWeM [NAaBHBIX AWHeRHBIX CKAAAYATHIX CTPYXTyp HuMmHBipckoro 6noxa.

B nepudeprueckoli wacTy Oro-poCcTOYHOrO okoHuauHs Huxue-Tumnron-
ckoft Kymonopunanoli CTPYKTYpel ObUia BLHIABISHAa NOBONBLHO Pe3Kam CMeHa
WHPOTHBIX CKIaOoK nopomaMy cyGMepHAHOHANBHOrO NMpoCTHpaHHd. Takas pe3Kad
cMeHa CTPYKTYp SBW/IACh OAHWM M3 ocHopaHWii Nz BbinejdeHWs B ANAAHCKOM
KpHCTaNNHYyeCKOM MACCHBE ABYX cKJaa4aThlXx cHcTem: Anpano-TuMnToHCKOH
H TumntoHo-Yuypckoil. K mepBoii oTHoCATCH CNOXHOMNOCTPOeHHbBle H3OMeTpPH—
HecKHe H OBalibHble CTPYKTYPbl UEHTpalbHO# M 3anagnHo#ft wacte#t HumHBIpCKO-
ro Baoka, B KXo BTOpol - Gonee ,npocThie”, nNuHeliHble CKNaQ4aThie CTPYKTY-
pul ero BocrtouHo#t wactu (puc. 1). Co BpeMeHH BbigeleHHs yKa3aHHBIX
cknanyaTeix cuctem (Obaxkos u ap., 1960; ®pymkun, 1961) nenrpckas cepus
H Anpado-THMITOHCKAsg cKlagdaTas CHCTeMa PacCMATPHBAKTCH B KauyecTpe
o6pasoBaHHil HHMHEro, a THMIITOHO-[XEeNTY/IHHCKasg cepHs H THMMTOHO=-Y4yp—=
ckas ck/lagyaTas CHCTeMa - BepXHero MoobapycoB apxeicKoro spyca, paa-
[eNeHHbIX KpYMHBEIM perifoHalbHO-CTPYKTYPHBIM Hecoriacnem, [lo MueHHIO
E.M.Makcumona u A.H.¥Yrpiomosa (1966), counenenme Annano-THMITOHCKOM
H TumnToHO-Y4ypcKkoll ckK/Ian4aTblX CHUCTEM OCYWECTBJAdeTCH Mo 30He ,Kpyl-
HOoro ckpelitoro paanoma” (ctp. 55), mpoxopsmero B OCHOBHOM B Mpenenax
nons pasBHTHA MOpPoa HWeHrpckod cepum (puc. 1), .

[MpuHannexHocTs o6CyXAaeMblX CKIaAdaThIX CHCTEM K pa3HblM CTPYK=—
TypHBIM MoabsipycaM He 6bl7la OocTaTo4yHo obocHoBana. [la¥e CTOPOHHHKH
HX BbilefleHHs MpH onpenelieHHH BpeMeHM 3aBeplleHHd CKJAAAYATOCTH B An-
nano-THMOTOHCKO# ckiman4aTodl CHCTeMe NPUXOAST K BRIBOAY, YTOo ,AnilaHo-
TuMnToHCKas cKjagyaTasg cucteMa nubo genseTcs Gollee Mo3fHel Mo OTHO-
wennio ¥ THMNToHO=-Y4ypcKoii, nu6o chpopmMHpoBanach oOHOBPeMeHHO C Hel
Ha MecTe yxe cyuecTBOBabBliell paHee cknanyartoii obmactu” (Tam xe,
cTp. 57). Mexay cknaoyaThiMH CHCTEMAMH CYWECTBYIOT Mop¢ollorHyeckHe H
OTCYTCTBYIOT BO3PACTHbIE pa3MYHs, Mo3BOAsSOmMHe oTHecTH Annano-THMITOH-
CKYIO CKMag4aTyK CHCTeMY K CTPYKTYpaM HHXHero CTPYKTYpHOPo Hoabsapyca,
T.e. K CKJaO4daThiM COOpPYKeHHAM paHHeapxefckoro (AOTHMNTOHO-MXKENTYIHH—
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CKOr'o) reoTeKTOHHYECKOro HUHKha. [laxe B HanGonee neTanbHO HIyUeHHON
henopoBCKO#l CBHTe (GAKTHYECKH He ONHCAHEI AOTHMITOHO-IXKeNTyJAHHCKHe
CKnagyaTele CTPYKTYPHI, a ClnedoBATeNbBHO, OTCYTCTBYWT W KaKHe-IHBO CTPyK—
TypHble naHHble Ang Beigenedus (dpymxun, 19716) Henrpckoro u TumnrToHo-
[ xenTynuHCKOro CTPYKTYpPHO-BelleCTBEHHBIX KoMmmnekcos, CymecTeywouee
npencrasnenne {(Ppymrun, 19716) o npocTpaHcTBeHHOH 060c06/1E€HHOCTH KOM-—
NIeKCOB ¥ COOTBeTCTBYIOUWHX HM CKJANYATHIX COOPYXEeHHH ecTecTBeHHO Je Mo—
KeT paccMaTpPHBATECH B KaAYeCTBe [0KA3aTelbCTBA PAa3HOBO3PACTHOCTH He-—
NOCPeACTBEHHO KOHTAKTHPYIOUMX CKAaa4aThiX cHcTeM. CneaoyeT 3aMeTHTh,

YTO WHPOKOE PAa3BHTHE HA IUIOWAAM BBIXOAOB [pPeBHEro KOMIUIEKCA CHCTeM
CKNlafoK BepxHero CTPYKTYpPHOro NMOgBAPYCA aBAAeTCH OAHOHN H3 XapakTep-
Heliwux ocobenHHocTel MeTaMopbHyeCKHX KOMIJIEKCOB paHHero goXeM6pHd.

B peaynwrate uccnenosauuit UTTI non pykosoncrsom H.T.CynoBukosa
B sananuoi yactu HumHbipckoro Gnoka 6GbuiH BhiAeneHbl ofpa3oBaHHa ABYX
snox auactpopuama ( Cynoeuxos, 1956; [dpyrosa u ap., 1959), Buinenenne
STHX 310X OCHOBBIBA/IOCE Ha CONOCTABIEHHK aedopMaunii C NpoeccaMH YilbT—
pametamoppuama u Fe-Mg~Ca -mMeracomaToaa. PopMHpOBAHHE MECTOPOXie-
HU#l dnoromHTa OTHeceHO KO BTopoll anoxe nuactpopuama, CKiaguyaTbie CTpPYK-
Typsl Humubipckoro 6noka 6eimn noapaanenenst MJ.Kpoinowoit ([pyrosa u
np., 1959) na: 1) npesHue, OTHOCHTENLHO NPOCTbie CTPYKTYpH TMepHoda pe-
rHoHaNbHOTO MeTaMopiH3ma; 2) cknagyaTeble CTPYKTYypbl Gonee CROXHOTO-
CTpOeHHd, B 06pa3’0BaHMH KOTODPHIX 3HAYHTENBHYIO pONb chirpann Ou ppepeH-
uHaNnbLHble NBWXEHHWy NepHoda ynbTpaMeTamopdpu aMa, BhI3BaBWHe GOpMHpOBa—
HHe MeNKHMX, HepelKO M3OKMNMHANEHBIX CKIamok; 3) CTPYKTYpH, BO3HHKIIHe
B YCIOBH®IX peomopduaMa noclie obHpa3’0BAHHI METACOMATHYECKHMX [AHONCHOOBBIX
nopon (pTopas snoxa puacrpopuama). Taxkoe nonpasneneHmne cKIaggaThX
cTpykTyp npemtosan P.WU.Cpumxss (1966). HaGnionaemyio B 10ro-BoCTOYHOM
yactn Huxue-Tumnronckoii Kynonoepuaho#l crpyktypst (puc. 1) cmeny cy6-
WHPOTHBIX CKAAQYATHIX CTPYKTYP MepHOHOHAILHBIMH OH paccMaTpHBaeT Kak
peayneTaT nNepepaGoTKH paHHero cTPYKTYPHOrO NMIaHa CYGWHPOTHBIX OUCIOKa-—
uui TEKTOHHYECKHMH ABMXEHHSMH BTOPOH 3N0XM AHACTPoOPH3IMA.

[TpuMeHeHHe METONOB CTPYKTYPHOr'O aHalu3a MO3BOMMAO ABTOpPaM Bbide-—
muTe B HuMHBIpCKOM 6710Ke BOCeMB 3TANOB NMOCHeNOBATENBHO HallOXKHUBIIHXCH
Apyr Ha npyra nebopMauuil, KoTopble HMe/IH 30eCbhb MEcCTO floclie OTNOMHHA
denopoBcKolt CBHTBI, 3aferaimwedi ¢ PerdHOHANBHBIM CTPYKTYPHBIM H CTpATH—
rpapuyeckyM HecorjacHeM Ha Nopollax BepXHeaJNAHCKOH M HUMHBIDCKOM
cBuT, JTanel gedpopmaunit o6beanHeHbl B OBa TeKTOHHYECKHX uukna. Kaxasbii
M3 BBIAEJIEHHBIX UWK/IOB XapaKTepH3yeTcs ofpenelleHHOH HanpaBleHHOCTLIO
CTPYKTYpPHBIX ¥ MeTamMopduuecknx npeobpasopanuii Mopon M NociedoBaTenbHOH
CcMeHoit rpaHHToHRoB. B 3Toll cxeMe nocnenoBaTeNbHOCTH CTPYKTYpPHBIX, Me-—
TaMophHUYeCKHX M MArMATHYECKHX MPOLECCOB BMOJHE olpenelleHHOe MeCTO
3aHuMMAaIOT QIIOTONMTOHOCHBIE MeTacoMaTHThl, [lonyyeHHble HOBBHIe NaHHEIE
H3NoXeHBl B cneunansibix rnapax (ll~Y) HacTosiweit paGoTbl, MosTOMYy HeT
HeoB6 XOAMMOCTH 30eCh OCTAHABIMUBATBECH HA 3TOM Go/ee noapobGHO.

§ 3. METAMOP®U3M U TPAHHTOOEPA3OBAHHE

Ilpn mayweHHH napareHe3HcoB MHHepanos AnpaHckoro MmaccHpa BblaH
paspaGoTaHbl pa3nUyHble acNeKTH NapareHetHuyeckoro ananusa (Kopxuuckni,
1936a, 19366, 1940, 1945; Mapakywes, 1965; Kuuyn, 1969, 1971; Iytn,
1966, u np.) M BeIICHEHHE! OTNHYMA YCNOBHH MUHEpPanoo6pa30BaHHA B PA3HBIX
yactax Mmaccusa ([pyrosa, 1959, 1963, 1864; Mapaxkywes, 1965; Kuuys,
1969, 1971, # ap.). Meramopbusopatnble B YCAOBHSIX IpaHyAHTOBOH (auun
pasnuuHkie KpHCTallHdYeCckue obpa3oBaHHa AnnaHcKoro MaccHea GbiiH OTHe-
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Puc., 2. Kapra nporpeccupsoro Meramoppusma ANaHCKOrO UHTA (no
B.U.Kunyny, B.C.lkonsunckomy, 1972).

dauun nporpeccuBHoro Meramoppuama: 1 - rpanynuToBas dauus BbICO-
KHX fapneHu#, 2 - rpaHylHToBaa ¢auusd MOBLILIEHHBIX naBneHu#t, 3 - rpany -
nHTOBas pauusd yMepeHHBIX NaBineHud, 4 - ampubonuropaa ¢aums, 5 - snuao-
To—ampubonuropas + aMprbonuTopas dauMM; MarMaTHYECKHe MOpoAbl: 6 -
Me3030HCKHe HHTPY3HH pa3HOor'o cocTaBa, | — TPaHHTH KanuHATPOBOr'O psaaa
nocTcknanYaTtsie, 8 — paHATHE KalHHATPOBOrO pada H Kanueporo pana amdbn-
GonuToBoit dauun, 9 - rpaHuTo-rHedce; 10 - reonoruyeckue rpaHuubl, Oc-—
Tanbxble o603HAYEHHs Te Xe, YTO Ha pHC. 1,

cenbl [1.C.KopxuHckum K TyGmHHOH ,anpnanckoil” dauuum KOHTAKTOBBIX H3BECT—
HAKOB H KpPHCTANIH4YEeCKHX CllaHIeB. OTnUuyuTenbHbIME OCOBE@HHOCTAMHM 3TOM
thauny rnyGUHHOCTH OH CYHTAJ WHPOKOe DAa3pHTHe AaccollMauuil rumepcTeHa c
nmarnoKiaa3oM, MOJHOe OTCYTCTBHE BOJJIACTOHHTA H Tpoccyndpa u psa Apy-—
rux. B panbHeiliuem, B CBA3H c ob6HapyXeHuWem BonnactoHura (JlMuapes,

1956; [lepuesr, 1959), BhICKA3LIBANHCHL NPEANONOKEHHH, YTO K GE3BOMIACTOHH-
ToBOH dannm ri1yGHHHOCTH NPHHAANIEXAT TONbKo HauGolee rIyGoKO 3pooHMpo-
BaHHble TOMIIH MACCHBAa.

Npeanpunaroe A.A.MapaxywessiM (1965) usayuenwme mnaparexesmucop
FIHHO3eMHCTBIX MOPOA MO3BOJKIO BBIAEIHTE ACCOUHALUWM BHYTpeHHeH dacTH
AnnaHcKoro Maccuea B anfaHCcKyio tdanuo raybGuHHOCTH, KOTOpo# 6BIIH mpo-
THBOMOCTAaB/eHbl HaGmooaeMble B I0XHOM KpaeBoil 4aCcTH MaCCHBA aACCOLHALHU
Gonee rny6unHo#t cyramcko# daumn. Ha Heonmnaxkopylo rny6MHHOCTE GHOPMHPO—
BAHWA MOpPON B PASHEIX YacTaX MaccHBa ykaswipana u [.M.[lpyrosa (1064).
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Paaninyus B rayGHHHOCTH TpaHynuTopoi (auul ceBepHBIX M I0XKHBIX dacTel
MaccupBa 06BACHAMNUCH HEONWHAKOBOW 3POAMPOBAHHOCTBI KPHCTAINTHYECKOrO
dpyHnamMeHTa BCAEACTBHE PAa3nWyHOH KOHTPACTHOCTH Nocienylomwux OMOKOBBIX
neuwxennit (Mapakywes, 1965).

Ha ocHoBaHuMW HMCClenoBaHH# CONPAXEHHODO H3MeHEHHS COCTABOB CO-
CYUWeCTBYOUHX NMNarHoKna3oB H €KanoiWwTOB H CpaHATcoAepXaulux NapareHe-
anucop ocuopHbiX nopoa B.M.Kuuyan (1969, 1971) yrouunn sameueHHoe paHee
A.A.MapakylwepblM yBennueHHe I JyGHHHOCTH MeTaMOpdpuama B HanpabBleHHH
c cepepa Ha lor. B pesaynbTtare aTux pabor Gblio BhigBleHO YEBendyeHHe
TeMrnepaTypbl H TAYOUHHOCTH MeTamMophuadMa Kak B MepHAHOHAlILHOM, TakK H
B mHpoTHoM (c 3anana Ha BOCTOK) HanpapneHusax. Ha cocramnenHoii B.H.
KuuynoM kapre mMeTamMophuyecKHx dauuii AnfaHCKOro MaccHBa NoKa3ahlbl
naowand pas’BHTHS MHHEepankHbIX accolialuii rpanyiuTopoll dauuu HHU3KHX,
yMepeHHbIX M Bblcokux daenennit (puc. 2). [lBe mocregHue COOTBETCTBYOT
anpnancko#t n cyramckodi daumam raySunnocTd A A.Mapakyuwesa., B Humusipe-
KoM 6G/loKe pacnpocTpaHeHBl accolUHauMH, OTBedaloumue ycnobBuaM cybhauuu
HanGollee HMU3KHX TeMIepaTyp H NAaBleHHi.

Mo wmuenmio [.M.[pyromcii ([Apyrosa u np., 1959), npesueapxeiickue
obpadoBanug 3anapnHoi 4actuw HuMmHeBIpcKoro 6loka nporpecCcHBHO MeTaMop=
bu30oBaHBl B ycnoBHAX aMPubBoAMTOBOH H HHU3KOTeMIllepaTypHOH I'PaHynHTOBO#H
daunn. IMoanwee B.M.Kuuyn u K.A.laze6Guux (1966) Tonmm ampuBonuTosok
cTyneHH MeTamMopbH3Ma oOTHecnH ¥ Gollee MOMOAOMY YHI'PHHCKOMY KOMIIeK=
Cy, C NMpOT'PEeCCHBHLIM METAaMOPPUSIMOM KOTOPOTO CTAJl CBAALIBATBLCH Peruno-—
Hansubli Onadropes ampuBonurosoill dauuu (Muxaiinos, 1973) B oxpyxaomwHx
HX fNpepHeapXxeHCKHX Mopofax rpaHynauTopoét daunun. OgHako Ao CHX mop oc-—
TaeTcd HEedCHBIM, B KAKHX reQorddecKUX B3AUMOOTHOUWEHUAX HAXOAATCH
nporpeccHBHAa W HaloXeHHass ambubonuToBble daluHH.

To MCKAIYUTENbHO WHPOKOMY paclpoCTpaHeHHIO pa3/IMYHBIX MO cCocTa-
BY M BO3pacTy IpaHHTOMA0B HHMHBIpCKHI 60K cymWeCTBEHHO OT/IHYAeTCs OT
CMeXHOro C HHM A/IaHCKOTO KpHCTAIH4eckoro MaccHpa. BocTouHas rpa-
HHna obnacTH WHPOKOTD Pa3BUTHH TPaHUTOMAOB paclolloMeHa elle B Opeie-
nax 6noka H B uejloM coBlagaeT ¢ paCCMOTpPeHHoHW paHee 30HOH pa3rpaHu-
gyeHua AnpaHo-Tumnronckolf u TuMnmToHo-Yuypckoll ckinaayaTeix ofnacTteif
(puc. 1). Cpeau rpanutounos Humumpckoro 6roka paanuualnTes GHOTHTOBLE,
aM¢pubonosble, MHPOKCEHOBLIe H TypMajHHOBhIe pa3HosuaHocTH. l0.K.[daepa-
Hoecknit (1946) nompaapenun rpaHdTOHABl Ha CleAyWIIHe BO3PACTHBIE T'PYyMIIbI
(or npesnux x MonoasiM): 1) nnarHorpasuTsHl B rpaHONHOPHTEI, 2) Msco-
KpacHble GHoTHTOBBEle H amMpuGonopbie rpasuTsl ¥ 3) anackuTel. [lpy Bo3pacT-
HOM pACYNEeHEeHWH PPaHWUTOWAOBR He OLIIO ONpefeneHO WX OTHOWIEHHEe K pPeruo-
HAMBHO TNPOYABIEHHLIM TEKTOHHYECKHM H MeTaMOpPHYeCKHM NpoleccaM.

[losanHee Ha OCHOBAHHH BO3pACTHBIX B3auMoOTHolleHumit Fe - Mg -la
MEeTacoOMaATUTOB U IPAHUTOMAOB NocneaHue 6ewmin paagenedsr H.[.Cynoeukopbim
(1956) m M..Kpenosoit ([dpyroea u np., 1959) sa ofpasopanua neppoil u
BTOpO# 3M0oX AHacTpoduaMa, K nepeoit snoxe OTHeCeHb! N/1arHOTPAHHTEL,
6uoTHTOBHE, aMpHbO/NOBble TPAHHTE H ANACKHTHI, KO BTOPOH — ANACKHTHL ¥
rpaHuT-nermMaTuThl, CoriacHo aToill cxeme, yabTpameTaMophH3M M IpaHHTO-
obpasopanue fieppoil 3No0X¥M OnacTpoduaMa NPOUCXONUNM B 3ananxoll yacTy
Humubipckoro 610Ka Kak B Bble/leHHOM MO3[HEe YHIPHHCKOM KoMIUIeKce,
TaK M 3a ero npelenaMH, TONbBKO B yclosHax ampubBonuToBoil dauun. Bce
FpaHUTOUALL [epBoit anoxu auacTpoduamMa chOpPMHUPOBAMUCE 00, 4 BTOpOd -
nocne Fe-Mg-Ca meracomaTnToB. B paccMaTpuBaemMoii BO3pacTHOH wWKane
CONOCTARIATCA B3aHMOCBA3aHHbIe aBneHua: Feé -Mg-(a MeracomMaTHTH H
rparuTounsl. B pnaneHeilmlem npu pacunenennn Fe -Mg-Cd mMeracomaTHTOB
Ha pasHopo3dpacTHble Cpynnel nopoa (Muxaitnos, 1960a, 19606, 1973; Mypaa-
e, 1961) cpaay ke oBHapyXunack HenOCTATOYHOCTh MMOMOMEeHHOD B OCHOBY
AaHHOH WKansl KnaccHPHKAUHOHHOTO NpU3HaKa,
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B.A.Pynunk (1967, 1972) npeanoxun HoOBYI CXeMy NOCNeAOBATENbLHOC-
TH of6pasoBaHHs TpaHHTOWAOB AngaHcKoro maccuea. OTBiekasch oT o6Cyx-
AEHHST H3OTOMHOrO BO3pPACTa rPAHHTOHIOB, OTMeTHM, YTO HA IUTOMAAH HEeHI-
pCKoll CepHM OH BbifeNlu/l N'paHHTOHABI ABYX 2MoX rpaHuToo6pa3oBanusi. Hau-
fonee paHHHMM rpaHnToupamu (I srtan) nepeolt SMOXH ABMNAIOTCH YapHOKHTHI
npeaMHBEePCHOHHOR CTanuM pasBATHA NoOBHXHOK obnactu. OcHoBHag Macca :
pPa3BHTHIX 30eCk TPAHHTOMAOB OTHOCHTCH K o6pa3’oBaHHAM WHBePCHOHHOH
cranun (1l atan) nepsoit snoxu., Cornacuo B.A.Pynsuky, hopmHpopanue
rPaHUTOMAOB HHBEPCHOHHOM CTAOHH NMPOMCXOOHJIO B PErpecCcHBHBIX YCNOBHAX,
B peXuMe mnorpaHuyHoil o6nacTH Mexny rpaHynuToBoli W amMpuGonuToBOH
bauuaMiH H B pexHMe pororoo6GMaHKoBo-GHOTHTOBONH TeMNepaTypHOH cTyneHH.
Paunnit npenuHBepcCHOHHLIH 3Tan rpaHuToo6pa3oBaHMd BTOPOH 3MOXH B NMpe-
nenax MeHrpcKol CepHH OH yCTAHABAMBAeT IO W3MEHeHHIO MHHepalbHBIX na-
pareHeancop ampubonntoBoii dauun rpaHuTounos Il aTana B HanpaBleHHH K
rpaHynuToBoil daunH. B THMOTOHO-AXeNTYAHHCKOH cepHH K o6paloBaHUAM
3TOr0 BpeMeHH OTHOCATCHA SHAepOGWTHl W YapHOoKUTHl. [paHuTOOGpazoBaHHe
HHBEPCHOHHON CTanu¥ BTOpOH 3MOXHM MMello perpeccHBHBIH XxapakrTep. B Hum-
HbelpcKOM OmOKe OHO MPOMCXOAMIO B ycnoBuaX aMpubonuToBoi daumu ¥ pasBH-
BA/lloCh B pe3yNbTaTe MeTacOMATHYeCKOH rpaHHTU3aUMH, KOHTpPONHpyemoH 30—
Hamu paanomop. B cxeme B.A.Pynnuxa BrigeneHMe OBYX 300X TpaHnToobpaso-
BaHHd OCHOBAHO Ha copepuieHHo HHbIX, yeMm y H.[LCynoBukoRa, NpHHUHNAX,

[Mpun oGofmenun MHOrONETHHX HMCCIEOOBAHHN MMPOLECCOB YIbTpamMeTaMop—
¢uama u rpanuToobpasopauus M.[.Kpsoinosoit (1972) B ocHoBy ux pacune-
HEeHHA MOJMOXEeHbl TaKHe NMPU3HAKH, KAK COOTHOWEHHE C NpOosiBIeHUSIMH
Fe -Mg-(Ca MeTacoMaTo3a, OTHOWleHHe K PIaBHBIM 3TANAM CKIagYaTOCTH, NpH-
HanneXHoCTb K o6pasoBaHHsM oNpeleneHHoit daunn MeTaMopdHaMa, B3aHMO~
OTHOWEHHA pa3MHYHBIX TPAHHTOHAOB Mexay cobod w ap. M.O.KpeitoBa Beige-
nuna TP 3Tana ynbTpaMeramopbuama u rpaHntToobpa3oBaHHA C noapasnene-
HHeM KaX[oro aTamna Ha HecKo/lbkKO TpyNn TocleaoBaTelbHO obpasyloumxcs
rpasuTounoB. ['pauuTounsl I sTana pacnpocTpaHeHbl B NMpefenax nnomanei
pa3BdTHg rpaHynuToBol daumu. [lpoueccwr ynsrpameramopduama Il u Il sra-
nos nNpoTexkanH B ycnhopHax am¢pHGonnToBoit ¢aunn. 'panmrtonaer |l stana ob-
paaopanuces oo, a lll srana - nocne sapeplleHHs MPOLECCOB Fe-Mg—Ca. Me-
TacoMaTo3a. KpoMe npofHoro paculeHeHHs KaxXOOro H3 3TAMNOB, HOBBIM B
cpapHeHHH c paHHei#t cxemoli (Cynoewkos, 1956; [pyrosa u np., 1959) apeck
oKasblpaeTCcd Bblle/ieHHe TPOLecCoB yIbTpaMeTaMopbduamMa H rpaHuTo06pa3o-
BAHHA B YCIOBHAX I'PaHYNHTOBOH GAalHH B KayeCTBE CAMOCTOATENBLHOrO 3Tana.
‘BrigenaioTcg rpaHHTOHAB!, CONpPsKeHHble CO CK/IaA4YaToCThi0, H TPAHHTOHOH,
pa3BHBaOUWMECcd Ha 3aKMOYHTe/bHbBIX ee aTanax HIH [OChe ee 3aBeplleHHd.

llpu, BCe BOapacTaBUleM KoNWYecTBe HaGMIOAEHHH Hal BO3PAaCTHBIMH
COOTHOIIEHHAMH CKJIAAYaTHIX M Pa3pBEIBHBIX OedpopManuil ¢ NpolueccaMH TpaHu-
Toobpasoranua u Fe-Mg-Ca ™Meracomartosa (Kpeiosa, 1972; Muxaiinos,
1973) Boapact medopmaunii no-npexHemy ONpefeNancs W3 HX COOTHOWEHHH
C YKasaHHBIMH mpolleccaMi. Bce 3To BbI3bIBaNO HACTOATENBHYI HEoGXOOH—
MOCTE pas3paGoTK¥ He3aBHCHMLIX CTPYKTYpHO# H MeTaMopyHueckoll wkan
nocnenoBaTeNbLHOCTH cobbiTHii. MeTacoMaTuYecKHe NHONCHOOBHIE MOPOABl H
COMoCTABNgEeMble C HHMH T'PAHHTOHAL MO/OXe PA3BHTHIX 3[0eCh cepuil, MosTo-
My MecCTO NaHHbIX ofpasoBaHuil B NMpoBHHUHAaNBHOI CTpaTHrpadHyecKoll wkase
-MOXHO ONpefe/IMTL TONBKO 1O OTHOWEHHIO K 3TANAM TEKTOHHYECKHX OBHXeHHH,
CKNan4aTocTy U MeTaMoppuamy. BaauMHad KOppelsuns CTRPYKTYPHRIX H Me-—
TaMopdHHIeCKUX pelMepoB, a TaKXKe CHNeUHPHIHOCTH HEKOTOPBIX reHepaudi
CTPYKTYP NO3BO/MIAK BbIGCHUTE perpeCcCHBHYI0 HalpaBleHHOCTE TeKTOHHYeC-
KX M MeTaMOPpHIeCKHX Npoueccos B MepHoa oGpasoBaHms MeTacoMaTHYeC-
‘KHX (IOTOMHTOHOCHBIX AMONCHAOBEIX Mopod. [IpH 3TOM 6BUIC BEIACHEHO, HTO
paHHHe MHHepallbHble accolnauuu nopod HuMubIpCKoro 6moka oTpeyanu 3Ha-—
\MHTEALHO Gollee BLICOKOTeMRepaTypHBIM H DPIyGHHHEIM YCnoBHaM ofpa3opa~
HUSi B CPaBHEHHH C WHPOKO pacnpoCTpaHeHHbLIMH B HeM mapareHeaucamu cyb-
haunu Hambollee HH3KHX TeMMepaTyp W NaBleHHH TPaHYIHTOBOH daunH.
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Fl'nasa 1l

BO3PACTHBIE COOTHOWEHHUA TOJIX
AJTOAHO-THMIITOHCKOI'O MEXNOYPE4YbS

CynepkpycranbHele Tonm# AnnaHo-THMNTOHCKOro MeXAypedbd MNpHHAMIE—
®aT K ray6okoMeramMopdH3oBaAHHBIM aApeBHe#liiAM oOpa3oBaHHAM paHHEro ao-
KkeMmbpusg, B KOTOpeIX OOBIYHO OTCYTCTBYIOT 6GasanbHble TOMNIMH, & TaKXe OT-
YeT/NHBEIe CTPYKTYpHble W CTpPATHrpajpHiYeCKHe HecorjacHd MexXAy pas3nHYHbI=
MH MO COCTaBY accolHANMaMH PHeficoB H KpPHCTa/l/IM4ecKHX cnaHmes, Bonpoc
O MOMOXeHMW TAKHX TOlm B NPOBHHUHANLHOM cTpaTHrpadbHieckoll wWwkane Mo-
KeT pellaThCs TONBKO HA OCHOBAHHH AHANHE3Aa HAJIOXKEHHBIX TEKTOHHYECKHX,
MeTaMoppH4ecKHX M MarMaTHYeCKHX mpoueccoB. MMenHo aTH mpouecchl, HO
He BpeMs# OTIOXEeHHH HCXOAHBIX OCANKOB, AATHPYITCH B IiySokomeTamMopdu-
30BAHHBIX TOMIMAX PA3NHYHBIMH MEeTOAAMH H30TOMHON reoXxpoHonorHH, Mexny
TeM anpHoOpH SICHO, 4YTO KOPpe/duHd TAKHX TOJAIl HA OCHOBAHHH MOC/AEAYIOUHX
(BTopuuHEIX) MO oOTHOWeEHHI K CeJMMeHTamun KPHTEpPHEB NONMycCKaeT Kak pe-
pPOATHOCTE OTHECEHHS OIHOBO3PACTHBIX OCAOKOB pa3HhIX IeOCTPYKTYPHBIX 30H
X pa3HOBO3PACTHHIM MeTaMoppHYECKHM KOMIJlekcaM, Tak H, HaoGopoT, - Bo3=—
MOXHOCTEL OBbeaHHeHMs CYWeCTBeHHO pal3HOBO3PACTHBIX OCAAOYHBIX TOMWN
(cepuii) B onun xommnaexc.

[lppmenenne B ray6okoMeTaMoppH3OoBaHHBIX TOMWAX AoKeMOGpHa MeTo-
NOB CTPYKTYPHOr'O aHalH3a NO3BOMHIO YCTAHOBHTb, YTO MHOroOKpaTHas cKnai-
YaTOCTHL M NPHCYTCTBHE pa3HOBO3PACTHBIX CHCTeM ClaHUeBaThIX TEKCTYP
ABNSIOTCH XapakTepHelwnMu ux ocoberHoctamu (33, 1967, 1968; llasapes,
1971, 1972; Fyson,1971; Muanep, 1973). He npeacrapnsioT HCKMOYEHHS
B 5TOM OTHOWEHHH H CyMepKpycTalbHble cepuu Anpanckoro maccuea ([pa-
HynuToBas ¢auusi..., 1972). HeoaHokpaTHOCTb CknagyYaTeix nedopmauuil u
napannelnbHOCTE B MeTaMopdHYeCKHX TONWAX ClHAHUEeBATOCTH OCEBHIM MOBEpX~
HOCTHM H3OK/IHHANBLHBIX CKIaNoOK MPHBOAAT K TOMY, YTO B 30HEe KOHTAKTa
KaK pasHOBO3pacTHHIX (Hecor 1acHO 3alerapmux), TAK H ONHOBO3PACTHBIX
(cornacuo sanerawomnx) cynepkpycranbHeix cepult GyneT MMeTh MecTo Cy6-
napajenbHoe 3aneraHHe IJIOCKOCTHBIX alleMeHTOB cTpoenHs (aamepbl cnouc~
TOCTH, ClaHUeBaTOCTH, MeTaMoppuyeckoit MonocyaToOCTH, MpPOCTHPAHHE OCe-—
BBIX TIoBepXxHocTe#l cKaanok). WU HaoBopor, oTYeT/iHBoe Cpe3aHHe TI'PaHHUL
oaHolt rpynnel nopon o61acTbi0 pacHpoCTPaHeHHs Nopoa ApPYroro
cocTapa B MeTaMophHYeCKHX KOMIIIeKcax 4YacTo He @BAgeTcd npH-
3HAKOM CTpaTHPpadudecKoro M YriloBOro HeCornacus Tonu. Taxkue rpa-
HHLIBl, KaK NpaBWio, OKas3biBAlOTCHA CKIaA4YaTO NedOpPMHPOBAHHBIMH MOBEpPXHO-
CTAMHM OPEBHHX pa3pbiBoB, MPHCYTCTBHE KOTOPLIX BCe dYalle ycTaHaBIHBAeT-
cs B MeTaMopdHuecKMX Komniekcax paHHero gokemGpua (33, 1968). B ra-
KoM CHTYalUMH OKa3bIBAIOTCH HelNpHIOAHBIMH, Kasanock Gbl, HCIbiTAHHBIE NpHe-—
MBI CTpaTHrpagH4yeCcKol KoppelslHH, OCHOBbIBAlOUWHECs HA BbiIBIGHHH OOHHX
TOAW B APYCHX Mo HANpapleHHI0 MPOCTHPAHHA PA3BHTHIX B HHX [MIOCKOCTHBIX
TeKcTyp. B MeTamopdiuyecKHx kKoMmnekcax noao6HOMo poaa COOTHOWEHHS
MMEeOT MeCTO H NpH HecorjacHoM 3aneraHud Tonu. B kadectBe ofocHoOBaHHA
OOAHOBO3PACTHOCTH He MOryT NMPUHHMATBLCH M MOCTENEeHHbIe MepeXxoAbl MeXOy
KOPPenupyeMBIMH ToOMWAMH, MOCKONLKY HX HEOAHOKpaTHag nedopmaunnsg H Cay-
Gokuit MeTamoppuaM Co3AAT WIO3MK Tolll Nepeclaupaiu s (Moerepends..
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Mopon Ha KPbUIBAX H30OKNHHAIBHDLIX qemyeoﬁpasﬂbix CK.F[BE[OK) C nocTeneHHbBIM
H3MeHeHHEM peXuMa CendMeHTAUNH.

B cTpyKTypHOM acnekre npobaemb onxoBoapacTHocT# (cornacwoe sa~
ner‘am«!e] HIH Pa3HOBO3PACTHOCTH (HECOT‘J’!BCHOE BHJIEI."BHHE) Me‘ramopquec-
KHX TONnim MOryT pellaTbCd JNHIIL Ha OCHOBE TWAaTeJbHOT'O CONOCTABIGHHSA
Bcex HabnoaaeMbiX B HHX atanos aedopmaunit. [lpy aToM Kax aoctatoyHoe
yCNnoBHe On5 OTHEeCEHHd OOHOW M3 Tonum k Goflee aApeBHMM oGpas’oBaHHAM
cnenopano 6Bl NPUHSATHL ycTaHOBIEeHMe B Heii Gonee apesHero arana nepopma-
Uuft ¥ HagexHble CBHAeTENLCTRA OTCYTCTBHA OMHOBO3pACTHLIX C HHM CTpyK-—
TypHeiXx dopM B Gonee Monono# Tonfue.

Puc, 5. OpHeHTHPOBKA WAPHHPOB CKIA40OK [EPBOro W BTOPO—
ro (ykasano crtpenkamu) stanoe nedopmaumii B cpeaHeil HacTH
denopobckoil cumbopMmHO# cTPyKTYpwl (pajion Mexnypeubs Kypysr-
Xoouky-3rete~Tumnron ). '

a - nabnopnaemaa OpHEHTHpPOBKA WapHUpoOB; 6 = npeanonarae~
Mas NepBoHAYAalbHAS OPHEHTHPOBKA WAPHHPOB M OCEBLIX NAocCKocTed
CKIA[OK MepBoro sTafa ¥ ee HaMelleHHe B pPe3ynbTaTe CKIAAYATHIX
nepopmaunit sroporo atana; Fy, w Fz - WAPHHPHI CKIANOK NepBoro
u BTOpOro 3Tancs; b, - opHeHTHpPOBKa KmHeMaTHYecKoH b -ocu
nedopmaurn BTOporo aTana; | - MeoBedeBCKHH K 2 - nernuepcKuif
ropu3ouTs henopoBCKOH CBUTHI.

¥xe nps nepsom npocMmoTpe Kapt (puc. 3, 4) cTaHOBSTCS OYeRBHOHBIMH
HCKMIOYHTENIbHAA CMOKHOCTE CPAHHI MeXAy FOPH3OHTAMH H HeBO3MONKHOCTH
HHTEpPNpeTAUHN HEKOTOPBIX HX KOHTYPOB C NO3HUMIA OAHOAKTHONH nedopmaunn
rOPH3OHTANbHO Nexaumux crnoer, [locnenHee of6cToOATENLCTBO 3acTaBHIO Hac
Ha paHHUX 3TaANAaX COCTABNEHHS KapT OrpaHHYWTLCH BbiAeneHHeM NOpod, pe3Ko
OTNHYAIOUHMXCA OPYr OT AOpyra mno nerporpadpudeckoMmy cocrasy. Mapkupyio-
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mWMEMH Ong OJaHHOH YAacCTH annaHCKoro apxes oKal3allHCh I'OPH3OHTHlI H MAYKH,
CloXeHHbIe AHOMCHOOBLIMH, ABYNHPOKCEHOBRIMH H AHONCHAO-aMbuGonoBLIMH
KpHCTANNUYeCKHMH crnanuamu (pexe rreficamMu) ¢ NogYMHEHHBIMH MPOC/IOAMH
MpaMOpoB H KanbuHpHpoB., CIOXHOCTL BhIAENeHHa cTpaTHrpadHdYeckHX Noa-
pasneneHu#t 3aKnO4YaeTcd B TOM, 4YTO B H3BeCTHHIe ANd UEHTpanbHOH YacTH
AnpaHckoro MaccHBa KpyfNHble CKAandYaTbie CTPYKTYPHl CMHHAIOTCH He MOHO-
KNMAHANBHO 3ajlerapuie NoOpH30HTEI M CBHTHI, a8 YXe CnoXHO AHCIOUHpOBaH-
Hble Tonmu, B cuny aTuX - IPHYHHE nNpochneXHBaHHe T'pPaHHU MeXOy cTpaTHrpa-—
bHHYecKEMH MoApa3feNeHHAMH (AKTHYECKH CBOAMTCH K NPOCIeXHBAHHIO TPAHHL
HeONHOKpaTHO NedoOpPMHPOBAHHOrO NMakeTa CKIAAOK, B CTPOEHHH KOTOPOro
o6bIYHO yYacTBYIOT 6Gollee 4eM ABAa BhIAe/MeMBIX CTpaTHrpapHIecKHX noapas-
nenenmga. Kpome Toro, B HeooHoKpaTHO NedOPMHPOBAHHBIX TO/IMAaX 3aneraHqe
nopoa B gApax aAHTHKNHHale-— HIH CHHKJIHHGHBOGPESHHX CKllagoK Bcex I'eHe-—
pal.mﬂ He gplgeTCd NpaMBIM OoKasaTelbCTBOM HX MNpHHAOMEXHOCTH K Gonee
BHICOKHM HIH Golee HH3KHM HacTaM cTpaTHrpaduyeckoro pa3pesa. B azaBu-
CHMOCTH OT pPa3sMepoB PaAHHHX H MNO3AHHX CKIanoK, a TaKXe OT pacnojioxe-
HHS MOC/leAHHX HA HOPMANBHBIX HJIH ONPOKHMHYTHIX KpPBUILAX PAHAMX CTPYKTYP
B gOApax MOo3O0HHX AHTHKIHHAllIe-= HIH CHHKHHHBHEOSP&SHHX CKladoKk MoryT
HaGnonarbca Xak Gonee papeeHne, Tak W Gollee Monoable MOPOABI MM HX
YyepeagopBaHHe. an KOCOM B3AaHMHOM pacnoloXeHHH WAPHHPOB CKIanoK oAdHa H
Ta Xe paHHfAd CKilaaKa B OOHOM Kpblle Gollee noanHei ckiragyaTod CTPYKTY=
pel 6yneT WMeThb CHHKNHHaneobpasHmii, a B Apyrom - anTUKINHane obpasnbifl
xapakTep sambikauns (puc. 5).

B COBPeMEeHHBIX NMPOBHHUHAIIBHBIX c'rpa'rurpadamfecxnx cxeMax TONIH
feTanbHO 3aKapTHpoBaHHHIX ywacTkob(pmc. 8,4, o6blYHO BKIOYAlOTCH B HEHIp=
CKYI0 CepHi0 H pacCMaTpHBAIOTCH B KadecTP2 HaHGonee HHXHe#l yacTH pa3pe-
2a angaHCKoro apxesi, NOApAa3deNseMOro Ha HUMHBIpCKyO (MO ApYrEM cxeMam
BepxHeannaHcKyo) H denoposBckylo ceuThl. K nmepmoit oTHocaTca rnaBHeiM 06—
pa3oM BBICOKOT/IKHO3eMHCThIe H TVIHHO3eMHCTble I'He#ichl, & KO BTOpo# — cne-
uuquecxaﬂ accoluHaluHgd OCHOBHBIX KPHCTAJIIHYECKHX CllaHUeB, Kapﬁona'rm:lx
nopoA M HX MeTaMOpP¢HYEeCKHX NpOM3BonHKIX, Bonbuiee no cpaBHeHuio ¢ deno-
poBCKo# cBHTOH Konu4ecTBO 3Tanoe OedopMauui (r‘enepaunﬁ CKNnanok) B
HEMHBIpCKO# cBHTe (MeTonuueckme ykasaHHd..., 1972) ¥ Hanmoxemwe HauGonee
PAHHHX CKIAlOK (eNOPOBCKOW CBHTH Ha ApeBHefillHe CKJIaAYaThle CTPYKTYPH
HHMHBIPDCKO#H CBHTBI [OMXHbl pacCMaTpHBATBECH KakK CTPYKTYPHble NPeaNOCBITKH
Ong NOCTaMOBKH BoNpoca o Gonee OpeBHeM Bo3pacTe HHMHHEIpcKo# ( BepxHe-
anpanckoft) ceuThl, Pellende Bompoca OCNOXHSETCH OTCYTCTBHEM [OOKa38=—
TeNbCTB NMPUHAANEXHOCTH Hanbonee paHHMX CKilanok ¢efNOpPOBCKO# CBHTHI K
ee NepeeIM CKlag4yaThiM CTpykTypam. [locnenHee o6CTOdTelILCTBO MOXeT
6BITE YCTAHOBIEHO TONBKO C MOMOWMLI CTATHCTHYECKOro NeoMeTpPHYEeCKOro
aHanus3a nuHe AHBIX CelHMeHTOreHHbIX TeKCTYp H (HJIK) nopceMecTHbIM ON=—
peneneHHeM KPOBNH H MOAOWBH CloeL JHTONOTHYeCKHMH MeTonamHu. OnHako
NUTONIOTHYEeCKHEe MeToObl ollpefeneHHs MNocllefoBaTellIbLHOCTH HaMlacToBaHHA,

K CoXaleHHK, BCe eme Malno paapaﬁo-raabl ansa Tonm r'panynu'ronoﬁ CTYNeHH
MmetaMopduama, a NHHelHble CeOMMeHTOreHHble TEKCTYPhl B CYNepKpyCTalbHBIX
cepHax AnpaHCKOro MacCHBA HEeH3BECTHBI,

BI:ICOKOFJTHHOBGMHCTBIE H TIHHO3eMHCThIe THelickl HMelT CJ'IO)I(thﬁ Xa=
PAKTep rpasiiibi C MAapKEPYOWHM INOPM30HTOM NBYNHPOKCEHOBBLIX W NMONCHOAO-
MpuGoNnOBLIX cnaHneB, HHTeHCHBHOe HeodHOKpaTHOe COBMECTHOE CMATHe
Eﬁenx rpynn fnopoa NMPHBENO K HX YacToMy NOBTOpeHHIo B pa3pese. [dna
fonbWHHCTBA BBIXOAOB NOPOO BTOPOH IpYNNbl, PACHONOXEHHHIX B Mojle BbiCO—
KOIM'MHHO3eMHCTEIX M TIMHO3eMHCTHIX THedcoB, Gblla ycTAHOBNeHa NpHHAAME K-
HOCTb HX K OOHOMY M TOMY Xe cTpaTHrpapu4eCKoMy ropH3OHTY NyTem He-
NMocpeACTBEHHOr0 MpoCiie XWBaHHd r'pPaHHN MopoA Mo NMpocTHpaHHw. PacuneHe-
HHe Iolig BBIC OKOINIHHO3eMHCTBIX H I'NMHHO3eMHCTBIX rHe#iCOB Ha OBe acco-
UHANME Topod: 1) CHANMMAHHT-IPAHATO-KOPAMEPHTOBLIE THEHCH M HX MeTa— -
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